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Einstieg & Übersicht 

In der vorliegenden Studie 680/4.88 werden die 
Forderungen und Möglichkeiten untersucht 
die im Produktbereich Multitel ' 

an Message/Medium und Endgerät gestellt werden 
sollen/können, 

unter dem Aspekt erweiterter Kommunikation und 
interaktiver Nutzung. 

Im folgenden die Kurzfassu~gen der einzelnen 
Schritte der Studie. 

Einstieg 

O Multitel als ... in diesem Einstieg wird die 
Notwendigkeit aufgezeigt, für ein neues Medium 
eine angemessene situativ-representative 
Physiognomie zu finden. 

Kapitel-Übersicht 

1 New Access ... dieses Kapitel 
bringt einen Vergleich zwischen 
Bildappeal und Benutzeroberfläche von Btx 
mit dem state of the art interaktiver Systeme. 
Es zeigt Vorschläge zur Anhebung des Niveaus 
durch Softwaremulation und Entwicklung eines 
Homeprogramms, 
die sowohl durch visuelle Vermittlung, 
als auch durch interaktive Steuerung, 
einen neuen Zugang zum Medium eröffnen können. 

2 Logistik ... in diesem Kapitel wird untersucht, 
wie hardwareseitig auf die Nutzungsstruktur 
reagiert werden kann, 
indem die Erscheinung der Bedienungselemente an 
die jeweilige Nutzung und die zugehörige 
Komplexität angepasst wird. 

3 Peripherie ... hier wird in einem Dreiersprung 
auf die peripheren Möglichkeiten/Forderungen 
eingegangen, 
hardwareseitig auf die notwendige Offenheit 
gegenüber zusätzlichen Input/Outputdevices, 
softwareseitig wird spekuliert,wie Handlungen, 
die dem Telefonieren situativ-benachbart sind, 
funktionserweiternd im Multitel integriert wer­
den können ... 

Unter einem erweiterten Blickwinkel werden 
Hypothesen zu unsichtbaren Designqualitäten 
vorgestellt, die in dieser Studie noch nicht 
weiter ausgeführt sind, uns aber mittelfristig 
immer stärker beschäftigen werden: 
die emotional/psychologischen Bedingungen 

der Subjekt/Objektbeziehungen ... 

4 ISDN, networking . .. ISDN, die neue Voraus­
setzung der digitalen Datenübertragung kommt 
einem Evolutionssprung in der Individual­
kommunikation gleich: 
Dieses Kapitel zeigt einige Möglichkeiten im 
Hinblick auf erweiterte Kommunikation, 
und postuliert das Multitel als die bequeme 
Eingangstür ins Netzwerk. 
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5 Multitel im Kontext ... durch die Setzung von 
Anwendungssituation unter Berücksichtigung des 
Nutzungsumfeldes zeigt dieses Kapitel Schlüsse 
auf Hard- und Software. 

6 Hardware ... dieses Kapitel überführt die 
Hypothesen in Hardware-interpretationen, 
zeigt den Entwurfsvorgang in schematisierten 

Objekt-Darstellungen: 
die Entwicklung über Skizzen zu Bildideen, 
die Entwicklung von Bildideen zu Vorkonzepten, 
die Übertragung der Vorkonzepte in 
Hardwareauslegungen. 
Diese Hardwareauslegungen sind schliesslich in 
30-Modelle übertragen worden. 

7 Appendix ... bringt "last minute news" 
und Vorschläge für lohnenswerte 
Exkurs- und Erkundungstrips. 

Literaturliste 



Multitel als ... Ein Medium auf 
der Suche nach 
seiner Identität 



Multitel als ... 
oder ein Medium sucht seine Identität 

Im Gedrängel an den Endpunkten der 
Kommunikationsnetze sind kaum noch Geräte 
mit starker Identität zu erkennen. 

Das Multitel als Hybrid aus Telefon, Bild­
schirmarbeitsplatz, Netzwerkstation, 
Fernsehgerät ... ? 

Medium BTX und Multitel brauchen einen 
prägnanten Ausdruck, um nicht im Rauschen 
des Umfeldes unterzugehen. 

Das Multitel als kompakte eigenständige 
Kommunikationsstation, die situative 
Nachbarschaften sinnvoll als Zusatzfunktionen 
integriert. 

z.B. Minitel ... 
das humorvoll, pictograbel, karikaturfähig ist 
und dadurch auf doppelt Art "medienwirksam". 



Multitel als ... Ein Medium auf 
der Suche nach 
seiner Identität 
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Medium auf der Suche 
nach seiner Identität 

The Medium is the Message? 
Wasser in Wein verwandeln 

Sind hier neue Artefakte für dezentrale 
Kommunikation drin: kreativer, das will sagen 
reicherer Umgang mit dem Medium Telefon ... 

BTX-heute ... 

Angesichts der fortgeschrittenen visuellen 
Ästhetik, die das Gros der Magazine und Zeit­
schriften, Werbung und Alltag zeigen, nimmt 
sich Btx - auflösungstechnisch auf Legoniveau 
anachronistisch aus ... 
Eine bis zum Anschlag ausgereizte BTX-Seite mit 
1600 bit braucht bis zu dreissig Sekunden, 
ehe sie auf dem Bildschirm aufgebaut ist. 
Bedienung und Navigation im Btx-Zirkus ist im 
Vergleich mit interaktiven Systemen aus der 
fortgeschrittenen Computerbranche so elegant 
wie ein Faustkeil neben einem Skalpell. 
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BTX-morgen ... 
Lässt sich nicht isoliert vorstellen von 
Handlungen, die in situativer Nachbarschaft zum 
Telefonieren liegen, und nur als eine unter 
vielen Möglichkeiten erweiterter Kommunika­
tions- und Nutzungsansprüche sehen. 
Zugang und Navigation bedürfen eines 
Evolutionssprungs, der durch raffinierte 
gegenseitige Beeinflussung von Soft- und Hard­
ware erreicht werden könnte ... 
Einfache Eingabeprozeduren durch Inputdevices, 
die über die Grenzen des Tastendrückens 
hinausgehen ... 
Steigende Übertragungsraten und Speicher­
kapazitäten lassen auf eine Anhebung des 
visuellen Niveaus hoffen. 
Die parallele Übertragungsfähigkeit in 
digitalen Netzen kann eine echte Erweiterung 
der Kommunikation bringen ... 
und die Anwendung des Multitels in dezentraler 
Strategie als Netzwerkstation . 

... übermorgen ... 
Was jetzt noch ein Notizbuch, ein Telefon, eine 
Scheckkarte ... leisten, im Hinblick auf Grösse, 
Portabilität, Leistungsfähigkeit ... übernimmt 
ein smartes electronisches Device, .. . 
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zu BTX 
evolutions­
fähig? 
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New Access ... 

Bildschirm BTX 

{t!~)t l 
l\11~1 

Visuell + interaktiv 
oder 
Sehen, verstehen, handeln 

Wie kommt man rein ins BTX? 
Die Benutzeroberfläche ist zu stark an 
überholten PC-Konzepten orientiert und steht 
sicher einer Attraktivität des Mediums für 
Nicht-PC-Benutzer im Wege. 

.-~:.:mv.r.n:z:r:~.u.::.::':''.':fYY'':': ' M :-:--~:r ·: ··:··::= • • • 7ri • • w«e-<-e::rtc::roorc:zrrwrwwaw&m:•mi«ht:«i:?«''(&«-i:riwer«w«¼r:e: 

Jedes Manöver, das ich im BTX-System vornehmen 
will, erfolgt über Befehlseingabe auf der 
Tastatur. Die Manöverschritte werden auf dem 
Bildschirm in eine Chiffre übersetzt, die auf 
der Tastatur gesucht und ausgelöst werden muss. 

Visuell unterstütztes interaktives Manövrieren 
heisst, auf dem Bildschirm wird mir eine 
Auswahl von Möglichkeiten durch Symbole zur 
Verfügung gestellt, die ich direkt auf dem 
Bildschirm aktivieren/auslösen kann. 

Horne 

Royce Walthrop 

21 7 c,-ocker Lane 
Hillsdale, Ohio 44704 

(216)555-3452 

Work: General Sprocket 
(216)555-7654 

Durchblättern 
Sortieren 

eins zurück 
eins vor 

wählen 

Bildschirm Hypercard·r,.. 
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New Access ... 

Die BTX-Oberfläche bekommt 
einen neuen Anzug 
Das Horne-Programm 

:'f_ ·• 

. 
,,,-_ ·• ' ' 

Über die BTX-Oberfläche die in sich wenig 
evolutionsfähig erscheint, eine Software­
Oberfläche legen, die sich an dem inzwischen 
erreichten Stand des interaktiven Dialogs 
orientiert. 
Das Horne-Programm verwaltet das persönliche 
Register und bietet einen erleichterten Zugang 
zum BTX. 

Vermittlung der Programmschritte über Symbol 
und Grafik, selbsterklärendes Programm, 
Sichtbarmachung des Programmabblaufs, 
Windowtechnik. 

Man startet mit dem "hauseigenen" Programm, 
das raffiniert einfache Finder-Optionen hat, 
die sowohl für das persönliche Register gelten, 
als auch für das BTX-System, und hier 
vergleichbar einer transparenten Folie 
drüberliegt, und die empfangenen Befehle nach 
hinten weitergibt. 

Das Programm lässt sich abschalten, und man 
kann wie gewohnt mit dem BTX arbeiten. 

Who·s on top? 

Background Shared 
Picture Fields 

Shared 
Buttons 

Card Card 
Picture Fields 

. .. : 
,•· ; 

.. · /.·::.· • 

... 

Programmaufbau 
HypercardTM 

Card 
Buttons 

\-/hat 
You See 

The background and card pictures are 
in fixed positions . .eiher objects can be 

in any order within the card or backgrounJln 
and can be t~ <1nsparent or ?P•que. ~ 
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New Access ... 

Hardware 
follows Software 

See, what to do ... 
Einfache Navigation 
durch BesideScreen-Buttons 

Neben dem Bildschirm sind Tasten angeordnet, 
deren Funktionen auf dem Bildschirm angezeigt 
werden. Durch diese Zuordnung (Input und Output 
in einer Handlungsebene) kommt man zu einfacher 
Bedienung und Navigation. / 

Soft- und Hardware bedingen sich gegenseitig, 
so kann die Benutzeroberfläche einen 
Evolutionssprung erfahren. 

Die notwendigen Befehle 
erschliessen sich visuell auf dem 
Bildschirm, das Programm ist selbsterklärend. 

Die Tasten können je nach "Stand der Dinge" 
belegt und vorn Display bezeichnet werden. 
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New Access ... 

New Access ... 
tippen, klicken, rollen 
auf der Suche nach der Eingebung 

Hardwareseitig: 
Eingaben über Tastatur haben immer das Problem 
der "Übersetzung" des Befehls in eine Chiffre. 

Wie käme man zu direktem, interaktivem Dialog? 
Visuell unterstützt durch Screen-Icons (als 
Symbol, Wort ... ), die durch einen einfach zu 
handhabenden Cursor auf dem Bildschirm direkt 
anzuwählen oder als Befehl auszulösen sind. 

Maussteuerung: der Befehl wird direkt auf der 
Prozessebene gegeben, Aktion und Reaktion er­
folgen analog ... 
Touch Screen: wie bei Maussteuerung, aber ohne 
zusätzliche Teile, Bildschirminhalt wird 
zeitweise verdeckt ... 
Touch Pad: der Finger wird zum Cursor, dieses 
Inputdevice kann fest mit dem Gerät oder der 
Tastatur verbunden sein ... 
Smart Ball: Rollkugel mit gutem Tuning, die 
Handbewegung wird in die Cursorbewegung 
übersetzt (auch Joystick) ... 

,,., . .,.., ...... ~.~~ r~b, , ~,,.. ~ • 
. ~ . ,,. t • 

' 

. 
"~ '············1 r J 

: • 1 -• !~ 
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New Access ... 

Pushing the network 
Software is a Service, 
you can subscribe ... 

Loewe bietet nicht nur die Hardware an, 
sondern ein Homeprogramrn und zu diesem einen 
Update-Service, zu der die Nutzer des 
Homeprogramrns über die Loewe- mailbox 
einfachen Zugang haben ... 
Der Update-Service bietet Kurzwahlen zu 
Btx-Anbietern, Btx-Anschlüssen, die sofort aus 
dem Homeprogramrn angewählt werden können ... 

Ausserdem Features und interessante 
Programm-module für das Homeprogramm ... 

Langfristige Strategien, die auf 
Netzwerktätigkeiten zielen, auf Kontakt zum 
Nutzer, Anregungen, Service, understanding 
business, postindustrielle Handlungsspielräume, 
Experiment ... 
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New Access 

Einlesen statt eintippen 

Wenn gedrucktes in digitale Daten überführt 
werden soll ... 

z.B. beim electronic shopping, wo lange noch 
der gedruckte Katalog die Kaufentscheidung 
bestimmt, kann die Eingabe über einen 
Barcodereader erfolgen ... 

... denkbar für alle Vorgänge wo kleine Daten­
mengen eingegeben werden sollen, Daten­
updates,etc . 

... oder wo anhand einer Bedienungsanleitung 
Funtkionen programmiert werden sollen 
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Logistik 

Tiefenstaffelung des Zugriffs 
Weniger zeigen, 
um mehr zu verstehen 

Auch bei jetzigen Rahmenbedingungen im 
BTX-System wäre eine Verbesserung des Zugriffs 
vorstellbar durch Hierarchisierung der 
Bedienungslogistik. 
Drei Benutzerebenen, drei Zugriffsstufen lassen 
sich unterscheiden. 

1.bildschirm-unterstütztes Telefonieren, mit 
den Vorzügen der Nummernspeicherung und der 
Verfügbarkeit/Sichtbarkeit des persönlichen 
Registers auf dem Bildschirm .... 

2.die Verfügbarmachung von BTX-Info:rmationen 
rein rezeptiv, das meint "durchblättern/ 
browsing" über die vorhandene eingerichtete 
Benutzeroberfläche ... 

3.schreiben von eigenen Nachrichten, 
electronic mail, 
also schreiben/typing über alphanumerische 
Tastatur. 

Wenn nicht alles zu gleicher Zeit 
gebraucht wird, lässt sich die jeweilige 
Komplexität der Zugriffsstufe angemessen 
halten. 
Prozessorientierte Strukturierung: 
Die Präsenz der Bedienungselemente kann 
der Art, der Dauer ihrer Nutzung angepasst 
werden. 
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Logistik 

Browsing ... 

Browsingsteuerung für BTX-Abfragen über die 
numerische Wahltastatur erledigen ... 
Die Wahltastatur ist auf dem Hörer angebracht, 
so daß dieser als Remote-control 
verwendet werden kann ... 
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Logistik 

Wie man es schon von 
vielen Videorecordern 
und rv·s kennt. .. 

... oder die Tastatur fährt 
raus auf Knopfdruck. 

... und Typing 

-

Die Tastatur wird erst herausgeklappt oder 
unter dem Bildschirm herausgezogen, wenn alpha­
numerische Eingaben ins BTX-Netz gemacht werden 
sollen. 

So kann für die Browsinganwendungen die 
Komplexität relativ gering gehalten werden, die 
Bedienungselemente für das Typing erschliessen 
sich erst in dem Moment, in dem sie gebraucht 
werden. 
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Peripherien: 
Hilfe aus der Nachbarschaft 

, 
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Informationen verfügbarmachen. 
l.Stufe: hören/Lautsprecher 
2.Stufe: sehen/Bildschirm 
3.Stufe: drucken 

Informationen eingeben. 

l.Stufe: Sprechen 
2.Stufe: einschreiben 

• • 

• • 

3.Stufe: einlesen, scannen, Kamera ... 

Information portable machen ... 
über electronische Speichermedien: 
Diskette, Chipkarte ... 

In der Peripherie offen und flexibel sein: 

Basismodell und . . . 
anbauen, ausbauen, erweitern. 
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Peripherie 

Take-away memorys 
oder der Pocket$peiqher 

Nicht das Gerät ist portable, 
sondern die Information . .. 

über electronische Speichermedien: 
Diskette, Chipkarte ... 

Die Chipkarte kann sowohl zum Steuern der 
Abläufe verwendet werden: 
- personal Chipcard, 
man erstellt sich einmal sein 
eigenes System, 
bestimmte redundante 
Schritte werden automatisch 
erledigt ... , 
- dient als Identifikation. 
bei nicht-heimischen 
Operationen wird man 
ortsunabhängig ... , 
- trägt das Programm 
für zusätzliche 
Funktionen wie Termin­
kalender, Karteisystem ... , 

als auch zwn Speichern, 
Transportieren, 
von abgefragten 

Weiterverarbeiten 
Informationen. 

. ' 
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Hybridisierungen 
oder die Situationsnachbarn 
in der Funktionsehe 

Situationsnachbarn rund ums Telefon ... 
Terminkalender, Uhr, Notizbuch ... 

Die vorhandene Hardware (Multitel mit Speicher) 
lässt sich durch zusätzliche Software erweitert 
nutzen. 

Hier lassen sich Funktionsbereiche 
erschliessen, die weit über die Nutzung des 
Multitels als Btx-Empfänger hinausgehen ... , und 
dennoch eine andere Qualität als ein PC hätten. 
Ich könnte z.B. bestimmte BTX- Seiten, deren 
Inhalte über längere Zeiträume konstant sind, 
in meinem Notizbuch speichern, und müsste sie 
fortan nicht mehr online abrufen ... 

Einkommende Anrufe werden gespeichert und auf 
dem Display sichtbar gemacht ... 

Mailing: 
Nachrichten, die in der Form gleichbleiben und 
nur im Inhalt variieren, können in einer 
vorhandenen Matrix (Briefkopf, Ansprache, 
Anlass, etc ... ist Bestandzteil des persönlichen 
Notizbuchs) offline erstellt werden und dann: 
"go to Btx ... " in andere Mailboxen gesendet 
werden. 
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Peripherie 

CleverPhone 
Notizbuch, Terminkalender, 
persönliche Datenbank ... 

Das Programm wird über Chipkarte gestartet und 
kann unabhängig von den übrigen Funktionen 
offline benutzt werden. Nummernwahl, Daten, 
Bilder etc. können direkt über "paste to BTX" 
ins Netz gegeben werden (mail-function). 

Beispiele aus Apple's Hypercard™ zeigen, 
wie die Oberfläche eines solchen Programms 
aufgebaut sein könnte: 
Befehlseingabe über "Screenbuttons" ... 
(die hier durch Mausklick ausgelöst werden ... ) 

Monday 8 Tuesday 9 Wednesday 10 
..(:).;~9. .. M~~.liJ)g.J,1lll,.Mm~ ... _.... ..f.I~f.rj,g_~~!QL~P.!!J! .. 9..:1? ............ . 
. ... ... ... ............. .. ...... ...... ... .......... ... ·-······ ...... ... . ······••·•• ...................................... ···••·• ................... . 
........................................................................... . ....... , ................................................................ . 
.......................................................................... ······••·•• .. ·••···· ........................................................ . 
. ... ...... ... ... ... ... ... ... .. .. .. ... ···••·• .......................... .. Brid e ............ g .................................... ·-········••· ...... . 

...................... •··········-·········• .... • ...................... . 

Thursday 11 Friday 12 Sat 13/Sun 14 

......................................................................... ........................................................................ . ...................................................................... . 

........................................................................ .......................................................................... . ............................................................................ . 
.. M.9..~.~?.. ................................................ . 
..................................... -............................... . 

August September 
1 1 2 3 4 5 

2345678 6 7 8 9 10 II 12 
9 10 11 12 13 14 15 13 14 15 16 17 18 19 
16 17 18 19 20 21 22 20 21 22 23 24 25 26 
23 24 25 26 27 28 29 27 28 29 30 
30 31 

Abraham, Dan 
Acevo, Rick 
Agee, Milton 
Alkins, Bill 
Baldarch, Judi 
Bean, Claire 
Blare, Kathie 
Bucan, Carol 
Carpenter, Kirn 
Cellini, Anna 
DVY)ler, Nora 
Dyson, Samantha 

Phone 

3349 
2332 
9930 
3237 
3382 
8892 
91S0 
9981 
S596 
7743 
3390 
3448 

Mail 
Stop 

34A 
448 
77E 
82A 
ssc 
61 E 
498 
37A 
49C 
91A 
S4C 
S18 

October 
1 2 3 

45678910 
1112 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 30 31 

~ ~ 

Empl.# 

44S767 V 
S594 V 
228388 'U 
11934 'U 
1 21 011 V 
220002 V 
339206 V 
229847 V 
229383 'U 
229840 V 
117163 V 
868S33 V 

. ....................................................................... . 

June 8, 1987 

□ 1l g€€U diri 

1 Exlend 1 

Menu 
::: i::::: :::::::::::::::::: ::::; :::: 
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Peripherien: 
Umfelder unter erweiterten 
Gesichtspunkten 

Vervollständigungsübung zum Begriff Peripherie 

1. Hardware/Physis 
Input-/Outputdevices 

2. Software/Intelligenz 
Periphere Handlungen, die in der Nachbarschaft 
zum Telefonieren liegen, durch Software inte­
grabel machen .... 

3. Biosware/Emotion 
Hier sollen/wollen die Smell-Bell ... Effekte 
berücksichtigt werden, d.h. die psychologisch, 
physiologischen Wirkungen eines Objekts auf 
Subjekt und Umfeld ... 
auch Fragestellungen über Beziehungen zwischen 
Nutzer und Objekt, wie sie sich herstellen, 
worauf sie beruhen, wie sie beeinflussbar 
sind ... (z.B. auch die Frage, warum BTX über das 
Fernsehgerät einfach keine Chance haben kann ... 
fernsehen steht in sehr anderen rituellen 
zusammenhängen, als z.B. Telefonieren ... 
und man denke nur an die vielen Schwarzseher ... 
Fernsehen ist eben auch behaftet mit ein wenig mehr 
Staat im Wohnzimmer, und so recht glauben tut·s auch 
niemand, was da läuft ... ) 
über Form, Farbe, Gewicht, Geräusch, Geruch ... 

Erlebbarkeit, z.B. berührbare, bewegliche 
Teile, ihre Grösse, Textur/Oberfläche, 
Geräusch-Qualitäten beim einrasten, klappen, 
tippen ... 
lässt sich ein Objekt als Zeichen lesen, sein 
Zustand, seine Funktion ... 

Ist die Gegenwart eines Objektes beeinflussbar, 
wird es als Störung wahrgenommen, wenn es nicht 
im Gebrauch ist, lässt sich eine Balance her­
stellen zwischen Dasein und Verschwinden, 
ist es in diesem Sinne veränderbar ... 

Objekt als Chamäleon ... 
meint wandelbare Objekte, auch den Gegeben­
heiten anpassbar, z.b. ein Objekt erscheint 
erst, wenn man es braucht, so Displays, 
Bedienungselemente erscheinen bei Berührung, 
beim Einschalten und treten zurück, wenn das 
Gerät nicht in Betrieb ist, Komplexitäten er­
schliessen sich gemäss den Stufen des 
Zugriffs ... 

4. Mindsware ... and follow 
Die höheren Schaltkreis der Ritualisierung von 
Objekt und Gebrauch (Maskierung und Demaskierung 
von Bedürfnissen ... , das Fortschrittspiel ... , Wer 
glaubt, daß Kommunikation nicht zum Kult, zum Ritual 
um seiner selbst willen werden kann ... ; der wird auch 
nicht glauben wollen, daß es sie jetzt schon gibt die 
telecommunication junkies, die sich die feinen tricks 
einfallen lassen, wie man kostenlos ... , oder in 
fremden Konten stöbert ... wir empfehlen die Hackerbibel 
des ChaosComputerClub) 
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ISDN FuturePhone 
Was ist dran, was ist drin 
im Netzwerk? 

Netzwerkstation 
Das Multitel als kompakte eigenständige 
Netzwerkstation, verstanden im Sinne 
umfangreicherer Kommunikation ... 
parallele Übermittlung von Sprache, 
Bildern, Texten, Daten 

Das Multitel als bequeme Eingangstür ins 
Netzwerk. 

Parallele Kommunikation 
Nicht mehr nur über Dinge reden, sondern 
zeigen können:der Bildschirminhalt kann 
Gegenstand des Gesprächs sein. 

Erweiterte Peripherie 
Bildtelefon 

Ringschaltung 
Telekonferenzen, Videokonferenzen 

sie 

Seitenblick nach Frankreich zeigt, wie sich Be­
nutzer dort etwas ganz anderes aus dem Medium 
herausgeholt/gemacht haben, als von den Ein­
richtern impliziert war ... 
das reicht von Kontaktanzeigen, 
über Gesellschaftsspiele bis zum 
Interessenaustausch, mailing etc ... 
was ist drin für networker im BTX, wie würden 
sie es sich wünschen, was braucht man dafür ... 
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Kombinierter 
Scanner/Drucker 

PrintPhone 
Ferndrucken statt Faxen 

1.Drucker kann fester Bestandteil des 
Multitels sein, oder dem Gerät modular 
hinzugefügt werden ... 

Mailing: 
Texterfassung geschieht offline ... 
was nicht auf eine Bildschirmseite passt, 
wird vom Programm verknüpft ... 

Wenn es das 
die Mailbox 
ausgedruckt 

System zulässt ... 
wird automatisch (oder 

Die Nähe zum Faxen ... 

auf Befehl) 

das Multitel kann einen Eingang für einen 
kombinierten Scanner/Drucker haben ... 

2.Ein Multitel-kompatibles Faxgerät, 
das den Bildschirm und die Bedienungselemente 
des Multitel nutzt und das Zugriff auf den 
Nuzmmernspeicher hat ... , 
das auch als Eingabegerät (Scanner) für Bilder 
benutzt werden kann. 
Die Vorlagen können auf dem Bildschirm offline 
nachbearbeitet (bechriftet, etc.) werden. 
Als Fax oder unter Auflösungsverlust auf Btx­
Wege versenden oder speichern. 

Die nächste Stufe: 
Telefax, Scanner, Digital-Kopierer in einem 
portablen Gerät ... 



Kombinierter 
Scanner/Drucker 

PrintPhone 
Ferndrucken statt Faxen 

1.Drucker kann fester Bestandteil des 
Multitels sein, oder dem Gerät modular 
hinzugefügt werden ... 

Mailing: 
Texterfassung geschieht offline ... 
was nicht auf eine Bildschirmseite passt, 
wird vom Programm verknüpft ... 

Wenn es das 
die Mailbox 
ausgedruckt 

System zulässt ... 
wird automatisch (oder 

Die Nähe zum Faxen ... 

auf Befehl) 

das Multitel kann einen Eingang für einen 
kombinierten Scanner/Drucker haben ... 

2.Ein Multitel-kompatibles Faxgerät, 
das den Bildschirm und die Bedienungselemente 
des Multitel nutzt und das Zugriff auf den 
Nuzmmernspeicher hat ... , 
das auch als Eingabegerät (Scanner) für Bilder 
benutzt werden kann. 
Die Vorlagen können auf dem Bildschirm offline 
nachbearbeitet (bechriftet, etc.) werden. 
Als Fax oder unter Auflösungsverlust auf Btx­
Wege versenden oder speichern. 

Die nächste Stufe: 
Telefax, Scanner, Digital-Kopierer in einem 
portablen Gerät ... 



:0-
~ 

-"' ., 
~ »%· 
~ ' ·" 

~ 
,: 

j 

PaintPhone 
Fernzeichnen 

/ 

Zeigen, worüber man redet ... 
Komplexere zusammenhänge lassen sich 
anschaulich beschreiben ... 
Auf einem Zeichentableau lassen sich hand­
schriftliche Skizzen und Zeichnungen parallel 
zum Telefongespräch übertragen ... 
oder beim Gesprächspartner über Printer 
ausdrucken. 
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Umfeld? 
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Multitel im Kontext ... 

Setzung von Anwendungssituationen 

Wo wird das Multitel eingesetzt ... ? 
Wer benutzt es ... ? 
Wie wird es benutzt und unter welchen 
Gesichtspunkten ... ? 

Welche Forderungen für Hardwareausprägungen und 
Funktionserweiterungen lassen sich aus den 
Kontextüberlegungen folgern? 
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PowerPhone 

Multitel • ,. 
im Kontext ... 

' ' 
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-

In der Chefetage ... 
Image für High-tech, Power, 
Überblick, 
Anschluss, Kommunikation ... 
• (Powertelefon, 
als Ersatz für den PC ... , 
muss telefonseitig 
Anlagenkompatibel sein, 
netzwerkfähig: 
über Gateways in Computernetze) 

(PowerPhone meint: 
Einsatz als Displayphone, 

komfortabler Einsatz des Num­
mernspeichers und echte Zielwahl, 

Phonememo(speichert nicht 
angenommene Telefonate) und 
Terminkalender über Bildschirm, 

Mailbox ... 

Hardware: 
Gleichberechtigung aller 
Komponenten: Hörer, Bildschirm, 

~ 

Tastatur, 
bei Mailboxbetrieb auch Drucker) 
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im Kontext ... 

ShowPhone 
oder 
if you can 't talk about, point on it 

Multitel 
text ... • 
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Zwischenhändler ... 
Hier soll Information sichtbar 
gemacht, dem Kunden vermittelt 
oder als "Drucksache" 
ausgehändigt werd~n. 
(zeigen statt beschreiben ... ) 

... oder dezentrale Aussen­
stationen haben Zugang zur 
Zentrale: Ersatzteilbestellung, 
Mailbox, Information 

(wichtigstes Element ist der 
Bildschirm und intelligent 

einfache Durchblätter-funktionen, 
nicht unbedingt 
umfangreiche alpha-numerische 
Tastatur erforderlich, 
kein Einsatz als Telefon, 

aber gegebenenfalls mit Drucker) 

Fliegender Händler ... 
portables Multitel, 
über Akustikkoppler überall 
dort ins Netz, 
wo ein Telefon zur Verfügung 
steht ... 

Selbstständige, Freiberufler 
Journalisten 

Umfangreiche Kommunikation, 
sinnvoll mit erweiterter 
Peripherie und Zusatzfunktionen: 
drucken, faxen, Anrufbeantworter, 
Wahlwiederholung, netzwerkfähig ... 
Hier muss Multitel wirklich im 
Sinne von multifunktional 
verstanden werden. 

Anwendungen: 
Nummernspeicher und Zielwahl, 
Teleinformation, electronic 
mailing,Gesprächsumleitung, 
Anrufbeantworter ... 
Telefonieren, ohne den Bi'ld­
schirminhalt zu verändern, 
weil der Gegenstand des Gesprächs 
sein kann 

modular: 
im Sinne von Peripheriekompatibel, 
erweiterbar; netzwerkfähig 
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Multitel at home 

so kompakt wie möglich 
Anwendungen: 
Tele-information, elektronisches Telefonbuch, 
Teleshopping ... 

Solange das Medium jung ist ... 
(und es noch ausgereizt werden kann und will): 
Message pour Message, Unterhaltung, Spiele ... 

(Hier eher als hochintegriertes Gerät 
vorstellbar:so klein wie möglich, 

so wenig lose Teile wie möglich: 
ein Gerät, 
verdeckbar, verschliessbar, portable, 
einfach zu bedienen) 
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0 
Hardware Konzepte 

Hardwarekonzepte .. 
Ubersicht 

Erste Skizzen 

Bildidee: Durchdringende Körper 
... die unterschiedlichen Funktions-Ebenen 
schneiden bzw. durchdringen sich - sie bleiben 
erhalten - bilden eine Landschaft, eine 
Architektur ... 

Bildidee: Kragen 
... umlaufender Kragen um den Bildschirm nimmt 
Chipkarten-Leser auf und gibt dem Drucker Halt, 
er schafft ein paar Zentimeter beruhgte Zone 
um den Bilschirm - lindert Adaptios-Beschwer­
den ... 

Bildidee: Miniramn 
... durch die Perspektiv-Wirkung Bildschirm­
kragens steht das Display nicht nur im Vorder­
grund, sondern im Zentrum ... arbeiten in den 
Raum hinein ... 

Vorkonzepte 

Vorkonzept: 
Kompakt, primärgeometrisch, raumbildent 

Raumecke mit integrierte Tastatur ... 
Miniraumsituation: space and place, arbeiten 
ins Multitel hinein - nicht dagegen. Einseitig 
offen, nicht beengent oder klaustrophobisch ... 

Vorkonzept: 
Kompakt, primärgeometrisch, tektonisch 
... ein Stück >Desk Top Architecture< - ein 
System aus klar identifizierbaren Einzelteilen, 
keine Auflösung im Ganzen. 
Trotzdem kompakt und prägnant ... 

Konzepte 

Konzept 1 

Kompakt portabel 

Peripherien wie Drucker, Telefon und Tastatur 
haben ihren festen Platz am Basisgerät. Das 
benötigt wenig Platz - ist überall zuhause -
ist nicht sesshaft. 

Konzept 2 
Miniraum 

... überall da wünschenswert, wo im Team 
gearbeitet wird, und das Multitel vorübergehend 
als Workstation benutzt wird. 
Ausprägung: vorgezogener Kragen, Blendschutz, 
tiefliegender geneigter Bildschirm ... 

Konzept 3 

Stand By 

... Bildschirm, Tastatur und Telefon in einem 
kompakten Gehäuse in Stand By Position. 
Geringer Footprint ... schneller Ortswechsel 
möglich ... 
Die beiden Funtions-Ebenen Input und Output 

durchdringen einander - bleiben dabei 
eigenständige Gestalt-elemente, sind identi­
fizierbar - semantisch wie syntaktisch. 

Konzept 4 
Kompakt modular 

. .. wo Peripherie wie Drucker, Speicher­
laufwerke (für Chipkarten, Disketten), 
Anrufbeantworter, Telefax zum Einsatz kommen ... 
oder wo auf Features verzichtet werden kann . 
Vom Grundmodell auf- und anbauen. 
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Appendix 

z.B. Hypercard 
... ist hier lesenswert in Zusammenhang 
mit den Thesen zur Funktionserweiterung durch Software, 
zur Einbeziehung von situativen Nachbarhandlungen 
in den Kontext Multitel. 

TESTBERICHT: TERMIN MANAGER 

Zeitmanagement lautet das 
Gebot der Stunde. 

Udo Borkowski hat für uns 
ein HyperCard-Programm zur 
Lösung dieses Problems ge­
testet. 

H:iben Sie sich nich1 schon einmal 
t;cärgCl'I. weil Siccinerl No1iz;m1d sogu1 
aufgchuOCnhaucn.daßSic ihn oich1 wie• 

<k:rl'indt!n konnlcn, oder weil Sie einen 
Gebuni.tag oder 1-f(X.'hZCilst.'lg \'Cft;CM1Cn 

h:tucn? 

(3) Um Geburtslage oder Jubilfkn 
nich1 i11 vergessen, müssen $iccite1111ieh 
io jedem neuen Tenninkalcn<kr'alle c.Jie~ 
'f cnnine cintrag,cn. Ebenfo.Uscine sehr fä. 
s1ige und zeitaufwendige Arbci1. 

Oic Lösun~ ..• 
Mil Hilfe eines Cc:impurers und gedg• 

ncter Software kann die Verw;1llung von 
Tenuincn. Noti'l.cn. 'fekfonnummcm 
und Adn.·sscn 1.u einem Kinderspiel wer­
den. O:is Pro¼!rnmm ··-rtrmin M:11,;1gcr„ 
ist mit dic.~er' Zid~c1~1.mgcn1wotften wor­

den. 

"T<'rmin Manager" wurde von Fonmn 
Sol'tw:lfc, Köln, :1uf der ßai;i$ von 

T errn in Manager 

• Kakntler 
• Mona1spl.11l 
• T:igesplau 
• Zu Tun 
• No1i~en 
•Telefon/ Adrc:.sen 

• T elcfongcspr.ichsnmizcn (ürcin• 
UllJ ausgthentlc T dcfooate 

• Gcburll>t:ig untl Juhil!ium 

Diese Ta:.1en sind übc1:ill und immer 
vorhandtn. ~<t d:iß dic:.e St.ipd ~t!tndig .tl• 
le ini1t·in;.1t1d\'1 verbunden sind. 0;1hc:i ar• 
bci1endiesc ~1:ipcl nil'hl einzeln, ~n<krn 
:.ic )ind )i1,nvo1I mih::ifl;u1dcr , e,koüpf1, 
Wenn Sie bcispiehwei:-.c Jen Kalemkr 
.insdw:n. d:mn kö11nen Sie durch Klid:cn 

;111( l.'inen h,;,,1im1mcn 
'l'ag_ Jen dail:11gd1öri• 
ttcn T:i~c,pl:111 :-.olhn 

Urn tlic ... c ~Ud• 

winsch:11'1 w or~:mi• 
~icre1l, gibc es :,,ehr 
sc.·hönc (und h!UI'\:) 

Tcrminb!endcr. Je­
<loch sind sie i1l vie­

lerlei Hinsicht nicht 
lcich1 zu handhaben, 
um nidu 7.u S;Jge,, 
iiußcr.st unpr.1k1isd1. 

Ich mQCh1c diese 
Probleme a1lh3nd 
von OcispiC'lc:n ver• 

dcu1lichen: 

Oicnslog. 23. Februar 1988 1 2:20 Uhr 
em.:il.'h\!n, W1;i1crc 

ßci:-.piclc für die Ar'• 
hcihwd:-.c des Pto· 
gramrm, wcrtli: id1 

spfüer noch geben. 

( 1) Srcllen Sie sich 
vor. Sie wollen ;sllc 
Gesprlkh:0.001 izc n 
:tllS<"hcn. indeocnein 
bc~timmtcs Stichworl \'Urkomm1. Dies 

könneo Sit: cigcn1 lich nurd:mn errcit:hcn. 
wenn Sie all.: Gcspriich~no1i1.cn durchlc• 
sen. O;i.s :,bcr ko~1c1 Zdt uml Nerven. 

(2) Sie haben in Ihrer' Li~1c der' heute zu 
crledi~cndcn Arbeiten einen Eink;1u( 

vorgesehc,l. Au:o. bc-.stimmten Crümkn 
könnc11 Sieden Einkauf hcu1e nich1 mehr 
crlcJigcn. O~nn mü~wn Sie tlicM:n Ein• 
1rag "Einkauf' :u,1f die Lbtc förtlcn n!kh• 
stcn T:1g übcnr.tgcn. et. h. noch einm:11 neu 
schreiben. Wenn der Eintmg lang i:11. i~1 
dies eine ici1t:iubcnde Tä1igkei1. Oder~ 
fängt je;1z1 wietle, eine wilde Zcudwirt• 
schafl :111. weil nla!l den Zeuel von heute 
an (kn von 1mirJ:!cn heflcn muß. 

... tUllduMHyf)(J{Card 

~6~ -.­
c...t-11109$,.M,l\wn 

Las~n Si~ IUil.'h Chi 

kurt. :iuf die einzelnen 

S1:ipc:l eingehen. 
N:1t.·hfolt;et1d c1n1ge 
erl;iu1cr'1ldt: l linwci:,c: 

Ll 

Appk \ ncu~m P1oJ11lo "H)•pcrC:,rd" 
e111wi1,:kd1. Um "Tcnuiu M:1oagcr" in 
M)·1~tC:1hl 1u in:-.rnllicrcn. wird 111n!!chM 
der' S1.11,cl "ln,1:ill:11ion·· gcs1:1t1c1. lficr 
kii11ncn Sie Ihren N:uucn und Ihre AdrC':>· 
:.,,: ci111r:.1scn. Nal·h dem Klic:ken aur die: 
"ln~1:1llicr'<;1l" • T:i~tc wirdcinc T:is1e in tlcr' 
llonle-K.1,1e ,ki. Stari 0 S1ar,cls von 
llypcrC:trd \'rt.cugt. Ab jcllJ könn::n Sie 
den MTcnnin M:mai:-cr"' \'Ofl lhn:r H1ffne• 
K;11h: au~ i-ofo1t Sl:111\'0, 

Wenn Sie -rcnnin M:m:igct'' gc:>t:tnct 
habc1l. ZCi!!-1 :i.id1 ;1I!> er:-.tc~ eine MeJlÜ· 
K .1m:. Darin sind die T:1.,1en 1.u sehen, ,lic 
,u m.:itcrtn Sl:lf)(;l1l mi1 tlcn fnlgl.':n<.tcn 
r:unk1inocn führen: 

Kultndtr 
Orcr ··K:1lenJcr"•Sta• 

1xler11h:Jh übliche Ka• 
lcmkrbl:htcr. wobd 

~ech> Mona1i: ;,ur einer Karic zu ~chen 
:-.iml. Die fcicr1agc ~ind llurd1 h:1bd1ri(1 

dt-mlil'h hcrvort1,chohcn. r\u( ci,1er K:inc 
~ittd .ilk 17t.'it1t~tc lk, J,1hrc:i. 1;11:).;ll;,ri.:_.l'h 
:t.m .. ;u11111cngefolh. Eine w\•ih!r\· Karh: 
:t.cig1 die Sl'.hulferien der ein,.dncn Hun­
d<:~llliiJ-cr';m, 

f\ton:11splnn 
l.kr "Mm1a1,;pl:m"•S1~1Jll,.•I cii:net ~idt 

för l;mgfris1i~c1e Planung. l licr hah,,:n 

Sie den i,:.cs:umen Mun:11 :1uf einer Karte 
vor ~ich. Durch Klidcn :iuf einen T~ycs• 
cin1r-.ill wirtl die cnts11n:t.'h1.":lllh.: Kar'IC aus 
dein ·'T;1t~,;pl:1n"•Sl;tJ)CI ;111i:,c1.cil!I, Jc1~1 
la~:...:11 ,il'h llic ;,nfalleutkn 1't:nninc d,,;• 
1:iillicll pl:uwn. 

7 

TESTBERICHT: TERMIN MANAGER 

Tage-spinn 
Ocr ··-r~gespl.'ln" •Swpcl is1 ror die 3k• 

tuelle Terminplanung 7.uliliindig. Hier tr:1-
pen Sie alk Aufg.:,hen ein. die w einem 
fes1cn Zci1punk1 besinnen. Au( Wunlieh 
werden Sie durl'h akusli.~chc Sign.:ilc 1.u 

gciebcnn Zeil an diese Tennine crin• 
ncn. 

Zu Tun 
Ocr "Zu TunM•Stapel i!il filr die t5gli• 

chcn Aufgaben zu.s1::indig. die zwar an 
einem T:lg cr!ct.1il,!t werden sollen. aber 
nicht lcnning.etiundcn sind. 

Noli1,cn 
Der "No1i1;" .s1.1pel nimmt allgemeine 

Nq1i1.cn :iuf. Gui durchd:1ch1 i!il hier die 
Möglichkeit.die Noti1.-Kanco nach "Da· 
lum" odcr-Tt1cm1(' w l>Orliercn. 

Tclcron • Adresse 
Der "1'C'lefon .- Adresr.c" ,Srnpcl sinm• 

licncin Telcronbuch mit 26 T:,stcn rtlrdie 
26 Bl1eh:-1abc1l des Alplmbcts. Our'Ch 

••••• 

·-cw .......... ,.~ 1<.- .... 0 
~ ,.., ......... _,. ,. .,,,,11,, 

··-, .. _ .. ,., .. ,c.•• 
h~ ............. ,.,., llll" 

•• _ ..... " 
•• •=• 

wicderhohc~ K lickcn t1uf c.Jen Uu<:h~•a• 
ben "ß" wen.Jen :ilk PcrsoO(n :111gc1.cig.1. 
deren Nachn:1mc z.O. mit "8" beginnt. 

Gc~pr3ch~noti7.1.u Tc1tron:11en 
In den Stapeln "'Telcfongcsp,!kh.sno• 

1i1. in~ und ··Tclcrongesprä<h"'no1i1, (ml'' 
m;1c:hen Sie ,;ich Noli1.cn 1.u ci1l• bzw. aus• 
gehenden Telefonaten. De" wci1cn:-n 1561 

.......... , ........ ,,., 
,.. Wlt • •t11lli 

""- ,., .... 
~ .. -.................... .. ~--.. -........... .. 

• 

~~ 
•F...,ih•.:..i,., 

sich durch ein einfaches Kli<:kcn z.B. die 
Gc-.spr!ichsdauer feslstellen oder eintr.t• 
gen. daß sieh nic1,l.1nd gcmeldc.1 hat. 

Menü 

Aur der MenU-K:trtc sind zus511Jkhe 
Icons vorh:inde1,. die 7.ll S1:,1pcln mi1 wci­
tc,en Funkti0t1e11 führen, NmUrlich sind 
(UrHypcrC:trd Icons in Wirklichkcil auch 
Ta:;1en. Die folgc1lden St;,\pcl können d:t· 
mil aurgcrurcn werd(•n: 

Vcrwahuni 

Wecker 

Gcburts1,1g l•nd Jubil!ium 

Spesenabrechnung 

Kun:bricf 

S0f1~1ige:; wie Maßumr'tchnungs• 
1:1bcllcn und Postgebühren 

Verwaltun~ 
In ckm Srnpcl "Vcrw11huns." ki>nncn 

Sie oeuc K:men rur die S1:ipcl "K:ilcn• 
der". "Monalsp'3n". "Tagcsplan"und "Zu 
Tun" cr1.c,1gcn. Oadurch is.1 d:u; Pro­
gr:unm also nicht nur innerhalb eines bc• 

~re11z1en Zcitr:.iunts nu1zl:\;1r. Dalicin1.igc . 
was nidu :1u1oma1isc:h erzeugt werden 
k:mn. ist die ··sc11111fcrien" -Kmte :iusdcm 
S1npcl "K31cndc,··. Dies liegt dur.m. d;16 

es keine,, Algoti1hmus gibt, umrlier.c 7.ci-
1cn 1.0 bestimmen. 

We<:ker 
Ocr "Wecker" S1:i1>cl verwaltet Tl·rmi, 

nc, aur die der 8cnu11.cr aufmcrk~1m ge­
rnaeh1 werlkn .soll. In, allicmcinen wird 
dieser S1:.,pcl in Zus:munenhang mi111cm 
T,,gesplan bcnu11;1, 

In dem ··cchun)<.t3S, und Jubil;iurn"• 
S1:1pcl künncn Sie die:-.c D:ucn vcrw:11tcn. 
11 icr l!,ib1 c~;111.,•h ei,i.; Vc1hi11th111!! 1.0 tk111 
Stapel "Zu Tun". \Vcnn wrn Ocispicl ;un 
I0.2. Ihr l locht.cilMag i~t. !,;;um :!UIOIIHI· 

cisch der 11i111rng "I hx:h1.cib1as" in den 
K:1r1endcliSl:lpcls "Zu Tun" mi1 de111 Oa-
111m 10.2.1 \IXK. 10.2. ltJKV. usw, cing.e1r:1• 
i!Cn w<:rdc1l, 

Spc!itnabrtchnung 
Der "Spc~nah<eeh1111ng" •S1311(:1 cm• 

häh ein kleines Tabcllenk:ilkulation.spro• 

grnmm. da.,; Ihre Spc~en.ibrcchnung \'Cr• 
cinfüehL Sehr ni111.lich für Vielrciscntlc! 
(Siehe Abbildung) 

Kurzbrief 
Der ""Kur;:.bricf' ,S1~1)Cle1lh?th Fonl~U• 

l;m: für kur-tc Miueihulgen. in denen Sie 
vordefinierte Kurztexte c:inr:ich Mkreu• 
1.en und d:n:.u No1i1,c11 m:iehen können, 

Die oben bc~hricbcnen Anwcndun• 

g.;n .sind im "Tem1in Mnn:,gc,- elegant 
J;clöst worden. 0:irübcr hin-,us wur'den 
tlie :ill1äglichcn, org:mis:m,rischcn Rou1i­
neatbci1cn in ei11er sehr leich1 vcrs1!lndli• 
ehcn und crlc:mb:m:n Weise in d;L~ PrCI• 
grnmm inte{!rien. 

i;inigc Reispi~le sollen das crl!iutern 
uud die Arbcitswei:i.c de~ P,ogr:,mrns de• 
mons1riercn: 

Bcispid 1: 
In llm·m T;ige!-1>!;111 s1eh1. tl:10 Sie Herrn 
&hmidt :1nru(cn mü.sscn. Ihre Arbeits• 
schriue sind folgende: 

( 1) Sie w!lhlcn mit ller M~ms ,lcn Namen 
"Schmi1h" au.~. de, in dem T:ige:-.pl:1n 
steht, 

(2> Klicken Sie in ein Telefon-Icon. und 

~ehnn h:1hcn Sie ein Telcfonscsprikhs­
futnaubr' vur' ,id,. wobei die wc:-.c111li0 

dien r);11cn. wie de, volh;t;indigc. N;unc 
(1 .. B. l lcin1. Schmitl1). Tclcl'onnummer 
und d:1)( hcu1isc Datum schon rtJr Sie ein• 
~cua~cn worden ~imJ. N:,chllem Sie die 
Nummer gcw!ihlt h:ihcn (h1.w. ,,orn Pf<t• 
t;fm11111 l1:1bc11 wlihlcn las:«:n. wus 1.ur Zeit 

... ,vndum Uypc,C.<trd 
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dcu1lichen: 

Oicnslog. 23. Februar 1988 1 2:20 Uhr 
em.:il.'h\!n, W1;i1crc 

ßci:-.piclc für die Ar'• 
hcihwd:-.c des Pto· 
gramrm, wcrtli: id1 

spfüer noch geben. 

( 1) Srcllen Sie sich 
vor. Sie wollen ;sllc 
Gesprlkh:0.001 izc n 
:tllS<"hcn. indeocnein 
bc~timmtcs Stichworl \'Urkomm1. Dies 

könneo Sit: cigcn1 lich nurd:mn errcit:hcn. 
wenn Sie all.: Gcspriich~no1i1.cn durchlc• 
sen. O;i.s :,bcr ko~1c1 Zdt uml Nerven. 

(2) Sie haben in Ihrer' Li~1c der' heute zu 
crledi~cndcn Arbeiten einen Eink;1u( 

vorgesehc,l. Au:o. bc-.stimmten Crümkn 
könnc11 Sieden Einkauf hcu1e nich1 mehr 
crlcJigcn. O~nn mü~wn Sie tlicM:n Ein• 
1rag "Einkauf' :u,1f die Lbtc förtlcn n!kh• 
stcn T:1g übcnr.tgcn. et. h. noch einm:11 neu 
schreiben. Wenn der Eintmg lang i:11. i~1 
dies eine ici1t:iubcnde Tä1igkei1. Oder~ 
fängt je;1z1 wietle, eine wilde Zcudwirt• 
schafl :111. weil nla!l den Zeuel von heute 
an (kn von 1mirJ:!cn heflcn muß. 

... tUllduMHyf)(J{Card 

~6~ -.­
c...t-11109$,.M,l\wn 

Las~n Si~ IUil.'h Chi 

kurt. :iuf die einzelnen 

S1:ipc:l eingehen. 
N:1t.·hfolt;et1d c1n1ge 
erl;iu1cr'1ldt: l linwci:,c: 

Ll 

Appk \ ncu~m P1oJ11lo "H)•pcrC:,rd" 
e111wi1,:kd1. Um "Tcnuiu M:1oagcr" in 
M)·1~tC:1hl 1u in:-.rnllicrcn. wird 111n!!chM 
der' S1.11,cl "ln,1:ill:11ion·· gcs1:1t1c1. lficr 
kii11ncn Sie Ihren N:uucn und Ihre AdrC':>· 
:.,,: ci111r:.1scn. Nal·h dem Klic:ken aur die: 
"ln~1:1llicr'<;1l" • T:i~tc wirdcinc T:is1e in tlcr' 
llonle-K.1,1e ,ki. Stari 0 S1ar,cls von 
llypcrC:trd \'rt.cugt. Ab jcllJ könn::n Sie 
den MTcnnin M:mai:-cr"' \'Ofl lhn:r H1ffne• 
K;11h: au~ i-ofo1t Sl:111\'0, 

Wenn Sie -rcnnin M:m:igct'' gc:>t:tnct 
habc1l. ZCi!!-1 :i.id1 ;1I!> er:-.tc~ eine MeJlÜ· 
K .1m:. Darin sind die T:1.,1en 1.u sehen, ,lic 
,u m.:itcrtn Sl:lf)(;l1l mi1 tlcn fnlgl.':n<.tcn 
r:unk1inocn führen: 

Kultndtr 
Orcr ··K:1lenJcr"•Sta• 

1xler11h:Jh übliche Ka• 
lcmkrbl:htcr. wobd 

~ech> Mona1i: ;,ur einer Karic zu ~chen 
:-.iml. Die fcicr1agc ~ind llurd1 h:1bd1ri(1 

dt-mlil'h hcrvort1,chohcn. r\u( ci,1er K:inc 
~ittd .ilk 17t.'it1t~tc lk, J,1hrc:i. 1;11:).;ll;,ri.:_.l'h 
:t.m .. ;u11111cngefolh. Eine w\•ih!r\· Karh: 
:t.cig1 die Sl'.hulferien der ein,.dncn Hun­
d<:~llliiJ-cr';m, 

f\ton:11splnn 
l.kr "Mm1a1,;pl:m"•S1~1Jll,.•I cii:net ~idt 

för l;mgfris1i~c1e Planung. l licr hah,,:n 

Sie den i,:.cs:umen Mun:11 :1uf einer Karte 
vor ~ich. Durch Klidcn :iuf einen T~ycs• 
cin1r-.ill wirtl die cnts11n:t.'h1.":lllh.: Kar'IC aus 
dein ·'T;1t~,;pl:1n"•Sl;tJ)CI ;111i:,c1.cil!I, Jc1~1 
la~:...:11 ,il'h llic ;,nfalleutkn 1't:nninc d,,;• 
1:iillicll pl:uwn. 

7 
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Tage-spinn 
Ocr ··-r~gespl.'ln" •Swpcl is1 ror die 3k• 

tuelle Terminplanung 7.uliliindig. Hier tr:1-
pen Sie alk Aufg.:,hen ein. die w einem 
fes1cn Zci1punk1 besinnen. Au( Wunlieh 
werden Sie durl'h akusli.~chc Sign.:ilc 1.u 

gciebcnn Zeil an diese Tennine crin• 
ncn. 

Zu Tun 
Ocr "Zu TunM•Stapel i!il filr die t5gli• 

chcn Aufgaben zu.s1::indig. die zwar an 
einem T:lg cr!ct.1il,!t werden sollen. aber 
nicht lcnning.etiundcn sind. 

Noli1,cn 
Der "No1i1;" .s1.1pel nimmt allgemeine 

Nq1i1.cn :iuf. Gui durchd:1ch1 i!il hier die 
Möglichkeit.die Noti1.-Kanco nach "Da· 
lum" odcr-Tt1cm1(' w l>Orliercn. 

Tclcron • Adresse 
Der "1'C'lefon .- Adresr.c" ,Srnpcl sinm• 

licncin Telcronbuch mit 26 T:,stcn rtlrdie 
26 Bl1eh:-1abc1l des Alplmbcts. Our'Ch 

••••• 

·-cw .......... ,.~ 1<.- .... 0 
~ ,.., ......... _,. ,. .,,,,11,, 

··-, .. _ .. ,., .. ,c.•• 
h~ ............. ,.,., llll" 

•• _ ..... " 
•• •=• 

wicderhohc~ K lickcn t1uf c.Jen Uu<:h~•a• 
ben "ß" wen.Jen :ilk PcrsoO(n :111gc1.cig.1. 
deren Nachn:1mc z.O. mit "8" beginnt. 

Gc~pr3ch~noti7.1.u Tc1tron:11en 
In den Stapeln "'Telcfongcsp,!kh.sno• 

1i1. in~ und ··Tclcrongesprä<h"'no1i1, (ml'' 
m;1c:hen Sie ,;ich Noli1.cn 1.u ci1l• bzw. aus• 
gehenden Telefonaten. De" wci1cn:-n 1561 

.......... , ........ ,,., 
,.. Wlt • •t11lli 

""- ,., .... 
~ .. -.................... .. ~--.. -........... .. 

• 

~~ 
•F...,ih•.:..i,., 

sich durch ein einfaches Kli<:kcn z.B. die 
Gc-.spr!ichsdauer feslstellen oder eintr.t• 
gen. daß sieh nic1,l.1nd gcmeldc.1 hat. 

Menü 

Aur der MenU-K:trtc sind zus511Jkhe 
Icons vorh:inde1,. die 7.ll S1:,1pcln mi1 wci­
tc,en Funkti0t1e11 führen, NmUrlich sind 
(UrHypcrC:trd Icons in Wirklichkcil auch 
Ta:;1en. Die folgc1lden St;,\pcl können d:t· 
mil aurgcrurcn werd(•n: 

Vcrwahuni 

Wecker 

Gcburts1,1g l•nd Jubil!ium 

Spesenabrechnung 

Kun:bricf 

S0f1~1ige:; wie Maßumr'tchnungs• 
1:1bcllcn und Postgebühren 

Verwaltun~ 
In ckm Srnpcl "Vcrw11huns." ki>nncn 

Sie oeuc K:men rur die S1:ipcl "K:ilcn• 
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I0.2. Ihr l locht.cilMag i~t. !,;;um :!UIOIIHI· 
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Der "Spc~nah<eeh1111ng" •S1311(:1 cm• 

häh ein kleines Tabcllenk:ilkulation.spro• 

grnmm. da.,; Ihre Spc~en.ibrcchnung \'Cr• 
cinfüehL Sehr ni111.lich für Vielrciscntlc! 
(Siehe Abbildung) 

Kurzbrief 
Der ""Kur;:.bricf' ,S1~1)Cle1lh?th Fonl~U• 

l;m: für kur-tc Miueihulgen. in denen Sie 
vordefinierte Kurztexte c:inr:ich Mkreu• 
1.en und d:n:.u No1i1,c11 m:iehen können, 

Die oben bc~hricbcnen Anwcndun• 

g.;n .sind im "Tem1in Mnn:,gc,- elegant 
J;clöst worden. 0:irübcr hin-,us wur'den 
tlie :ill1äglichcn, org:mis:m,rischcn Rou1i­
neatbci1cn in ei11er sehr leich1 vcrs1!lndli• 
ehcn und crlc:mb:m:n Weise in d;L~ PrCI• 
grnmm inte{!rien. 

i;inigc Reispi~le sollen das crl!iutern 
uud die Arbcitswei:i.c de~ P,ogr:,mrns de• 
mons1riercn: 

Bcispid 1: 
In llm·m T;ige!-1>!;111 s1eh1. tl:10 Sie Herrn 
&hmidt :1nru(cn mü.sscn. Ihre Arbeits• 
schriue sind folgende: 

( 1) Sie w!lhlcn mit ller M~ms ,lcn Namen 
"Schmi1h" au.~. de, in dem T:ige:-.pl:1n 
steht, 

(2> Klicken Sie in ein Telefon-Icon. und 

~ehnn h:1hcn Sie ein Telcfonscsprikhs­
futnaubr' vur' ,id,. wobei die wc:-.c111li0 

dien r);11cn. wie de, volh;t;indigc. N;unc 
(1 .. B. l lcin1. Schmitl1). Tclcl'onnummer 
und d:1)( hcu1isc Datum schon rtJr Sie ein• 
~cua~cn worden ~imJ. N:,chllem Sie die 
Nummer gcw!ihlt h:ihcn (h1.w. ,,orn Pf<t• 
t;fm11111 l1:1bc11 wlihlcn las:«:n. wus 1.ur Zeit 

... ,vndum Uypc,C.<trd 



Appendix 
TESTBERICHT: TERMIN MANAGER 

in Oeu1.schlund noch nich1 zugel:issen 
is'I!), stellen Sie fcsl. daß sich niem;wd 
rncltkL D,mn ldid,:c1l Sie cinfm;;h ;m( die 
.. Nicm:1nd" -T.iMc. 0-JS Progr:unm prcuo• 
kollicrt dic,s, und Sie können sp!ilcr noch 
einmal ,·ers1Jchen. Herrn Schmid1 tu er­
reichen. Für an "Telcfonitis" Erl.r.111k1c 
eine große Hilfe, denn bei 1001·c1crona-
1cn weiß man ohne genaue No1iz oft ni1;h1 
mc-hr, haue er sich gemeldet. ruft er zu­
rUck'! S0ll1en wir iur(lckrufen'! M:111 
kc.nnl das ja.. 

Nehmen wir an, daß 1 lcrr Sd11l1id1 :.:ic.:11 
meldet. In diesem Fall tragen Sie: durc:h 
ein Klid:cn in die ··oespt:ich.sbcginn"• 
Ta:..te c.lii: Uhn:til c.lt$ Gc~ptt1dt:..btginn-. 
in lht r"OOnular ein. Noch währcnc.l Sie h.i• 

lcfonicrcn. machen Sie ~ich No1izen im 
Textfeld. Am E,,de des Ge$pf..ichs 
klicken Sie :iur die "Gesprächsende"· 
Tas1c. und es 1!161 $ich automati$Ch die: 
Gespr5chsdauer ablesen. Wirklich eine: 
eleganlc Möglichkeit und eine große Hil• 
fe im 1ll&lichc1, No1izen,Chaos. 

lw.,Di,:U: 
Nehmen wir an. Sie haben in Ihrer "'Zu• 
Tun"'•Lb1e folgende Aufgaben eingeuu­
gcn: 

S1cucrbcra1er :uuufen 

mi1 Zahnarzt Termin \'erdnban:n 

K.uten für das Fußballspiel Dcl1I.M.'h• 
l:LOd - England besorgen 

Büromöbel .inseh<:n 

Bis zum Abend haben Sie nur da.,; 
Wichtigl!-tc:Ctkdigcn können: Die Kanen 
für das FuUb:illspicl besorgt. Durch ein 
Klicken Ubenragcn Sie nun tlie uncrk• 
dig1c:n Punk1e :iumm:oisch in die" Zu 
Tun"• Lis1e des näch~ten Wochen• b;:.w. 
Arbci1s1:iges. Sch<>n b1 .alles wieder ,1ktu• 
alit,ien und nichts wird ,•erseh..:nitich ver­
ges..,;cn. 

ßci>ojcJ 3: 
Sie wollen nie mclir wicd<:r den Geburt• 
s1;ii Ihrer Fr:tu \'crgesscn. Auch cJa.,; ist für 
den Tennin Mu11;1ger keine schwicri&c 

Aufgabe: gehc:nSiccinfoch vor wie nach­
folgend bc.schrieben: 

( 1) In tkm Swf)(I „Gcbunstag und Jubi­
fäum„ ert.eugcn Sie Jurc:h Klicken eine 
neue K:1nc. 

(2) Fiillcn Sie jctz1 die K::ine :1us. ;:..ß.: 
Na,nc: "Kl.1r.'l $('1unidt" 
D:uum: "12.3.195'.r 
Ct~•nd: "Geburbl.ll( 

(J) Klicken Sie :mf ~lic ·······> Zu Tun .. 
Taslc. 

Ihr-zu Tun--Siapcl c,uh!ih vielleicht 
~hon K:1m;n fiir 198~und 1989. ~,Text 
„Klar:1 Schmid 1: W!bur1s1;1g„ wir<l ou( die 
K:1nl!n mi1 Jcru 0:1tum "l2.J.1988" unJ 
.. ,2.3.1989 .. ~cschri1.:bcn. Wcfin Sie ir. 
gcndwann einmal den ~zu Tun"-S1:1pel 
:iuf d:i.s fahr 1990 crwci1em. so wird die• 
~rTel!.t autOOl.tliSCh in die K.attC ini1dctn 
D:uurn „ 12.3.1990„ übcmagen. 

G:rni ntbtnbei ... 

Skher is1 es nicht gerade kbcnswkh• 
tig. Mttß• und sons1ige Umn."Chnungs1s­
bclkn s1c:ts lxi ller Hand zu haben, :ibcr 
m:mchm:11 brnuch1 m:an sie tb-:n doch ... 

~ 
5=2.,. •·N··'"·-•··•-,o-..... ·- ., ... _ 

,_.., ....... 
•UN••·• ... ... . ..... ........ _ ·-··· .......... ·-·­··--•-· .. ·-·-· .. .. ,..._ ·-·­··-- ,,..,_ .................... _ .................... 

•N• , ... _ 

·­.. .... 

··­.. 
:.::.•" 

.... _ .... 
·-:~.::: 

..... N • ·····-·--·~-.. -. ..,._ .. ,_,. ...... -..... ~- .,n,._ ·•·~· ........ ........ ·--..,.. . .... _. ·---·-·-·-··--·-... - ·-·- .... _, __ 

Und wenn Sie dank des ·rermin Man:1• 
l!Crs tndlid1 m:.il wieder Zeil für den Ur• 
l;tub haben. l!ißl sich auch das hcr\'Orra• 
gend pl:men. 

... 
-- .. •. : : :·:; i,:;, - --... ---·- ... ·-- _ß_ ... , , .. 
--·••• ... -·•N-·· . ...,. ·• ---~ .. ---- .. -.---- ·-..... .. ----·­··--- .. ·•-·-~ • u .......... ·---·-~----····-·,.... ~ ---

Ein Programm für ... 

"Tcm1in M:m:i~e, .. is1 ein bcnu1z~rir, 
frcum.llichcs Pmgramm, wie ::ms den obi~ 
gi:11 Bei:-piek1l hecvurgeht. 0,1s Pro..: 
granun sch~tffl Ordnung in Ihre Tcnni.n-: 
planung und emlaMel Sie ,•011 Routincar• 
beittn, 

Für jcd~n. dct sich :-eine 1~lichc .i\f••·· 
bcit crlekh1~m will. läscigcSchrdb:trbci-: 
tcn \·em1eidcn möch1e, eintönige ;\rbci'· .. 
ten litb..::( anderen Ubcrliißt und :..ich nich\ •. 
crl:mbcn J.::um, i emtinc: ,:u vericsscn. füt .,. 
den i:-1 "Tcrinin M;111;)gcr"" di~ zei1gcm!tße 
und 1m.:iswcrte Ahem:ui,,c 1.u ei1k!r Zu• 
vcrläs.);igen Sd.rct:irin. 

ec0:0rammoame: 
Tem1in Manage, 

Hardware: 
Macintosh Plus. Macintosh SE odnr. 
Macintosh II mit deutschspi-aChig-em­
HyperCard 

OistribulOt: 
Format Distribution und 
Verlag GmbH 
Widdersdorfer Sir. 236. 240 
SOOOKöln 30 
Tel.: 0221 / 4 97 20 75 

Preis: DM 198.-
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Industrie Design Preis für Software 
... zeigt T endenzen/Schwerpu nktverschiebu ng 
in der Beurteilung von Designkriterien 
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Programma sottware 
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programmc 

"Per aver realizzato livelli di 
comunic.azione tra l'uomo e ta 
macchina ehe lacilitano ed 
enfatiziano il ruoto dell'utente 
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dell'informazione". 
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communication between man and 
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application of information 
technologies·. 
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Ein Programm für ... 

"Tcm1in M:m:i~e, .. is1 ein bcnu1z~rir, 
frcum.llichcs Pmgramm, wie ::ms den obi~ 
gi:11 Bei:-piek1l hecvurgeht. 0,1s Pro..: 
granun sch~tffl Ordnung in Ihre Tcnni.n-: 
planung und emlaMel Sie ,•011 Routincar• 
beittn, 

Für jcd~n. dct sich :-eine 1~lichc .i\f••·· 
bcit crlekh1~m will. läscigcSchrdb:trbci-: 
tcn \·em1eidcn möch1e, eintönige ;\rbci'· .. 
ten litb..::( anderen Ubcrliißt und :..ich nich\ •. 
crl:mbcn J.::um, i emtinc: ,:u vericsscn. füt .,. 
den i:-1 "Tcrinin M;111;)gcr"" di~ zei1gcm!tße 
und 1m.:iswcrte Ahem:ui,,c 1.u ei1k!r Zu• 
vcrläs.);igen Sd.rct:irin. 

ec0:0rammoame: 
Tem1in Manage, 

Hardware: 
Macintosh Plus. Macintosh SE odnr. 
Macintosh II mit deutschspi-aChig-em­
HyperCard 

OistribulOt: 
Format Distribution und 
Verlag GmbH 
Widdersdorfer Sir. 236. 240 
SOOOKöln 30 
Tel.: 0221 / 4 97 20 75 

Preis: DM 198.-
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Programma sottware 
Hypercard 
Hypercard software 
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"Per aver realizzato livelli di 
comunic.azione tra l'uomo e ta 
macchina ehe lacilitano ed 
enfatiziano il ruoto dell'utente 
nell'impiego delle tecnotogie 
dell'informazione". 

Az,enda orodu1tr1cc 
Manufaclurcr 

Apple Computer 

"For having realized levels of 
communication between man and 
machine which facilitate and 
s1ress the role ot lhe user in 1he 
application of information 
technologies·. 
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A comparison of the graphic qualities 
of Prestel, Antiope and Telidon 

l2n :\klaren 
LJnd>tHt!r Polytedmic 

At prescnt a common reaction of U'iosc who havc 
encountcrcd vidcotc,c is a paradoxical mixturc of 
euphoria and reSC:rvltion. Onc cxplanation for this 
may be that, aJthough vidcotcx is seen a.s 'ehe 
sh1pc of things eo eomc', ehe prescnc opcracionil 
Sv'stcrns arc found eo bc disappointingly primitive 
&om thc graphics vicwpoint. lndced, one is 
t<'mptcd to S\Jggcsc thae thc majoricy of ehe 
C'Urrcmlv av:i.ilablc informacion on the Prcstel 
srsecm ~ou1d bc unacccptabk if it wcre prcscnccd 
in this form in ehe medium of print. This implics 
chac. dcspitc thc novclcy or ehe visual appcarancc 
of much of ehe pr~cnt vidcoccx information, ehe 
rcadcr is d.rawn eo this medium for re3-Sons ochcr 
than irs visuaJ quality. 

A srudv eo which ehe author contribuced for 
ehe EuroPcan Commission suggcsts that viewdata 
is u ehe conflucncc of telecommunications, 
publishing and cdcvision. As such, it is likdy eo bc 
a major cacalysc, which will acccleracc thc mass 
domc-stic markct for dccrronic pubUshing and 
rdatcd scrviccs. In chis srudy ('Videotex markct 
and display scudy'), underukcn by PA 
Management Consulcancs. ehe likdy markct for 
vidc:occ:x wichi.n thc EEC is prcdic:tc:d du ring the 
ncxt 15 ycars tO bc cquivalcnt eo half ehe pre.scnt 
tdcphonc markcc; or ehe c:ornbincd pre.sene 
ncwspapcr. magaz.ine a.nd book sa.ks. Ü\!C:r 30 

As viewcfota sys1ems expand rapi'dly lO meet ibe 

estimaced huge market dcmancl comi11g imo view. 

tbc grap/Jics quality, leg,'bilicy aud display 
standards that tbey offer also come uudcr 
i11creasi11gly cn·cical scnttiny. Tbc autlJor reports 

()11 (W imporumt study carried out for ehe cec 
Commission, focussing 011 tbis aspect of tbe 

videocex Story. 

mi.llion sets arc likely eo be inscalkd, with rcvenues 
of S12,000M accruing to sct supplicrs, Post Office 
scrvic:c suppliers and publishcrs. The suggestion is 
ehat the prescnt vidcoccx sysecms (Prcstcl, C-t'cfax 
and Oracle in ehe UK, Anciopc and TCICtcl in 
Francc) will cvolvc rapidly wich ochcr ccchnologics. 
and arc likcly tO lose their prcscnt diseinctivc 
idcntieics. 

Thc graphics capability will probably bc a 
signific1nc faccor in this cvolucion. Non•European 
syscems such as the Canadi:m Tclidon, and Captain 
in Japan, may be seen eo bc 1ccit1g as a goad eo ehe 
prcsent European sysccms, as ehe study suggcstcd 
they ntighc. At the time of thc srudy (spring 1979), 
rival claims wcrc bcing madc for ehe Frcnch :md 
ßritish sysccms in an intcnscly eompctitivc c:limate 
of rapid ccchnoJogical devclopment. Cornparisons 
of ehe visual qualiey betwcen thcsc syscems wcre 
difficulc eo makc bccausc of ehe abscncc of 
comparativc ecst matcrials. 

Thc display a.specc of thc srudy was undcrtakcn 
in ehe UK, Fra.i,ce and Gcrmany using c:onsurner 
group ccsts in the local languagcs. The tcsts wcre 
undcnakcn using an cxtended rangc of ehe subjcccs 
1.1·2.3 illustratcd here. These wcre all cxccuced in 
each or the thrce loc:al languagcs; and wcre 
supplcmcnecd by various purcly alphanumcric 
.subjccts. ·rhesc werc dcsigncd by thc auchor and 

tcsts scructurccl and rcsults quancificd and .1sscssc<l 
by Dr ßnu;c Christic of Pacrcl, a rclatcd PA 
company spccialising in consulcaocy scrviccs for 
ehe tdccommunicacions and compuccr industry. 

Thc resc matcri-11s werc dcsigocd principally eo 
dctenninc ehe rcl:nivc import:mcc tO thc vicwcr of 
colour and pictorial qualiry. A t:lxonomy o( 

incrcasing graphic complcxiey was dcvised which 
includcd arnong ehe ehre<: alphanurncric sut,jcccs a 

simple rypographic ecxt; :i. si,nilar tcxr 
suppkmcnted by ;i m:1.in hc:1.ding; and a cabula.r . 
ccxc concaining ehe samc inforrnation as Figurc 1.3 
in alphanumcric form. The graphic matcrials 
rcproduced hcrc ( Pigurcs 1.1 • l.3) includc a 
hiscogr:tm, cartographic cxample, :md simulati01\ 
or hal(tone. Thc full rangc of subjccts was 
prcpared in rnonochro1ne andin colour, in thc 
form of slidcs caken from rrcscel scrccns. To ehe 
author's knowlcdge, thcsc rcinain ehe only 
maccriaJs chat cont.1in a strucrurcd variccy of 
graphic: attributes prcpared for ehe purposc or 
asscssing ehe relative quality of vidcorcx displays. 
For cornparison, cqui\lalcnt materials wcrc 
prcscnced in slidc form eo simulatc ehe a.udience's 
cxpcctation of video displays. 

Th rce cf the subjcccs ( Figurcs 3. l • l ,J) wcrc 
prcpared in ehe Frcnch Anciopc sysctm undcr ehe 
dircction of thc aud,or. These pcrrnittcd a slightly 
.-norc flexible usc of colour, which was a rcfrcshing 
:i.nd invigoraeing cxpcricncc tO manipulacc. Thc 
princip:tl atcributc in uscr ccnns was the availability 
of background colour, permirting an essenti:d 
transformation of ehe mcdiurn from onc whe.rc 
informaeion appcars upon a black background. 
The bcncfit is morc significant ehat a comp:trison 
of Figurc 1.1 with 3.1 and l.3 with 3.3 in 
monochrome c~m hopc eo suggcse hcrc. r-igurc J.3 
<lcmonstraccs thc availabiliey of text displaycd on 
l colourcd background; ehis facility is cmploycd 
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hcrc ro a limiecd ~xtcnc eo simulacc_ ton~. Howcv~r, 1·•,c 
this rcsults only 111 a crudc approx1mat1on of a hnc , x 

imagc. albcit in colour - halfro,,c rc,nains " 
unauainablc. The scrictcse ecsc of thc gr:iphic 

' capabilily in our eaxonomy is thc C:l.l'tographic :qj 
cx:unplc. This prcscnts an :icucc pr(')hlcm for b-Oth :~j 
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in alphanumcric form. The graphic matcrials 
rcproduced hcrc ( Pigurcs 1.1 • l.3) includc a 
hiscogr:tm, cartographic cxample, :md simulati01\ 
or hal(tone. Thc full rangc of subjccts was 
prcpared in rnonochro1ne andin colour, in thc 
form of slidcs caken from rrcscel scrccns. To ehe 
author's knowlcdge, thcsc rcinain ehe only 
maccriaJs chat cont.1in a strucrurcd variccy of 
graphic: attributes prcpared for ehe purposc or 
asscssing ehe relative quality of vidcorcx displays. 
For cornparison, cqui\lalcnt materials wcrc 
prcscnced in slidc form eo simulatc ehe a.udience's 
cxpcctation of video displays. 

Th rce cf the subjcccs ( Figurcs 3. l • l ,J) wcrc 
prcpared in ehe Frcnch Anciopc sysctm undcr ehe 
dircction of thc aud,or. These pcrrnittcd a slightly 
.-norc flexible usc of colour, which was a rcfrcshing 
:i.nd invigoraeing cxpcricncc tO manipulacc. Thc 
princip:tl atcributc in uscr ccnns was the availability 
of background colour, permirting an essenti:d 
transformation of ehe mcdiurn from onc whe.rc 
informaeion appcars upon a black background. 
The bcncfit is morc significant ehat a comp:trison 
of Figurc 1.1 with 3.1 and l.3 with 3.3 in 
monochrome c~m hopc eo suggcse hcrc. r-igurc J.3 
<lcmonstraccs thc availabiliey of text displaycd on 
l colourcd background; ehis facility is cmploycd 

%IT 

1 !lffl l·~ 
1111; l i ,·, 
•• 

~ film 

g',· . 
< 

$- ' : 
< 
• ' 

hcrc ro a limiecd ~xtcnc eo simulacc_ ton~. Howcv~r, 1·•,c 
this rcsults only 111 a crudc approx1mat1on of a hnc , x 

imagc. albcit in colour - halfro,,c rc,nains " 
unauainablc. The scrictcse ecsc of thc gr:iphic 

' capabilily in our eaxonomy is thc C:l.l'tographic :qj 
cx:unplc. This prcscnts an :icucc pr(')hlcm for b-Oth :~j 

.....• , ..•.... · · · · ,. · ....... · .............. · ....... · .. · ... · ... · · · ...•.• · · ............... ,~~·,:;,-~7-{c··~;•··•7.:.y-:··r·.: ·.•-•; ••• '." ··········-··-··:;.;: ..... '."~..,..'."·.;.,'":' > .. ,, .• :~m 
,¾~~/:-~~-- : .. ·,..t·,:::~~-'• ic<',,.=::~ .' ·><,o,",:'""·~''<·'·"· ,lij:~_i;;:;&}~ 
,~M-·.-.-~,._.,.. • ••.w.' ;,; •.. , • , , - «<K ><·.-~ 



Appendix 

. , 

ifit 
r1· 
Wf.f 

,1~· 
' . 

,:<" : 

' 

M 

"' "' "' 
{I ; 

mU ~ ;; 

tt.;··;:;:;;:,:'91'\;'/i'''''' filfut: . t::i'. ~iti:;w·;~ ,,;-; 

Erscheinungsbilder 
Ein Vergleich der graphischen Qualitäten 
von Prestel, Antiope und Telidon 

these systcms for cwo rcasons: firsdy, ehe 
comparativcly cr-udc mosaic suucturc of ehe 
graphics docs not permit a convincing rcndering of 
curvcs or diagon:ds; and sccondly, ncithcr syscem 
pcrmics graphks to bc combincd adcquately wich 
alphanumcrics for ehe purposc of annocacion. H~rc 
ehe accribut<:s particul:tr eo Antiopc do not pcrm1t 
:tny significanc bcncfit whcn comparcd wich 
Prcstd. 

Our ccst subjccts wcre preparcd 01\ ehe Prcsccl 
cquipmcnc currcncly available :n thac time. 
llowcvcr a reviscd Ptcsrcl standar<l (Pose '78) had 
ac that time bccn introduccd which posscsscs 
approximation of scvcral of thc fcaturcs availablc 
on Amiopc. In ordcr to makc ::i truc co,nparison 
becwccn 1hc tcchnical capabilitics of Antiopc and 
Ptestcl, two grnphic cxamplcs ( f-igu rc 4.1) werc 
prepared on cquipmcnt confonning to thc tcviscd 
Prcstel srandud (Post '78). These demonstraccd 
that with careful manipulation on thc pan of thc 
graphic dcsigncr Post '78 Prcstel can match 
TCICccl so closely thac ehe lay user would 
probably not apptcdatc ehe diffcrencc. . 

The comparative cx.imple:s on ehe Onad11n and 
Japancsc sysccms (Telidon and Capcain 
r<:Sj)Cctively) were ,1or available ac ehe time our 
scudy wcnc to press and existing material had eo bc 
rcproduc<:d. 1-fvwcver, two monchs laca in Junc, at 
thc confcrcncc in Luxembourg eonvcned by ehe 
Commission, ehe Can:idians demonsuaccd our ccst 
,nac<:riaJs on Tdidon. These 1re reproduced herc 
for thc first tin'lc. One may perccivc rcadily that 
chey match ehe idealis.ed subjcccs surprisingly 
closcly. Ftgurc S.3 is unflattcring co Tdidon. 
which has in fact ehe capacity eo rcproduce colour 
halfconc within ac least approx.imately one sixth 
ehe arca. of the setec,L Our rcaction on first sccing 
a prcview o( thcsc was a rnixrurc o( delight at ehe 
graphic qualicy and conccrn for thc futurc of both 
Europcan sysccms. 

Thc Japanesc sysccm Capcain has a rcquircment 
for a considcrably cxtcndcd rcpcrtoirc o( 

alphanumcric charactcrs, morc chan 3 S timcs that 
or <:ichcr E.uropean sysccrn. An incidcntal 
conscquencc of this is that ehe graphics po::cnti:t1 is 
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considetably c,,ha,,ced, with the abilicy ro rendcr a 
finc linc trace. 

Alchough Europc may appcat to be in an 
advanccd posicion, having at least onc opcracionaJ 
sysccm currently availablc, ochcr non·Europcao 
sysccrns pcrmic morc sophiscicaccd rcsulcs from the 
gr1phics scandpoi1u. This is bceausc hoch thc 
principal Europctul sysccms are dcrivcd from tC•Xt 
transmission tcchonology; Tdidon on tht: other 
hand is dcrivcd from compu ccr graphics tcchnology; 
and facsimilc copying ccchnology plays an 
impona.nc part in thc conccption of Captain. 

Thc study's principaJ rccomrncndation co thc 
Commissiori was largdy influcnccd by thc graphics 
aspect. Thc suggestion was„ ma~c that i( Europe is to 
recain ics lcad in this ncw medium of 
communicaeion, it is imperative chat ehe prescnc 
diffetencc in sra.ndatds beeween Prestel and 
Antiope should bc rcconciled, in order thae 
attcntion may be focused on a lo,,ger cerm second 
generation System wich :t erue graphics capabiliry. 
Ocher rccommendaeions of parcicul:tr rclevance tO 
gr:iphics includcd thc suggcscion that 40 ch:i.ractcrs 
per line is too limitcd and a simple doubl.ing would 
bring vidcorex into linc wich word proccssing. The 
prescnt characecr gencrators do not pcnnit easy 
lcgibility; a tadical improvcmcnc could bc obtaincd 
by a limiced sysccm of variable charaetcr widths. 
The point was also 1nade chat cxisting cha.ractcr 
gcneratOl'S scem eo have becn designcd without 
duc tcgatd for the charactcristics of cmitted light 
and ehe particular nature of colour cclcvision 
scrccns. 

Since ehe publicacion of this and othcr studies 
undcnaken for the European Commis.sion, 1hc 
pace of developmcnt has not abaced. Obvious 
difficulties in the prcparacion of gr:tphics within 
thc constraints o( ehe cxisting Prcsrcl systcm, for 
cxamplc. havc been considcrably iinproved by thc 
adaptation of input dcviccs cmpJoying video 
camcra.s capablc:: of convcrting imagcs eo ehe 
Prcsccl standard. or grcatcr potential significancc 
are ehe initiatives or thc ßritish Pose Office 
cxhibiccd ac Viewdata '80, an intcn1ational ~cnuc ji 
du ring March of this yc:i.r. Herc thc Post OH,cc ~ 
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Erscheinungsbilder 
Ein Vergleich der graphischen Qualitäten 
von Prestel, Antiope und Telidon 

these systcms for cwo rcasons: firsdy, ehe 
comparativcly cr-udc mosaic suucturc of ehe 
graphics docs not permit a convincing rcndering of 
curvcs or diagon:ds; and sccondly, ncithcr syscem 
pcrmics graphks to bc combincd adcquately wich 
alphanumcrics for ehe purposc of annocacion. H~rc 
ehe accribut<:s particul:tr eo Antiopc do not pcrm1t 
:tny significanc bcncfit whcn comparcd wich 
Prcstd. 

Our ccst subjccts wcre preparcd 01\ ehe Prcsccl 
cquipmcnc currcncly available :n thac time. 
llowcvcr a reviscd Ptcsrcl standar<l (Pose '78) had 
ac that time bccn introduccd which posscsscs 
approximation of scvcral of thc fcaturcs availablc 
on Amiopc. In ordcr to makc ::i truc co,nparison 
becwccn 1hc tcchnical capabilitics of Antiopc and 
Ptestcl, two grnphic cxamplcs ( f-igu rc 4.1) werc 
prepared on cquipmcnt confonning to thc tcviscd 
Prcstel srandud (Post '78). These demonstraccd 
that with careful manipulation on thc pan of thc 
graphic dcsigncr Post '78 Prcstel can match 
TCICccl so closely thac ehe lay user would 
probably not apptcdatc ehe diffcrencc. . 

The comparative cx.imple:s on ehe Onad11n and 
Japancsc sysccms (Telidon and Capcain 
r<:Sj)Cctively) were ,1or available ac ehe time our 
scudy wcnc to press and existing material had eo bc 
rcproduc<:d. 1-fvwcver, two monchs laca in Junc, at 
thc confcrcncc in Luxembourg eonvcned by ehe 
Commission, ehe Can:idians demonsuaccd our ccst 
,nac<:riaJs on Tdidon. These 1re reproduced herc 
for thc first tin'lc. One may perccivc rcadily that 
chey match ehe idealis.ed subjcccs surprisingly 
closcly. Ftgurc S.3 is unflattcring co Tdidon. 
which has in fact ehe capacity eo rcproduce colour 
halfconc within ac least approx.imately one sixth 
ehe arca. of the setec,L Our rcaction on first sccing 
a prcview o( thcsc was a rnixrurc o( delight at ehe 
graphic qualicy and conccrn for thc futurc of both 
Europcan sysccms. 

Thc Japanesc sysccm Capcain has a rcquircment 
for a considcrably cxtcndcd rcpcrtoirc o( 

alphanumcric charactcrs, morc chan 3 S timcs that 
or <:ichcr E.uropean sysccrn. An incidcntal 
conscquencc of this is that ehe graphics po::cnti:t1 is 
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considetably c,,ha,,ced, with the abilicy ro rendcr a 
finc linc trace. 

Alchough Europc may appcat to be in an 
advanccd posicion, having at least onc opcracionaJ 
sysccm currently availablc, ochcr non·Europcao 
sysccrns pcrmic morc sophiscicaccd rcsulcs from the 
gr1phics scandpoi1u. This is bceausc hoch thc 
principal Europctul sysccms are dcrivcd from tC•Xt 
transmission tcchonology; Tdidon on tht: other 
hand is dcrivcd from compu ccr graphics tcchnology; 
and facsimilc copying ccchnology plays an 
impona.nc part in thc conccption of Captain. 

Thc study's principaJ rccomrncndation co thc 
Commissiori was largdy influcnccd by thc graphics 
aspect. Thc suggestion was„ ma~c that i( Europe is to 
recain ics lcad in this ncw medium of 
communicaeion, it is imperative chat ehe prescnc 
diffetencc in sra.ndatds beeween Prestel and 
Antiope should bc rcconciled, in order thae 
attcntion may be focused on a lo,,ger cerm second 
generation System wich :t erue graphics capabiliry. 
Ocher rccommendaeions of parcicul:tr rclevance tO 
gr:iphics includcd thc suggcscion that 40 ch:i.ractcrs 
per line is too limitcd and a simple doubl.ing would 
bring vidcorex into linc wich word proccssing. The 
prescnt characecr gencrators do not pcnnit easy 
lcgibility; a tadical improvcmcnc could bc obtaincd 
by a limiced sysccm of variable charaetcr widths. 
The point was also 1nade chat cxisting cha.ractcr 
gcneratOl'S scem eo have becn designcd without 
duc tcgatd for the charactcristics of cmitted light 
and ehe particular nature of colour cclcvision 
scrccns. 

Since ehe publicacion of this and othcr studies 
undcnaken for the European Commis.sion, 1hc 
pace of developmcnt has not abaced. Obvious 
difficulties in the prcparacion of gr:tphics within 
thc constraints o( ehe cxisting Prcsrcl systcm, for 
cxamplc. havc been considcrably iinproved by thc 
adaptation of input dcviccs cmpJoying video 
camcra.s capablc:: of convcrting imagcs eo ehe 
Prcsccl standard. or grcatcr potential significancc 
are ehe initiatives or thc ßritish Pose Office 
cxhibiccd ac Viewdata '80, an intcn1ational ~cnuc ji 
du ring March of this yc:i.r. Herc thc Post OH,cc ~ 
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demonstrated Picturc Prcstcl, a facility eo display 
scandard colcur lulhonc still photogtaphs. Thc 
rcsulcs doscly approximacc eo the quafüy of 
Tclidon; and arc said eo bc rnore economically 
cngincercd. 

A sccond initiative, known as Dynamically 
Rcdcfinablc Charactcr Seu (ORCS). pcnnits :11) 

cxccndcd rangc of alph:abctic characccrs to bc 
gcncraccd. This facilicy is essential if sufficicnt 
acccntcd characccrs and non·roman alphabcts arc 
tobe rcadily availabk. lt may also bc cmploycd to 
producc linc drawings of a quality that is a distincc 
improvcmcnt upon rhc prcscnc limitcd pictutc 
mosa.ic. This facility will undoubtcdly bc warmly 
welcomcd by prcscm Prcstcl uscrs, and is likcly 10 

bc thc cnvy or rorcign compcLitors. h would bc of 
considcrablc imcrcst eo tcst thcsc ncw pottntia.l 
attributcs by cmplo}'ing thcm to form3t thc 
gt-:i.phic sobjccts shown hcrc. 
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0111111(1 1918-19 tho n111ho1 took pnrt ;,, n 
m,,,01 .... tudy /01 tflO Com,mssi0t1 nf fho 

C•itOJic,111 Comm11m11os ( 1 J wliicl> 

s1.f!}9csterl ,1mongsr Olher things t/r{II tho 

Mme111,,nce 01 vtdco1ex materiats we1e dufJ 

parrty to u,e J,m,tattons ot lhe technology, 

dnd parrfy 10 ttro :m11/Jdes to it on the part ol 

lhose res()OIIS1b!e for p1oduci119 them. 

$ubscot11t cvents can be said to have 

substant1ated this. The fimt'tat{Olls ot tho 

oresenr techno109y have becn dcscribed 

ctse...,11e1e (2J. We sha/1 CCMCCt'llläU.t hcre 

uoon ttte second asoocr, 

Ono 01 tho nontttout eons1,nln1s 01 
vidootox, is tho wny hy whiCh pnuos 
,01n10 ono 10 nnothor (01 ·routlno 
struCturo' RS it is cafled). Thls con 
p,esent lho desloner wilh an OOP0-'tunily 
10 improve upon lhO lnadeQuaclcs ot piin1 
which we have como 10 aecept. 

Fot examplc, whcn converling raitway 
timet.iblcs lrom print to viewdata one can 
avoid 1he numerous abblevialtons (both 
alphanumeric and pi<::tographtC} 

Ul• 

employed in l>'lnted l!metables to 
condense the inlormalion. These aro 
cunently Cn"IPIOyed to 9ivo delails of the 
lntermecfia1e stopoing j)Oin1s and 
availabilily or dilleront types o! catering 
faciltly. With viewdala il 1$ POSSible 10 

s1ruc1uie the info1m;i.Hon Jn such a way 
thet onty thet which the user reQuircs is 
<Sisoraycd. lnste3d 01 ove,1oading thO 

scrcen wilh thc limos ol all trains running 
every day ol the week one can oller 
informalion of only those trains which are 
reQuired f01 a particular journey (figure 1 ). 

This can be achieved by displaying a 
united band ol lrain times of speclfie 
interest to the user who wishes 10 arrive 
0< depart at particular times (figures 2·3), 
In lhis way one can give more 
comprehe0$ive dCl:lills 01 lh0$C items 
where abbrevialions are empJoyed 1n 

D•ltlah Aell 
Kl"C• 1.\1~" o Ls-,eo•> 
D•po,turo Tl"•• 0.1 • •• WED(OQVO 

P'inl. Obviously viewdala can also give 
dclail$ of topics which arc more dillicull 
to ac.hieve in print such as detays in 
service. and thO avail.ability ol special 
ollers on p311icu1ar trains. lndccd whon 
COt1$iderin9 whcthCr 10 l)lOscnl material 
on videotex. edilors woulcf be foolish nol 
to give some thovghl to whic.h aspects 
cBn be dP.:.'111 wilh whlch can no1 be 
;,~n..,h)Ci ado(luately in r,,rint. This may 
sound obvlOu$, bvl one CM <:i!e 
numerous exomprcs whcrc oppertuni1ies 
lor imp,oving lhe inlormalion SCf'\lice havo 
not been acted upofl, \"lhcn one 
considcrs that il ls 1\01 (yet) PC>SS-ibto to 
pockel thc lu11 data in videotex form one 
could say lhal editors are shott sighted 
not 10 consicfer how b·CSI 10 oller serviccs 
which are not ac.hicvablo ,cadity in print. 

The French PTT (Pos! Oflice) have 
31tempted 10 achicvo this with the dasign 
of lhe electronic telephone Cfirecloiy 
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whiCh 1$ curren!ly undergoing 1es1s in 
nor1hern Franco. The 01esent orin!cd 
<1rreet04'1cs occuoy 1.n some C3$C$ th,ee 
volumes.. only one cf which ls u0d31ed 
each yca,. Clearly a viewdala System 
inevilably must be more e11ec1ive as one 
can uodale enlries 'ins1an11y· - in whieh 
case the system should b-c currenl 
pe,manently, The PTT h3Vfl been 
conce,ned lhat lhis should not bo 
aehieved al the loss ot O!hCt altributes 
wtuch wo,11. wen because ol thc 
subsc11be1·s fam,hatily wilh lhe medium 
of orinl. 

When the subscr1be, ,ec;uests a number 
of 1ne erec1,onoc d1rectory ne is oue,ed a 
number ol routes IO the 1eou1rQd 
,nlo,mat,cn. He may s,mply requesl the 
,eauired teieonone number of a known 
,ndiv,dual-oy s:mOty ~eying lhe surname 
and town. II !hat name h3S 3 numbcr ol 
d1lleren1 soe111n9s the system 
automat,cauy will Oller all lis1ed variant 
soell,n;s. Al!ern:,11vefy lhe syslem otfers 
direc1or, eriQu,ry .ino yellow pages 
strvices - Oy 0Ue11n9 the enc;uirer the 
C-ho1ce ot U'IICu09ating lhe ditCCIOf)' ol 
rec;uued o,oless,ons or SCf'\11COs (eg 
geraocs. oraotuc <1es1onc,s. ete.). So one 
can reouest a 11st of res1aur3n1s or any 
Olher set'Vice wllhin a predetermincd 
oeo9,a0h,c radius. 

Tt,e PTT were oarh<::ul3rly ccncern.ed at 
tl'le tay l1Se•· f; •J"':!:,·hl•atit~ wi:h view~al.a 
land comoutc,s in general) and made a 
con$i~erable invC$lmen1 in develooing an 
inteftOga1,.on dialogue whiGh is uso, 
friendly, In lhis connec1ion it is cf inletesl 
10 no1c 1ha1 the French language seems 
lo adaot less ,eadily than <1oos English 10 
the cons11a1nts ol videoiex. The prompls 
which lhe syslem ,es,>onds wilh seem. to 
ccnsume cons,detably more precious 
space on lhe scrocn lhan is the case in 
Enghsh. Perhaos thi$ ,$ due to the fact 
lhat a compact verslon ol Englfsh has 
been deverotied on the ftinges ol lhe 
comoul!ng doma,n by inco<PO<alino 
nume,ous Americ.anisms and 
abbrev131ions. There h3S becn somo 
oressu,c in France 10 avo,d this in 
conoau,al soeech. this punst app1oach 
now may be a causc or some fruslralioo . 

The PTT's sonsitivity (or their 
subcontractot"s Olfl<:c d'Anl'W)ncosJ lo 
lhe use(s verbal intcraction wilh the 
system was matehod by their concern 
with lhe systom·s legibility and 
re3dabllity. A. number of studies of 1he 
loglbllily of videotex character founts 
havo been eonducted by Mo,in and Samo 
of lhO CCETT (Centte Commun d'Eludes 
de Television 01 Telecom.munlcations) in 
Aonnc$ (ligure 3). These have not vct. to 
lhO writer's knowledge produced gtal)hic 
arts qualily videotex founts. When In 
1980 the avthor was consullcd on lhe 
1ypogral)h1c design of the subscriber lists. 
proPOsats wore invlted lo, presenlalion of 
thc information in as roadable a form 3S 
the present technology permllled. In the 
event !wo alternalivcs wcnt rorward. The 
first ,esemblcs a convcnlional ,>rinled 
dlrecto,y, wllh u much into,malion as 
POssible condensed in10 each 'page'. 
This pc,mitted each subsetiber's entry 10 

occupy a single line (llguro 4}. Th& 
seeond proposal capilollsed on tho 
capacity ol the system IO store 
inlormation off 1he sc.reen (liouro S}. In 
this cnse each subscriber is atrocated 
thrcc lines. ono ol which is blank and 
used ouroly 10 increa-se legibilily. Here 
only i subs<:ribcts can bo accommodated 
per page - but happJly II IS this vorsion 
which is currenlly being ficld ICSIOd. 'l'h8 
PTT aro to bo congtatulated for ooting for 
lhO dOsi9n wh.ich 1s likety to besl .suh lhe 
usvt \llQurc 4j. 

The A.nnualre ClectroniQuO IS a good 
example of lhe innovalive ootcnlial for 
intc,action belween the re3Cfcr and the 
text which lhe late ChriSIOPhOt €vans in 
'fhe Mighty Mic,c· (ligure 5} 

chatacterised as lhe ·dynamic· book. A 
Quotation may demonstralc this concei,1. 
Though his eslimalion ol lhc limoscale 
may prove 10 be a litlte optimislic the 
basic tenet is well rounded. rt lhO 
publishers al'\d editors cf videotex 
materials recognlscd lhls, lhen much of 
lho material cu11enlly available on 
videotex w-ould l>C lmp,ov<td radiealty, 

·rhe bOOk as wo know lt is an essenllauv 
P."liSsivo device. merely transre"lno 
inlo,malion lrom one mind, thal or tho 
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volumes.. only one cf which ls u0d31ed 
each yca,. Clearly a viewdala System 
inevilably must be more e11ec1ive as one 
can uodale enlries 'ins1an11y· - in whieh 
case the system should b-c currenl 
pe,manently, The PTT h3Vfl been 
conce,ned lhat lhis should not bo 
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eulhor, to enother mlnd. that ol thO 
roaoor. 8ul tho book. ol tho 1980:s will no 
lonoo, bo oossive. 10, it will bo o siftor end 
lnterpteter RS weil &S & ourvoyot Of 
inlormallon. 

Oietio.nai,os, to Qivo the most simple 
OJ1.amplo, will oller packages of ,elevant 
inlormalion on command. You will type 
inlo tho Chiproador a word oc phrase 
doscrlbin-g thO problom area and the 
computer will respond, 1)f'ob.lbly with one 
or lwo Queslions ptObing the nalure of 
your intere$1, end finally generating a 
bal.anced Summary wilh appropriale 
baclc.ground info,mation. Many 
encyclopaedia, and 'sludy courses· 
a11emp1 to provide such gul<1es a1 the 
moment bul they are slalie, se..-erely 
limiled hameworks whfch rely on the 
user's motivaHon and basic research 
Skins. lhe ·smart' encytopaedias of the 
late ·sos will do their own t&search, 
acting lileralfy as sludy p3t1ner$ 10 

anvone who needs 10 access any ot tho 
complex palterns of inlo,matlon 
conlalne-d wilhin !hem. 

This .... will be lhe first applicalion of 
intemgenco in what we would once have 
calledabOOk', 

The origlnalO<S Ol lhe majolily Ol lhe 
prcscn1 ma1crials Oll vidcoicx do not 
appoar to havc app,cciatcd thc 
signilic:inco or 1his dis!lnguishing 
ch:rn.'lcteris1ic ol the medium. One 
suspecls that most memb-ers ol the 
oraohics p,colc$$iOn aro likoly 10 be morc 
sensilive i.n this rcspect. As a graphic 
deslgne, one is vexed by lhe 1,ivia1 
perceptlon of the potential of graPhlcs 
typilied by the majority of videotex 
material. F01 example il ooe is seeking 
advice on graphic p1e.sentation on P1es1e1 
Md uses lho inde•es, there uncfo, 1ho 
headlno ·G,al)hlc$' (on pioe t3888 a11he 
Umc of writing) one llnds a sei of llleglbfe 
cartoons by a weil known cartoonist. ll ls 
tobe hoped that any competent graphlc 
designer if oresented wilh lhe 
oppor1unilies inherenl in videole•. 
lnstead or oUetino mere t,ivial 
embellishmenls 10 a publisher's material. 
will mak:e a signiticant contribulion to 

re,trucluting thal matotial so lhat ,1 

couospond:s b-oller wilh lhe user·s needs 

Let us hope lhat sOMe pe,cep1ive 
publisher, wiU cree,te such OPP<)ttututie,. 
II shoukS be noled in lhls connec1lon lhal 
in Canada. whiCh employs a systom 
which is 1ochno'°9ieally suoerior to lhe 
European equivalents, because one 
requiru somo graphiCs compe1ence 10 
use the syslem elfec1ively. a tar !arger 
number of oraphic aris personnel are 
omployed lhan in Britain. 

Pcrhaos. as a pr.olession, desi9ners 
should be encouraged by tht poten1ial tor 
lhis blend of ltaditional $kill$ MO new 
1echnologies. 

The 88C has ,ecently eommissioned the 

Departmenl ol Graphie Design a1 
Covenlry Lanche$1er 10 8$$ISI wi!h 11'\e 

visual presen1a1ion ot Ceelax. This work 
was tJndertaken by lhe au1hor and a o,ief 
account is included here 10 complement 
whal has been nie! ebOve re9atdlno 
vicwdata. 

The most signifiean1 aspect of lhe work. 
for the auth01, has been a greater 
apprecialion of lhe differences belween 
viewdata and teletext wh,ch are not 
appa1en1 un1II one is con1,on1eo w11h 1he 
realilies ol production. Oespi1e lhe 
idcnlieal visual characleristics, 1elete..;11s 
a considerably moro con-c1onsed and 
compact medium. In essence the need 10 
COmp,less information, which is generat 10 
viC9olex, is partlc.vlarl'; ac,.,te in 1he <:aso:? 
OI IOIOtCxl. tn(feed a cynie would M 
1empted 10 $UQ0CSI thal lhC scopt 1$ 

confincd to dovising a11,active 
1Huslrations which will ti1 w,thin three o, 
l0t1r lines ol teil. lt is rare in the ex11eme 
(01 one 10 be able to alford lhe 
comoarative luxur; ol a full page 
illustralion. tndeccJ il 1he des~ne, 1s 10 
incluefe any ro,m or 111us1,a1ion 11 ,s 
frequenlly necessar; to make 
modilica1ions 10 lhe 1e.d to e1irn1na1e any 
trace ot redundancy °' 1e0et1tion. 111s not 
int,equen1 th&I 1rie ,nci,.,su:,n 01 any toun 
of piclorial ,magery c3n nece$$1lale a 
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radical reorganisalion 10 lhc lext. 
Obviously this is not uniQuc 10 video!ex -
bvl w'hal i$ novel is lhO degree IO W'hich 
lhe Cfesioner is ,equired 10 thlnk 
edi101ially. This can be a stimulaling 
disdphno. 

Anothe, constraint which is acute in lhe 
case of British videotex is lhe degree 10 
whlch the 1echno109y impases upan 
illustralive m.aleriat. Whereas onc is 
aecus1omed in print to beino ablo 10 

introduce a pic1ooram as a visual clue - in 
alpha.mosatC vldeoielC. $yatems H may be 
necessary tobe Quile invenlivc if one is 10 
be abte 10 devise nn effeclive symbol. 
whieh would be a simple maue, in any 
olher medium. In facl because of the 
lnobilily 10 draw diagonals tind curves 
adeaua1ery it is freQuenlly necessary to 
refy uoon othe, att,ibutes of videoleJC 
sueh as llashing and derivalive 
aoolica1ions ol the ·nash· tacilily, which 
enable one to introduce a erude l01m ol 

animc1tion. 

Reg,enably il has not been POSSibto to 
lnUuence the appea,ance Ol lhe most 
freouenlly accessed pages., Howcver. lhe 
most signi11can1 contribution arising lrom 
lhe <lei>artmonrs wo,k is likely 10 bc tho 
,,commendatlon lhol the various 
sub•indexcs be grouped logethe, in a 
coheren1 pa.Uern. A feature of IM 
tyPOgraphy of 1he o<OPO$Od sub•in<lexes 
is the diagonal auangmcnl of some of lhe 
Jislinos (ligure 6). Thls c,me abou1 alter a 
co.,,~,a~!e num~or O! ilternalives wete 
proPOsed (Ono teature of any computer 
band graphk medium is lho tacility when 
deslgning wilh whieh one may mak:e a 
number of dillerent varlan1s in Order to 
aflive al an op!imum solulionJ. 

As a contribulory element of the 
departmenrs work a number of charaeter 
fonls have been designed for lilling 
PUtPOSCS. ll is 10 be noteef thal lhese will 
be aoprieef in a number of diUerent oaris 
01 Ceelax: and it is tobe hoped that il will 
be POSSibto in the nea, luture 10 weite 
Orograms wh1ch will oermlt lhese 10. be 
called up direclly lrom thc k.oyboard, 
ins1ead ol having IO bo 'cfrawn· leller by 
leller as at p,esen1 (figure 7). In 
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concluslon II may be wot1h notlno lhal the 
work was oxeculed on a micro-computet 
made available lor the PUroose. lt is itonic 
to ,eUect that thls eQuipmont. which costs 
lass than f 1,000 complele, enables a 
designer to wo<k trom home on a proJect 
whete the results occupy more 'alr 1lmc' 
than all ot lhe output of lhe B8C's 
Design Oepa1tmen1. 

Notes 

( 1) PA Mana.gcmenl Consullanls GmbH 
Vldeolcx m.ark:et and display study 
Commission of the Eu1opoan 
Communilles. Lu:itomb<>urg, 1979 $ee 
also: Vemlmb C, 1980 Videotex in 
Europe. 

(2) Mclaren 1980 
'A comparison of the graJ)hic qualilies ol 
Prestel. Anllope Md 'l'clidon', lnfo,mation 
Design Journal, 1/3, 154•158. 

{3) Morin C & Sallio P 1980 
Aesullals de mesurcs d'idenlificalion sur 

ocran de slimulus composes en Alphibet 
Anllope Labol'atories du Cent1e Na.llonal 
d'Eludos des Telecommunlcatlons. 
Rennes. France. 

(4) A tun accoont of the editorlal and 
visual l)fesenlation of lhe Annuaite 
Etectronique and othcr cleclronic 
di,eclorios conceived by Offices 
d'Annoneo may be found in: 
00A Tclomalique-Havas. 1962 
Conviviel 1: Mixware 1 

Edilion SatelJite, Pari,. Franco. 
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... mobile Kommunikation 
Wirtschaftliche Entwicklung, 
Veränderungen in Arbeit und Freizeit ... 

aus: Forbes, April 18, 1988 

Practically eve,yone ctgrees rhat tbe cellu­
lar telephone business will change the LU~)' 

zve work ctncl play. ßut it n1aJ1 be !ate .for 
investors to get in 01i th,;,; good rhing. 

Great 
expectations 

B 1 BoWVd R uda tl.$k;y 

ANALYH Dennis Leibow11:, ,)f 
Don~ldson, Lufkin & Jcnrcuc, 
is nobod>•'s lool, i'lild whcn hc 

c:1lls the cclluJ.at tclcphonc rranctusc 
bu.sincss "onc of 1hc vcry fow (hu~1· 
ncssc.sl with opcn•cndcd growth po• 
tcnti:1I." you c:m't dismiss his opu• 
mism out of hand. 

E.speciall)' so whcn somc smart pco­
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b\1s11u:ss of mak,ng h poss1blc for 
,\mcuc,1ns to 1;1lk by telc:phcmc, in 
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1ulip bulb proponions! 
Thctc is no qucs1ion th.at cdlul:it is 

10 impQnant brcakthrough in 1clc­
communk:nions. A loeal ccllulat 
funchiscc diviJes an .arc.i imo cclls 5 
milcs 10 10 miles in rdius. 1'hc Iran• 
chisce instaHs low•powc.r n;ansmit• 
ters and ,._-ccivcrs in c.:1.ch ccll; thcsc in 
turn ate conncctcd by inicrow:ivc 
u.ansmittcrs or l.ind lincs 10 mobile 
$whching Sl:ttions. 1\s 1 CM lc:a\'CS (IOC 
ccll, thc switching. stadon :uuonuti• 
cally m,nsfers thc c.111 lo the next cdl. 
and so on. Thc switching stauon also 
connccts th<: mobile 1ckphonc 10 th<: 
!oc.;11, Ions distance .and imcmational 
lclcphont phonc lincs. 

With tocby's ncwcr ponablc 
phoncs, you c:tn w:ilk down Fihh Ave· 
nuc in M:inh:1.uan whilc talking 10 
your spouk in ßuis<:, or your parmct 
in Tokyo, Prctty soon thc gc:1r will bc 
c:hcap cnough thst 1ccn:1gcrs c:1.n t:tk..: 
a phonc with (hcm on d11cs. No morc, 
"Ccc-, Mom, l would'vc c.111<:d bu1 1 
didn't h:ivc aquancr." In thc U.S. 1hc 
ca.r facsimilc machinc is just around 
ehe comcr. So ccllul:1r communic.1• 
tions is no g:,Jgcly g,in1mick: lt is 2 
Service 1ha1 fills a rc.11 nc~-d for a soci· 
cty on thc go. 
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Rut in 1hc rc.:JI world of busincss, 
thcrc's m;any :a slip lwixt cup and lip. 
Wich liu lc in thc way of c:amm&S ot 

c.uh flow, cdlul:tr fr.:inchiS4.:S today 
sdl on the basis o( 1wo cxpcc1:11ions: 
(J J thc numbcr of r,o1cnti:al customcrs 
in thc :ar-c:a cov1m-J by chcir ft.mchise, 
.2mJ fl) how much cJch of 1hosc cus­
torncrs is lik<:ly to spend. Thc füst 
c:xpc;cr:acion 1$ thc popul:1tion 1h:11 
Jives in thc cdlul:1r fr:rnchiscc's 
:m:a-the SO•c:illcJ pops Hgu!'c. ff .2 
Cr;inchisc :nc:1 has a popul:uion of, 5.;1y, 
2 million, and a comp:a,,y owns 60% 
of thc franchisc jp;11tnc1s .;1ccmm11ng 
for 1hc rcs1J, thcn 1hc co111p:,ny wuulJ 
h,1vc 1.2 inillion pops. 

What'$ a p()p wonh! lkllSou1h 1s 
p.1ying somc S80 to SSS a pc:,p (or 
Mobile Communic.21ions. McC;,w, 
which about I B monihs :1so w.is ~y­
in,: only 1bou1 $20 pct J)()p for ft:tn• 
c.his.cs, :1 fcw months ago paiJ S80 ;1 
pop lor ehe W:ashing1on Post Co:s 
Florida ccllular busincss, McCaw it• 
,elf ls h<;ing v.,tuc,J in the stock mar• 
kct .1t $75 to .$80 1,1 pup, 

Thc$C 1,ric1.s :ire assuming .a grcat 
dcal. ·n,cy .\ISSumc 1h.11 a signific:101 
pcrct:ntagc of thc pops will s1g.n up !ot 
1hi,: S4:rviccs anJ th:at, oncc signcd, 

1hcy will usc thc cxpcnsivt scrvicc on 
a big sc:alc. 

\\'hcn thc fedcrnl Comrnuoications 
Commission st:im:d lO divvy up thc 
ccllul.-.r indusuy in the early 1980s it 
.iw:irJcd two h.:mchiscs for cach m;tr• 
kc1, to m:lkc sure therc was compcti­
tioo. Thc "wirclinc" franchisc wem 
to ehe lor.:il lkll Of)4:rating comp:iny. 
n,c indcpcndcnt or "nonwirdinc" 
funchisc w,s ~t first chuscn bv 1hc 
FCC in some markc1s. Latcr mirkcts 
wcrc awardcd by lottcry. 

L-.:c's crunch a fcw numbcrs. \Vh;11 
"per pop" amoums h) is an :1.ssump· 
ti(in 1ha1 :1 givcn inJcpcnderu comp.1· 
ny will havc :ibou1 h:ilf thc cdlulJr 
nurkct, :inJ ehe-local phonc comp.any 
will luve thc othC'r lrnll. Lct's say cd, 
lula,•s pcn<:uation will bc 4% fivc 
)'C.11$ from now. Thcn 1hc indcpc:n• 
J('nt fr.anchi5e'e's pcnctr:ition will 
likcly bc 2%. 

Lct's go on wich ehe n1,1mbcrs. lf thc 
franchise covcrs I m1lhon p1.1ps :and 
uhimudy SiJ;nS 2% c>f thcm. H will 
h,wc 20,000 cus1omct·$. Pa)•ing SSO a 
pop is thc s:imc is paying $4,000 10• 

d.iy for 1omonow's projcctcd custom• 
et. By COntUSI, c2blc TV Systems can 
currcmly bc rurch:iscd for ;111C>lind 
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Appendix 

... mobile Kommunikation 
Wirtschaftliche Entwicklung, 
Veränderungen in Arbeit und Freizeit ... 

aus: Forbes, April 18, 1988 

Practically eve,yone ctgrees rhat tbe cellu­
lar telephone business will change the LU~)' 

zve work ctncl play. ßut it n1aJ1 be !ate .for 
investors to get in 01i th,;,; good rhing. 

Great 
expectations 

B 1 BoWVd R uda tl.$k;y 

ANALYH Dennis Leibow11:, ,)f 
Don~ldson, Lufkin & Jcnrcuc, 
is nobod>•'s lool, i'lild whcn hc 

c:1lls the cclluJ.at tclcphonc rranctusc 
bu.sincss "onc of 1hc vcry fow (hu~1· 
ncssc.sl with opcn•cndcd growth po• 
tcnti:1I." you c:m't dismiss his opu• 
mism out of hand. 

E.speciall)' so whcn somc smart pco­
plc m: puuing bi~ moncy into thc 

b\1s11u:ss of mak,ng h poss1blc for 
,\mcuc,1ns to 1;1lk by telc:phcmc, in 
thcir cars. L:ist month llcll$outh En• 
1crp11~cs PrcsiJcnt William Q. Mc• 
Coy offorcd S710 million in ßdlSouth 
stock for Mobile Communica1ions 
Corp. of Amcnca, :1 ccllular tclcphonc 
:tnd p:1gint, oomp:1ny b..,scd in J.1cksun, 
Miss. Mobile has frnnchiscs uwncd m 
p:irrncrship wi1h ßcllSou1h in Los ,\n• 
sdcs anJ Housron.Thc offcrmg pncc, 
which cxcludcs somc of Mobile Com• 
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munu.:arnms' p:1,;ting ,s$etS. wo1ks out 
10 7V, umcs tcvcnucs, JO t11ncs this 
yc.1r·s prn,cctcd c:1sh flow :md 100 
tnncs 1.·:1rnm,:.,;., 

for anothcr , ich 1111 k dc.il, considcr 
Amcrh:::m CcllulM Nctwurk. Com· 
c.,st Corr., 2 1,s,htfisu.-d c:1blc TVopcr· 
.1tor h.t1s.cJ m Phil:adclphi:1, is p~)'m,: 
S2.l0 m1llu:m-or 10 umcs rcvcnucs 
:tnd 20 timcs rroicctcll I Y88 opcrntin,i: 
cish flm,:-fo, ArnCcll. 

fmrr<.·ss1\'C rcrson,11 nct worihs arc 
abu,ldm,::.. Mobile Communicarions' 
fmmdc, lohn Palmcr, S2, :tnd his a!..~O• 
ci:11('$ will w:ilk away with S70 1ml, 

lion in lkl1St>u1h stock (plus somc 
rad1o•r:1~in~ asscts) on .1 minusculc 
mvc-s1mcnt m ccllular m:1Jc rl\'C 
yc:us ;lj;O. AmCcll foundcrs Srdncv 
Azcc: :mJ John Scup:t will rcali:~ 
.il>out SE-i m,llion on thc rot1ghly S7 
rnillwn thc}' put 11Ho thc comJ',11w 
fiv<.· )'CJrs 3~0. In S,:~ttle .. \kCaw Cei­
lul:ir's .19-yc:ir•olJ Cr.11,: McC.2"'' h:i$ 

cr1.•:1tcJ :t SI b111ion fouunc for h,s 
fomily ~nJ a sccond fomme fru thc 
T.1ylur :mJ lord:m fam1hcs. who cciri· 
uol 13oswn·s Affihatcd Puhlic,uuns 
r,-n.• h,,.,., /• iW. And 1herc :ire m(11c 
such taks. 

Su h1J: arc thc nutnbcrs gcmng, u's 
only f,m 10 .isk: Has ccllul:u g_mten 
;ah('ad of itsclli Are puccs re:ich1n>: 

Cellular plays 
In uch markcc, cellulat 1elephonc franehises bave been ing up indtpeodtnt hanchises in 01l1tr muk<'tS, which 
.aw.udcd to 1be loc.:1.I celtphonc company :1.nd an indc• prob:ibly makes Sense givt:n chcir linaocial might and 
pendent. Duc the cclcphone c:ompanits have bcgun buy• s1aying power in tht hcc ol a re-ccuion, 
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1ulip bulb proponions! 
Thctc is no qucs1ion th.at cdlul:it is 

10 impQnant brcakthrough in 1clc­
communk:nions. A loeal ccllulat 
funchiscc diviJes an .arc.i imo cclls 5 
milcs 10 10 miles in rdius. 1'hc Iran• 
chisce instaHs low•powc.r n;ansmit• 
ters and ,._-ccivcrs in c.:1.ch ccll; thcsc in 
turn ate conncctcd by inicrow:ivc 
u.ansmittcrs or l.ind lincs 10 mobile 
$whching Sl:ttions. 1\s 1 CM lc:a\'CS (IOC 
ccll, thc switching. stadon :uuonuti• 
cally m,nsfers thc c.111 lo the next cdl. 
and so on. Thc switching stauon also 
connccts th<: mobile 1ckphonc 10 th<: 
!oc.;11, Ions distance .and imcmational 
lclcphont phonc lincs. 

With tocby's ncwcr ponablc 
phoncs, you c:tn w:ilk down Fihh Ave· 
nuc in M:inh:1.uan whilc talking 10 
your spouk in ßuis<:, or your parmct 
in Tokyo, Prctty soon thc gc:1r will bc 
c:hcap cnough thst 1ccn:1gcrs c:1.n t:tk..: 
a phonc with (hcm on d11cs. No morc, 
"Ccc-, Mom, l would'vc c.111<:d bu1 1 
didn't h:ivc aquancr." In thc U.S. 1hc 
ca.r facsimilc machinc is just around 
ehe comcr. So ccllul:1r communic.1• 
tions is no g:,Jgcly g,in1mick: lt is 2 
Service 1ha1 fills a rc.11 nc~-d for a soci· 
cty on thc go. 
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Rut in 1hc rc.:JI world of busincss, 
thcrc's m;any :a slip lwixt cup and lip. 
Wich liu lc in thc way of c:amm&S ot 

c.uh flow, cdlul:tr fr.:inchiS4.:S today 
sdl on the basis o( 1wo cxpcc1:11ions: 
(J J thc numbcr of r,o1cnti:al customcrs 
in thc :ar-c:a cov1m-J by chcir ft.mchise, 
.2mJ fl) how much cJch of 1hosc cus­
torncrs is lik<:ly to spend. Thc füst 
c:xpc;cr:acion 1$ thc popul:1tion 1h:11 
Jives in thc cdlul:1r fr:rnchiscc's 
:m:a-the SO•c:illcJ pops Hgu!'c. ff .2 
Cr;inchisc :nc:1 has a popul:uion of, 5.;1y, 
2 million, and a comp:a,,y owns 60% 
of thc franchisc jp;11tnc1s .;1ccmm11ng 
for 1hc rcs1J, thcn 1hc co111p:,ny wuulJ 
h,1vc 1.2 inillion pops. 

What'$ a p()p wonh! lkllSou1h 1s 
p.1ying somc S80 to SSS a pc:,p (or 
Mobile Communic.21ions. McC;,w, 
which about I B monihs :1so w.is ~y­
in,: only 1bou1 $20 pct J)()p for ft:tn• 
c.his.cs, :1 fcw months ago paiJ S80 ;1 
pop lor ehe W:ashing1on Post Co:s 
Florida ccllular busincss, McCaw it• 
,elf ls h<;ing v.,tuc,J in the stock mar• 
kct .1t $75 to .$80 1,1 pup, 

Thc$C 1,ric1.s :ire assuming .a grcat 
dcal. ·n,cy .\ISSumc 1h.11 a signific:101 
pcrct:ntagc of thc pops will s1g.n up !ot 
1hi,: S4:rviccs anJ th:at, oncc signcd, 

1hcy will usc thc cxpcnsivt scrvicc on 
a big sc:alc. 

\\'hcn thc fedcrnl Comrnuoications 
Commission st:im:d lO divvy up thc 
ccllul.-.r indusuy in the early 1980s it 
.iw:irJcd two h.:mchiscs for cach m;tr• 
kc1, to m:lkc sure therc was compcti­
tioo. Thc "wirclinc" franchisc wem 
to ehe lor.:il lkll Of)4:rating comp:iny. 
n,c indcpcndcnt or "nonwirdinc" 
funchisc w,s ~t first chuscn bv 1hc 
FCC in some markc1s. Latcr mirkcts 
wcrc awardcd by lottcry. 

L-.:c's crunch a fcw numbcrs. \Vh;11 
"per pop" amoums h) is an :1.ssump· 
ti(in 1ha1 :1 givcn inJcpcnderu comp.1· 
ny will havc :ibou1 h:ilf thc cdlulJr 
nurkct, :inJ ehe-local phonc comp.any 
will luve thc othC'r lrnll. Lct's say cd, 
lula,•s pcn<:uation will bc 4% fivc 
)'C.11$ from now. Thcn 1hc indcpc:n• 
J('nt fr.anchi5e'e's pcnctr:ition will 
likcly bc 2%. 

Lct's go on wich ehe n1,1mbcrs. lf thc 
franchise covcrs I m1lhon p1.1ps :and 
uhimudy SiJ;nS 2% c>f thcm. H will 
h,wc 20,000 cus1omct·$. Pa)•ing SSO a 
pop is thc s:imc is paying $4,000 10• 

d.iy for 1omonow's projcctcd custom• 
et. By COntUSI, c2blc TV Systems can 
currcmly bc rurch:iscd for ;111C>lind 

1 
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Appendix 

Sl,000 per cxisting subMribcr. lrnprcu;ivc numbcrs, but remcmbcr chllnCe to buy m chcap. 
1s $4,CX>O pc:r potcmbl subscriber this: All this is $trttply playing whh Thc,c's 1.1p$idc lcver.agc in addin1: 

tOO muchl Th.1t dcpcnds on how numbers. Nobody cc:r.lly k.nows what customcrs u) a fixcd•cost systcm. ßut 
much the subscnber, i( he m.:ncrial• pcrccnt:age o( a givcn pop will sign up lcvcr.agc \YOrks both ways. Tnc typi• 
izcs, spcnds. Oonaldson, Lu(km &. nor how much cach wtll usc 1hc scr• c.:11 uscr now spcnds ovcr SIOO 3 

Jc-nrcHc's Dennis Lcibowitt, likc vice. To crCJIC thc eash flow of $450 month for thc scrvicc. But :as mi,~i,ul 
most ccllul:ir an:1lys1s, bclicvu c.cllu· lö S550 pcrcustomcnh:u thc an:ilysu custumcrs arc addcd, thc a,·c,agc bill 
hir oper,nors· g,ross mJ-r&,im, will bc predic.t would u.-quirc th:u thc avcragc could drop. lt could drop, too, in a 
around 5004. F,vc yc:us frum now, hc cus1omcr run up iannu.11 bills of S900 rcccs.sion. U usa,ge dtoppcd 10 S7S a 
proi«ts, "1hc :wcragc cdlular sub• t() Sl,100. Whcn ;addcd 10 thc homc mornh (rum SIOO, profit m:ugins 
sc.ribcr will ~cncr~tc $46() per ycar in pho,,c blll, than a lut of moncy for wot,1d hll cvcn faster bcuusc of the 
cash ftow, .and bc wonh S6,000 cach," thc avcragc pcri;on. industry's rdacivcly high f1xcd costs. 
Ldbowiu. gocs on t() prcdict 1h1u in In thc real wotld, nc\<\' customcrs Ccllular is growing so rapidly, and 
1993, •·ccllubr coulJ wcll .1c,:hlcve 5~ arc costly to amact. Lut yc:ar Mc~w from such a sma11 b,,$C, 1h;1t cxtupo-, 
ptnctr,11ion !cvc:ls, wh,ch wuuld Ccllul;n, whh franchiscs CO\'C1ing 47 1.tions :arc haurdous, Up 10 now, ccl• 
tumsl:uc uuu 9 mi!Jion customcrs, or million pops, s1>cnt S6l mtllion on lular has bcc:n so cxpcnsiw:: th:n n h.1s 
nmc umcs 19H7'~ 1 nullton ccllul:u m:ukcting, bui adJc:d onl)' 100,000 ;aur:u:tcd primaril)' busmc.ss usct$ nnt 
cus1omcts." CU$tOmcrs. That's :J l0t 10 pay per cus• ovcrly cunccmcd :ibout pricc. Pucc 

Oprinim.s lih Lclbc.iwh:: ;ar,:u<.: th;it tonwr, any uf whum c:in c:tncd :u .iny compctition is in:ahdy 1n thc form of 
~u .will drc,1? ~nd chi: <:unv1;nu:ntc: ~omcn~; lndccd, _,hc. mdusuy•~ ehe: b.uic ch:tr~c. Uut 1hc. fact that 
wtll nsc, m:ikmg ccllul;&r phonc scr• • churn, as unccl:iuons au; known, pricc-wars hctwccn thc whclinc ""li ·~ , 
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; ; ; ; ; ; ; ; ; ; ; ; ; ; ; • ; ; ; ; ;~~~>$~·.,~:199,3" Mo~l:··a;i~m1k,: ~gro~t~ •tmi;t!r!Y.'.i,!':1!~ ~tlf ~itlß~: ::fb:$dC.:Of1~tO:i.~JJ,P~r)SttUJ<t~ir(1!r-OJ~;;;; ; ; ; f,,,,;; 
,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,,cP;-;.Cffli:9f1ty Jltt;J(Nultfs;<-;~lJlfül·,, ,,1~ffiib{t,cin,ii,,,~~zv;p(1\:l'\-i:fo,, ,, ,, .. litt. fu~ucih.an ~ß\'H9ßrnMt„,1hc;dffp,, ,, ,, ,, ,, , ,, ,, .., f ,, ,, ,, ,, 
,, ,, ,, ,, ,, ,, ,, ,, low 8MW'1, lc::ad :and m;1kt ct'IIUla-r Oldc.r lnVC$tnr, PlliY tc:mc:,,1bc:r pcx:kc:tc:d Bell o~,a11ng comp.1ny 

1 
1 

phono •u1n1brd cqulr11n~n1 0,1 UlfhQ.f~ 1h11„ be-5inniuJ; in thc: 111.t~ l 9'101. h.u, frtnch1uc-s. wouJtf •r:crn the l1kch· 
thc.-Hnt t.nodtls. of sm:tn (l)Uu thooght ~ablc TV vic1ar>. 

Fredric::k .Mornn u: rr~,~cnt o! w'i)uld bct()ll1C:-'1 hog<: mdu&uy, Much CC!-ns:1dermg 11II 1h1s m-01 0 1hian onc-
Crccnwich. Conn inv11c)' m.in11i,t~ C~J>itial wjs ~ised to buy rrnnchasc.... old h.and hu c,,n„itJ;rcd thc luturc:, 
Mor,n Auct M:m.ttc.mcnt. He hu ~tdng tilbh: and $l1:r1 \1p cu~i,mco ,nd dcc1dcd 10 hcdAt II w11h I lm.fo 
madc a lc:n of mon1:y fur h1s c.hcnu 1n Truc eo ticpccuuunJ, ublc :od:iy b caJh, Wcll•man:11tcd Un 8ro.1de:uun,g 
Amcric.in Cdhil,u lhe conuollcd 9%1 lndceJ • bi,t :111d rroflt;lblc busincss. whkh hu SlJ.l m1lllon In ~,h ,nJ 
anJ Othl'r ct:llub:r pl.t)'.!i Murau \,:l)'S.: 8ut :t- numbc, of cablc opcrators nc-Af· ~cry linlc-dcht, hu IS m,1hon Po'PS in 
"Wi1h S'f.l pcncuauon, c.:lsh flow t,c-r ly wcnt undcr tn thc 197,3-74 rcect• kcy m11kcts 1ikc Nt-w Yo,k, Lcs An• 
subscr_aber wJII he (w-.•1 ~!0 .:mJ eich ilun. lnveston whn missci! 1hc fust gt:.les, Phil,11ddph1i ;md tiousmn :inJ 
onc "Wlll bc WOith $?,000. ublc stock runup h11d • .scconJ wanis more. 8ut no111t <1urrcnt pricu. 

j,Jm l't1h1ft'r, ir,Jul,• ,.,,mmmm:11111)11,1 ,,f ,',n'1rrut „bc,rmNm 

.Be-lL'toutll.•,11 ._,,,.,.UJ_ ,_ !J~Od t(I "ef~e. 
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Ea.stern money, western bra.ss 

F ütccn yc.:1rs :1go buy franchises McC:iw es• 
Mc·Caw Communic:i.• tabhshcd a public m:1rkct 

1ions con.sisted of somc ra· for its sharcs. h sold a 13% 
dio $t.tt..ion a$SC:l$ and :i. tiny stake 10 thc public ht a 
cablc TV opcr11tion. To~y ncwly crc-atc-d comp:uw 
Mc:C:i.w, of Khkbnd, callcd McCaw Ccllub.r 
Wash., nc,ar SeHde, is the Communicalions fo, $309 
biggc.st ccllulu 1clcphonc miUion (S11.7S a sh.ucl last 
comp.an)' tn thc coun11y. lt August, :i.nd sold S600 mil• 
lus 1'27 fr:tnchisC:$ covcring lion of dcbt. At y~r-cnd 
:t total popula1ion of 47 mil· McC:aw's nct wotking c~pl· 
lion. lt also ha.s SI billion in 1al w:is down 10 $387 mil• 
dcbt. Markct capit:1li2.a• Ho11. Operating cash flow 
lion: S2.S billion. la.$t yc.ar nn .:u minus S64 

Thc company is thc prod- million, McCaw Cdlul:ir 
uct of Cr:ii,; McCaw, now Prc.sidcnt Waync Pcrry S:l)'S 

39, who, ahc.r bis fathc.r's loss~s will c-ominue :n least 
, pe,,t,h, i~ ) ~~~ ,w;i (oicr<f ~o, . , rJ,io~gh, 19~& ... , , • , • , , 
,, ru.n:uic-huimess whilc.sti!l,, ·,,,, Wh~wlll-McCawCc.Uu-,, 
"an ut1dtrw-t1u111e· uC" 5uut•", • "l'iifs" t,'Sh 116-N"töib' pd)i~" 
; (ol,t lli f9$ ( M),C,:,i g.;,a.; • • ; 11-r.i A,\ M!ll1,,,a Nbl14; ; 
,, i:d moocy >to <:,i;;p.imd•ln Q•" ,M<Csw cl/Jult0-:1Cm)):,/ltd}m1> ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,,tiont „ exccuti,.,·e , su~e:ni ,, 
' ·~•i, • ) ~ ' "~"I~ "( " "A'BoUiü'ltvfpo'rlh.i"BfH'" " " " " " " " " " " " " " ~ .--:.. " 'lf "..l' ""· •1,;,;.' ' ~ ,. •• ili " , , "'..fl,< !OJ>;J, ,, '>', , , , , , ,-,, , , , , , , f;,,,,,,,,,,,,, ••'''•• ,~•,,,.111\C•I >Y, 
,, ruhll.ta-t nt~ ,,pu lb er„ h-------~-~--------...,..i „manüu,or-,-so-,-~f,~ he. uy1,,, 
" o!-lht IJC410n 't1"10tle jnd•conuotled' ~i%J'b)''botton's: " Cbig MtC:a'W'doe,nti nakeaddidörtai .acqoidtiutrs." " " 
; :r,yJo.r ,4<1:Jor~wi,v.111~ Q,O 0,,11.11,,, 1„r!l,li„l!l~ ; : ~c;t:i,~),imu,,i ,0i:c,'0)l,,Jnc:t~,:ilJlllo;1,r.~~liui ; 

b:okc-t, brought thcm 1ogethcr. and thcy tntcrcd in10 hu yct 10 ahow t.h.at hc can opc:ratc-a hugc- system 
wh.u ti.itncd out lO b,e onc of ·1hc dccadc'i morc boutul-- dfldcntly. Mc.mwhlle, systcm conurucdon and m.n• 
hd ~rtncnhlps, keting C.OS.ts cont.inuc tu- be ancrou1. To hclp usc 1hr. 

Stattlnx whh ,n 1niti11I Sll mUllon hom Affi1i.nc-d dcbr-scrvi(:.e burdcn j;uound SJO aniffion .a m01lth~ 
iiti total inVC$Cmcm h.a& c;omc 10 $81 mlllhml McC.w McC.w 11.nd Alflli~lcd 1cccr11l.y a.giccd to put S-16S 
wu ab!t 10 e,rp•nd ,aph:lly. He bonowc:d llbe.r•lly hl mllllon .:if cath anJ thcir profitable rad1o•paging bud­
buy c~btc .sysii:ms just bcforc tbcir c.uh ßow• .i:ind neu into t.hc coinp.any in rctum lor sh.ara of McCaw 
pr1cc:s cose. Ccllular uock. 

8-y 1984, thc ncw ullulu tdcpbonc lr.anchiscs wc:rc \Yh.atcvcr Ui::i :thc:td, thc princ.ip.a.ls tj'ght now havc 
up for grabs.. Ihn tha, rcqubrd McCllw'!i full•timc at• fcw complaints. Cn1ig McC:1.w holds votlng conuol 
tcntJon and Ion morc moncy. tn thc 1prln.s of 1987 th11Jugh i. rru~t a.grc.cmc.m with hil family and Afüllat• 
McCaw $Clld it.s tablc TV busincs, to f111ck Kcm Cookc cd, Afta pcadint u;insac.liuns uc consumm..ited, thc 
!or S7S5 million. M,C:iw ,ccdvcd Sl6S mllllon or 50 MtC.iw family will own ,omc 64 mUlion shues w1th a 
.!tu Uttt and dcbt rcpaymcnu. Now CuJg Mc:C.1w il, markct valuc latcuncn1 pricc.s) or .S 1.4 bilHon. Alliliat• 
bettlng thc roll on c:cllular. cd f"ublic.adon.s owns 61 milUon sbncs worth Sl.3 

AfiiJJ.uod's man,gcment sw1.lfowcd h~d but .igrccd bHlion-mm·c than thc manuc&»«>,1 C:/Gbc>. That•s not 
10 bet aga,in on young McC:iw. To raisc more moncy t(J • b.ad rctum on $32 millton.-H.R. 

Lan orltrcd to buy Anie.ric.an Cdlular, 
but wouldn'c go neu Comc.:i$t~s suc• 
ccsi.ful .S2l0 mlltion oHcr. 

Within 1hc bs:t yur o, so, ehe 
Washing1011 Pott Co. h:aJ sold 111 irs 
ecll1.1l.1r np1.muions, Thc PC>st $Old lt1 
Flond:a cdlul.u busmcss to McCaw 
Ccllul:u In ,anuary .for $240 million, 
:almou twicc lts Cllit. Shnwd mcdu 
cntrcprcncur John Klugc.sold hi.s Met· 
romc~t• «llul11r and paging holdln,::J 
btc l.ut summer to Southwc:stcm 
Bell for SLJS billion. 

Ale thcsc. sman follu nymg ccllu• 
Lu is abciut to colbp5ef Not nccC$Ur• 
Uy, Thcy 11c sh'nply 11yin_i th.u cu,­
,e.,u pnccs m: high, and that lhtrc .irc 
Othcr, mo1e profi11blc thin);f 10 do 
with 1hcir moncy. 

fOIUU, APIUL. lt. 19At 

Ok•Y• You undcn,tJ.nd thc risb. 
You .spprcchuc thot SOmc knowlc-dgc• 
,hie plll)'CfS h:tve :ilrc:tdy Ich thc fa. 
bh: Yvu s1l:H thi11k tt:.lluLir ts thc 
w.wc of thc futu1(', :iml you wam • 
pic~c ,,r thq: :icthm. 

Un!onun:11cly, only .i !cw publh;ly 
1radcd imlcpcnJc:.nt tc:.Hul;u CCJmp•• 
nlt.'S ,cmoin (kt! tdbli!., p, f1J, Thc1r 
nurkct pric;i:s aJre~dy ,cflcct nlU$t 

ol tht! iood 1hln~nJ !cw of 1hc 
b:id 1hmg.-1.h:i1 i:ould bdtill 1ht 
induStrY, 

AJ W11II Succt wHI, Ot(':xcl Uutn· 
h,m and Mcmll Lynch movc:d 10 lill 
dcmand lut month whcn thcy 
hrought :1 .smllh Jt:tnup c.ompany, 
VaA~'\l~tJ Cc.llul.1t1 Syi1cm1 pu.bllc., 
Opcr11tlRK maJnlv wh~1 ic calb ;1 

".Pcnn.sylv;ania 5upcrsystc-m," Van­
guard h.u a markc, v:1tuc: of S110 mil• 
!Ion, or<i umcs its cuncnt cqulty. 111c 
i11oc:k is :1 t.ink tpccuhtlon al 1hcsc 
pricc.s bu1 so1d wc.11 bc(:iusc ehe de, 
m11nd for iuch stocks cunc:n1ly ex• 
cetd; thc fupply. ßu, th1.s shu:nicm lS 
1.1nllkdy to ebnt:inuc. Sumc rdcphont 
Ope.1:1ting c:ompu111:s c:an bc c."Cpt"ctcd 
m spin off p.ut of thdr c:cllubr Oj'let2• 
ti0:1u, In orJcr to t:akc ~dV.1nugc of 
tod11y't high cdlul.at stoclc p1icc.s, 
Cootcl and USWcu, m paiticula,, 
may Wcll gO this mute. 

Ccllulat probably will bc • bag bwa• 
neu In 1h~ yu„ 11hc:111J. b111 il will not 
uaivi:I ftom bete eo 1hc1c ,lo,ng in 
1sccndll'\A . .inlv)u llnc, ßc:ttc1 u.J.: 
than JOrry ■ 
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Sl,000 per cxisting subMribcr. lrnprcu;ivc numbcrs, but remcmbcr chllnCe to buy m chcap. 
1s $4,CX>O pc:r potcmbl subscriber this: All this is $trttply playing whh Thc,c's 1.1p$idc lcver.agc in addin1: 

tOO muchl Th.1t dcpcnds on how numbers. Nobody cc:r.lly k.nows what customcrs u) a fixcd•cost systcm. ßut 
much the subscnber, i( he m.:ncrial• pcrccnt:age o( a givcn pop will sign up lcvcr.agc \YOrks both ways. Tnc typi• 
izcs, spcnds. Oonaldson, Lu(km &. nor how much cach wtll usc 1hc scr• c.:11 uscr now spcnds ovcr SIOO 3 

Jc-nrcHc's Dennis Lcibowitt, likc vice. To crCJIC thc eash flow of $450 month for thc scrvicc. But :as mi,~i,ul 
most ccllul:ir an:1lys1s, bclicvu c.cllu· lö S550 pcrcustomcnh:u thc an:ilysu custumcrs arc addcd, thc a,·c,agc bill 
hir oper,nors· g,ross mJ-r&,im, will bc predic.t would u.-quirc th:u thc avcragc could drop. lt could drop, too, in a 
around 5004. F,vc yc:us frum now, hc cus1omcr run up iannu.11 bills of S900 rcccs.sion. U usa,ge dtoppcd 10 S7S a 
proi«ts, "1hc :wcragc cdlular sub• t() Sl,100. Whcn ;addcd 10 thc homc mornh (rum SIOO, profit m:ugins 
sc.ribcr will ~cncr~tc $46() per ycar in pho,,c blll, than a lut of moncy for wot,1d hll cvcn faster bcuusc of the 
cash ftow, .and bc wonh S6,000 cach," thc avcragc pcri;on. industry's rdacivcly high f1xcd costs. 
Ldbowiu. gocs on t() prcdict 1h1u in In thc real wotld, nc\<\' customcrs Ccllular is growing so rapidly, and 
1993, •·ccllubr coulJ wcll .1c,:hlcve 5~ arc costly to amact. Lut yc:ar Mc~w from such a sma11 b,,$C, 1h;1t cxtupo-, 
ptnctr,11ion !cvc:ls, wh,ch wuuld Ccllul;n, whh franchiscs CO\'C1ing 47 1.tions :arc haurdous, Up 10 now, ccl• 
tumsl:uc uuu 9 mi!Jion customcrs, or million pops, s1>cnt S6l mtllion on lular has bcc:n so cxpcnsiw:: th:n n h.1s 
nmc umcs 19H7'~ 1 nullton ccllul:u m:ukcting, bui adJc:d onl)' 100,000 ;aur:u:tcd primaril)' busmc.ss usct$ nnt 
cus1omcts." CU$tOmcrs. That's :J l0t 10 pay per cus• ovcrly cunccmcd :ibout pricc. Pucc 

Oprinim.s lih Lclbc.iwh:: ;ar,:u<.: th;it tonwr, any uf whum c:in c:tncd :u .iny compctition is in:ahdy 1n thc form of 
~u .will drc,1? ~nd chi: <:unv1;nu:ntc: ~omcn~; lndccd, _,hc. mdusuy•~ ehe: b.uic ch:tr~c. Uut 1hc. fact that 
wtll nsc, m:ikmg ccllul;&r phonc scr• • churn, as unccl:iuons au; known, pricc-wars hctwccn thc whclinc ""li ·~ , 

,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,,v;~ 11WtC..-1v~lJ-1it1!,tt Jtµp it..isu,tbr~ , sugnc-limc;s,rtacb-cJ."-hi•·» ,1%,,pet, ... nonwuelm(' irinchii;cre& hA\~ ntt;~t ~ : : : : : : : f " ; : : 
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; • ., ~ • ; ; ; ; ;~c~,: ~1~~IC: ~cllula~· p~~ ~~Js; :'!'~",1~ ~f._~~t'l',lJ 1ttc;rttt!1t' typ~.tj, ~ ;b,rC!l(C~ 9'!t:döe<J1Pt~9P ,~es, }',il~l; ; ; ; : ; ; : ~ ; ; ; ; 
,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ;w.: ,, ,, ,, ,, ..,c,if ~,,ttr11i;~ .a,Jcjl(,t~ 1r{ l\..lv-i$lti.<~ pr,, ... ~~ 9191~1f._ c.:,~ntclll.u:_po. t11Jc;.. i t;c-Jh.d~t, ,,h,1;~~ ,,tw~ ,,C.:Jl\.lb,_ rfu>nc ,r~1t.h-1.C"~ ,, ,, ,, ,, ,, ,, ,, ,, ~ ,, • ,, ,, 
,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, 'fl',y.' ,, ,, ,, ,, ,Jarg6· ~t:tbook ... ,Pri~c, .... ¾)-'n!(i,;U~ ... , •• not f'llU3t>' ,td,d„ J,li,., ffllll-C>' t\lh" •·nttt 'ft.'gutan:d >bp •thcr ree-•·com~ J:"""""" """ f ,,,, "" 
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> .~t "' " " " L" 1_ !I' > > " ' '>""" > 'J J ;:,.f..,..;.: 'II V " " ,,•~~.,. • 'IJ' ..,_,,y • ''i-'>-,,. ,,..;J ~ Je,(~,, " " " " > " " " >' >' >' " " ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, _;.;• ,, ,, ,, ,, ,,pct;:.t~t!)~1,1Jp._.t~n:1.t-,?<~.41"~'~y;, tl.4-,,,, l,[l„to~•._gµ,.,.-di-!uau~ry~..,,u.,b\ iHt)Y „ffon ,ccl ubr t1~rJt(ua ;\<,,'1< >St::ablt,,,,,,,,, ,, ,, .., ~,,,,,,,, 
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; • ; ; ; ; ;~~~>$~·.,~:199,3" Mo~l:··a;i~m1k,: ~gro~t~ •tmi;t!r!Y.'.i,!':1!~ ~tlf ~itlß~: ::fb:$dC.:Of1~tO:i.~JJ,P~r)SttUJ<t~ir(1!r-OJ~;;;; ; ; ; f,,,,;; 
,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,,cP;-;.Cffli:9f1ty Jltt;J(Nultfs;<-;~lJlfül·,, ,,1~ffiib{t,cin,ii,,,~~zv;p(1\:l'\-i:fo,, ,, ,, .. litt. fu~ucih.an ~ß\'H9ßrnMt„,1hc;dffp,, ,, ,, ,, ,, , ,, ,, .., f ,, ,, ,, ,, 
,, ,, ,, ,, ,, ,, ,, ,, low 8MW'1, lc::ad :and m;1kt ct'IIUla-r Oldc.r lnVC$tnr, PlliY tc:mc:,,1bc:r pcx:kc:tc:d Bell o~,a11ng comp.1ny 

1 
1 

phono •u1n1brd cqulr11n~n1 0,1 UlfhQ.f~ 1h11„ be-5inniuJ; in thc: 111.t~ l 9'101. h.u, frtnch1uc-s. wouJtf •r:crn the l1kch· 
thc.-Hnt t.nodtls. of sm:tn (l)Uu thooght ~ablc TV vic1ar>. 

Fredric::k .Mornn u: rr~,~cnt o! w'i)uld bct()ll1C:-'1 hog<: mdu&uy, Much CC!-ns:1dermg 11II 1h1s m-01 0 1hian onc-
Crccnwich. Conn inv11c)' m.in11i,t~ C~J>itial wjs ~ised to buy rrnnchasc.... old h.and hu c,,n„itJ;rcd thc luturc:, 
Mor,n Auct M:m.ttc.mcnt. He hu ~tdng tilbh: and $l1:r1 \1p cu~i,mco ,nd dcc1dcd 10 hcdAt II w11h I lm.fo 
madc a lc:n of mon1:y fur h1s c.hcnu 1n Truc eo ticpccuuunJ, ublc :od:iy b caJh, Wcll•man:11tcd Un 8ro.1de:uun,g 
Amcric.in Cdhil,u lhe conuollcd 9%1 lndceJ • bi,t :111d rroflt;lblc busincss. whkh hu SlJ.l m1lllon In ~,h ,nJ 
anJ Othl'r ct:llub:r pl.t)'.!i Murau \,:l)'S.: 8ut :t- numbc, of cablc opcrators nc-Af· ~cry linlc-dcht, hu IS m,1hon Po'PS in 
"Wi1h S'f.l pcncuauon, c.:lsh flow t,c-r ly wcnt undcr tn thc 197,3-74 rcect• kcy m11kcts 1ikc Nt-w Yo,k, Lcs An• 
subscr_aber wJII he (w-.•1 ~!0 .:mJ eich ilun. lnveston whn missci! 1hc fust gt:.les, Phil,11ddph1i ;md tiousmn :inJ 
onc "Wlll bc WOith $?,000. ublc stock runup h11d • .scconJ wanis more. 8ut no111t <1urrcnt pricu. 

j,Jm l't1h1ft'r, ir,Jul,• ,.,,mmmm:11111)11,1 ,,f ,',n'1rrut „bc,rmNm 

.Be-lL'toutll.•,11 ._,,,.,.UJ_ ,_ !J~Od t(I "ef~e. 
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Ea.stern money, western bra.ss 

F ütccn yc.:1rs :1go buy franchises McC:iw es• 
Mc·Caw Communic:i.• tabhshcd a public m:1rkct 

1ions con.sisted of somc ra· for its sharcs. h sold a 13% 
dio $t.tt..ion a$SC:l$ and :i. tiny stake 10 thc public ht a 
cablc TV opcr11tion. To~y ncwly crc-atc-d comp:uw 
Mc:C:i.w, of Khkbnd, callcd McCaw Ccllub.r 
Wash., nc,ar SeHde, is the Communicalions fo, $309 
biggc.st ccllulu 1clcphonc miUion (S11.7S a sh.ucl last 
comp.an)' tn thc coun11y. lt August, :i.nd sold S600 mil• 
lus 1'27 fr:tnchisC:$ covcring lion of dcbt. At y~r-cnd 
:t total popula1ion of 47 mil· McC:aw's nct wotking c~pl· 
lion. lt also ha.s SI billion in 1al w:is down 10 $387 mil• 
dcbt. Markct capit:1li2.a• Ho11. Operating cash flow 
lion: S2.S billion. la.$t yc.ar nn .:u minus S64 

Thc company is thc prod- million, McCaw Cdlul:ir 
uct of Cr:ii,; McCaw, now Prc.sidcnt Waync Pcrry S:l)'S 

39, who, ahc.r bis fathc.r's loss~s will c-ominue :n least 
, pe,,t,h, i~ ) ~~~ ,w;i (oicr<f ~o, . , rJ,io~gh, 19~& ... , , • , • , , 
,, ru.n:uic-huimess whilc.sti!l,, ·,,,, Wh~wlll-McCawCc.Uu-,, 
"an ut1dtrw-t1u111e· uC" 5uut•", • "l'iifs" t,'Sh 116-N"töib' pd)i~" 
; (ol,t lli f9$ ( M),C,:,i g.;,a.; • • ; 11-r.i A,\ M!ll1,,,a Nbl14; ; 
,, i:d moocy >to <:,i;;p.imd•ln Q•" ,M<Csw cl/Jult0-:1Cm)):,/ltd}m1> ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,,tiont „ exccuti,.,·e , su~e:ni ,, 
' ·~•i, • ) ~ ' "~"I~ "( " "A'BoUiü'ltvfpo'rlh.i"BfH'" " " " " " " " " " " " " " ~ .--:.. " 'lf "..l' ""· •1,;,;.' ' ~ ,. •• ili " , , "'..fl,< !OJ>;J, ,, '>', , , , , , ,-,, , , , , , , f;,,,,,,,,,,,,, ••'''•• ,~•,,,.111\C•I >Y, 
,, ruhll.ta-t nt~ ,,pu lb er„ h-------~-~--------...,..i „manüu,or-,-so-,-~f,~ he. uy1,,, 
" o!-lht IJC410n 't1"10tle jnd•conuotled' ~i%J'b)''botton's: " Cbig MtC:a'W'doe,nti nakeaddidörtai .acqoidtiutrs." " " 
; :r,yJo.r ,4<1:Jor~wi,v.111~ Q,O 0,,11.11,,, 1„r!l,li„l!l~ ; : ~c;t:i,~),imu,,i ,0i:c,'0)l,,Jnc:t~,:ilJlllo;1,r.~~liui ; 

b:okc-t, brought thcm 1ogethcr. and thcy tntcrcd in10 hu yct 10 ahow t.h.at hc can opc:ratc-a hugc- system 
wh.u ti.itncd out lO b,e onc of ·1hc dccadc'i morc boutul-- dfldcntly. Mc.mwhlle, systcm conurucdon and m.n• 
hd ~rtncnhlps, keting C.OS.ts cont.inuc tu- be ancrou1. To hclp usc 1hr. 

Stattlnx whh ,n 1niti11I Sll mUllon hom Affi1i.nc-d dcbr-scrvi(:.e burdcn j;uound SJO aniffion .a m01lth~ 
iiti total inVC$Cmcm h.a& c;omc 10 $81 mlllhml McC.w McC.w 11.nd Alflli~lcd 1cccr11l.y a.giccd to put S-16S 
wu ab!t 10 e,rp•nd ,aph:lly. He bonowc:d llbe.r•lly hl mllllon .:if cath anJ thcir profitable rad1o•paging bud­
buy c~btc .sysii:ms just bcforc tbcir c.uh ßow• .i:ind neu into t.hc coinp.any in rctum lor sh.ara of McCaw 
pr1cc:s cose. Ccllular uock. 

8-y 1984, thc ncw ullulu tdcpbonc lr.anchiscs wc:rc \Yh.atcvcr Ui::i :thc:td, thc princ.ip.a.ls tj'ght now havc 
up for grabs.. Ihn tha, rcqubrd McCllw'!i full•timc at• fcw complaints. Cn1ig McC:1.w holds votlng conuol 
tcntJon and Ion morc moncy. tn thc 1prln.s of 1987 th11Jugh i. rru~t a.grc.cmc.m with hil family and Afüllat• 
McCaw $Clld it.s tablc TV busincs, to f111ck Kcm Cookc cd, Afta pcadint u;insac.liuns uc consumm..ited, thc 
!or S7S5 million. M,C:iw ,ccdvcd Sl6S mllllon or 50 MtC.iw family will own ,omc 64 mUlion shues w1th a 
.!tu Uttt and dcbt rcpaymcnu. Now CuJg Mc:C.1w il, markct valuc latcuncn1 pricc.s) or .S 1.4 bilHon. Alliliat• 
bettlng thc roll on c:cllular. cd f"ublic.adon.s owns 61 milUon sbncs worth Sl.3 

AfiiJJ.uod's man,gcment sw1.lfowcd h~d but .igrccd bHlion-mm·c than thc manuc&»«>,1 C:/Gbc>. That•s not 
10 bet aga,in on young McC:iw. To raisc more moncy t(J • b.ad rctum on $32 millton.-H.R. 

Lan orltrcd to buy Anie.ric.an Cdlular, 
but wouldn'c go neu Comc.:i$t~s suc• 
ccsi.ful .S2l0 mlltion oHcr. 

Within 1hc bs:t yur o, so, ehe 
Washing1011 Pott Co. h:aJ sold 111 irs 
ecll1.1l.1r np1.muions, Thc PC>st $Old lt1 
Flond:a cdlul.u busmcss to McCaw 
Ccllul:u In ,anuary .for $240 million, 
:almou twicc lts Cllit. Shnwd mcdu 
cntrcprcncur John Klugc.sold hi.s Met· 
romc~t• «llul11r and paging holdln,::J 
btc l.ut summer to Southwc:stcm 
Bell for SLJS billion. 

Ale thcsc. sman follu nymg ccllu• 
Lu is abciut to colbp5ef Not nccC$Ur• 
Uy, Thcy 11c sh'nply 11yin_i th.u cu,­
,e.,u pnccs m: high, and that lhtrc .irc 
Othcr, mo1e profi11blc thin);f 10 do 
with 1hcir moncy. 

fOIUU, APIUL. lt. 19At 

Ok•Y• You undcn,tJ.nd thc risb. 
You .spprcchuc thot SOmc knowlc-dgc• 
,hie plll)'CfS h:tve :ilrc:tdy Ich thc fa. 
bh: Yvu s1l:H thi11k tt:.lluLir ts thc 
w.wc of thc futu1(', :iml you wam • 
pic~c ,,r thq: :icthm. 

Un!onun:11cly, only .i !cw publh;ly 
1radcd imlcpcnJc:.nt tc:.Hul;u CCJmp•• 
nlt.'S ,cmoin (kt! tdbli!., p, f1J, Thc1r 
nurkct pric;i:s aJre~dy ,cflcct nlU$t 

ol tht! iood 1hln~nJ !cw of 1hc 
b:id 1hmg.-1.h:i1 i:ould bdtill 1ht 
induStrY, 

AJ W11II Succt wHI, Ot(':xcl Uutn· 
h,m and Mcmll Lynch movc:d 10 lill 
dcmand lut month whcn thcy 
hrought :1 .smllh Jt:tnup c.ompany, 
VaA~'\l~tJ Cc.llul.1t1 Syi1cm1 pu.bllc., 
Opcr11tlRK maJnlv wh~1 ic calb ;1 

".Pcnn.sylv;ania 5upcrsystc-m," Van­
guard h.u a markc, v:1tuc: of S110 mil• 
!Ion, or<i umcs its cuncnt cqulty. 111c 
i11oc:k is :1 t.ink tpccuhtlon al 1hcsc 
pricc.s bu1 so1d wc.11 bc(:iusc ehe de, 
m11nd for iuch stocks cunc:n1ly ex• 
cetd; thc fupply. ßu, th1.s shu:nicm lS 
1.1nllkdy to ebnt:inuc. Sumc rdcphont 
Ope.1:1ting c:ompu111:s c:an bc c."Cpt"ctcd 
m spin off p.ut of thdr c:cllubr Oj'let2• 
ti0:1u, In orJcr to t:akc ~dV.1nugc of 
tod11y't high cdlul.at stoclc p1icc.s, 
Cootcl and USWcu, m paiticula,, 
may Wcll gO this mute. 

Ccllulat probably will bc • bag bwa• 
neu In 1h~ yu„ 11hc:111J. b111 il will not 
uaivi:I ftom bete eo 1hc1c ,lo,ng in 
1sccndll'\A . .inlv)u llnc, ßc:ttc1 u.J.: 
than JOrry ■ 
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NewDe-veiopments 
Issue.<, producls 

arid advan,:es 

----··. 
that help creatc 

new opportuni'.ties 

for h igh-tech 

businesses 

■ Otci1Joa.1111kus ftff 
1.1pbut .aboul U.S. lt<hn.o!oo 
■ Sofhurt com111niu lt.ld 
\ht co1119,1hr indu~lrr 
■ Molk t!t(ltiol 

Answering Machines 
Abandon Cassettes 

A S$\\''KH1r-:c; mnehinl•~; 
•with !'>olid J.IM~ mc:mu• 

.,, .................... , ..... , .. ,, .. .,. 
mancc than 0,~1 of tr~ditic,11, 
nl macl1inci1 1h1tl \lt+: :nuiio 
ca~si:tt.c t:tfl('s::, 

(:;\:o.:-.1!Ltt",: tonl t·:1~).t'(H'! 
.1 .. ;.,,. ... ,,;_.,,. .......... ·'"' : ... ,,.,1 
~'"•••••• .. ,.,,.,,,,,,,"'•"~"\'II 
tn h:.;rid)f;' :iU tht· :.:l1uHlin~ 
ht1.f"l: :md for1l1 :rn :u,:,:wcrini! 
mhdtinL' mu-.1 1h1 L'\'i.-t,\' tim,: 
it l:ikL•;: ;1 c·:111 :,J1~w uuu•hinc-!< 

C:"'k·,A·l'hom: ,·,·11hwt• 1,1pc::,; 
with l)•ilitl-:-;1:Hf" 111,•mM\' .. 
:::::!:::-.;.. ~~,: :;, , :,.·n•r :.; ;;,..,'\ 
rm1rc• Ot'-xil,Ji.·. :11111 morf' n:>i• 
,tl;k• th:rn t<•d:ty'.s ,lc•,;i<'<'J;I.. 

Shnrp'i FP-~Hi2. :1frt::1ilv 
in 4!-ltn't::t for $~'1!1. hold~ !-iO 
S.\'C:-Oml!I.' wnrth vf mrnminJ.!: 
mc~i;.snge~. \'111111,1ih fo„ ri\'•' 
\I! ....... ' ... . . . • . 

lll,s..,-1;1111d IJ\r•!--i-:11,!l'~. Trnl_\' 
t~-:Ui,,;·,:.-.... ;,\,m1ai :-;1:,•-: ;~11d 

ma,•itr•tiul{ m:111;1~t•f fnr 
~h:u•p·~ h-l1•11l""•L' 1u·u:lnc·H., 
1-;·:l:,,s th:n ~u "t•t·11n•h 1:, l(111J.: 

1:111111gh for ,w,,;1. os.N·i, lH1!. 

atlmit$ \h:,t "J1kyrhofogit·:1I• 
ly, it'k .l prohh:111.'' ·nw F'J\. 
MCi2 t:u1, nl~v ~tmJ a pn:p,,,. 
grnmmrcl mex~agt"' t.{'I ~ 

11\:tnl,cr tW<I 11-.i!.ifJ: n t>P.j;t'r 
ll1:tt it h:u: rf<-'t'ivt•rl 1m nntiti• 
1,atcrl r.nll. ,. . . ... 
llll'I'-:·--<.',,~ . .-~·j;;;~.,.;j· ll~;";;·l:;I. l 
r,ruto1.v11,· t;111t·l••x~ marhh,t· 1 
1 W\I \Tar:• :,r:<• :uul will hq:,:i11 
..-!im;• if:.. M .. ,h+, l;-.!11(1 mul 

'i:!!..<1 kt:,, (111s n :11·. 11,,111 m:1 1 
,·i,,w .. : h:1111111· :n. 11,any :1!,, 

, •:\'t•n inN,111i11;: mc•s.-.::1J{t-1S, j 
...... -.... ,. 

1 • WIOt!Tl'"NOtOOYt\l,111u, 1 A.PJUUtta 

' hMv fu11).! c·:\(h m(•~;tJJ:c wil1 
IN. 'l'h<' dr,vi,·t-:-i will f"t11:.\ 
;thnul $.:)01) h1 :f,I ;;o, l!l"<"Mdin){ 

li) P>,l,I Nt•\\'man. \'it1: 1Jr':~i­
clcot ,,f rnarJ.i:t.inf{, 

~ ''-'\ ,u,;,1 '" lllt"II' lll~fl JII 11'1' 

:md lituitl'tl mc'!:;art<- tinw, 
111(•,;,l' 11md1iur•1,, will 1:c1\ rM'n 

l lutionil(' (hC" 111:1rkcl ,wrr• l 1111,!lll. l<m tel$ the l·r~1 M 
J iii,":iii<,r:, ,:,.,1 ,;-. . :-uii1J•i,,,iat,, 

, nnit.,_ wdl h,,·t·hm(• dw:qtt·r 
1 1)0111 11n•t•lrnnif"1tl i,;y)(tt:m:;. 

Tliti t•i,mpanirJi 1•1'1..• ◄ !it:1 1h:11 

~t•fül••oaalc: :111~wvr111l{ m:1 
~l.iu,~wii!!;.~1: .. ,., ;;, ....... , 

j;i•ti11 lht· 1\1:X1 f1 lt, HI )'-t•:1r.::. 

Evidence Points to 
Stealth Spy Plane 

L ◊CKHl::EO'S Aeron-"ut.i• 
l'ld Sn;tr,mi; Gruuo i:t r~• 

Jtl•ru:1: 1y o(:\'e1ovintt ~1 ~ 1 V•OII· 
li11n i:.:py 1.1lanc. The .o.irrra!l. 
d,.'i,i}.!'.ncd tn rep)kCt' thr. ng• 

• iul,{ flc•N, of nir,t- SR-71 Sl)Y 
1 pl.\!l<'S, \\'ill rf)' a!i. fnst, A.S 

:,iarh i>-3,Bl,(I miit-!:I pt'r 
l1c-,ur-:1l alti1udt'~ hi~har 
1)1;1.n 100,000 (e,e,l. 't'he 1ilnne 
wi!l 1;roh:1hly 11!5t' lt'th11nk1gy 
n1.-:,t,ict for "1$\.('tillh„ hc11nb-. .•. . . . ... 
' .... ~ .... ''""'-':• ~ \-IUH ...,,III n:u• 

: il('r i\ in\'i:tihl~ 1(1 rttdi!.r. 
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THE FUTURE OF PAGING 

T he firsl pagc wu supposcdly rereiveJ by o dor.tor 
on ~ golf eourse in 1950. _ 

WhcLher tJli!I inrlust.ry legend ill t.rue or nol, Joc, 
tors rtmain prime .ijub,crihcn;. to J>a,:dn.g-~(lrvir.ee. Othcr 
mfljor u~c~ inchtd~ s:alcspeople, re31-(l~t1'te agent."-, C(lll• 
stru<:tion workens. rcpnir technici:ini;, courienJ, lJOlica offi, 
t·er~. nnd firet'ightcrs. Denti~t.,; with ofricc:~ in eho1>pini; 
malli; gi1-1e pngr,rl) to waiting pntient& ao thoy tim ,;hc,µ un• 
til cnllt'tl Ly th~ b~eJ). Wurricrl fRthers•tc,bo lea.1u, pägers 
i.o th~ir wivcs cno teU lhem it',; time I.O ru~h to the hospit-1I. 
PAtieut,s aw,dting lr3n,rilnots.i m:iy cnrry ptt~~r ... for 
monlhs. longi11S:: C-.,1· thc t<me tl1f4.t. mcan(I a donur orgnn ifJ 
av1tU~ble. J'Agera ha\'~ cven enwred the sumicr gide. <>( 

litt '•bu~ineu11 wurld," whert proi;titutes AnJ drug de.Rltlrl\ 
:,rc frcq_uentsuh~cribera. 

Sin~E-01a1. fiN.t )>Af:e on lha llnla1, tht pnging intlush-y 
h,u; frown to include niorc than 6.5 million unit., in ~ervke 
over ~y:d.C'ms owne1I by telephonc comJ)anies, priv1:it-0 car­
ricr~. nnd rt1diocominon-<!:1.ninr~, according to ~he com.ult• 
ing firm Arthur D. Litlle. R11.ncl on :11, nverage S.20 per 
mooth chnrge lO rummmers Cer oqnipment Jeai;ing P.ntl 
servicr.. radio pa~ing has becoma a $1.6G l,i11io11 induslr/, 

IJ.S. J)Mcini.,t rompRniea havn MtAbfö;hed offices in more 
thAn 1,::ion loraüon'$ :r.cn·inS( marc tJ11ut 4,000 cities knJ 
town:s, 11cc(lrdin~ to TP.IOC:Rtor Nr.twork of Amor!C-A, ft p:ig­
ini: :_md t'elluhtr-tcloJ)hOne tradc n&1Jociation in Washing• 
ton. ßut M 1>~J;ting 111~0 hA„ i;rowu, 1he number o( PN;_!ing: 
compnnies. ha.s ~hr11nk. Om:e tha province of ,:im All outfill!, 
tha Bell opcmlint COmIJ:i.niefl and olhQr telephonc-indU!:I· 
try giantA hn\'& bt-~n ~nnpping U)' locn1 paging uparntion1s 
Jeft. ttnd right. OU~t-rvcrg say lhis consolidalion wil) prob11· 
bly i:untinu<-, tn:caus(' the to}J fü·c p.aging-st:rvfoe compa· 

nies &lill hold only ~boul • lhird of the to\al market. 
rrices h1n·c also b~n falling, prompting paging compa­

nies lOoffcr more advan«d services to malntain protilmar· 
i;::itu,. In nnn common strntcgy, loc&I and region&I vcndora 
work tcigeU,e.r to extcncf paging ie~ acroaa wider areas. 

The indm1Lry'~ fuhtre may rlepend on it.l ability to int.e­
grate p3J.;cr~ with other communication tcchnologiea iuch 
PJJ -.·oke mRil, electronie mail, and fatJJimilc machine.s. 
Among lho companie:a dove)oping ayatoms lo do just that is 
W,u.hingt011's NAtional S11tetlite Paging, which h113 lligned 
Rn agr~l'meot. with GooNet Mnilbox SysLema of Alexan­
<lri3, VR,, to off er olP.etronic m:sil to NaUonal'A &\I b3cribera. 
Ali;o, Met.riplex $ygtern.ti ha.a tcamed with Stntua Comput.­
ar o( Msrlbom, MR.&ß., to dovelop a paging swit.ch to inte­
grA(e mohilo nnd ilX~d voice l\l'ld datA 15ervices. 

Whcn inteS{rktion is: eomµletc, subscriben will be able 
to rcceive me&ic:tg<>s in several ways. For exftmple, person• 
111-computer 11str1S could ~end R texl mesa11.ge t.o the tJub­
e~rilu:r't1-gener&l·purpose 1ru,,ilbox, which would ttore il 
both .ie tcxl and M 1\ digitiz.cd voice. The mAilbox would 
autom1Hicully trftnemit tho t.e.xt. version to t.he subacciber's 
•lph• pnger. Subscriber8 wilhnut their p•gon, could 
J}hOnc the m1tilUOx nnd heRr lhc "oice~ynthesized version. 
The mes!i31;lC cciuld Rl&o bc ncees&f:ll with anot.her peNJ:onfll 
computer or serll to a fox mfl.chine. 

On thc coneunitr Aida, IRter thi11 yonr AT&.li: Gorp. o( $&n 
F'r~ncisco nnd Jit.)Jtmeaa watthmakor HaU.ori Seiko plan to 
unvdl ll lonf(-d~laycd pro(otypc or Rn inexpenAive numeric 
µttgcr builL inl.o a wrialwtttch. AT&B his• been working 
with r!ldio sttttinns f\cro!:s thc country to dcvelop a IJ&Jing 
~y&tem that would exploit unused p~u1.-. o( the st~tion's rR• 

dio (ritqucncy tO deliver me:Hage:s. 

plicAtion~ for alpha paging, market 
g-rowth hn.s beeh reJntively slow. Until 
ix,tentinl useri ret:ognite that tl1e de­
\'iCOS (1(1 not work lhe wnv trAditiom1I 
l"'f\l{Cns do, rew will be co11vinced lhnt 111• 
pha v..1cori Are worth the t::Xlra ex, 
J>tnsc. Wor.ae, rn:rny l>AR'ing companies 
do not realii.c they Rre dealing wilh tt to· 
tAlly diHcrcnt miJrkct., Rn<l h:wc b~ 
comC' di.1Jilltulionc,rl wit.h the ,,~..., 
gl"CIWth in alpha PR~er~. 

But a~ underst:mrling growa, nlphi 
Ptt~trA will find scccptAnce tn.pping da• 
UlbMc11 nnd flCUng ns mobile me,$$1\SCe 
8Yilem,i for bolh exacul ive!l and toc:hni• 
cirms. Exe.cutive.s can't. be botherad <Rll• 
ing back; ~hey necrl in(ormetion they 
crm Ul'O immedia~ly. Te.chnicinm; neeJ 
At, Cll&y, ntxil,le wny to Ktl det.&ilC'd in­
forna,tion in the ficld. Only :slphsum, 
meric p.iging can provide t.hat. infonnA· 
li9n Rl fl re3sonnble pritc. • 

r . ,, ...... . .. . 
Al<t11 A. R11.1'ter U ojour11t1ltf( 1t>/10 •1~· 
f.1·a/i:c.• in mobile tclrcor,r,n1micot1'cm,, 
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• MICH TECKHOLOGY 8USIN[SS • 

NewDe-veiopments 
Issue.<, producls 

arid advan,:es 

----··. 
that help creatc 

new opportuni'.ties 

for h igh-tech 

businesses 

■ Otci1Joa.1111kus ftff 
1.1pbut .aboul U.S. lt<hn.o!oo 
■ Sofhurt com111niu lt.ld 
\ht co1119,1hr indu~lrr 
■ Molk t!t(ltiol 

Answering Machines 
Abandon Cassettes 

A S$\\''KH1r-:c; mnehinl•~; 
•with !'>olid J.IM~ mc:mu• 

.,, .................... , ..... , .. ,, .. .,. 
mancc than 0,~1 of tr~ditic,11, 
nl macl1inci1 1h1tl \lt+: :nuiio 
ca~si:tt.c t:tfl('s::, 

(:;\:o.:-.1!Ltt",: tonl t·:1~).t'(H'! 
.1 .. ;.,,. ... ,,;_.,,. .......... ·'"' : ... ,,.,1 
~'"•••••• .. ,.,,.,,,,,,,"'•"~"\'II 
tn h:.;rid)f;' :iU tht· :.:l1uHlin~ 
ht1.f"l: :md for1l1 :rn :u,:,:wcrini! 
mhdtinL' mu-.1 1h1 L'\'i.-t,\' tim,: 
it l:ikL•;: ;1 c·:111 :,J1~w uuu•hinc-!< 

C:"'k·,A·l'hom: ,·,·11hwt• 1,1pc::,; 
with l)•ilitl-:-;1:Hf" 111,•mM\' .. 
:::::!:::-.;.. ~~,: :;, , :,.·n•r :.; ;;,..,'\ 
rm1rc• Ot'-xil,Ji.·. :11111 morf' n:>i• 
,tl;k• th:rn t<•d:ty'.s ,lc•,;i<'<'J;I.. 

Shnrp'i FP-~Hi2. :1frt::1ilv 
in 4!-ltn't::t for $~'1!1. hold~ !-iO 
S.\'C:-Oml!I.' wnrth vf mrnminJ.!: 
mc~i;.snge~. \'111111,1ih fo„ ri\'•' 
\I! ....... ' ... . . . • . 

lll,s..,-1;1111d IJ\r•!--i-:11,!l'~. Trnl_\' 
t~-:Ui,,;·,:.-.... ;,\,m1ai :-;1:,•-: ;~11d 

ma,•itr•tiul{ m:111;1~t•f fnr 
~h:u•p·~ h-l1•11l""•L' 1u·u:lnc·H., 
1-;·:l:,,s th:n ~u "t•t·11n•h 1:, l(111J.: 

1:111111gh for ,w,,;1. os.N·i, lH1!. 

atlmit$ \h:,t "J1kyrhofogit·:1I• 
ly, it'k .l prohh:111.'' ·nw F'J\. 
MCi2 t:u1, nl~v ~tmJ a pn:p,,,. 
grnmmrcl mex~agt"' t.{'I ~ 

11\:tnl,cr tW<I 11-.i!.ifJ: n t>P.j;t'r 
ll1:tt it h:u: rf<-'t'ivt•rl 1m nntiti• 
1,atcrl r.nll. ,. . . ... 
llll'I'-:·--<.',,~ . .-~·j;;;~.,.;j· ll~;";;·l:;I. l 
r,ruto1.v11,· t;111t·l••x~ marhh,t· 1 
1 W\I \Tar:• :,r:<• :uul will hq:,:i11 
..-!im;• if:.. M .. ,h+, l;-.!11(1 mul 

'i:!!..<1 kt:,, (111s n :11·. 11,,111 m:1 1 
,·i,,w .. : h:1111111· :n. 11,any :1!,, 

, •:\'t•n inN,111i11;: mc•s.-.::1J{t-1S, j 
...... -.... ,. 

1 • WIOt!Tl'"NOtOOYt\l,111u, 1 A.PJUUtta 

' hMv fu11).! c·:\(h m(•~;tJJ:c wil1 
IN. 'l'h<' dr,vi,·t-:-i will f"t11:.\ 
;thnul $.:)01) h1 :f,I ;;o, l!l"<"Mdin){ 

li) P>,l,I Nt•\\'man. \'it1: 1Jr':~i­
clcot ,,f rnarJ.i:t.inf{, 

~ ''-'\ ,u,;,1 '" lllt"II' lll~fl JII 11'1' 

:md lituitl'tl mc'!:;art<- tinw, 
111(•,;,l' 11md1iur•1,, will 1:c1\ rM'n 

l lutionil(' (hC" 111:1rkcl ,wrr• l 1111,!lll. l<m tel$ the l·r~1 M 
J iii,":iii<,r:, ,:,.,1 ,;-. . :-uii1J•i,,,iat,, 

, nnit.,_ wdl h,,·t·hm(• dw:qtt·r 
1 1)0111 11n•t•lrnnif"1tl i,;y)(tt:m:;. 

Tliti t•i,mpanirJi 1•1'1..• ◄ !it:1 1h:11 

~t•fül••oaalc: :111~wvr111l{ m:1 
~l.iu,~wii!!;.~1: .. ,., ;;, ....... , 

j;i•ti11 lht· 1\1:X1 f1 lt, HI )'-t•:1r.::. 

Evidence Points to 
Stealth Spy Plane 

L ◊CKHl::EO'S Aeron-"ut.i• 
l'ld Sn;tr,mi; Gruuo i:t r~• 

Jtl•ru:1: 1y o(:\'e1ovintt ~1 ~ 1 V•OII· 
li11n i:.:py 1.1lanc. The .o.irrra!l. 
d,.'i,i}.!'.ncd tn rep)kCt' thr. ng• 

• iul,{ flc•N, of nir,t- SR-71 Sl)Y 
1 pl.\!l<'S, \\'ill rf)' a!i. fnst, A.S 

:,iarh i>-3,Bl,(I miit-!:I pt'r 
l1c-,ur-:1l alti1udt'~ hi~har 
1)1;1.n 100,000 (e,e,l. 't'he 1ilnne 
wi!l 1;roh:1hly 11!5t' lt'th11nk1gy 
n1.-:,t,ict for "1$\.('tillh„ hc11nb-. .•. . . . ... 
' .... ~ .... ''""'-':• ~ \-IUH ...,,III n:u• 

: il('r i\ in\'i:tihl~ 1(1 rttdi!.r. 

> ; 
• 
f • 
'/i 
~ 

/. 

-

il 
.) 
' 

·i d 

.,, 
3 ., 
s 

.5 
~ 

_i 

-&:, 
:->. 

0815 PEP fi!,l,J YCA<: TEL 212-'3.:21908d P. 2 

THE FUTURE OF PAGING 

T he firsl pagc wu supposcdly rereiveJ by o dor.tor 
on ~ golf eourse in 1950. _ 

WhcLher tJli!I inrlust.ry legend ill t.rue or nol, Joc, 
tors rtmain prime .ijub,crihcn;. to J>a,:dn.g-~(lrvir.ee. Othcr 
mfljor u~c~ inchtd~ s:alcspeople, re31-(l~t1'te agent."-, C(lll• 
stru<:tion workens. rcpnir technici:ini;, courienJ, lJOlica offi, 
t·er~. nnd firet'ightcrs. Denti~t.,; with ofricc:~ in eho1>pini; 
malli; gi1-1e pngr,rl) to waiting pntient& ao thoy tim ,;hc,µ un• 
til cnllt'tl Ly th~ b~eJ). Wurricrl fRthers•tc,bo lea.1u, pägers 
i.o th~ir wivcs cno teU lhem it',; time I.O ru~h to the hospit-1I. 
PAtieut,s aw,dting lr3n,rilnots.i m:iy cnrry ptt~~r ... for 
monlhs. longi11S:: C-.,1· thc t<me tl1f4.t. mcan(I a donur orgnn ifJ 
av1tU~ble. J'Agera ha\'~ cven enwred the sumicr gide. <>( 

litt '•bu~ineu11 wurld," whert proi;titutes AnJ drug de.Rltlrl\ 
:,rc frcq_uentsuh~cribera. 

Sin~E-01a1. fiN.t )>Af:e on lha llnla1, tht pnging intlush-y 
h,u; frown to include niorc than 6.5 million unit., in ~ervke 
over ~y:d.C'ms owne1I by telephonc comJ)anies, priv1:it-0 car­
ricr~. nnd rt1diocominon-<!:1.ninr~, according to ~he com.ult• 
ing firm Arthur D. Litlle. R11.ncl on :11, nverage S.20 per 
mooth chnrge lO rummmers Cer oqnipment Jeai;ing P.ntl 
servicr.. radio pa~ing has becoma a $1.6G l,i11io11 induslr/, 

IJ.S. J)Mcini.,t rompRniea havn MtAbfö;hed offices in more 
thAn 1,::ion loraüon'$ :r.cn·inS( marc tJ11ut 4,000 cities knJ 
town:s, 11cc(lrdin~ to TP.IOC:Rtor Nr.twork of Amor!C-A, ft p:ig­
ini: :_md t'elluhtr-tcloJ)hOne tradc n&1Jociation in Washing• 
ton. ßut M 1>~J;ting 111~0 hA„ i;rowu, 1he number o( PN;_!ing: 
compnnies. ha.s ~hr11nk. Om:e tha province of ,:im All outfill!, 
tha Bell opcmlint COmIJ:i.niefl and olhQr telephonc-indU!:I· 
try giantA hn\'& bt-~n ~nnpping U)' locn1 paging uparntion1s 
Jeft. ttnd right. OU~t-rvcrg say lhis consolidalion wil) prob11· 
bly i:untinu<-, tn:caus(' the to}J fü·c p.aging-st:rvfoe compa· 

nies &lill hold only ~boul • lhird of the to\al market. 
rrices h1n·c also b~n falling, prompting paging compa­

nies lOoffcr more advan«d services to malntain protilmar· 
i;::itu,. In nnn common strntcgy, loc&I and region&I vcndora 
work tcigeU,e.r to extcncf paging ie~ acroaa wider areas. 

The indm1Lry'~ fuhtre may rlepend on it.l ability to int.e­
grate p3J.;cr~ with other communication tcchnologiea iuch 
PJJ -.·oke mRil, electronie mail, and fatJJimilc machine.s. 
Among lho companie:a dove)oping ayatoms lo do just that is 
W,u.hingt011's NAtional S11tetlite Paging, which h113 lligned 
Rn agr~l'meot. with GooNet Mnilbox SysLema of Alexan­
<lri3, VR,, to off er olP.etronic m:sil to NaUonal'A &\I b3cribera. 
Ali;o, Met.riplex $ygtern.ti ha.a tcamed with Stntua Comput.­
ar o( Msrlbom, MR.&ß., to dovelop a paging swit.ch to inte­
grA(e mohilo nnd ilX~d voice l\l'ld datA 15ervices. 

Whcn inteS{rktion is: eomµletc, subscriben will be able 
to rcceive me&ic:tg<>s in several ways. For exftmple, person• 
111-computer 11str1S could ~end R texl mesa11.ge t.o the tJub­
e~rilu:r't1-gener&l·purpose 1ru,,ilbox, which would ttore il 
both .ie tcxl and M 1\ digitiz.cd voice. The mAilbox would 
autom1Hicully trftnemit tho t.e.xt. version to t.he subacciber's 
•lph• pnger. Subscriber8 wilhnut their p•gon, could 
J}hOnc the m1tilUOx nnd heRr lhc "oice~ynthesized version. 
The mes!i31;lC cciuld Rl&o bc ncees&f:ll with anot.her peNJ:onfll 
computer or serll to a fox mfl.chine. 

On thc coneunitr Aida, IRter thi11 yonr AT&.li: Gorp. o( $&n 
F'r~ncisco nnd Jit.)Jtmeaa watthmakor HaU.ori Seiko plan to 
unvdl ll lonf(-d~laycd pro(otypc or Rn inexpenAive numeric 
µttgcr builL inl.o a wrialwtttch. AT&B his• been working 
with r!ldio sttttinns f\cro!:s thc country to dcvelop a IJ&Jing 
~y&tem that would exploit unused p~u1.-. o( the st~tion's rR• 

dio (ritqucncy tO deliver me:Hage:s. 

plicAtion~ for alpha paging, market 
g-rowth hn.s beeh reJntively slow. Until 
ix,tentinl useri ret:ognite that tl1e de­
\'iCOS (1(1 not work lhe wnv trAditiom1I 
l"'f\l{Cns do, rew will be co11vinced lhnt 111• 
pha v..1cori Are worth the t::Xlra ex, 
J>tnsc. Wor.ae, rn:rny l>AR'ing companies 
do not realii.c they Rre dealing wilh tt to· 
tAlly diHcrcnt miJrkct., Rn<l h:wc b~ 
comC' di.1Jilltulionc,rl wit.h the ,,~..., 
gl"CIWth in alpha PR~er~. 

But a~ underst:mrling growa, nlphi 
Ptt~trA will find scccptAnce tn.pping da• 
UlbMc11 nnd flCUng ns mobile me,$$1\SCe 
8Yilem,i for bolh exacul ive!l and toc:hni• 
cirms. Exe.cutive.s can't. be botherad <Rll• 
ing back; ~hey necrl in(ormetion they 
crm Ul'O immedia~ly. Te.chnicinm; neeJ 
At, Cll&y, ntxil,le wny to Ktl det.&ilC'd in­
forna,tion in the ficld. Only :slphsum, 
meric p.iging can provide t.hat. infonnA· 
li9n Rl fl re3sonnble pritc. • 

r . ,, ...... . .. . 
Al<t11 A. R11.1'ter U ojour11t1ltf( 1t>/10 •1~· 
f.1·a/i:c.• in mobile tclrcor,r,n1micot1'cm,, 

'.f/JN.~ 1w:,r.,_,,f( N':1•'<1.!!lf. rt ,,v!ll(.&Jl..-.)11cr.i114(1:r, tl.is~1s~ nrs;t.w." 
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COMPUTERS 

Apple's Corporate Image 
MACINTOSH'$ NEW POPULARITY 

CHANGES COMPUTING 

■ By Andrew M. 6aybo ld ol& 68000 (a 68020 in the Mac:intoKh II). n becoming cuit?r, nnd ust-tll iu·e anurcd 
hh;Ch-tnd l)rQCe6&0l' with more power (hkl they will h<l 11.ble, lO uµKr.1.de thcir 

A PPI.E COMl•\JTJ::lt i~ rn))idly lhtin th~ Intel 80286/386 chip, u~c:d in syettm1u1., new nnti (111.U-r mt\chine~ cn-
hecoming u. prc.l-l<lllCe t~ be )UM'~ d~AktQf} ceimpult<n. ltr the markntp)Rce. 
.-torl,1 , 1 tJ. " th„ lu l 1 !),..,. .. ,.,.,.. ,._C \,.4,..,.,;_,,,,,._, ...... ,..,.,,: .. ~. , n• f ~• \., • " •• _ •....• •n~'.. W! ••• 1 •••• ., •• ff.:. .. .. __ .,.., ... . ..................... "l""" .. "t; n.J,y,c ,,1.- .• ~i:. .,u.t,u,t- \:111;\IU,'ll~t:N. 1\ 

fnr th(I: corporau: de11.ktop. rn th+:' IM\. ~y,~tcrn is [')roprie(fü•:v, ,md hccnui;e A1>· rnust e;ontinu~ its e(forb lu pcnatrntE: 
ycflr Rk,11e, the oompnny's Rh~re ot the plo designed lht: interfuce. nll Sofl W(l.rt: c:orporations. Rnd il mu:H i;tay abrtti1il 
penont1.l·computcr market h:fä grown writleu (o run on Mncintos)u::t1 must c,f th~ te~hnolog:y lh:1t j,- ciriving lliE: t"n· 
(rom 9 p<>rrent l.Q 15 J>tl'\:ent. conform tö thp, Mme ~lamlud.s and ui;o tirt et.imput.cr in,lu,;,try. Tht c:Omp:i.ny'.s 

ThP. fRt'tora J1;ving thi~ incrt"R.S~ in thu r;:ime type u( puH11own me1nui:, Tt'C.:t"nt altr~mcmt with t>igital f)pllp, 
mnrket shar~ i,,r1: U1r~ <lcsktop-1)ub- r-------------------, mont C'.or1><>ratiun aml it.c; w<irk 
lh»hinj( revoluüon, tJ1e domAnJ. for witli l~~l•.:m:a nNW◊rk& P.ntJ COJJ· 
liuitiOt'1'1$ JlrO-&cntAtionrs t~att:d on neclivity ennvincinscls <lt'mon-
u p,or&Olll\l coinpulcr, o.nd, most r~- .strat(' Apple'tJ u11dt'l':tl..anding timt 
ct-ully. thc ~vailnhility of l-OJ)•notch ,tojjkto1, comµuttr~ nrn nc, JOIIKt'r 
LuKin1:u und conununications fsolklt'd l.mxc:,; :,;iltin~ on dt:::ik::i. 
soflw.iM for the eoml);tny's Madn, l.,ut an impnrr;rnt. pnn. of tt Lot.sl 
t.o~h producl1:s. t.•ump:i tflrit.ed of fict ~nviron1ncnt. 

Hnj;ht.dl: Aircrnft typifieij co111· l~ lt will\)\\}~ rnunlh~ •>r so hcfoto 
panic-rs lh„t ha\'~ opted to buy tho work l.,1:!ini.: clone nn thf:' IBM 
lfirge quantitic.s of Madutosh"s, sidt of lh1i inrhiF-tr\' will be :.bl~ tu 
l'ir!!.t for 1hc graphic.s Je11.lrtmc,11t, com11ctc with th~ i.fadntosh upcr-
thnn !or t-nJ~interini:, nnci finl\lly :.Jtingc,nvirN1H1t'11L l•'ur A11plti, 1.his 
for the <ll"!!.ktop,; of thf:' iener:.11 rc•pretse-nb:.. window o( OJ)])Ol'LUui• 

:;,.work fnr<:.~. J\t Jnstcounl, Hui;hcs ly. lt.s 111ust importnnt. Ut~k rii,:hl 
iowncri more tluu, l0,000 Jß.\1 P'G6 now i.:s to com·inr.n. corpcirati<mlf 
rrnrl mcire llu\n 2.000 Mucint1>sh~$. lh:i.l it will u,:;;~ lhis time wdl ;uuJ 
i-, The con11>rcny 1s:1ys it do~s not re• h~ ~,hie tn provicle wh,1\'s b<•tn 

cr~t it$ 111ove tow.trd Aflplo. A(';('()rdinK Suftw:irc ,·cmdorB ate &lill frcc to inno. promi:st"ü, bul nrit y<•t ,lt'live~d. t,y thc 
{O manAKt"mtnt. thc trnining de1>3rt· v:ur.. hut the MMint.o:sh .staurfnrds on• <itht"r :-irl<: nf tho h(Hl$t?. 
menl- h:1lf h~J u, run rrpeat.ed clU:st':s ~urc ihnt All PN>~ram~ work In c~ssen· 'fhe 1ww levC>J l)f ttC.Ct>IJ1,;,t;IJilit~• hcint,: 
for pcoplc who m,e IBM l'C::s, but mo,a tiklly t.h~ ti1:1me wRy. r.ujo~·ed Ly lhe "L•nmputl'T for the n:st 
1:mployC>~B nt1'ed c.mly unt! ;o,csi:.inn tO b-e• AJJJlh:'s p<:r~ii.t.(J.ll<"e-h..'1 dt"d~ioni-to of us" ('(111111:t.ny is cc:rt:iin to hM•t' priJ~ 
com(I pro<luctiv~ <in a Mucintoi;h. Jil.ay with thc concepi of Ou~ M:.atintm::h found COnlft:iJUc:n<"r.s;. ,\ ppJ(o'& ri11t' will 

Fl1rtlitr tnhancing A1mle'1; PO!lition anri huHd 011 it., lo li.:11.en tu whut user!S Eimmr~ th:it it.<: vi~i<•ll-xnd 1,ronoum:1•d 
in tht cnrf)Ornte world ii ib n:cent ;\lli• uy lbey w!lnl and nccci, ;rnd lO providt" ,lc.:~kt()p m<'ntali\.y-will 11erm~ntc; ('(1t• 

nnce wit-h Digital t:quipmcot C<iq><.rft· morn powc1· nnd more &pee-<l within thr 1>0r:.te Amc:rka':,; thinking 1.6 1111 in• 
tiun-an nllinnce forgt-d lll leost in pnrt ,;nme frnmework-h:rn r1nid off. So 111~!$ <:na:otini; r.xt('nt, Th(' m11i1Ltr of p<:opl.-. 
hr.cnust' A 1>1,IE: litiJ lh~ fore~ii:: ht to sNik tl1e wni~tny's .dc!<:isinu 10 1>rovid1t (amJ willil\g to .Sl)E'nd li,r){t' amuu nt-. ,,f I im<• 
QUt fl coio1>any with 11trong 1.io& V> the encuur:st;c nthr.w~ t.O 1>rovidt} tiuftw,m: ;rnfl entrgy le:trninJ.! hnw t() mnh IM· 

manHi.ttmcnt·informntion-sc-rvic.:::i and hnniwnrt' lhnt permil:s t'aity tran~• chin~s de, thci1· l,idciini; is dimil1isl1i11J{. 
L'fJmmunily And then pr<ivid~ cummuni- r er M iile3 from lhc l UM rtr.ikt◊p worl<l Apple i:-1 thr. lcadc,· of lht ue:\l w:tvc, th(: 
rntinru; p1tU1t bttw1:t:n thal com1,trny'i; t<» tlu: l\htcintu::ih world nnd httd: 11,g!\in vru\'ider nf whnt.t!Pr-iklop work:stations 
cq11ipment f\t1d ills uwn. (k8 wcll art to :1nJ (rom 1nini<'"m1>01t'r$ tirt t,..,-cuming, nnrl n ,,tnyt-r th11l nu onc 

Aprfo',c; $t1CCtH1S with lht< i\laci1llt)i;.h nnd 11'1\inirr.meti1), <"Ot1t'e1·n~d with thr. dc•i;kl<ip•C::OmJml~r 
e1rn bli kllrilmlt!d lo th~t forcs;ight) plus In lhi: ~hvrt tc:rm, tlli~ mMni, lhA( m,ukt:tpl:,c.::<":rn ri(ford lC• iKHOti!, ■ 
$t\'('rf1.I ulht1· foclor.s, JtlTl◊ng tl1<-m h Mi\dnlu.1h u:scr.c; c;rn lnko ncivant:-i.gE." <1f 
vuwer!u I ccntral 1>roeessi11,t unit, A. sim- a J:,U'l!<'r r;C'.IC'cdon or aoftwArt: U1:m t:\'t'r 
plc r uitcr in~rf ace. knd r,er.si.Kt('nn·. bo( oro 11 vnili:thle. In kddition, t·unncct• 

The .\t:1dnt.n~h is bft8ed (111 tl,e MolOr• in~ to Mhttr c-nmputfog environnu:nt::i i:s 

;hHhl•lf• ,\/, Srvbold is ed1tor,01,r.l11,,J '!/ 
Antlrtiw $it!vl1111d'11 Outlook on Profonio11ol 
Cl'Jmµotin;c: n (~olij~1„1f(,r,f;.t1Sr,I 1i.•11·tldtn· 
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BUSINESS T~CHNOLOGY 

Baby Bells Moving Into the L_ab 
By CALVIN SIMS 

~------ .. ··· 

RESEARCHERS 01 1hf: Nym:x 
Corpon,1tun, the v•renl l:um• 

. pany of Now York 1·clC.'pho11l• 
and New England Tel-cphonc, ~rt 
dtveloplng • celtphone lhKI dle.lll tt 
numbor at wMn som~l'lt', spt-t1ks 10 

lt. They -~ .,,o wrillui:; ~(l(IWll((I tlml 
<'xp.i.n<ls 1he calling rn11i:.1• of H:llnh11 
r•dlo phonr:.s. 

• Nynex's research 
center is the first to 
be opened by an 
A.T.&T. spinoff. 

1ran11;111u1l(; IC\('hnulouy into markcta• 
bl<· produc:11.. "Wc: af~ hn11l1•mtntinK 
"mm;h :.irQngcr 1tppro:ich tn prnduc1 
1lt:'lr.l<,1l11'11:nl tlutl 1, ~tNr"t.l tuward 
lhl' c:ncJ ll~l'r." lan M. Ro~.t, Jltll Liab5 
111·ndtkn1, snid In :u1 fn1ervicw 13~1 
!o.()fill~. 

Th\' lll(IV(' tu r$ltibHth prlvotc rc· 
,:1·:u't'tl h1dl1til's. also rol~C$ qucs;tloos 
;,1'11111 1h1: fut111L~ of Ut'II Communic.J• 
tloil~ ltc!o.t:,r,·h, whh'h i.'S juinlly h· 
11unc:titl by lhl' S\'Vt'II ß:,,by Delhi. 

•• Th!!lr wor1c refl~rli; IIU· lll(i\'(: l1y 111(: 
lttb)' ßc-lls. u the rc•~lm1:11 lt"lt"l)hnnr. 
c:.ompan14:S ue kouwn. inw H'~l·~u·<:h 
tnd dcvclo~mMI "' lh~•y illl\'nlf)I tu 

·funher posllion lhCtn(t:l\'t•J. 111 lht: 
teleoommun1t11tlons indu~cry. 

HIJh•te<:h prl'IJOCI~ llkn lhi:~(• Wlll'IJ 
ooct the domftln or suL·h researC'h 
111an1 u 8111 L.aboratorfcs lnc., lh<'. 
re.nownod rc&e-arch rrnd dew:tnpmcnt 
arm of the American Telrphonc :sn(I 
Te\eJraph C.:On1ru,ny. Mon• rn•:n•ly. 
lhcy 1'1:SO hitve b<'l'll lht' dom~m ur 
Bell Comn1untc~1lr.n,; lh•ll.tn• r:h 1111• .. 
foundcd ll the 198• h1'('~\kUI) rir 
A.T.&l'. 10 11ruvidu wJv.-m:\•tl IN'h• 
nology 10 the r<"~IM.>I n,,11 phonc: 
-compan1u. 

. But tht Baby Bclls ha,·<· 11111111unn·d 
pl•n, to Hnanct hulr,pc•111frnl •:<"· 
.aearch ac:.llvltle• 10 devclllr 1"·11pnl'4 
·lary communicatlun, producls ,rnd 
servtcu. The move ts likt'I}' w di111tc 
the dforu or Bell l:;1lx11111111'i1•-. und 
Bell Communlrat!Ms; kr.!-N;rrh. 
known u Btlhwre. 

Rtllee:llng 1h15 .. Nynrx lnsl WC><'k 
opened IU ne:w re,carch IUtd dtVt'IOP• 
ment facllhy in Whlle J.1 1Kim. lt ('USI 

TII• Ho-. y,.,\ 1•11'1~11..\1'11 hl• 

An elect.roru'c: notc pad • unckr 
dcvtlopmcnt will allow a c.a1lcr to 
Je.avc • written me11111gt. 

$7l'I millivn ttn\l rmpluys lOO s<.i~•n• 
11~1 s, C'11~1111~1·rs ;111d ~u1•1•v11 .:-111lf. 

'l'll<: l"lmll)."ll\Y ~lthtlntl·II 1•x111n1,.1i: .. 
ur ils hi~IH<'t'h rrsr;,nh. lnduclm1,; 
n11• 11111:l'lllllll' 1trnl n.is1111111I,; 10 il 

uscr':, ,.,oJ<:c c·omm,11111!ö :111d :.11 f'IN:­
IJ'u1m: tlllhl 1•11tl 1')'J'ih•III t'llllm~1·1 1:d l(I :1 
(("}ephOII(', With lhfs 1:yJ.tc:m ;\ t:1111'1' 
1·11n 1ül'tVi\ 11 w1'ith:n un:s~,11.:~:. 

Nyncx',- Sd(>11c:,c: :md TN·h1W'11n~y 
Ct:nlel' (!; lllt' llr!-1 CJ( 11\l' llt'W rC'S(•:1rch 
fl 1·1nw. (:111111\1111y olfh:i,1I-: ,;u 1d tlu:)' t' )I• 

Jl(.•ttNI HI ~rwml :ilJOIII !'.10 lllilllllll 1111 
11111,lly on rna·:1n h 

• 
Thc phllllll ('Ull\lJ~llh•c are c~i\'C'l'),i, 

f\'llln in111 cruup„1ihv1: i11dm;1111·.s ••111 • 
sidt\ t1l ln:1sh: J)hClllC SCt\'iC'~. l lw:-ic: lil• 

dudl~ 1 \:111 t•:-1;1IL', <'OmJ1111c•r n·11:1ir, 
UtumC'lill .-:<•1•vkc, 1111d 1 1(: p1,l>li11ohin>i 
nl 'l'C'llöw P:JWl:1', 11,i v.•t-ll a~ 1h1: nn,n· 
t r;uJil ional C'hm munlr:,1 lr.n!-t,tl'l:111·11 

IMtJs U-ke nllul;u• flllOIH' srr,·ic r <lllt1 
dnt 111 rt111smissi11n lll'IWUrk~ 

Thc ll:1hY Hdls lmvr: l'-f1iil lhtll htch•· 

1wnl.1~n• n.'sc·1Hrh fonl11i<'s :1rc-1·:,i.,·,1 
. 11n11tt ch:vdt111l111; suc.·h m•w l,u)llw~~. 

lh:lkt11 ", :i:- tl i:t knuwn, um.hirtttkes 
fl'!'(•:11·l·h prnjcr.1~ öl\ rin lndtvfdu/\l 
111,o n1m~t·11ve C>n::1s 1~r 11, ,cvenow,,. 
t'I..; 1',1d1 tir whld• hns tHTtn lU the 
f(•~;11,s. TIH: i::ih. h:,~cl'I m I.IYll'lRSIOn, 
N„I., ,:nmlut•ts mt1rk..-1 res1:orch for 
llh: < 111111,aniN•, c:vah1oll:'- c-.n,umuut• 
1·11111111-.: 1:1J1tipnl(!r,I 11nd d(•,it,tl'IS mUI'(' 

<·I( 1d(•111 nct ww·kic;, :, 1nnn1. sn "ny 
11lhl'f m·t1vith1s, '\. 

·11..- lh1l1y Hdl.'1 huv-..: l"-'\'n Jmltlnte, 
pn•::sun· on Ucllcorc <o uu cnoke 
1n'upnc:1:uy 1wu,,:,·1w un 11n lmlivitluttl 
ha:,.{s. u s West lnt., b1utd In Otn~er, 
1111s (11li,I Hl•ll,'tHl:l lhKI lt fflllY Wllh• 
tln,w 1mm ehe tr.nsortlum ~cau,c of 
ll1t· t:r111111·s h1r:us un luint resurch. 

• 
Ut•llrot(• offirh'lls Sl(fd Jut wcek 

lli,11 1111:y hatl rt'kl'hCld l"O Kl:>fteml"nl 
wilh 1ht" ff'Afnnol Jlhnn" rompnnlc, 
th:tt wc11.lld ;11luw lhC l:ih to cnndur.l In, 
tlh'itltt:tl n'~t'I\ITh projeCIS. Undcr tht' 
,11n11·1I, 11 ,,,.~i(,11111 l·omp1:1ny would 
hil~I" tle<'hl~iY(' rlghtli lO ccr11\n find· 
111,;,s f;,, JI lllll'• IO IWU•)'etsr per-iod, 
;1111~1' wh!d1 n1hcr rr.tlnnal Cöffll•.anlc& 
n111Jd 1 ► t1rl'hl'lse the re:s.ulu. 

Shll. uffu 11,I:- nf »cll<·(l1·ti end lh~ 
phmm 1·11111p,01h•l( 111,CllU lh•t 1he rt• 

'11u.• Nvntx dN,11ra1 iou r1:1'NUtu1u-s 
111:-1 wn·k 1mtl\·rsrun•d 11 ll't'ßd in tlll' 
im.luio•y''Y rt'SC'lf\H'h .uul cJcv<:lll))IIWllt 
111 wh1th ninri~ tt1HI Jrnrnlh•r lnll\1tnlv· 
r1r, In lhl' futm (• will i'OIU)WI(• wllh 
01"II 1 :'lhi. 'fl1r,1 l:1< ,li\y 11111\ a 111t•JlW 
HllPl'H'l in l'l'<.:('IH d(•('fl.dt-s 1111 lh(' 
(•V<,t111h1n nl 1·IN'h'11111·.s 111111 ('11111• 

munit:t11iuns, 111 it.s hcvtlay. IIC'II 1.:,h, l 
hl\'t'OIL•tl. KIIIUl\l~ lllhl'I' thln,:::,:, lh(• 
11·~o~h,111r 1111d 1111: htM'I' 11111! 11+,•v„I• 

l•l)l'tl the fithl ul l':-ldin :tSlftlllhlll\'. 
11\'II I nhs i:-!,till <1n 1m1•i11111111 lt•rc l' 

in 1'<·M·,1l'th :,nd 1k\•rl111l1111•111, 1\.'1111 <111 1 
t11llltli\l htU.IJ,;f.'I IJf ~hm11 5? hllliHII :,ncl 
;I .'S-lttll lhKI mdvtlt•j' m~»Y .,r tlll' 
w11rld's 11rn111wr snrn1tls1:-. i11d11di111: 
Nnhel laur~JI<'$. 

Out tts lht!- t'fli:"t'I!; ul A.I'.&, r:~ 
hn•11ltup h1111 y,,au-: 111,:.U \'ll()l!nrn: IU lll' 
fcll, lndu:,ltY :uml)'MS .s:iltl II II'• 
m:1i11ct.l tu l;.(' :.'<'<'ll whcthl'I' :1 (.'!l:1llA• 
llllt 111'11 l hhit ,111d lh•· jlt('l!frrn11un t 11 
11,,1,v IIC'II 1<'-"<':111•h h1r,lmrs wnuld 
1,t1•111··, ,11,• 111hh11u1111I 1111111v11liu11 111 

('(llhll\11111(':tl 1011:,; or lr;•~OIL'lll > l' 
!,,·;,rd1 a,ld ,·r.);11111111,; 111oc,v:1Hu11 

A1111ly~a•: hn,•r• "'111'(.\lluh•d lhlll lht· 
Baby Dell rt.scnrch rncllltlC's tr~ 
llk<'II)' to bc highly appllcatfon1•0tlt.1H,' 
cd, focu,1ng on Mt.r-tcrm ptot.luc,, 
ra 1her than pure l'c,a.11,ch. 

Slnt~ tho b<tokup or A.T.& 1'., Utll 
t.1:1bs _ha~ bcen co11C'Mlrtnlng morc 011 
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COMPUTERS 

Apple's Corporate Image 
MACINTOSH'$ NEW POPULARITY 

CHANGES COMPUTING 

■ By Andrew M. 6aybo ld ol& 68000 (a 68020 in the Mac:intoKh II). n becoming cuit?r, nnd ust-tll iu·e anurcd 
hh;Ch-tnd l)rQCe6&0l' with more power (hkl they will h<l 11.ble, lO uµKr.1.de thcir 

A PPI.E COMl•\JTJ::lt i~ rn))idly lhtin th~ Intel 80286/386 chip, u~c:d in syettm1u1., new nnti (111.U-r mt\chine~ cn-
hecoming u. prc.l-l<lllCe t~ be )UM'~ d~AktQf} ceimpult<n. ltr the markntp)Rce. 
.-torl,1 , 1 tJ. " th„ lu l 1 !),..,. .. ,.,.,.. ,._C \,.4,..,.,;_,,,,,._, ...... ,..,.,,: .. ~. , n• f ~• \., • " •• _ •....• •n~'.. W! ••• 1 •••• ., •• ff.:. .. .. __ .,.., ... . ..................... "l""" .. "t; n.J,y,c ,,1.- .• ~i:. .,u.t,u,t- \:111;\IU,'ll~t:N. 1\ 

fnr th(I: corporau: de11.ktop. rn th+:' IM\. ~y,~tcrn is [')roprie(fü•:v, ,md hccnui;e A1>· rnust e;ontinu~ its e(forb lu pcnatrntE: 
ycflr Rk,11e, the oompnny's Rh~re ot the plo designed lht: interfuce. nll Sofl W(l.rt: c:orporations. Rnd il mu:H i;tay abrtti1il 
penont1.l·computcr market h:fä grown writleu (o run on Mncintos)u::t1 must c,f th~ te~hnolog:y lh:1t j,- ciriving lliE: t"n· 
(rom 9 p<>rrent l.Q 15 J>tl'\:ent. conform tö thp, Mme ~lamlud.s and ui;o tirt et.imput.cr in,lu,;,try. Tht c:Omp:i.ny'.s 

ThP. fRt'tora J1;ving thi~ incrt"R.S~ in thu r;:ime type u( puH11own me1nui:, Tt'C.:t"nt altr~mcmt with t>igital f)pllp, 
mnrket shar~ i,,r1: U1r~ <lcsktop-1)ub- r-------------------, mont C'.or1><>ratiun aml it.c; w<irk 
lh»hinj( revoluüon, tJ1e domAnJ. for witli l~~l•.:m:a nNW◊rk& P.ntJ COJJ· 
liuitiOt'1'1$ JlrO-&cntAtionrs t~att:d on neclivity ennvincinscls <lt'mon-
u p,or&Olll\l coinpulcr, o.nd, most r~- .strat(' Apple'tJ u11dt'l':tl..anding timt 
ct-ully. thc ~vailnhility of l-OJ)•notch ,tojjkto1, comµuttr~ nrn nc, JOIIKt'r 
LuKin1:u und conununications fsolklt'd l.mxc:,; :,;iltin~ on dt:::ik::i. 
soflw.iM for the eoml);tny's Madn, l.,ut an impnrr;rnt. pnn. of tt Lot.sl 
t.o~h producl1:s. t.•ump:i tflrit.ed of fict ~nviron1ncnt. 

Hnj;ht.dl: Aircrnft typifieij co111· l~ lt will\)\\}~ rnunlh~ •>r so hcfoto 
panic-rs lh„t ha\'~ opted to buy tho work l.,1:!ini.: clone nn thf:' IBM 
lfirge quantitic.s of Madutosh"s, sidt of lh1i inrhiF-tr\' will be :.bl~ tu 
l'ir!!.t for 1hc graphic.s Je11.lrtmc,11t, com11ctc with th~ i.fadntosh upcr-
thnn !or t-nJ~interini:, nnci finl\lly :.Jtingc,nvirN1H1t'11L l•'ur A11plti, 1.his 
for the <ll"!!.ktop,; of thf:' iener:.11 rc•pretse-nb:.. window o( OJ)])Ol'LUui• 

:;,.work fnr<:.~. J\t Jnstcounl, Hui;hcs ly. lt.s 111ust importnnt. Ut~k rii,:hl 
iowncri more tluu, l0,000 Jß.\1 P'G6 now i.:s to com·inr.n. corpcirati<mlf 
rrnrl mcire llu\n 2.000 Mucint1>sh~$. lh:i.l it will u,:;;~ lhis time wdl ;uuJ 
i-, The con11>rcny 1s:1ys it do~s not re• h~ ~,hie tn provicle wh,1\'s b<•tn 

cr~t it$ 111ove tow.trd Aflplo. A(';('()rdinK Suftw:irc ,·cmdorB ate &lill frcc to inno. promi:st"ü, bul nrit y<•t ,lt'live~d. t,y thc 
{O manAKt"mtnt. thc trnining de1>3rt· v:ur.. hut the MMint.o:sh .staurfnrds on• <itht"r :-irl<: nf tho h(Hl$t?. 
menl- h:1lf h~J u, run rrpeat.ed clU:st':s ~urc ihnt All PN>~ram~ work In c~ssen· 'fhe 1ww levC>J l)f ttC.Ct>IJ1,;,t;IJilit~• hcint,: 
for pcoplc who m,e IBM l'C::s, but mo,a tiklly t.h~ ti1:1me wRy. r.ujo~·ed Ly lhe "L•nmputl'T for the n:st 
1:mployC>~B nt1'ed c.mly unt! ;o,csi:.inn tO b-e• AJJJlh:'s p<:r~ii.t.(J.ll<"e-h..'1 dt"d~ioni-to of us" ('(111111:t.ny is cc:rt:iin to hM•t' priJ~ 
com(I pro<luctiv~ <in a Mucintoi;h. Jil.ay with thc concepi of Ou~ M:.atintm::h found COnlft:iJUc:n<"r.s;. ,\ ppJ(o'& ri11t' will 

Fl1rtlitr tnhancing A1mle'1; PO!lition anri huHd 011 it., lo li.:11.en tu whut user!S Eimmr~ th:it it.<: vi~i<•ll-xnd 1,ronoum:1•d 
in tht cnrf)Ornte world ii ib n:cent ;\lli• uy lbey w!lnl and nccci, ;rnd lO providt" ,lc.:~kt()p m<'ntali\.y-will 11erm~ntc; ('(1t• 

nnce wit-h Digital t:quipmcot C<iq><.rft· morn powc1· nnd more &pee-<l within thr 1>0r:.te Amc:rka':,; thinking 1.6 1111 in• 
tiun-an nllinnce forgt-d lll leost in pnrt ,;nme frnmework-h:rn r1nid off. So 111~!$ <:na:otini; r.xt('nt, Th(' m11i1Ltr of p<:opl.-. 
hr.cnust' A 1>1,IE: litiJ lh~ fore~ii:: ht to sNik tl1e wni~tny's .dc!<:isinu 10 1>rovid1t (amJ willil\g to .Sl)E'nd li,r){t' amuu nt-. ,,f I im<• 
QUt fl coio1>any with 11trong 1.io& V> the encuur:st;c nthr.w~ t.O 1>rovidt} tiuftw,m: ;rnfl entrgy le:trninJ.! hnw t() mnh IM· 

manHi.ttmcnt·informntion-sc-rvic.:::i and hnniwnrt' lhnt permil:s t'aity tran~• chin~s de, thci1· l,idciini; is dimil1isl1i11J{. 
L'fJmmunily And then pr<ivid~ cummuni- r er M iile3 from lhc l UM rtr.ikt◊p worl<l Apple i:-1 thr. lcadc,· of lht ue:\l w:tvc, th(: 
rntinru; p1tU1t bttw1:t:n thal com1,trny'i; t<» tlu: l\htcintu::ih world nnd httd: 11,g!\in vru\'ider nf whnt.t!Pr-iklop work:stations 
cq11ipment f\t1d ills uwn. (k8 wcll art to :1nJ (rom 1nini<'"m1>01t'r$ tirt t,..,-cuming, nnrl n ,,tnyt-r th11l nu onc 

Aprfo',c; $t1CCtH1S with lht< i\laci1llt)i;.h nnd 11'1\inirr.meti1), <"Ot1t'e1·n~d with thr. dc•i;kl<ip•C::OmJml~r 
e1rn bli kllrilmlt!d lo th~t forcs;ight) plus In lhi: ~hvrt tc:rm, tlli~ mMni, lhA( m,ukt:tpl:,c.::<":rn ri(ford lC• iKHOti!, ■ 
$t\'('rf1.I ulht1· foclor.s, JtlTl◊ng tl1<-m h Mi\dnlu.1h u:scr.c; c;rn lnko ncivant:-i.gE." <1f 
vuwer!u I ccntral 1>roeessi11,t unit, A. sim- a J:,U'l!<'r r;C'.IC'cdon or aoftwArt: U1:m t:\'t'r 
plc r uitcr in~rf ace. knd r,er.si.Kt('nn·. bo( oro 11 vnili:thle. In kddition, t·unncct• 

The .\t:1dnt.n~h is bft8ed (111 tl,e MolOr• in~ to Mhttr c-nmputfog environnu:nt::i i:s 

;hHhl•lf• ,\/, Srvbold is ed1tor,01,r.l11,,J '!/ 
Antlrtiw $it!vl1111d'11 Outlook on Profonio11ol 
Cl'Jmµotin;c: n (~olij~1„1f(,r,f;.t1Sr,I 1i.•11·tldtn· 
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BUSINESS T~CHNOLOGY 

Baby Bells Moving Into the L_ab 
By CALVIN SIMS 

~------ .. ··· 

RESEARCHERS 01 1hf: Nym:x 
Corpon,1tun, the v•renl l:um• 

. pany of Now York 1·clC.'pho11l• 
and New England Tel-cphonc, ~rt 
dtveloplng • celtphone lhKI dle.lll tt 
numbor at wMn som~l'lt', spt-t1ks 10 

lt. They -~ .,,o wrillui:; ~(l(IWll((I tlml 
<'xp.i.n<ls 1he calling rn11i:.1• of H:llnh11 
r•dlo phonr:.s. 

• Nynex's research 
center is the first to 
be opened by an 
A.T.&T. spinoff. 

1ran11;111u1l(; IC\('hnulouy into markcta• 
bl<· produc:11.. "Wc: af~ hn11l1•mtntinK 
"mm;h :.irQngcr 1tppro:ich tn prnduc1 
1lt:'lr.l<,1l11'11:nl tlutl 1, ~tNr"t.l tuward 
lhl' c:ncJ ll~l'r." lan M. Ro~.t, Jltll Liab5 
111·ndtkn1, snid In :u1 fn1ervicw 13~1 
!o.()fill~. 

Th\' lll(IV(' tu r$ltibHth prlvotc rc· 
,:1·:u't'tl h1dl1til's. also rol~C$ qucs;tloos 
;,1'11111 1h1: fut111L~ of Ut'II Communic.J• 
tloil~ ltc!o.t:,r,·h, whh'h i.'S juinlly h· 
11unc:titl by lhl' S\'Vt'II ß:,,by Delhi. 

•• Th!!lr wor1c refl~rli; IIU· lll(i\'(: l1y 111(: 
lttb)' ßc-lls. u the rc•~lm1:11 lt"lt"l)hnnr. 
c:.ompan14:S ue kouwn. inw H'~l·~u·<:h 
tnd dcvclo~mMI "' lh~•y illl\'nlf)I tu 

·funher posllion lhCtn(t:l\'t•J. 111 lht: 
teleoommun1t11tlons indu~cry. 

HIJh•te<:h prl'IJOCI~ llkn lhi:~(• Wlll'IJ 
ooct the domftln or suL·h researC'h 
111an1 u 8111 L.aboratorfcs lnc., lh<'. 
re.nownod rc&e-arch rrnd dew:tnpmcnt 
arm of the American Telrphonc :sn(I 
Te\eJraph C.:On1ru,ny. Mon• rn•:n•ly. 
lhcy 1'1:SO hitve b<'l'll lht' dom~m ur 
Bell Comn1untc~1lr.n,; lh•ll.tn• r:h 1111• .. 
foundcd ll the 198• h1'('~\kUI) rir 
A.T.&l'. 10 11ruvidu wJv.-m:\•tl IN'h• 
nology 10 the r<"~IM.>I n,,11 phonc: 
-compan1u. 

. But tht Baby Bclls ha,·<· 11111111unn·d 
pl•n, to Hnanct hulr,pc•111frnl •:<"· 
.aearch ac:.llvltle• 10 devclllr 1"·11pnl'4 
·lary communicatlun, producls ,rnd 
servtcu. The move ts likt'I}' w di111tc 
the dforu or Bell l:;1lx11111111'i1•-. und 
Bell Communlrat!Ms; kr.!-N;rrh. 
known u Btlhwre. 

Rtllee:llng 1h15 .. Nynrx lnsl WC><'k 
opened IU ne:w re,carch IUtd dtVt'IOP• 
ment facllhy in Whlle J.1 1Kim. lt ('USI 

TII• Ho-. y,.,\ 1•11'1~11..\1'11 hl• 

An elect.roru'c: notc pad • unckr 
dcvtlopmcnt will allow a c.a1lcr to 
Je.avc • written me11111gt. 

$7l'I millivn ttn\l rmpluys lOO s<.i~•n• 
11~1 s, C'11~1111~1·rs ;111d ~u1•1•v11 .:-111lf. 

'l'll<: l"lmll)."ll\Y ~lthtlntl·II 1•x111n1,.1i: .. 
ur ils hi~IH<'t'h rrsr;,nh. lnduclm1,; 
n11• 11111:l'lllllll' 1trnl n.is1111111I,; 10 il 

uscr':, ,.,oJ<:c c·omm,11111!ö :111d :.11 f'IN:­
IJ'u1m: tlllhl 1•11tl 1')'J'ih•III t'llllm~1·1 1:d l(I :1 
(("}ephOII(', With lhfs 1:yJ.tc:m ;\ t:1111'1' 
1·11n 1ül'tVi\ 11 w1'ith:n un:s~,11.:~:. 

Nyncx',- Sd(>11c:,c: :md TN·h1W'11n~y 
Ct:nlel' (!; lllt' llr!-1 CJ( 11\l' llt'W rC'S(•:1rch 
fl 1·1nw. (:111111\1111y olfh:i,1I-: ,;u 1d tlu:)' t' )I• 

Jl(.•ttNI HI ~rwml :ilJOIII !'.10 lllilllllll 1111 
11111,lly on rna·:1n h 

• 
Thc phllllll ('Ull\lJ~llh•c are c~i\'C'l'),i, 

f\'llln in111 cruup„1ihv1: i11dm;1111·.s ••111 • 
sidt\ t1l ln:1sh: J)hClllC SCt\'iC'~. l lw:-ic: lil• 

dudl~ 1 \:111 t•:-1;1IL', <'OmJ1111c•r n·11:1ir, 
UtumC'lill .-:<•1•vkc, 1111d 1 1(: p1,l>li11ohin>i 
nl 'l'C'llöw P:JWl:1', 11,i v.•t-ll a~ 1h1: nn,n· 
t r;uJil ional C'hm munlr:,1 lr.n!-t,tl'l:111·11 

IMtJs U-ke nllul;u• flllOIH' srr,·ic r <lllt1 
dnt 111 rt111smissi11n lll'IWUrk~ 

Thc ll:1hY Hdls lmvr: l'-f1iil lhtll htch•· 

1wnl.1~n• n.'sc·1Hrh fonl11i<'s :1rc-1·:,i.,·,1 
. 11n11tt ch:vdt111l111; suc.·h m•w l,u)llw~~. 

lh:lkt11 ", :i:- tl i:t knuwn, um.hirtttkes 
fl'!'(•:11·l·h prnjcr.1~ öl\ rin lndtvfdu/\l 
111,o n1m~t·11ve C>n::1s 1~r 11, ,cvenow,,. 
t'I..; 1',1d1 tir whld• hns tHTtn lU the 
f(•~;11,s. TIH: i::ih. h:,~cl'I m I.IYll'lRSIOn, 
N„I., ,:nmlut•ts mt1rk..-1 res1:orch for 
llh: < 111111,aniN•, c:vah1oll:'- c-.n,umuut• 
1·11111111-.: 1:1J1tipnl(!r,I 11nd d(•,it,tl'IS mUI'(' 

<·I( 1d(•111 nct ww·kic;, :, 1nnn1. sn "ny 
11lhl'f m·t1vith1s, '\. 

·11..- lh1l1y Hdl.'1 huv-..: l"-'\'n Jmltlnte, 
pn•::sun· on Ucllcorc <o uu cnoke 
1n'upnc:1:uy 1wu,,:,·1w un 11n lmlivitluttl 
ha:,.{s. u s West lnt., b1utd In Otn~er, 
1111s (11li,I Hl•ll,'tHl:l lhKI lt fflllY Wllh• 
tln,w 1mm ehe tr.nsortlum ~cau,c of 
ll1t· t:r111111·s h1r:us un luint resurch. 

• 
Ut•llrot(• offirh'lls Sl(fd Jut wcek 

lli,11 1111:y hatl rt'kl'hCld l"O Kl:>fteml"nl 
wilh 1ht" ff'Afnnol Jlhnn" rompnnlc, 
th:tt wc11.lld ;11luw lhC l:ih to cnndur.l In, 
tlh'itltt:tl n'~t'I\ITh projeCIS. Undcr tht' 
,11n11·1I, 11 ,,,.~i(,11111 l·omp1:1ny would 
hil~I" tle<'hl~iY(' rlghtli lO ccr11\n find· 
111,;,s f;,, JI lllll'• IO IWU•)'etsr per-iod, 
;1111~1' wh!d1 n1hcr rr.tlnnal Cöffll•.anlc& 
n111Jd 1 ► t1rl'hl'lse the re:s.ulu. 

Shll. uffu 11,I:- nf »cll<·(l1·ti end lh~ 
phmm 1·11111p,01h•l( 111,CllU lh•t 1he rt• 

'11u.• Nvntx dN,11ra1 iou r1:1'NUtu1u-s 
111:-1 wn·k 1mtl\·rsrun•d 11 ll't'ßd in tlll' 
im.luio•y''Y rt'SC'lf\H'h .uul cJcv<:lll))IIWllt 
111 wh1th ninri~ tt1HI Jrnrnlh•r lnll\1tnlv· 
r1r, In lhl' futm (• will i'OIU)WI(• wllh 
01"II 1 :'lhi. 'fl1r,1 l:1< ,li\y 11111\ a 111t•JlW 
HllPl'H'l in l'l'<.:('IH d(•('fl.dt-s 1111 lh(' 
(•V<,t111h1n nl 1·IN'h'11111·.s 111111 ('11111• 

munit:t11iuns, 111 it.s hcvtlay. IIC'II 1.:,h, l 
hl\'t'OIL•tl. KIIIUl\l~ lllhl'I' thln,:::,:, lh(• 
11·~o~h,111r 1111d 1111: htM'I' 11111! 11+,•v„I• 

l•l)l'tl the fithl ul l':-ldin :tSlftlllhlll\'. 
11\'II I nhs i:-!,till <1n 1m1•i11111111 lt•rc l' 

in 1'<·M·,1l'th :,nd 1k\•rl111l1111•111, 1\.'1111 <111 1 
t11llltli\l htU.IJ,;f.'I IJf ~hm11 5? hllliHII :,ncl 
;I .'S-lttll lhKI mdvtlt•j' m~»Y .,r tlll' 
w11rld's 11rn111wr snrn1tls1:-. i11d11di111: 
Nnhel laur~JI<'$. 

Out tts lht!- t'fli:"t'I!; ul A.I'.&, r:~ 
hn•11ltup h1111 y,,au-: 111,:.U \'ll()l!nrn: IU lll' 
fcll, lndu:,ltY :uml)'MS .s:iltl II II'• 
m:1i11ct.l tu l;.(' :.'<'<'ll whcthl'I' :1 (.'!l:1llA• 
llllt 111'11 l hhit ,111d lh•· jlt('l!frrn11un t 11 
11,,1,v IIC'II 1<'-"<':111•h h1r,lmrs wnuld 
1,t1•111··, ,11,• 111hh11u1111I 1111111v11liu11 111 

('(llhll\11111(':tl 1011:,; or lr;•~OIL'lll > l' 
!,,·;,rd1 a,ld ,·r.);11111111,; 111oc,v:1Hu11 

A1111ly~a•: hn,•r• "'111'(.\lluh•d lhlll lht· 
Baby Dell rt.scnrch rncllltlC's tr~ 
llk<'II)' to bc highly appllcatfon1•0tlt.1H,' 
cd, focu,1ng on Mt.r-tcrm ptot.luc,, 
ra 1her than pure l'c,a.11,ch. 

Slnt~ tho b<tokup or A.T.& 1'., Utll 
t.1:1bs _ha~ bcen co11C'Mlrtnlng morc 011 
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Appendix 

Communication business 
Auszüge aus einer advertising-serie von Nothern Telecom ... 
. .. zeigt eine handvoll Services, 
gibt einen Überblick über den State of the art 
und macht an durch Präsentation und Argumentation 

aus: Fortune, April 25. 1988 

FROM NORTHERN TELECOM 
Successtvl companies usc eveiy available asset IOcheit sc,ategt: 

advall4398-1nchJd1ng 1heir into,mat,on resources. 
Throvgho>J1 lhe lolow,ng pages you~ see exarnpieS ol 00,1 

No,1hem lele<:om hefps you net.-.'Ol'k ~w, 1ntorn,ab0ll resources-&ot benef 
perf0tmanc::&, sharpe, euS1omer focus.fasrer f\Ol.vprOduct iniroductions and 
more. All avatlable now lhtough Northern Te'.eoom notworking pr<Xtucts 
Anc,I t,ON!CCtl 1h01 ICI yOU CO(l'l()t(te put)[ic o.n<J C()(P()l818 OOM'OrkS 111'1 new 
ways tor ,eal buSiness resuns. 

And as 1he worlefs iargeSI 5'1Pl)l;e, d fullydigoal -.unocal>OnS 
St'Slems. w11h 0vet 34 m11100 hne$ v!Ofl(t,,.'ICfe.noone k.nONS more aboul 
net:.•.()rkin<J fot y0ur compec11,ve tidvantage. 

....._. m.Hthcm 
I ~ tCIGC'om 
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GREATER STRATEGIC 
ADVANTAGE 

Not1hem Telecom'$ netv;'()tking P,OOUCIS and services 
let you dePQY )'OOr inlorm.atiOn rec-...ources S1rmegica!l·1. 
Theylet yQ1J ~rol lhe now ~ i.-.c>rm.-"lt()O esse<1lial 10 

high·speed dec1S()n makmg, IOOnl\VOf k.. il'lnO'JaOOl'l 
ancl 18SJ)OOSive Customer setw.:e. They ltl ~()U map OVI 
an open patll tor lhe fvtlJlc, ThO re&.ih ,:s a nerwcn 1na1 

pul$ )'00 ahc.id of y01Jr c:omi,ct1hon 

Teleohonc ~"l.r11es ~ire m.;oono 111er 
enormovs resoorcosavadable to }00 1n new vr.l'yS wllh 

l'-«>rlllern Teteoom 's OMS • SuperNode: Non they c.1n 
bung >OU powerlll seMces lhoy COLtJ oever beJof e ollor 

IOClud1ng many~1om„dc,s,gnad IOc YotJ. 
Wtil Nor'lhern Telecom's „AcojlQtl" C~r Oefincd 

Nel\d~; y0u can combne 11wse lefeOhone, 
oompany seN,ccs wi1h intorma1.100 mot1agemel"-i 

s·tstems and ~ owncommunica1ions18SX)Ufces-any 
way }00 wan1-1nto a strategiicoorpo,a1e,wide r'IOIVl()(k. 

For the hrSI lime ~ Y2!:! ~ve a ner.-.'Ofk tha1 
~ oonttOI IOO'lee,I )®' day•l~M fv.ure needs. 

DM$ S.,perNode alld MC< ,ct,a,, Cc,;aomer Oel,ned 
NclVK>rkw'IQ a,e ft.llly c:omD,ll!blO wi1h over 27,0CIJ 

Notthe,n klccan Meridian Sl: 1' and St:100· 1niegra100 
scrviccs l'ietwclfks.OPN" paciO,."'f sw«:IW'lg SySaems and 

3,700 Otv1S dtg:11af s•Nt(:hu~ systems ,,,,ah ove, IV,'() 

millioo Cenirex t.nes nalionwide. 
Northern Tetecom prodvcls oonhrm our ICaderShtf) W'I 
def.Je""9 IS(),,I, Arid th<?y re!ICCt Our convn11men1 10 

providi'lg 1ncteased connec:IMly and prcseMng yrjl..lf 
ll"l'YeStment in eo<nmuncai()ns. NI ()311 of a greaier 

oomm!1men110 Yo'()(k v.1lh >W to make Sl"laring 
informruion,any,·lhete.any11me and io aoy 10.-m. 

as easv as Ys-lO a phone. 
To deploy yOut it\Sor matQn resoorces tii-:e any 01h8r 

COl'P0fa1e asse1-tor maximum compecttve actvanrage 
--conioo Norlhein Tetccom. 

.. 
' .. 

I._. nurthom 
1,,1, fOIOCun, 

NETWORKING 
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GREATER STRATEGIC 
ADVANTAGE 
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GREATER EFFICIENCY 
/'lb1heto TclCCOm's \'-.+ide var,etyol da:m 1'\CtwOr'kv'IQ 
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telept-onc ou:1c1 on )-Ol.lf vm2. /\/)!Jwll(:111i::1 ~()U use 
your 1o!eph0il8 C(.Vnpany·s nr,two1k. your c,:,n,or :s 

combtn.J;l()(, Qt lhe :wo. yOU (.30 c,..-:orxt ;<JUi d~t.1 
flC!M'Of kc'19 capabdn.~ \',0tld•1tl(IC 1htOVCJh rl 

hJOMCtn TCieCOm OPr\l' paekl.>! s-.v,:Cl·1og stSl(lf'!l. 

FOf ne1wor~ !hat can rnakc Y('A•' en1,,~ t)uS1noss 
more eff.oent. COlllCtCI NC11 lt'.t:r O Tt-)(.-COO\ 
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FASTER START-UPS 
Yovr company115constonll'1 on lhe move.takf'IQ 
advanr,aoe ol oev1()1)POtlun.t,eS tot gro,.1h and 
'expansion. And Nothef n Tefe<:Ol"n neiv'°' lurg 

productsand SCf\!tCeS ava-tJble ftom ,p.;r telephone 
compat1y9r.-eyou all IM IO()IS Y(XJ nee<1 10 keep pace 

with change-no mancr hOw 1aptd. 

Wilh Me,oon· D,g11.11 C(.>(!1rex VOiCO anc.i Ciata services 
youcan hnl<.a Single pe100llQI' an~l'llll'Q 011iee easily 

w1lh ~()Ur C()(J)Ofate netv.'O<l<.So poop:e ,n o now 
tll'andl Ollteecan be a wo,k1ng pa,t of yOuf coc0Cta1e 

ne1v.101k before they're unpacked,And \'()(,jr 1~~ 
cc:-npany can g~ YoU conuc, of rnoves ana changes. 

1eassigning scrv,ccs OOscd 01, ro rvldo;.lf 1'\eeOS and 
selllng up llr,ks IO 1emo1e laci111,es, 

For Ol?IVIO'l<ing tn..'ll ((I~ wilh yOu, 
CCW'll(l(;l Nonhern Teleeom. 
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SHARPER 
CUSTOMER FOCUS 

Nothlng 1s rnote 1mpot1an110 the 
$UCOOSSOI any busaoess-large ex 

small- 1han onc•to•one. respons,ve 
cvsiome, coniact Ancf NCf1hern Telecom 

Ofl(lfS a V,'lr~d ncr...•l(lrkll'lg P,OdUCIS aocs 
SOMCCS lnal ~ )()Uf Customcls" 

nccds " s,ghl 
ßcS)("!~ airen.d;• pcs,ul.ir 1ea1u,os sucll as 

8CX},n1.1mbe, SCC\'ICCS, IC·.aSI 0061 IOUl,ng 
ano Meflchan· OIO'f.l Cen11e)(. VOIJf phone 

oompany ro.-, otte,s many actva/lCed now 
Sel\'(::(-'S tirough Nct\hcrn TeJeoom sysiems. 

Ncl\•IOfk•vAde aV!c.-natc: ce!I d1sinbvtQn 
,nsiandy rouies ~r ca11s 1owh01e }W 
CJll sel\'C them 1mmc-o.iaic1y-arrywhcreon 
)'OUf net.\'Cll'k.Gall1ng l1ncideo!1he3!1()n C\"eO 

1e11s )(lU\·,h<fS caning 0010,e y0u pick up 
lha pl'lC)r'le. Soyou can ot'~, ll"llrr~:Mte. 

cusiom,zc.--d 0-SSlSlance. 

·, Fo, nt-lw01k11'9 ltlal letS )'OU etea1e 
' oned,n,ktodptOOUOISancfseN<leSl()f 
~ your (;\IS!Of"nefS. oon1ac1 NCN1nern Teieoom. 
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.... ... uu,thom 
I 1,-I, toloccun 
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t '-c ,, ,, ,, ,, 

,,,~c 

NETWORKING 

QUICKER 
TURNAROUND 

Nortnern TeleCOl'n net,V()fking 
prodUCCS and sel\'ices link yo,ur com,xioy 
fTlO(e dosely ,•..eh l<ey SOPl)l,et~ So lhey 
can rosponcS 1ust-1M1me with lhe patt$ 
and malenals you need. 

A Mend,an· $~ 1 • O< SI.-t (XJ-P8X 
C:OOl'ICdcd w4h a OEC VKX mu'\lC()n'Ouler 
anc:I a 0~ 220· ;c,m1nalfor 
exampl~. v.,11 lind a suppher's oroern,g 
klf0tmalion and dlSplay d b yOu as 
yov're d-ahng them. Oder processit'g. 
contirmaioo. •n\lOClt'lg aM 1~,1 are 
an done c1caroruca11y !hrough 1he mOSt 
elfic,enl ccrnb,natictl ot lelcphOl'I? 
~ny or p,Na:a hoes. 

For ne:v,"Of~•ng 1hafs ~~ 10 
0<der. conzact Nortncrn Teic-com. 
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FASTER NEW PRODUCT 
INTRODUCTIONS 

New P,odUCIS toll OVI thc doof laste( wncn 
y0u coonect }<lt.Jr cornpu1ers and letl1WlB!s lhrovgh 
Nonhefn TcJeoom daia n(:(v.'()(k1rig P,OdUCIS Md SCMCeS. 

For examplc,on R&O l.:!b in one location can shate 
1nf~ma1ioo prol'l'IO(tf w1:h Jll('IJketing ancl manoiactvnng 
ofhocs anywhero in the \\()C'kt. Coof)erahve elfQrls 'Mth 
major oonpi..'(er m.1kefs ICI us cJl.cr y0u many wavs 10 
C(.t)necl and manage your dalo 1eSOlitces.no ma11t11 hcw 
ma.ny dil!erenl J.orXfs ol corn1>ulet$ YoV need 10 net..•,'Ctk. 
Fte,m Me<.:!1.ln" LANSTM" PC local afea netwOfkS!Oh'9h• 
VOlur~'llgh•t.Oeed ()PN· p,1cket: sw:k;Jw')g sys1ems.ou, 
\'i!OO \',lliCty Qt data neiv10rk1ng prO(IUCIS and S8f'Vll"..(!$ 
mall.es mru mooon ghde e~.,sly 1,00, onc cmd ol ')U,)1 
netwofk 10 the Olher, 

F0t •'IO-~,\'Of1,:ing thal he!ps yOu sp,n out~·, ixodvcts 
1n less btne, co11tac1 Noflhctn Tclcco:n. 

I
.._~ nurthc,n • 1,,1, reicaun, 

1 

EARLIER DECISIONS 
Nonhe•n leiecom ;s b<ing;ng ISDN homc. 

Soon lhe pc,.-.,, ol ',()Vr corl')Ora:e nel'IIOfk wlll be ~,s 
wherever and Y.-tieotMir ~ need c. 

TOQelher Wllh a leading lelephone company, a 
N0t1hern Teiecom DMS" digital~ wil deA\<er (X)\•..erlul 
lnleg<ale<I $eM;e$ (l;gil.11-'°'k ,oloo ard dala SCMCeS 
to lh8 dOOrstep over Norlhern Teleoom fibef opt.C: 1.1ans­
mission svsierns. 'rt).11 be able 10 exienc, your WO<k•ng 
hours w1!houl e,acnding you, hours al wor"I<. ancl synctuo• 
nize yoo, business Wllh CUSIOmefS Md 00,ltlerS 11) Oll'll?f 
lirne zones. Atler WOl'k. ISON ...... brOOdOO ydur homo 
COO'W'r'IU111call()(IS ,n:o nev, cn:crtainmcnt SCl"Jices. ;1ccess 
10dal.1bases. V<leole~ home banloog anc! ShOl)p,ng, 
andmore. 

FC( nervlOl'k,ng lhal 01,.~0S up f)('\V possibtl.TteS, 
C:00\aCl Noflhcrn Telecom, 

.... nurthcm 1 .,.,. tC!ICCUlt'I 
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Appendix 

Touch-screens 
Neue Technologien, die in der Frage nach dem Touchscreen 
neue Antworten herausfördern könnten .... 

aus: Computer Design, March 15, 1988 

SYSTEM DESIGN 

Acou:stic touch techn·o;lo:gy 
adds a new input dim.ension 
Most touch-input technologics force designcrs to sacrifice transparency, 
ruggedness or easy integration. The surfacc acoustic wave approach, 
ho,vcvcr, lets the1n have all three-and adds a Z axis as weil. 

As 1ouch screens havc bccomc morc popular, the 
nced ror transp:ucncy. ruggedncss and easy 

imcgration has bc.:ome more acutc. But thc fomil­
iar infrarcd, capacitivc. and rcsistive-membranc 
lOuch-input tct"hnologies have individunlly becn 
unable 10 mcet all three requiremcnts. The surface 
acoustic wave (SA \V) wuch-input techniquc, how­
cver, <loe~ mcct all thrce. Furthermore. by includ­
ing a pressure-sensing capability, SA \V lets system 
developers take advamage of softwarc developed 
for 01her input dc,•ices. such as mice, light pens. and 
digitizcr tablets. 

Se\'eral aspects of today's touch-screen markct 
are dictating spei:ific nceds. Touch screcns are in­
creasingly uscd in poin1-of-sale, public-informa­
tion and factory,control upplications, which arc thc 
most dcinnnding in tcrms or uscr friendliness, so 
ruggedncss is an essemial rcquircmcnt. Thc dcvel­
oprnent of high,rcsolution CRT display graphics, 
which figure promincntly in ...:onfiguring a complete 
touch-input subsystem, is driving thc nced ror im­
agc clarity and brightness. The proliferation of 
portable co111pu1crs with lcss rcadablc liquid-crystal 
Oat-pancl displays has intensificd thc necd for 
transparency. Gl3ss is the most wgged scrccn sur­
racc. and also thc rnost transparent, so touch 
scrccns that use clear glass alolle have a decidcd ad­
van,agc over scrcens that usc a co:ucd glass panel or 
glass wi1h a film overlny. 

Mark Platshon 
Pfo1slton is presidem und dir~c1or of rcscard1 und 
dewdopmtt1I 01 Elograpl11ct fOok Ridgt•, TNJ. 

lnfrared screens oller complete transparency 
One common tonch-input alternative is lhe infrared 
touch screcn, which uses light emining diodes 
(LEDsJ 10 beam infrared signals across the surface 
of a monitor screcn-just in front or the dis­
play-to a sei of pho1odetectors. Resolution is 
limited by the number and dcnsity of LEDs and 
photodctcctors :hat can bc physically-and cost ef­
fcctivcly-ins1alled along 1he edgc of 1hc screen. 
Typically, thc LEDs are 1/4 in. apan. but sof1ware 
modifications can crcatc an cffcctivc spacing reso­
lu1ion of l /8 in. Since infrared touch screens don't 
require a coating or film on thc display surface, 
thcy're completcly transparent. 

\Vith infrarcd tcchnology screcns. touch acti\'a­
tion occurs whcn a pointing dcvkc. such as a t'inger 
or Stylus, intcrrupts an interseclion of infrarcd sig­
nals. rather than whcn thc scrccn surface is 
touchcd. This lack of tactile feedback can confuse 
the uscr, po1en1ially eausing high error ratcs. or 
"mis-hits." Thc cxpcricnccd user, who oftcn 
touches scveral touch i:oncs in rapid succession. can 
bccomc:: cvcn morc conrused than a novicc. Since 
the finger ncvcr lcavcs the light•beam plane as the 
choices arc made. morc enors can occur. 

lnfrnred tcchnology docs afford ruggcdness and 
transparcncy. but thcsc touch panels arc the most 
mcchanically difficull 10 ins1all, sincc a custom 
bezcl must be addcd 10 the display 10 provide a pa1h 
through which lhc infrared beams can lravel. This 
installation difliculty has hindcred the widcsprcad 
acccptancc or infrarcd screcns. as h3ve thc ,ouch· 
ac1iva1ion problcrn and thc high parts count th:1t's 
requircd ror high rcsolution. 

Tht Con-Col:a bolllin1t pl:anl in San l)itJ?O uns ,:a 
r,sislivt•mtmbr:ant IOuch scr«n display with :animattd 
gnphi<s IQ cltpic( ils cnlirt ingrcdicnt mixing proctss. 
Otvclnptd bt Conrrol PtoctSS cOntnpor(. IA). lht 
S)'Sltm htlptd CUI optr21()r lr"!linin~ limt from 18 
months 10 ~o·tnl wteki. 

The capacitive route 
Capacitive 1011ch screens have a transparent coating 
of indiurn tin oxide (ITOJ on the inside and outside 
surfaccs of a glass pancl. Somc manufacturers also 
coat the outside surface with !in amimonv oxide 
(TAO) 10 improvc wcar resistancc. In oper3tion. a 
low current llows across thc capacitivc pancl and 
establishes the frequencies of t'our oscillator cir• 

~uits at thc panel's corners. \Vhen the screen is 
1ouchcd, the operator's body impedance alters the 
frequency of 1he four oscillators. and the touch 
location is calculatcd from the differential fre­
quency changes of the four oscillators. 

Capacilive touch screens are very easy tO me­
chanically install. a fea1urc that they sharc with 
SA W panels. Most tapaci1ive screens use 8-bit con­
trollers 10 obtain a resolution of 256 x 256 p0ssiblc 
1ouch points. 

Because capacitive touch screens use very low sig­
nal lcvels. the scrccn must be shielded from noise 
from both internal display electronics and cxternal 
electromcchanical interfcrencc found in thc work• 
ing environrnent. Plasmadisplay, run at such high 
noise lcvcls, in fac1, that thcy can'l be used with 
capacitive touch screens. Generally, nonc or the 
01her touch scrccns requires thcse spccial electrical 
considerations. 

A different toueh 
Analog rcsistivc-mcmbrane scrcens. now the most 
popular type of touch-screen tcchnology. arc a 
high-rcsolu1ion version of proven membrane­
swi1ch technology. Resisiive-membrane technology 
costs the least o( the touch-input alternatives. 
Screen ins1alla1ion is fairly straigh1forward, al-
1hough thc bezcl can't be allowed 10 clamp directly 
on thc scrccn's activc area. Rcsistivc::-membrane 
screen$ have the highest resolution of all 1he avail­
able technologies. wi1h up to 4.096 x 4,096 possible 
touch points on the scrccn. rcgardless of thc sizc or 
1he screen. This gives the designer extensive control 

tb) 
Tua$ ln~lmmtnl~ (Austin, iX) u~s rui.s1iv,.mtmbr21nt touch scrttns to monltor and control ils prinlcd circuit 
bottd (Opptr plalini lint, which indudu :ahoul 34 chtmiul b1th v1ts. A sin,tlt scrttn (a) displays S4 proctss 
variablts: 2 itd l'ROR rnt$S:lJtt btlow :a 01 kon :altru lht optr'21or 10 2 probltm. Prtssint lht icon olls up his• 
lorinl du:. On lh<' ut in t(UC'Slion lhJ. informini: lht optnlor or dtvtlopin,i: lrtnds. Tht systtm htlps 'ft :infici­
p11c snd CQtrtC'I pt(Kt"'< ptoblt'm.S h(fort lhty :a(fccl lht (lmdlty ()f lhc pl•ting prO<d$. 
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Appendix 

Touch-screens 

Making a touch screen work 

Applica1ions thal contlnue 10 bo best served by a 
mouse or keyboard include desktop ac1lv• 

ities such as word processing, spreadsheets and 
data entry. and digiti:zers have proven 10 be an ex­
cellent input device for CAO/CAM applications. 
8ut touch screens provlde the most natural user 
intertace between computers and users In a num, 
ber of environmen1s. 

For laptops, the tauch screen can provide lhe 
same Interface capabllltles as a mouse, without 
the need for the additional extemal peripheral. In 
public klosks, the touch screen olfers a fully inte· 
grated Interface that doesn't invite mischiel. In the 
fac10,y, touch scroens give the user a way lo gain 
controlled yet comprehensive access to lactory• 
control processes. 

To make optimum use ol the lnteraclive charac• 
teris1ics of touch screens, however. soveral fac, 
tors must be taken iflto accounl. Successfut 
touch•lnput applicatlons will organize lnformalfon 
ellectively so that users are gulded to the right set 
of choices foc a given situation. For example, a sys, 
tem status screen can flash a wamlng message 
that, when pressed. will display a sei of instruc• 
tions on how to handle the crisis. 

lt's critical for a touch•input application to take 
lhe intended user's knowledge level ir:'10 account. 
Users tend 10 fall into three categories: the naive. 
the trained and the very proficien1. Well•designed 
touch•screen programs should be able to conven 
the novice into a 1rained user very quickly by pre• 
sen11ng him wlth simple sequences of choices. 

over touch-zonc configuration. 
The cesistive.membrane touch panel consists or a 

clear conductive film over the surface of a clear 
glass or plascic panel, separaced by an array of ciny, 
transparcnl clastic dots. The film overlay consists 
of eicher polycarbonate (lexan) or orient<d poly• 
cstcr (Mylar). The facing surfaces of ehe film and 
clear pancl arc coatcd with a conductive material 
such as ITO. , 

With resistive.membrane technology. vohage 
iravels alternately along ehe X and Y axes across the 
touch screen, whilc the opposite edgcs are alter­
natcly grounded, thus creating a uniform voltage 
gradient across the scrccn. Whcn thc screcn is 
touched, thc conductive film111aycr-acting a! a 
voltagc probe-touches the bo11om layer, causmg 
electrical comact t0 be made·and a voltagc mcasure• 
ment to bc scnt to the comroller, registering thc 
much location. 

Regardless of the sizc of thc fingcr or Stylus, the 
rcsistive screens communicate only a singk point to 
the computcr at thc ccntcr or the area 1ouched, 
which is also true of capacitivc scrccns. This 
feature-plus thc fact that 1he resislive screen's rcs-

Programs that are designed f!)r use in public• 
informatlon klosks should featuce large. obvious 
touch zones, wilh only a few choices presented at 
any given time. 

Fqr trained users, 1he screen can be densely 
packed. Some touch•screen applications in the 
factory, for example, have as many as 100 touch 
zones on a slngte screen. The trained user qulckly 
becomes proflcient as tho system becomes more 
familiar, and this level ot system f amlllarlty crcatcs 
a need for high•speed program rcsponse. Without 
it, the operator can easily get ahead of the system 
as commands are executed in a quick series, This 
is par1icularly true in the military and in factories. 
where procedvres are conlinually repeated. 

In addition to organizing information eflicienlly. 
successtul touch•screen applications should 
make effective use of avdio and video indicators to 
provide operator feedback. Audlble signals, for ex• 
ample. can be used to indicate touch, llftoff. or an 
invalid entry. 

Color ptays an imponan1 ,ole In screen design 
and should bc useo 10 enhance a touch,inpul ap­
plication, wilh a color change signaling a touch 
activalion. for exampte. Lellering and individual 
touch zones must appear in colors that conHast 
well with lhe background. Certain colors are most 
appropriate for specilic lunctlons: re·d. lor cxam• 
pte. is a good warning or "!lag" color. The z,axis 
capability of surface acoustic wave tecnnotogy 
also allows the crea1lon of specfal "'crltlcal" zones 
thal vary color according to 1oucn pressure. 

oJution matches or e:<ceeds the resolution of most 
monitors-has made thcsc screcns popular for 
drawing and handwricing applicacions. ßoth fea• 
eures also contribute to accurate visual feedback, 
with Operators gctting thc same type of responsc 
thcy rcccivc when using pencil and paper. 

High-resolution applications 
(f menus can communicate the choices available in 
a touch-input application, a high-resolution screen 
isn't required. However. for video-based applica­
tions, such as thosc used extensivcly for interactivc 
training, a high-resolution technology such as 
rcsistive-membrane is essential bccause it lcts the 
dcsigner place ac1ive touch zones over any im• 
age-or ponion of ~n image-produced by the 
video camera. 

In addition, other new high-resolution applica• 
lions are increasing 1he demand for resis,ive• 
membrane touch technology. Microfiche filcs of 
auto parts, for example, are being convened eo CD· 
ROM data bases, requiring touch screens thac can 
accommodate !arge numbers of touch zones. High 
rcsolu1ion is also imponant ror certain gr:iphics 
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applications. such as the sim~lation of the_ slide 
switches used to conuol aud10 charactensucs ,n 
stereo equalizers, nuid levels in process control_, 
and darkness level in photocopiers. The closer 
scalc-line spacing that higher rcsolution permits 
!li,·e.s the user bcuer comrol over thc adjustment be• 
fng madc with thc swi1ch. 

Using·sound waves to determine touch location 
SA w represents a founh type of touch-screen tech· 
nology. Reccnt controller improvc~cnts have ma?c 
SA IV practical for real-world apphca11ons requir­
ing a combination oft ransparency. ruggedn_css a~d 
ease ofinscallation. Although a SA \V panel 1s cas1ly 
inStalled on a monitor, the activc elements of 1hc 
scrccn can also bc affixed directly to the surface of 
a display. eliminating the need for a separate touch 
panel. But whether implementcd on a separate 
pancl or directly on ehe display glass, all of the ac­
tive elemcnts can bc concealcd behmd the normal 
be,cl of a CRT or nat-panel display. 

SA \V touch technology takes advantage of the 
ability of inaudiblc. high-frequency acoustic waves 
tO travel over lhe surfacc of glass at vcry prec1se 
spceds in very straight lines. The w_avelength of t_he 
shrnal uscd in thcse 1ouch screens 1s about 0.02 in. 

Tl,e technolog)' has a high signal-10,noise ratio. 
whkh lets thc controller determine the center of 
ea,h tOu<h within :t 0.$ wavclength ( ± 1 /32 in.), 
regardless or the screen's dimc.nsions. Surf~ce 
acoustic screens have 1hc second h1ghest resoluuon 
ol' 1he touch-input ahecnatives, with up to 100 

touch points per inch, which is more than sufficicnt 
for most applications. Most pointers are largcr than 
1/32-in. wide. and "dead zones" of 1/32 in. are 
large enough 10 separate touch zones effectively. 

In SA W operation, a pair of p1ezoelectnc crans­
ducers convert a 5.53-MHz electrical sign_al gener­
ated by thc controller into surface acousuc wavc.s. 
The X-axis cransducer is located in the upper lett, 
hand corner of thc'scre:en; 1he Y-axis transduce:r, in 
the 1ower right•hand corner. Each transducer• 
generated signal cravels along the edge of the 
screen, encountcring a renective array printed 
dircctly along the edge of a glass panel. The array 
consists of a serics of0.2-mil-thick and l/,-in.-w1de 
diagonal parallel lincs made of powdcred glass. 

Each array element renects a small pan of the 
acoustic signal (0.2 percent) over the screen surface. 
The remainder of 1he signal travcls on 10 1he next 
array clement, where it's similarly renectc.d. By thc 
time the original signal reaches the opposae corner 
of the 10uch screen. almost all of its energy has been 
renected ouc over the display surface. To compen­
sate for the diminution of the original signal as it 
travels over-and is reOected away from-the edge 
of thc screcn, ehe reflective array elcments arc 
placed progressively closer together, ens~ring con• 
sistency in the strength of the ,vaves uavehng across 
the screen. 

The reflected portions of each signal are mct by 
mirror-image rcneclive arrays on the bouom and 
left side of the touch scrccn. These second arrays re­
flect the signals to 1wo recciving transducers, one 
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In a surh." 21,coustic w1vt couch 
p:anel, 2eous1ic signals ienerattd 
by 21n X or Y 1ran5mitting tr21.n:s.• 

duc:tr tr1ntl 10 a rd1ec1lvt :uray, 
ac-ross 1he surface or tht screen 
10 a sc:cond renective 21rr1y and, 
rinally, eo :a r«eiving cransducer. 
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control processes. 

To make optimum use ol the lnteraclive charac• 
teris1ics of touch screens, however. soveral fac, 
tors must be taken iflto accounl. Successfut 
touch•lnput applicatlons will organize lnformalfon 
ellectively so that users are gulded to the right set 
of choices foc a given situation. For example, a sys, 
tem status screen can flash a wamlng message 
that, when pressed. will display a sei of instruc• 
tions on how to handle the crisis. 

lt's critical for a touch•input application to take 
lhe intended user's knowledge level ir:'10 account. 
Users tend 10 fall into three categories: the naive. 
the trained and the very proficien1. Well•designed 
touch•screen programs should be able to conven 
the novice into a 1rained user very quickly by pre• 
sen11ng him wlth simple sequences of choices. 

over touch-zonc configuration. 
The cesistive.membrane touch panel consists or a 

clear conductive film over the surface of a clear 
glass or plascic panel, separaced by an array of ciny, 
transparcnl clastic dots. The film overlay consists 
of eicher polycarbonate (lexan) or orient<d poly• 
cstcr (Mylar). The facing surfaces of ehe film and 
clear pancl arc coatcd with a conductive material 
such as ITO. , 

With resistive.membrane technology. vohage 
iravels alternately along ehe X and Y axes across the 
touch screen, whilc the opposite edgcs are alter­
natcly grounded, thus creating a uniform voltage 
gradient across the scrccn. Whcn thc screcn is 
touched, thc conductive film111aycr-acting a! a 
voltagc probe-touches the bo11om layer, causmg 
electrical comact t0 be made·and a voltagc mcasure• 
ment to bc scnt to the comroller, registering thc 
much location. 

Regardless of the sizc of thc fingcr or Stylus, the 
rcsistive screens communicate only a singk point to 
the computcr at thc ccntcr or the area 1ouched, 
which is also true of capacitivc scrccns. This 
feature-plus thc fact that 1he resislive screen's rcs-

Programs that are designed f!)r use in public• 
informatlon klosks should featuce large. obvious 
touch zones, wilh only a few choices presented at 
any given time. 

Fqr trained users, 1he screen can be densely 
packed. Some touch•screen applications in the 
factory, for example, have as many as 100 touch 
zones on a slngte screen. The trained user qulckly 
becomes proflcient as tho system becomes more 
familiar, and this level ot system f amlllarlty crcatcs 
a need for high•speed program rcsponse. Without 
it, the operator can easily get ahead of the system 
as commands are executed in a quick series, This 
is par1icularly true in the military and in factories. 
where procedvres are conlinually repeated. 

In addition to organizing information eflicienlly. 
successtul touch•screen applications should 
make effective use of avdio and video indicators to 
provide operator feedback. Audlble signals, for ex• 
ample. can be used to indicate touch, llftoff. or an 
invalid entry. 

Color ptays an imponan1 ,ole In screen design 
and should bc useo 10 enhance a touch,inpul ap­
plication, wilh a color change signaling a touch 
activalion. for exampte. Lellering and individual 
touch zones must appear in colors that conHast 
well with lhe background. Certain colors are most 
appropriate for specilic lunctlons: re·d. lor cxam• 
pte. is a good warning or "!lag" color. The z,axis 
capability of surface acoustic wave tecnnotogy 
also allows the crea1lon of specfal "'crltlcal" zones 
thal vary color according to 1oucn pressure. 

oJution matches or e:<ceeds the resolution of most 
monitors-has made thcsc screcns popular for 
drawing and handwricing applicacions. ßoth fea• 
eures also contribute to accurate visual feedback, 
with Operators gctting thc same type of responsc 
thcy rcccivc when using pencil and paper. 

High-resolution applications 
(f menus can communicate the choices available in 
a touch-input application, a high-resolution screen 
isn't required. However. for video-based applica­
tions, such as thosc used extensivcly for interactivc 
training, a high-resolution technology such as 
rcsistive-membrane is essential bccause it lcts the 
dcsigner place ac1ive touch zones over any im• 
age-or ponion of ~n image-produced by the 
video camera. 

In addition, other new high-resolution applica• 
lions are increasing 1he demand for resis,ive• 
membrane touch technology. Microfiche filcs of 
auto parts, for example, are being convened eo CD· 
ROM data bases, requiring touch screens thac can 
accommodate !arge numbers of touch zones. High 
rcsolu1ion is also imponant ror certain gr:iphics 
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applications. such as the sim~lation of the_ slide 
switches used to conuol aud10 charactensucs ,n 
stereo equalizers, nuid levels in process control_, 
and darkness level in photocopiers. The closer 
scalc-line spacing that higher rcsolution permits 
!li,·e.s the user bcuer comrol over thc adjustment be• 
fng madc with thc swi1ch. 

Using·sound waves to determine touch location 
SA w represents a founh type of touch-screen tech· 
nology. Reccnt controller improvc~cnts have ma?c 
SA IV practical for real-world apphca11ons requir­
ing a combination oft ransparency. ruggedn_css a~d 
ease ofinscallation. Although a SA \V panel 1s cas1ly 
inStalled on a monitor, the activc elements of 1hc 
scrccn can also bc affixed directly to the surface of 
a display. eliminating the need for a separate touch 
panel. But whether implementcd on a separate 
pancl or directly on ehe display glass, all of the ac­
tive elemcnts can bc concealcd behmd the normal 
be,cl of a CRT or nat-panel display. 

SA \V touch technology takes advantage of the 
ability of inaudiblc. high-frequency acoustic waves 
tO travel over lhe surfacc of glass at vcry prec1se 
spceds in very straight lines. The w_avelength of t_he 
shrnal uscd in thcse 1ouch screens 1s about 0.02 in. 

Tl,e technolog)' has a high signal-10,noise ratio. 
whkh lets thc controller determine the center of 
ea,h tOu<h within :t 0.$ wavclength ( ± 1 /32 in.), 
regardless or the screen's dimc.nsions. Surf~ce 
acoustic screens have 1hc second h1ghest resoluuon 
ol' 1he touch-input ahecnatives, with up to 100 

touch points per inch, which is more than sufficicnt 
for most applications. Most pointers are largcr than 
1/32-in. wide. and "dead zones" of 1/32 in. are 
large enough 10 separate touch zones effectively. 

In SA W operation, a pair of p1ezoelectnc crans­
ducers convert a 5.53-MHz electrical sign_al gener­
ated by thc controller into surface acousuc wavc.s. 
The X-axis cransducer is located in the upper lett, 
hand corner of thc'scre:en; 1he Y-axis transduce:r, in 
the 1ower right•hand corner. Each transducer• 
generated signal cravels along the edge of the 
screen, encountcring a renective array printed 
dircctly along the edge of a glass panel. The array 
consists of a serics of0.2-mil-thick and l/,-in.-w1de 
diagonal parallel lincs made of powdcred glass. 

Each array element renects a small pan of the 
acoustic signal (0.2 percent) over the screen surface. 
The remainder of 1he signal travcls on 10 1he next 
array clement, where it's similarly renectc.d. By thc 
time the original signal reaches the opposae corner 
of the 10uch screen. almost all of its energy has been 
renected ouc over the display surface. To compen­
sate for the diminution of the original signal as it 
travels over-and is reOected away from-the edge 
of thc screcn, ehe reflective array elcments arc 
placed progressively closer together, ens~ring con• 
sistency in the strength of the ,vaves uavehng across 
the screen. 

The reflected portions of each signal are mct by 
mirror-image rcneclive arrays on the bouom and 
left side of the touch scrccn. These second arrays re­
flect the signals to 1wo recciving transducers, one 
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In a surh." 21,coustic w1vt couch 
p:anel, 2eous1ic signals ienerattd 
by 21n X or Y 1ran5mitting tr21.n:s.• 

duc:tr tr1ntl 10 a rd1ec1lvt :uray, 
ac-ross 1he surface or tht screen 
10 a sc:cond renective 21rr1y and, 
rinally, eo :a r«eiving cransducer. 
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ead1 f or ehe· X. and Y ignails. \'\-1 he'IJl a 't,ouch occurs,the ipointing de\ ic absorbs a pm:tio11 of ,h energy no,wing in bol h t'h � X a.nd Y direelio,ns, auenuali111g, c e signal. B y compar� ng I he . p oo o r he L �ived s.ign.al a.ad ·ehe kn•Oi.\1 r'i speed of s.01,,md ""'ave.s in ,glas:s.,. lhe ,cornro.lt�r ·aku!ate's. thc r.ou.ch loca,Ei•on. 
W.hat's the pointer?Thou�h all the tou.ch-input terhno�ogLes wor ,:i.•cll'- ith a:n l1ingl.oved fing�r, all e;.;,cepl re.sisti c mern­brane lim ,r ! h� c ypes of poi ntin g, devkes. t hat c� n beuised, ,rhus iimiting applic. tion flexi.bility. Cap d­tive 5creens rrc:quire a cor:iducfr.:c cylus. �udi, rw:s .an un tov, d finger or m-ud poi.mer; glov«i nngers, pe mdls.. or p,la I k p.oiot e-u-Si gcne:raUy won �t wor .. Anything larg•e enough to cast a s.ha.dow wor ·s on a:.r.n in :raretl, touch creein; but a St}hJs thal s too rthicu m.a. ca.use prnblc::m· . Resi:sti'!,I �m mbrarrl ouch • cfcent ein accept hard or so·r • poinuirs .. suclh as afingern . .11.I I y tus or g lo e;J fi n er. Th� r solmiono,t' res·:stive-m,cmbranc touch s.cn:en offers. the bt"Slr,espons. [O tyll.l poiracn. A S \V �•ouch �er en.can be acüvaJed wich .an,y o fl olb j,e t such as. a 
ll: to cd fi riigti r o rr penc.ii e.·rei er. '�A 'i}l takies ach·anrn:ge of the fn. t d ar i pliable poiritiliJg d v· e such as u fing ,can dieii.,,•e-r v rious deg;re- s of i.::muacl arie::i and press.ure. abs:orb� g mor, : or le e:Oit!li8 . . ~ \' ·- �bih•·. · eo n e pre-ssurn a ,,vell as locacion adds a. zft .o,;.is dime:rasion to muchmnpm, orrevin somie imere ing applicatkm po si-ili ·ics .. Pre sur,e sens.ing leis,... , \'l<l touch. f Oli e;-,;am-1:d e. ern ulat e ·Ot lt in p11H d vi<: es such , a m ou:sc. A li€,h[ touch cain be used to drag 11 th,e cur.sor a·cro.ss a.rtiv • tauch .z.ones ,. ichout .activ.atlon.,, f or cxat1 ple. i. hilc a he�r y 10,uch an be us d eo .. cli. k. '" ,or ac tv""te", a. ommand, P ure en:sing ·ain ;d .o be used .,,dth pull-down menus �i,dch a H 1ht touch eo p J,U the· me:m.m do .. .,,.n andl a h a ,. touch 10 ac l ·ate a mtnu ··hoice. \: ith other wo:iuds met:hods of handling puU�down merrns, ft:nger lifrnff cüv·a es lhc mcau. ch.o',ce. Thc drawbac·k o this m thod,, of coutr e, is [ha1 u:scn carn'1 lift ·heir fo1gerr from the di pla . .., ithoul acti­va i.ng a cou.ch z.one. The Z axi5; ca.n al:s.o l:le sed lo comr,ol s ro11trng speed.. robo k movem(int, or • r ,uerial now. St:ve·ral lev.e!s o Z�axis diff.er-enmiar�orii ,re pos.sibl and c.urren . ct"e ns n1ppon � 6l,e,;c I s. bu l mos,t app hc:·,u io r, a r e- b e t s.e: rvcd \'-' lt h nornorn c ha n L ..,.,,.o or t h rc�.•. �ke ehe 01 t , toutt;h�inpuJ ::1 1lieroa1lves. A Wha n "t bcen frc·-c of probl�nH, h-owc\Cr. Beforc Ehe•:ch,nolo y eo, tkli b� uscd in m::tuai applic: lions, fore:xnmpk, de •elopers h�d to de:al with tf'le racc 1ha.1f ore-ign m 11 e:r on t h e 5,,c rt n . S,U eh a s. h cäv �Je.i:seor \. �t1;:·r dro,p . ,::a abs.orb a poni n of thic ;JiCousdc
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1Nr,.11<·� .acoustit W'lllll'(I ·CS Wl 1touclh��cntn 11!ch111ulo1t\,1,e 1 . u er: work •wilb pli:iilblt poh1�,e I h:11t c�"' dit"l,ti ,:,r·,1m,r ·in llffllOlll'ßl. •. or ,p.re '!,! u· i!lll!1d ((Ullfllcl :.i ri:::11 '·'° U:1e 

1;n1rn, A pi a:bmt ·po inrt�r mch :ms li, iin[ll.tl:' fl U.U� 
'iUffl"WM'il:I 'llrl1hten a pr,e e$ 1 h� 5'1:\Fl'.itß. A li11th� tOJlli; lt l:111) 
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::JJ mou5t'. 1 i1eh1 h ueh ,could be u:s.cd 111 • 'dn�• '' 11 f1,e• 
tu l;);r, lor t . m.plt-. ,nd: :1 II e:av, louc:b c-01J1hl ;:IJC'I ·:Ji!li ai 
•· e<litc'k •· ltO :itli 1 • -� co,nmt:1 l'ld.
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