
















r:JDDJ 1973 INTERNATIONAL SYMPOSIUM and EXHIBITION 
NEW YORK CITY, STATLER-HILTON HOTEL 

MAY 15-16-17, 1973 

SID 73 -reflecting its growing worldwide technological 

stature - will feature the most comprehensive global 

development reports on diversified information display 

subjects ever presented, with over 60 papers by more 

than 120 from here and abroad, including speakers from 

England, Japan , Norway, Italy and the Netherlands, in 

14 daytime sessions, and 2 7 panelists participating in 

evening discussion forums ... The program will also be 

highlighted by invited talks on a long-range forecast on 

TVs future and upcoming innovations, on-line dialogues 

with graphic terminals and perception of displayed in­

formation, as well as a luncheon address- Wednesday, 

May 16 - on integrated character animation display 

THE TIMELY TWO-DAY SEMINARS, introduced in '72 
at SID, have also been programmed for Monday, May 14 and 
Friday, May 18 ... Under the cosponsorship of the Poly­
technic Institute of Brooklyn, eight lectures will be offered on 
human factors in information display and computer graphics. 
Complete session and registration details appear in the 
center-fold. 

A MESSAGE DESK, in operation daily during SID '73, 
will accept all incoming calls for posting on a bulletin board. 
Specially-assigned SID telephone number is 212-947-2578. 

FOR PROMPT REGISTRATION / FIESERVATION 
SERVICE, the registration forms should be completed as 
early as possible and returned to the hotel and SID 73 treas­
urer, but surely before the deadlines noted . . . Additional 
programs are available from SID, 654 N. Sepulveda Blvd., 
Suite 15, Los Angeles, Cal. 90049, or Lewis Winner, 152 W. 
42d Street, New York, N.Y. 10036. 

THE CAMERA-RECORDER REGULATION POLICY, 
forbidding cameras or recorders in the evening panel rooms, 
will again be in force during SID 73 to insure spontaneity and 
freedom of impromptu expression among panelists and aud­
ience. But, recorders and cameras will be allowed in the day 
session rooms. 

A HOSPITALITY DESK in the first-level registration area, 
will contain an assortment of pamphlets, brochures, maps, 
restaurant and shopping guides, plus daily listings of special 
events in the Greater New York area. 

THE STATLER-HILTON HOTEL in New York City, 
where all of the day-evening sessions and seminars and ex­
hibits will be held, is located on 7th Avenue, between 33d 
and 32d Streets, opposite the Penn-Central and Long Island 
Railroad stations and the new Madison Square Garden Cen­
ter, convenient to the internationally-famous Broadway theatre 
district and all terminals, subway stations and buses. . .. 

THE S ID 73 INTERNATI ONA L SYMPOSIUM / 
EXHIBITION, the 14th annual event, is sponsored by the 
Society for Information Display, with headquarters in Los 
Angeles, Cal. SID membership forms, publications and com­
plete information on supplementary society activities, includ­
ing regional programs, will be available in a SID booth on the 
exhibition floor. 

Page 16 I SID Journal 

supported by a large-screen color-TV demonstration ... 

Illustrated 800- 7 000 word condensations of all papers -

invited and contributed -plus introductory comments on 

day-evening sessions will appear in a DIGEST of TECH­

NICAL PAPERS, distributed to all registrants . . . The 

author interviews with face-to-face discussions will be 

continued, with scheduled announcements by session chair­

men . .. Also scheduled is a cocktail hour on Tuesday, 

May 7 5 . . . The annual 3 -day exhibition, which will be 

held in the first-/eve./ hotel exposition center, contiguous 

to the Grand and Gold Ballrooms, site of the day sessions, 

will include dynamic operational systems, equipments and 

accessories, valued at over $5-mi//ion . 

SES. 1/TUES., MAY 15/9:00-10:15 A.M. 

FORMAL OPENING/KEYNOTE 
(Grand Ballroom) 

Welcoming Remarks -

Presiding -

J. H. Becker 
General Chairman, SID 73 

H. G. Slottow 
Program Chairman, SID 73 

Annual SID Business Meeting 

C. P. Crocetti 
President, SID 

SID Honors and Awards Presentations -

W. Bethke 
Chairman, SID Honors and Awards Committee 

1972 Symposium Best-Paper Awards -

J . H. Becker 

KEYNOTE ADDRESS 

The Future of Television 

Robert Adler 
Vice President/Director of Research 

Zenith Radio Corporation 

SES. II/TUES., MAY 15/10:30 A.M.- 12:00 NOON 

Display Input/Output Techniques 
(Grand Ballroom) 

Chairman: R. S. Kicklighter 
Eastman Kodak Co. 
Rochester, N.Y. 

2.1: A Tracking and Pointing Light Pen Systems for Plasma 
Display/Memory Devices 

W.J. Coates, R.L. Johnson and P.T. Tucker 
University of Illinois 

Url;lana, Ill. 

2.2: The Analog Touch Panel - A Finger-Operated 
Computer Graphic Input Device 

J.A. Turner and G.J. Ritchie 
University of Essex 

Essex, England 

2.3: Hard Copy from Plasma-Panel Displays using 
Simultaneous Charge-Transfer Electrophotography 

G.F. Day F.H. Brown 

Varian Associates 
Palo Alto, Cal. 

Owens-Illinois, Inc. 

Okemos, Mich. 

2.4: Graphic System Application of Plasma Display-Memory 
Devices with Direct Electrical Readout 

R.L. Johnson and L.F. Weber 
University of Il linois 
Urbana, Ill. 

SES. III/TUES., MAY 15/10:30 A.M.-12:00 NOON 

Solid-State Display Technology 
(Gold Ballroom) 

Chairman: W.F. Goede 
Northrop Corp. 
Palos Verdes, Cal. 

3.1: Convolution Scattering Model for Ferroelectric Ceramics 
and Other Display Media 

A.L. Dal isa and R.J. Seymour 
Philips Laboratories 

Briarcliff Manor, N.Y. 

3.2: Ferroelectric Ceramic Surface-Deformation Devices for 
Image Storage and Display 

C. E. Land and W.O. Smith 

Sandia Laboratories 
Albuquerque, N.M. 

3.3: Electric Field and Light Intensity Dependence of Image 
Formation in the -Ruticon · · 

A.l. Lakatos 
Xerox Corp. 

Rochester, N.Y. 

3.4: An Operating 36-Character DC Electroluminescent 
Alphanumeric Display 

A.L. Mears, J . Parker and 
R.W. Sarginson 
Roya l Radar Establishment 
Worcestershire, England 

R. Ellis 
Thames Polytechnic 
London, England 

Register Now - Dynam ic Second Annual Seminar 
Mon., May 14 I Fri., May 18 

SES. IV/TUES., MAY 15/1 :45-5:00 P.M. 

liquid Crystal Displays 
(Grand Ballroom) 

Chairman: L. Goodman 
RCA Laboratories, Princeton, N.J. 

4.1: lnterdigital Field-Effect Liquid-Crystal Displays 

R.A. Sorel 
Sperry Rand Research Center, Sudbury, Mass. 

4.2: Singular Electrooptical Characteristics of Liquid 
Crystal Display with lnterdigital Electrodes 

T. Shimojo, K. Matsuda and K. Kasano 
lse Electronics Central Laboratory, Inc. 
Tsumura-cho, lse-shi , Japan 

4.3: A Remote Access Data Entry Terminal with Liquid 
Crystal Display 

C.R. Stein 
General Electric Co., Schenectady, N.Y. 

4.4: Multicolor Field-Effect Display Devices with Twisted 
Nematic Liquid Crystals 

S. Kobayashi F. Takeuchi 
lnst. of Phys.-Chem. Res. Nippon Cal. Mach. Co. 
Saitama, Japan Osaka, Japan 

4.5: AC-Driven Photoactivated Liquid Crystal Light Valve 

W.P. Bleha, J. Grinberg and A.D. Jacobson 
Hughes Research Laboratories, Malibu, Cal. 

4.6: Image Storage Panel Based on Cholesteric Liquid 
Crystals 

W. Haas, J. Adams and G. Dir 
Xerox Corp., Webster, N.Y. 

4.7: Matrix Addressed Liquid Crystal Panel Display 

L.T. Lipton and N.J. Koda 
Hughes Aircraft Co., Oceanside, Cal. 

SES. V/TUES., MAY 15/1:45-5:00 P.M. 

Raster and Vector Graphic Display Systems 
(Gold Ballroom) 

Chairman: R.L. Johnson 
University of Illinois, Urbana, Ill. 

5.1: The Arichtecture of a High-Performance Graphics 
Display Terminal 

B. Rosen 
Carnegie-Mellon University, Pittsburgh, Pa. 

5.2: Hardware for High-Speed Digital Vector Drawing 

S. Kriz 
Carnegie-Mellon University, Pittsburgh, Pa. 

5.3: An Image Analysis Interactive Display 

W.O. McFarland and S.J. Dwyer, Ill 
University of Missouri-Colu mbia, Columbia, Mo. 

5.4: A Graphic Display System using Raster-Scan Monitors 
and Realtime Scan Conversion 

T.B. Cheek 
Adage, Inc., Boston, Mass. 

5.5: Some Quantization Problems in Digitally-Generated 
Pictures 

R.G. Shoup 
Xerox Research Center, Palo Alto, Cal. 
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5.6: A Color CRT Image Display System 

F.J . Bruns, V.T. Rhyne and J.A. Schell 
Texas A&M University, College Station, Tex. 

5.7: Display Enhancement by Video Signal Processing 

M. Rosen and R. Wright 
Conrac Corp., Duarte, Cal. 

TUES., MAY 15/8:00 P.M. 

INFORMAL DISCUSSION SESSIONS/E-1 . . E-2 

E-1 : The Impact of New Technology on Display System 
Architecture (Ivy Suite) 

Moderator : T.B. Cheek 
Adage, Inc. 
Boston, Mass. 

E-2: Whither Television (Georgian Suite) 

Moderator: J. Markin 
Zenith Radio Corp. 
Chicago, Il l. 

SES. VI/WED., MAY 16/9:00-9:55 A.M. 

INVITED: Displays and Computers in Education 
(Grand Ballroom) 

Chairman: H.G. Slottow 
Owens-I llinois, Inc. 
Perrysburg, 0 . 

6.1 : On-Line Dialogues with Graphic Terminals in the 
PLATO Computer-Based Education System 

D.L. Bitzer 
University of Illinois 
Urbana, Il l. 

SES. VII/WED., MAY 16/10:00-11:45 A.M. 

Plasma Displays 
(Grand Ballroom) 

Chairman: G. Chodil 
Zenith Radio Corp. 
Chicago, Ill. 

7.1 : Picture Display with Gray Scale in the Plasma Panel 

S. Umeda, K. Murase, H. lshizaki and K. Kurahash i 
Fujitsu Laboratories Ltd. 
Akashi / Hyogo, Japan 

7.2: Plasma Display with Gray Scales 

K. Kurahashi, H. Tottori, F. lsoga and N. Tsuruta 
Mitsubishi Electric Central Research Laboratory 
Amagasaki/ Hyogo, Japan 

7.3: A Megabit Plasma Display Panel 

R.E. Ernsthausen and R.A. Martel 
Owens-Illinois, Inc. 
Perrysbu rg, 0. 

7.4: Surface Discharge Type Plasma Display Panel 

K. Takashima, N. Nakayama, Y. Shirouchi, 
T. lemori, H. Yamamato and S. Sato 
Fuj itsu Laboratories Ltd. 
Akashi / Hyogo, Japan 

Page 18 I SID Journal 

SES. VIII/WED., MAY 16/10:00-11:45 A.M. 

Special-Purpose Display Techniques 
(Gold Ballroom) 

Chairman: I. Reingold 
U.S. Army Electronics Command 
Fort Monmouth, N.J . 

8.1: Pocket Calculator Display System 

D.S. Cochran 
Hewlett-Packard Co. 
Palo Alto, Cal. 

8.2: MIDAS -A Teleprinter Concept using Dual Mode 
Paper 

G.S. Minto 
Cambridge Consultants, Ltd. 
Cambridge, England 

8.3: A 1125-Scanning-Line Laser Color TV Display 

T. Taneda, S. Tatuoka, 
H. Masuko and M. Aiko 
NHK/ Japan Bdcstg. Corp. 
Tokyo, Japan 

8.4: Rear Projection Screens 

R.E. Thoman 

M. Yamamoto, 
A. Hashimoto, H. Horiuch i 
Hitachi Central Res. Lab. 
Tokyo, Japan 

General Dynamics Electronics 
San Diego, Cal. 

WED./MAY 16/12:00 NOON - 1:50 P.M. 

LUNCH 
(Georgian Suite) 

INVITED ADDRESS/ DEMONSTRATION 

Integrated Character Animation Display System 

L. Harrison II I 
Computer Image Corporation 

Denver, Col. 

The interface between a dig ital data input source and a 
fully-integrated character animation display system, will be 
described. The output is a full-color video display of recog­
nizable, animated images, in realtime. The concepts of this 
technique will be discussed, c iting its practical application as 
a means of coming to grips with the information explosion. 

SES. IX/WED., MAY 16/2:00-5:30 P.M. 

Cathode-Ray-Tube Devices 
(Grand Ballroom) 

Chai rman: B. Kazan 
IBM T.J. Watson Research Center 
Yorktown Heights, N.Y. 

9.1: A Multibeam CRT for Realtime Display of Slow-Scan 
Information 

M.E. Carpenter and D. L. Say 
GTE Sylvani a, Inc ., Seneca Falls, N.Y. 

9.2: Digitally-Addressed High Brightness Flat Panel Display 

L.A. Jeffries 
North rop Corp., Palos Verdes Peninsula, Cal. 

' t 

Respected the world over for ''leadership In the science of electron 
beam control". CELCO 

C ONSTANTIN E ENGIN EERING LABORATORIES COMPANY 

M A H W A H , N. J, 0 743 0 TEL. 201 - 3 27- 11 2 3 T WX 1 71 0 ·988 -10 18 

UPL AND, C A L. 9 1786 T El.. 7 1 4 · 9 8 2 ·0218 T W X : 9 10 - 581·34 0 1 

CELCO makes YOKES. 
They make them good. In fact, 
CELCO has been making 
the best CRT deflection yokes 
and focus coil s in the industry 
for the past twenty years. 

CELCO makes yokes for precision 
d isplays when you must have 
the highest performance 
available. 

And CELCO makes yokes for 
computer terminal displays 
when you need re liable 
repetitive scan yokes for 
commercial purposes, at low cost. 

Not only does CELCO make 
good yokes, but they make sure 
you get the right yoke 
fo r your part icu lar CRT display 
requirements. 

Call CELCO on your present d isplay 
prob lem. A CELCO yoke wil l solve it. 
(It might even be one of the 
standard CELCO yokes listed below :) 

CELCO PRECISION DISPLAY YOKES: 
DNA702 " superfastDYNAYOKE"' 

(2 l'sec recovery time to 0.1%) 
HDN428 Low-Zero Approach 
HDQ428 Mini-Spot, (CRT / Yoke matched) 

CELCO COMPUTER TERMINAL DISPLAY YOKES: 
PW Position-Write Yokes 
PWM Position-Write, with Pincushion Correction 
YA Resonant Drive, Hi-Q 
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9.3: A Large Screen Display for Bistable Storage 
of up to 17,000 Characters 

C. Curtin, J. Hutcheon, B. Mason and J. McTeague 
Tektronix, Inc., Beaverton, Ore. 

9.4: A Storage CRT with Liquid-Crystal Display 

C.H. Gooch, R.C. Bottomley, J.H. Firkins, 
J.J. Low and H.A. Tarry 
MI D/Services Elec. Res. Lab., Herts, England 

9.5: Bistable Storage Tube with AC Controlled-Display 
Element 

I.F. Chang and W.B. Pennebaker 

IBM T.J. Watson Res. Ctr., Yorktown Heights, N.Y. 

9.6: The Signal-Generation Mechanism in Bistable Storage 
Scan Converters 

E. Sang 
Tektronix, Inc., Beaverton, Ore. 

SES. X/WED., MAY 16/2:00-5:30 P.M. 

INVITED: Perception of Displayed Information 
(Gold Ballroom) 

Chairman: L.M. Biberman 
Institute of Defense Analyses 
Arlington, Va. 

10.1: The Mythology of Target Acquisition System Design 
and Performance 

L.M. Biberman 
Institute for Defense Analyses 
Arlington, Va. 

10.2: A Unitary Measure of Video System Image Quality 

H.L. Snyder 
Vi rgin ia Polytechnic lnst. and State Univ. 
Blacksburg, Va. 

10.3: S/N Ratio Thresholds for Image Detection, Recognition 
and Identification 

R.H. Willson and F.A. Rosell 
Westinghouse Electric Corp. 
Baltimore, Md. 

10.4: The Aliasing Problem in One- and Two-Dimensional 
Sampled Displays 

R.R. Legault 
Environmental Research lnst. of Michigan 
Ann Arbor, Mich. 

10.5: Analysis of Image-Detection and Display Systems 

A.D. Schnitzler 
Institute for Defense Analyses 
Arlington, Va. 

WED., MAY 16/8:00 P.M. 

INFORMAL DISCUSSION SESSIONS/E-3 .. E-4 

E-3: Active or Passive Displays (Ivy Suite) 

Moderator: T.P. Brody 
Westinghouse Research 
Pittsburgh, Pa. 

E-4: New Directions for Raster Imaging (Georgian Suite) 

Moderator: I. Sutherland 
Evans and Sutherland Computer Corp. 
Salt Lake City, Utah 
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SES. XI/THURS., MAY 17/9:00-11:45 A.M. 

light Emitting Diode Displays 
(Grand Ballroom) 

Chairman: J.E. Bigelow 
General Electric Co. 
Schenectady, N.Y. 

11.1: Green LED Displays - A Planar Approach 

A. R. Peaker 
Ferranti Ltd. 
Oldham, England 

11 .2: Monolithic GaP LED Displays 

V. Pastore 
Ferranti Electric, Inc. 
PIQinview, N.Y. 

L.C. Kravitz, J.F. Womac, F.K. Heumann, 
H.H. Woodbury 
General Electric Corp. Res./Dev., Schenectady, N.Y. 

11.3: Packaging of Multicharacter LED Modules with 
Self-Contained Driving Circuitry 

H.T. Groves 
Litton Systems, Inc., Van Nuys, Cal. 

11.4: Integrated Drive Circuits tor LED and LCC Displays 

P.B. Page 
ITT Components Group/Europe 
Essex, England 

11.5: The Use of LEOs in High Ambient Illumination 

B. Ellis and G.J. Burrell 
Farnborough, England 

11.6: Packaging Solid-State Displays 

J. Norrie 
AMP, Inc., Harrisburg, Pa. 

SES. XII/THURS., MAY 17/9:00-11:45 A.M. 

Aerospace Display Applications 
(Gold Ballroom) 

Chairman: P.W. Siglin 
U.S. Army Electronics Command 
Fort Monmouth, N.J. 

12.1: A High-Resolution, Multi-Purpose, Color-TV Display 
System for Airborne Applications 

R.N. Winner W.G. Mulley 
Hughes Aircraft Co. Naval Air Dev. Ctr. 
Culver City, Cal. Warminster, Pa. 

12.2: A Helmet-Mounted Camera and Display System for 
Pilot Training 

P.O. Pratt 
Honeywell, Inc. 
Minneapolis, Minn. 

12.3: Data Storage and Retrieval Device for Aircraft 

P.L. Nelson and R.H. Norwalt 
RCA Advanced Technology Laboratories- West 
Van Nuys, Cal. 

12.4: Video Image Display Subsystem 

W. Sidas and V. Zadikow 
Hazeltine Corp. 
Greenlawn, N.Y. 

12.5: A Microprogrammed Display System 

T. Bolstad 
Norwegian Defense Research Establishment 
Kjeller, Norway 

I 0 

THOMAS .ELECTRONICS, INC. 
100 RIVERVIEW DRIVE, WAYNE, N. J. 07470 I Telephone: 201 • 696-5200 I TWX: 710-988-5836 I Cable: TOMTRO NICS 
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SES. XIII/THURS., MAY17/1:00- 3:00P.M. 

Displays and Systems 
(Grand Ballroom) 

Chairman : G. Hrbek 
Zenith Radio Corp., Chicago, Ill. 

13.1: An Electrochromic Display with Memory 
C.J. School, P.T. Bolwijn, H.T. vanDam, 
E.A. vanDoorn, J.J. Ponjee and S. vanHouten 
Philips Research Labs., Eindhoven, Netherlands 

13.2: Systems Approach to Color-TV Display Devices 
using Index CRTs 
D.E. Sunstein 
Sunstein Engineering, West Conshohocken, Pa. 

13.3: A Slow-Scan TV Camera for the Analysis of Fluctuating 
Illumination Patterns 
A. Arrigucc i, P. Pandolfini, L. Stefanutti , R. Vanni 
Institute di Ricerca Sulle Onde Elettromagnetiche of 
CNR, Florence, Italy 

SES. XIV/THURS., MAY 17/1 :00 - 3:00 P.M. 

Processing and Applications 
(Gold Ballroom) 

Chairman: J.B. Flannery 
Xerox Corp., Rochester, N.Y. 

14.1: Screen Printing Techniques for Economical Fabrication 
of Digital Displays 
S.J. Stein and C. Huang 
Electro-Science Labs., Inc. , Pennsauken, N.J. 

14.2: LED Analog Meter and Speedometer 
C.H. Roberts 
Aeroquip Corp./ AMB Div., Barrington, Ill. 

14.3: Solid-State Vertical Scale Instruments 
R.L. Skovholt 
General Electric Co., Wi lmington, Mass. 

For SID 74 - San Diego- May 21 - 23 

Polytechnic Institute of Brooklyn Office of 
Special Programs May 14 & May 1 8 
Statler-Hilton 

COSTS 
The fee for each session will be $60.00, which will include 
coffee during session breaks. For those attending both ses­
sions, a combined fcc of $100.00 will apply. 

WHO CAN ATTEND 
Engineers and scientists who need or want to refresh or up­
date their own knowledge will find the seminars valuable for 
present and future use in their particular field or fields in 
which their companies, departments or agencies are involved. 
Whether one attends one or both of the seminars, a back­
ground knowledge wi ll be gained to enhance their abilities 
and the possible applications of the information offered. 

WHERE AND WHEN 
Two seminars wi ll be presented in the Play Penn Room on 

PROGRAM .Monday, May 14, 1973 

HUMAN FACTORS IN INFORMATION DISPLAY 

8:15 A.M. Registration ... Statler-Hilton Hotel/Play Penn 
Room 

9:00 A.M. Welcoming Remarks 
9:05 A.M. Basic Consideration 

General theory . . . data, information, role of 
observer. 
Methodology . . . classification, evaluation, in­
vestigations. 
A. Debons 
Professor and Vice Chairman, Interdisciplinary 
Control Program in Information Science, Univer­
sity of Pittsburgh, Pittsburgh, Pa. 

10:30 A.M. Session Break 
11 :00 A.M. Physiological and Psychological 

Aspects of Visual Perception 
Physiology . .. eye, optic nerve, brain. 
Psychological .. . response, anomalies, illusions. 
S. Deutsch 
Professor of Bioengineering, Surgical Depart­
ment, Ru tgers Medical School, Rutgers Univer­
sity, New Brunswick, N.J. 

12:20 P.M. Lunch 
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the lobby fl oor of the Statler-Hilton Hotel in New York City. 
On Monday, May 14, 1973, preceding SID 73, four lectures 
wi ll be devoted to human factors in information display. On 
Friday, May 18, at the conclusion of the SID international 
program, a companion series of four lectures will be pre­
sented on computer graphics. All sessions wi ll begin at 9:00 
A.M. and continue until 5:00 P.M. to afford informal discus­
sion time, coffee breaks are planned for each morning and 
afternoon of both the Monday and Friday sessions. 

Sponsors of th is special event are the Polytechnic Institute 
of Brooklyn and the Society for Information Display. The 
semi nars are part of the continuing professional studies made 
available by the Office of Special Programs of the Poly­
technic Institute of Brooklyn. 

1 :30 P.M. Legibility Research 
Fonts . .. dot matrix, stroke, standard. 
Testing . . . criteria, techniques, results. 
D. A. Shurtleff 
Digi tal Systems Engineering Department, MITRE 
Corp., Bedford, Mass. 

3:00 P.M. Session Break 
3:30 P.M. Data 

Parameters . . . definitions, measurements. 
Sources . .. literature, tests. 
Conclusions . . . discussion. 
Capt. K. Burnett 
Air Force Flight Dynamics Laboratory, Wright 
Patterson A ir Force Base, Dayton, 0 . 

5:00 P.M. Adjournment 

PROGRAM Friday, May 18, 1973 

COMPUTER GRAPHICS 

8:15 A.M. Registration . . . Statler-Hilton Hotel / Play Penn 
Room 

9:00 A.M. Introductory Remarks 
9:05 A.M. Historical Review .. . The Past 

The beginni ngs . . . applications, capabilities, 
expectations. 

POLYTECHNIC INSTITUTE 
BROOKLYN SEMINAR 

Initial developments . .. limitations, successes, 
failures. 
Recent trends ... applications, capabilities, ex­
pectations. 
c. Machover 
Vice President/Marketing, Information Displays, 
Inc., Mt. Kisco, N.Y. 

10:30 A.M. Session Break 
11 :00 A.M. The Present 

Appl ications ... industrial, nonmilitary govern­
ment, military. 
Systems capabil ities . . . information, interaction, 
pictorial. 
Needs . . . present li mitations, performance im­
provements, spec ial applications. 
R. M. Dunn 
Graphics Systems and Technology, Branch, R&D 
Technology Support Activity, U.S. Army Elec­
tronics Command, Fort Monmouth, N.J. 

12:20 A.M. Lunch 
1 :30 P.M. The Future 

Trends ... applications, capabilities. 
Developments ... systems, usage. 
Acceptance . . . industrial, government, con­
sumer. 
B. Herzog 
Director /Merit Computer Network, University of 
Mich igan, Ann Arbor, Mich. 

3:00 P.M. Session Break 
3:30 P.M. Technology and Equipment 

Categories . .. vector, raster, storage. 
Capabi lities and limitations . . . information den­
sity, legibility and quality response. 
Developments . .. matrix panels, input devices, 
intell igent terminals. 
S. Sherr 
Executive Vice President, North Hills Associates, 
Glen Cove, N.Y. 

5:00 P.M. Adjournment 

Electro Optical 
Sales Up 
U.S. sales of special-purpose 

electro-optical tubes for the first 
half of 1972 have shown a startling 
89.4% gain, according to figures 
compiled by the Electronic Indus­
tries Association. Both light-sensing 
and light-emitting tubes showed 
a tremendous juiOp in both units 
and dollars, witl1 light-emitting 
tubes climbing from one million to 
2.1 million units, and the dollar 
value of light-emitters up from 
$16.2' million to $21.6 million. 

New DPM Maker 
Tekelec Inc., Westlake Village, 

California, is a new manufacti.uer 
of digital panel meters for the 
American market. Backed by Tek­
clec Airtronic, a French test equip­
ment manufacturer, tl1e new com­
pany is headed by President Philip 
\~Tasserman. The company will 
have 0.5" high liquid crystal di~­
plays in 2Jf, 3Jf, and 4J~ digit ver­
sions. 

ADD YOUR OWN APPLICATION 
FOR OUR NEW MINIATURE CRT'S. 

• Helmet Mounted Displays 
• Compact Video Recording 
• Data Annotation 
• Visually Coupled Systems 
• Remotely Piloted Vehicles 
• Head-up Displays . ------------------------

Whate ver your application, 
our new miniature 1" through 
2 " CRT's will meet your 
requirements. Typical specifi­
cations: 100 ft-lamberts bright­
ness and . 00 1" spot size (better 
resolution and brightness avail­
able on specific models) . Tubes 
are available with plain or fiber 
optic faceplate, packaged with 
a deflection coil and fully pot­
ted in a magnetic shield. Litton 
miniature CRT's are produced 
with the same expertise and 
a ttentio n to qu ality t h a t 
characterize our entire high 
resolution line. Electron Tube 
Division, 960 Industrial Road, 
San Carlos, California 94070. 
Telephone: (41 5) 5 91-8411. 

[8 ELECTRON TUBE DIVISION 
utton 
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The New, 
New Math 

the new. 
new math 

A father who happens to be a member of SID makes his two school 

age children part of an experiment assessing in advance the 

probable impact of mini-computers. 

By E. A. ULBRICH 

Social Implications Chainnan 
Society for Information Display 

• One of the fast growth areas of 
information displays appears to be 
portable mini-calculators. These 
are devices which cunently are 
selling for about $89 to $395, which 
utilize large-scale integrated cir­
cuit chips and various kinds of 
numeric displays, mostly LED's, to 
solve a wide variety of arithmetic, 
algebraic, and b·igonometric prob­
lems input by tl1e user. Currently 

CHILD 

Grade 

BOY- 12 Years 7 

GIRL- 9 Years 4 

0 Mainly careless errors 
0 0 Error of omission 

the market for such calculators is 
in the rapid growth stage as shown 
in Figure 1, and is characterized 
by increasing competition, falling 
prices, and peaking sales. Once an 
information business starts to gross 
$300 million, impacts start to be 
felt in many areas of society out­
side of the nom1al realm of SID. It 
is the purpose of tl1is shmt article 
to describe such an impact. 

Some years ago, with appropri­
ate fanfare and hoorah, mathemat­
ics teachers announced tl1at a "new" 
mathematics would now be taught. 

WITHOUT COMPUTER 

No. 
Attempted 

12 

No. 
Right 

4 

Time 
Used-Min. 

16 

16 

Fueled up with new text-books 
showing graphically all the new 
concepts, I clearly remember the 
rationalization tl1at tl1is "new" 
math would help children under­
stand how computers work. This 
seemed to make sense because 
computers at the time ·were large, 
complex and expensive; and often 
required interfacing with a whole 
hierarchy of computer linguists 
who could understand these com­
puters. One of the tenets of the 
"new" math seemed to be that to 
assist in understanding, several 

WITH COMPUTER 

No. No. Time 
Attempted Right Used-Min. 

12 8 

12 12 16 

0 0 0 Stated that complex multiplica tion and division weren't learned yet 
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algorithms would be taught for 
each arithmetic operation. In my 
limited experience with my own 
family, what really happened was 
tl1at all the algorithms were par­
tially learned resulting in a lack of 
student confidence in any single 
algorithm and errors, errors, and 
more errors. Meanwhile, our pro­
gressing technology arrived on the 
scene with a computer tl1at was 
small and simple and cheap , and 
which spoke plain English. As seen 
in Figure 2, the total price of an 
average mini-calculator is roughly 
equivalent to tl1e fraction of an­
nual educational cost per student 
currently allotted for mathematics 
insbuction. Further, the price of 
the calculator is trending down 
willie the price of instruction is 
trending up. 

Fearing nothing, I proposed to 
make an unscientific experiment to 
obtain a fi rst order indication of 
the effect of mini-calculators on 
children who had had a full set of 
instruction on the "new" matl1 and 
who seemed to be making a lot of 
errors in aritlm1etic based on my 
Depression-era standards tl1at ev­
ery penny counts. 

The constraints of time, money, 
and autl1ority limited tllls test to 
my own two children, but I hope 
that the results yield at least a 
little insight into the impact on the 
educational system of tl1ese port­
able calculators and perhaps on 
additional computer-assisted in­
struction machines forthcoming. I 
composed a test of 12 problems in­
volving common everyday types of 
calculations. These were: 

1. Balancing a check book ( two 
additions, one subb·action ) 

2. Buying gasoline (one multi­
plication ) 

3. Figuring automobile mileage 
(one division ) 

4. Calculating installment pay 
ment (one division, one mul­
tiplication ) 

5. Calculating tax and tip ( two 
multiplications ) 

6. Ordering concrete ( two mul­
tiplications ) 

7. Buying groceries (one addi­
tion ) 

w 
:2 
1-

(!) 
Z I 

::i 
_J 
w 
"' 

1110 

Problems were presented opera­
tionally so that there could be no 
semantic confusion. The children 
previously had been taught how 
the computer worked ( about four 
months ago) . It operates in float-

a: 
c{ 

5 w 
>­
a: 
w 
a. 

"' z 
0 
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$SM $48M $330M $440M $324M $240M $192M 
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0 
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"' 

$0 

TYPICAL TRAJECTORY PRIC E T IMES U N ITS SOLD 

Figure 1. Mini-Calculator Market 
{Source : Wall St . ]oumal , 7 Feb. 1973) extensions by author . 

IUO 

. the annual_ cost 
6% inflatlon .onthe Californ ia t 
per student In t imes ten percen 
SchoOl s y ster:'cs instructio~ 
fo r m athema I • • 

Figure 2 . Min i-Calculators and Mathematics Instruction 
(Sou rce: Statistical Abstract of t./re U.S .) ttxtcn.rions by author. 

Mr. Ulbrich, at the McDonnell Douglas Astronautic s Co. in Orange County, California since 1967, is 
Manager, Information Systems Development, Advance Systems and Technology Division. In 1967 he 
helped set up the Information System Subdivision. Previously, he had worked for the General E lectric 
Company, North American Aviation, and Genisco Technology. Service in the Navy involved engineer­
ing instruction on nuclear weapons. A Registered Professional Engineer ( Ohio ), he is a member of SID, 
IEEE, AIAA, Air Pollution Display, and other groups. In SID, he is Society Secretary; and has been 
Western Hegion Director and past -President, Los Angeles Chapter. He has a BS degree in electrical en­
gineering from Rose Polytechnic Institute ( 1954) and his MS from Universi ty of New Mexico ( 1961 ). 
He is marrieu and has two children. 
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ing point. Table 1 shows the re­
sults. As might have been expected, 
the computer saved the older chi ld 
time ( 8 minutes versus 16 min­
utes) and it also eliminated care­
less errors although an error of 
omission was substituted. Of more 
interest, the younger child, 'vvho 
could only handle additions and 
subtractions .without the computer, 
was capable of performing multi­
plications and divisions perfectly, 
using the computer. She had, how­
ever, been taught the basic con­
cepts of multiplying and dividing 
up through single integers. The 
mini-calculator really proved to be 
a help in saving time, improving 
accuracy, and assisting in insh·uc­
tion. 

Independent of these very lim­
ited, admittedly unscienti£c test 
results, what insight has b een 
gained and what impact might we 
see in this information display 
area? The insight seems to me to 
be that we must consider these 
mini-calculators now in our mathe­
matics education. This is going to 
be terribly difficult not only be-

cause of teacher resistance caused 
by productivity increases but more 
importantly because much of our 
mathematics educational system is 
based on mental algoritl-imic com­
petition. In our affiuent age, are 
the values of conservation and 
competition taught by the Depres­
sion still valid or can we spend a 
little money to get correct answers 
for all aritlun etic and h·igonomeh-y 
problems by fourth grade students 
and spend tl1e savings on more 
pleasant things? 

The impacts seem huge. Stu­
dents freed from grinding out 
mathematical algorithms may be 
propelled into conceptual mathe­
matics and, as a minimum, will be 
better trained as computer users. 
That miniscule fraction that must 
learn how the computers work in­
side may well develop a hierarchy 
as described earlier under linguis­
tics, but we must face the fact that 
the great majority of users want 
answers, not methodology. Lastly, 
I would like to say that another 
impact, untested above, is in the 
storage of mathematical tables etc. 

As a matter of reference, I recently 
consulted my high school trig­
onometry text. I t included 120 
pages of tables of functions, main­
ly trigonometric and logarithmic. 
These tables wf'rc mostly 4 place 
tables. The mini-calculator used in 
the tests above contained all of 
these tables, at least algoritlunic­
ally, ou t to 10 places. T hat means 
that the calculator is the equiv­
alent of a set of tables a million 
times larger than · that in the h·ig­
onometry book. This cap ability 
may not be commonly required 
right now but tl1e impact is strik­
ing when fur ther application of 
the mini-calculators is made to 
more specific areas of endeavor. A 
mini-calculator is already avail­
able sp ecializing in fi nancial cal­
culations. Perhaps others could bf' 
easily generated for such diverse 
tl1ings as satellite orbital calcula­
tions, rotating mass calculations, 
Buid mechanics calculations. alter­
nating current calculations, bridge 
h·uss calculations, etc. An in1me­
diate benefit could result if mini­
calculators are in troduced into our 
current educational process. • 

Cedar ElM Indicators 
MAXIMIZE 
READOUT 
RELIABILITY .. 

CATHODE 
RAY TUBES 

in any digital air data, primary or 
secondary flight instrument in­
stallation! 
CEDAR'S electromagnetic digital 
indicators, performance-proved in 
numero us c rit ica l mi litary and 
commercial airborne applications, 
offer top reliabili t y fo r your 
products. 
SIMPLE desig n, extremely long 
life (over 50 mill ion operations!) 
and 200 MS respo nse- t ime are 
just a few of Cedar indicator per­
formance advantages. The list is 
almost end less! 

WANT SPECIFICS? Send today 
fo r concise, full-disclosure design 
and performance data. See how 
Cedar -with 20 years of experi­
ence - can work for you! 

CEDAR AVIONICS from: 
MAGNETIC 

COMPONENTS 
DIVISION 

CONTROL DATA 
CORPORATION 

7801 Computer Ave. So .. Minneapolis, Minn. 55435 
(612) 920-8600 TWX 910·576·2978 

Circle # 11 on Readers Service Card 
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WE OFFER YOU TECHNICAL ABILITY FOR 
ANY SPECIAL CRT AND DISPLAY SYSTEM 

CRT 
FIBER OPTIC FACE 
BACK PORTED 
MONOSCOPES 
HIGH RESOLUTION 
CUSTOM GEOMETRIES 

PHOSPHOR SCREENS 
ELECTRON OPTICS. 

SYSTEMS 
FLYING SPOT SCANNERS, 
MONITORS, FIBER OPTIC 
PRINTERS, DATA TERMINALS. 

DESIGN - DEVELOPMENT -
PRODUCTION - TUBES AND 
SYSTEMS. 

M. SADOWSKY S. CARLISLE P. KEEGAN 

SPECIAL PURPOSE 
TECHNOLOGY CO. 
14746-C RAYMER ST., VAN NUYS, CA. 91405 

Tel. (213) 989-4610 

Circle # 12 on Readers Service Card 

r:JDDJ 1973 International 
Symposium and Exposition 

Following are highlights of some of the exhibits which 
will accompany the 1973 Symposium : 

Celco Illustration Number 1 . 

Inh·oducing . .. cofj fic, the Cclco DSC-I, II, III. High­
resolution, low d istortion CHT camera display sys tems. 
Ultra low distortion to 0.05%, high stability, 100 Lines/ 
mm resolution -low cost and compact: mounts di­
rectly on CHT. Optional PMT for film scanning and 
image digitization with optional computer interfaces 
and thru-the-lens light sensing. 

Conrac Illustration Number 2. 

Conrac will feature a design aid , a slide rule oriented 
to modulation h·ansfer and contrast calculations for 
displays. 

The rule has 1:\'Vo functions : first a Sine Wave MTF 
Calculator, and second a Contrast Ratio Calculator 
for CHT type displays. 

The first side relates spot size (half power width), 
information density (TV lines per display height or 
cycles per inch) and modulation h·ansfer function. 

The second side relates phosphor brightness (at tl1e 
phosphor in foot lam berts ), ambient light ( in foot 
candles ), implosion pl ate transmission ( neuh·al color 
density) and contrast ratio, for five different faceplate 
confignr ::ttions. 

General Electric Company Illustration Number 3. 

The General Electric PJ500 color television video 
projector is a compact unit utilizing a unique state-of­
the-art light valve. The light valve uses a single elec­
h·on gun and single optical axis to faitl:fully reproduce 
color TV pich1res of high brightness and conh·ast. 
Color regish·ation is inherent; thereby eliminating need 
for adjusbnent. 

The Projector consists of a projection head assembly 
with integral pan and tilt adjustments, and an elec­
tronics assembly which supports the head. 

Thomas Electronics, Inc. Illustration Number 4. 

Thomas Electronics, Inc. will exhibit ruggedized high 
brightness, high resolution avionic tubes. Some of 
these tubes will incorporate narrow band pass filters 
for high contrast displays for environments in exb·em­
ely high ambient normally experienced in cockpit en­
vironmen t. Also to be shown, one or two tubes, as 
completed assemblies incorporating tube yoke and 
shield. 

Thomson-CSF Illustrat ion Number s. 
THOMSON-CSF will feature their improved per­

formance recording storage tubes with fast erase and 
long storage capability. The newest member of their 
storage tube family is the model TH 8803 that pro· 
vides a l imiting resolution performance of 4300 T\ ' 
lines per diameter. It can store 16 million hits of digi­
tal information or the equivalent in the full gray sc~lc 
TV image format for more than 20 minutes, under con ­
tinuous readout scanning operation. 

CCNRAC 

3 

IXHIBITS 
PRIVIII 

5 

2 
4 
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New Displays 
Interfaced With 
MOS/LSI 

MOS/LS 

• Sperry Information Displays to­
day announced the addition of 
eight new seven-segment planar 
gas discharge displays to their ex­
panding digital display line. 

The new 1/ 3" and 1/ 2" units 
were specifically designed for in­
terfacing with MOSj LSI. These 
new displays are recommended for 
use in all de or multiplexed appli­
cations, with or without suppressed 
(blanked) zeros. 

The SP-330 Series ( 1/ 3") and 
SP-350 Series ( lj2") offer the user 
advantages of improved electrical 
characteristics not previously avail­
able in displays of this type. These 
improvements include reduction of 
( 1) the anode voltage, ( 2) the 
cathode current required, and ( 3) 
the blanking requirements. 

In addition, a keep alive cathode 
provides an internal ion source that 
reduces re-ionization time to less 
than 30 micro-seconds, allows zero 
suppression, and improves the op­
eration of the displays in dark en­
vironments and at low tempera­
tures. The character sizes of the 
new displays are identical to Sperry 
displays previously introduced. 
Circle #101 on Readers Service Card 
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Low Cost HV CRT 
Power Supplies 

Optimum perform_ance at low 
cost in small, totally silent modules. 
Outputs (fixed): 10, 12, 15, 18 or 
20 KV at lOW max; inputs 24 ± 3 
VDC, 115 or 230 V AC; regulation 
0.1%; ripple: 0.05% pk-pk; full load 
transient response: 0.3% pk, less 
than 2 ms recovery. Short-circuit 
and arc-proof, factory reparable, 
guaranteed. Model 710, 10 KV, 
$125 ( 10). Stock to 3 weeks. Cus­
tom modifications available include 
non-standard output voltage, addi­
tional low-voltage outputs. 
Circle # 1 02 on Readers Service Card 

New Hybrid 
Circuit Chip 

lEE, well known for their broad 
line of Rear-Protection Readouts 
now unveils a companion device, 
the Series 20673 Hybrid Circuit 
Driver/ Decoder. 

The unit is an "all in one" 24 pin 
dual in-line package, optimizing 
miniaturization with overall dimen­
sions of only . 762" x 1.277". Versa­
tility plus is inherent, starting with 
a high d1ive capability of 300 rna 
lamps at 30 volts. 

Operating on a standard 5.0 V 
logic supply, the chip is designed 
to decode standard 8421 BCD data 
to 12 outputs, or, if only 10 de­
coded outputs are required, the 
two remaining may be connected 
as lamp buffers. The 20673 is DTL/ 
TTL compatible, coming with or 
without, memory and features 
lamp blanking as standard. 

The hybrid chip (capable of 
driving any of the vast line of lEE 
Readouts) is an addition to lEE's 
line of high current Driver / De­
coders suitable for mounting on 
the user's PC board. 
Circle # 104 on Readers Service Card 

Liquid Crystal Displays From lEE 
The lEE Series 1500-02 is a 3~ 

decade Liquid Crystal Display 
with four floating decimals and an 
overflow ( ± .1 ) ( .0-9) ( :0-9 ) 
( .0-.9 ). A colon is incorporated in 
the display for additional applica­
tion advantages such as clocks, etc. 

Outstanding features of the Se­
ries 1500-01 are: 
• Optimum Readability 
• Single Plane Viewing 

Industrial Electronic Engineers • MOS Compatibility 
Inc., is presently taking orders for • Thin Profile 
their New Series 1500 "Transmis- • Microwatt Power Consumption 
sive" Liquid Crystal Display. • Low Cost 

Circle #103 on Readers Service Card 

Super CRT Display: 4-Color Graphics 
with Black and White Sharpness 

That's right. CRT viewing's just gone 
colorful in a sharp new way with the 
CPS-8001 . This great Color Monitor 
offers you high resolution , general­
purpose graphics in red, orange, 
yellow and green. How about that? 
Now, for the first time, there's a color 
graphics display on the market that 
has resolution, speed, light output 
and contrast comparable to moni­
tors available in black and white, and 
at moderate cost. Give us a call : CPS, 
722 East Evelyn Avenue, Sunnyvale, 
Ca. 94086. Phone (408) 738-0530. 

CPS INC. 

Circle # 13 on Readers Service Card 

Some of the Super Features 
Four colors: red, orange, yellow 

High 
resolution: 

High light 
output: 

High speed: 

High contrast 
faceplate: 

Low power 
dissipation: 

High 
reliability: 

CRT size: 

& green 
.025" line width, 
.015" optional 
25 foot lamberts 
(worst case) 
2 J-tSec per inch, 15 
J-tSec color change 

HEA coated 
High voltage 
switches are 90% 
efficient 

All sol id state 
21 " diagonal 



Are 
onostlmages 
contusing Your 
customers' View? 

Blurring the signals on oscilloscopes? Dim­
ming the images on TV monitors or radar 
displays? Obscuring the data on computer 
terminal displays? Do your customers have to 
look twice at any of your cathode ray tube 
display devices to get the proper information? 

Let OCLI 
Help YOU Clear 
Things UPI 

HEA®-a high efficiency multilayer antireflec­
tion coating-reduces reflections over the 
visible range of the spectrum by a factor of 
10 over uncoated glass. Deposited directly on 
the curved surface of a CRT or its faceplate, 
HEA will transform 

(unretouched photograph) 

The coating can be deposited on either acrylic 
or glass, is extremely durable and can be 
cleaned and handled with a minimum of care. 

HEA for Display Devices is only one of 
OCLI's large family of HEA coatings designed 
to improve the view through nearly every 
type of visual optical system. Find out more 
about how OCLI can brighten images. Write 
to our Marketing Department, Technical Prod­
ucts Division. 

OCLI 
OPTICAL COATING 
LABORATORY, INC. 

Technical Products Division 
P. O. Box 1599, Santa Rosa, Cal iforn ia 95403. 

Teletype 510-744-2083. Telephone 707-545-6440. 

Manufacturing facilities serving Europe 
OCLI Optical Coatings, Ltd. 
Dunfermline, Fife, Scotland 

Represented in Japan by Hakuto Co., Ltd., Tokyo; 
France, Belgium, Netherlands and Luxembourg 
by Techmation of Paris, Brussels & Amsterdam; 
and in Germany, Austria, Switzerland and Italy by 
Betzelt GMBH, Munich. 

Circle #14 on Readers Service Card 
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New Leadless 
lnterconnector 

APPLICATION DETA IL 

LIOUIO CRYSTAL PACKAGE CONTACT ON SUBSTRATE 

A leadless interconnector is now 
being manufactured for use in con­
necting liquid crystal and other 
types of displays directly to a P j C 
board. The connector consists of 
conformable conductive elastomer 
pads through-molded in a dielech·ic 
frame. With light pressure on the 
top of the display provided by a 
clamp, leads on tl1e bottom of tl1e 
display are connected to contact 
pads on the P j C boru·d directly 
below. This type of interconnector 
provides a gas-tight joint to both 
the display and to the P / C board 
and eliminates the need for solder 
connections. This means that the 
display may be easily disconnected 
for replacement. The technology 
also extends to leadless packaging 
of MOS devices. 
Circle # 105 on Readers Service Card 

Numeric Displays 

A family of four new, low cost 
LED numeric displays designed 

SC Electronics New 
Single & Triple-6 
Monochrome Monitors 

SC Electronics, a wholly owned 
subsidiary of Audiotronics Corpo­
ration and manufacturer of Setchell 
Carlson TV monitors and monitor/ 
receivers recently introduced its 
new Triple-6 & Single-6 mono­
chrome monitors. 

The Single and Triple-6 are pro­
fessional quality, American- made 
monochrome monitors with single 
6-inch ( Model 6M917) and three­
in-a-row, side-by-side 6-inch pic­
ture h1bes (Model 6M917T) , a hor­
izontal resolution of 600 lines, 100% 
solid-state circuitry, and the most 
advanced SI N GLE MODULE 
CIRCUIT BOARD currently avail­
able. 

This unique SINGLE MODULE 
is a complete one-piece, easily re­
movable chassis which permits 
rapid, on-the-spot maintenance-­
for reduced maintenance costs and 
tl1e elimination of valuable down­
time. 
Circle # 106 on Readers Service Card 

for portable-type insh·uments and 
desk top calculators have been in­
troduced by Lih·on:ix. These new 
devices utilize a "bubble top" inte­
grated lens consh·uction similar to 
that developed for smaller hand­
held calculator djsplays. This al­
lows minimum use of gallium ar­
senide phosphide material, which 
is then magn:i£ied to the specified 
digit height. The lens is molded as 
part of tl1e device package, elim­
inating tl1e costly machining and 
assembly operations required by 
other light dispersing techniques. 

The new devices fall into two 
basic categories: The Data-Lit 4 
and 402 are both 0.19" high, com­
mon cathode digits offering 300 ft­
L brightness at only 5 mA per seg­
ment. 
Circle # 107 on Readers Service Card 

;:;;: ~',1:;~:0, Som e Flat Panel Developmen t ''" 
Supported By DO D Activiti es 

• Air Force 
Wright Patterson: Plasma 

Monolithic GaP L E.D.s 
RADC: Plasma. flat CRT 

• Army 
ECOM: Large ar ray L.E.D.s 

Evans l ab: Plasma 

Night Vision Labs: Plasma 
• NASA 

Goddard: Plasma 

• Navy 
Liquid crystals 

ONR: Electroluminescence 
NAVELEX: Electroluminescence 

Ferroelectrics 
NAVSHIPS: Liquid crystals NELC ,.~~~ 
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How Can Industry Cont ribute ? 

• Maintain an internal IR&O display program 

• Improve fl at panel problem areas 

Media 
Drive 

Memory 

Transformation 

• Combine improvements to reduce display interface 

• Provide economical displays which meet military 

requirements and specif ications 

NELC "',",.". 

Flat Panel Display 
Continued from page 12 

scattering has taken place as caused by the energizing of 
some of the liquid cr)rstal's transparent electrodes, only 
the scattered light is deflected upward into the viewer's 
range of vision. I t turns out that the EL panel is not 
bright enough, having only approximately 50 foot ­
lamberts of luminance. T his might come close to being an 
ideal sandwich. A ribbon connector, shown between the 
liqztid crystal and the logic circuit, would be very short 
and would cztt down the space problem with the devices. 

All DOD activities support flat panels. Here is a list 
of a few of them. Although we tr)' to stay abreast, we' re 17 
snre that there are many more that we do not know about. 
What's NELC's role? NELC has an in-house funded pro­
gram to evaluate flat panel technologies. R ight now, we 
are investigating liquid crystals, light emitting diodes, 
and plasma. In addition we are searching for electro­
luminescent materials which have enoztgh competitive 
advantages to make them worthwhile. 

We are also studying the competitive advantages and 
disadvantages of these media to the various naval applica- 18 
tions. Display engineers mnst present data to various sizes 
of andiences, f rom monocular images to large screen dis­
plays. Console indicators and tactical displays are usually 
fo r one or a few persons. Auxiliary height-size displays 
and small console statns readouts of course, speed, fnel, 
altitude, bearing, weapon status, etc., are in the same 
class. Large status boards and strategic displays are usn-
ally viewed by large audiences. T he matrix of applica­
tions versus display media on this graph represent my 
own personal informal predictions for best choices within 
the next five years. The letters "E" and " G" represent 
excellent and good potential applicability. Blanks indicate 
marginal applicability in my own judgment. 

A lmost every military operational officer would like to 
have a color selection on his displays ; a few would also 
like to have three-dimensional displays. Withont some 
new technology breakthrough, we believe it will be nwre 
than five )'ears before these latter capabilities are in wide­
spread fleet use. 

How can industry contribute? I t may sound pre­
sumptious to ask industry to use its own money. I t is 19 
safe to say, however, that the leading companies now 
sztpported by DOD in display contracts have won their 
leadership positions through vigorous Independent Re­
search and Development programs over the preceding 
years. In a recent meeting, Dr. George Heilmeier, of 
ODDR&E, swnmarized the fonr categories of flat panel 
problems: the media, the drive, the memory, and the 
transformation or decode. Perhaps these fou r areas can-
not best be improved by the same contractor. Perhaps 
team contribntions will offer the best combined improve­
ments to reduce flat panel display complexities and 
interfaces. 
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If You Heard 'Em, Lucky. If You Didn't Too Bad 
To communicate to SID members the variety and 

types of programs being made available to members 
of SID chapters, here is a selection from recent chap­
ter meetings: 

LOS ANGELES CHAPTER 
October, 1972 
Speaker: T. W. Halloran, Aerojet Electrosystems 

Co. Topic: "Spectrovision." 
November, 1972 

NEW ENGLAND 
November, 1972 
Speaker: John E. Ward, Deputy Director, M.I.T. 

Electronic Systems Lab. Topic: "Interactive CATV." 

Speaker: from Vector General Corp. TOJ?ic: "Demon­
sb·ation-Vector General." 

December, 1972 

January, 1973 
Speaker: A. Jolmson, GTE Sylvania. Topic: "Digis-

play- Digital Cathode Ray Tube." 

Speaker: Dr. Dan Forsyth, V-P, lnformation Inter­
national Inc. Topic: "Image Processing and Graphic 
Arts Com" 

MID-ATLANTIC 
November, 1972 

January, 1973 

Speaker: Irving Reingold, Ft. Monmouth, N.J. 
Topic: "Flat Panel Display Technology." 

Speakers: Fred Weems, Glen Coleman, both of 
Federal Aviation Administration. Topic: "En-Route 
Air Traffic Conb·ol." 

December, 1972 
Speaker: Y. S. Chen, Bell Telephone Labs. Topic: 

"Field Interfaced $-Discharge, flat panel, gray scale." 

DELAWARE VALLEY CHAPTER 
November, 1912-

SOUTHWEST CHAPTER 
October, 1972 

Speaker: Lee Harrison III, Computer Image Corp. 
Topic: "Computer Used to Generate Anin1ations 
for TV Programs and Commercials." 

Speaker: Carl Machover, V-P/ Marketing, Informa­
tion Display, Inc. Topic: Interactive Graphic Displays." SAN DIEGO CHAPTER 

October, 1972 January, 1973 
Speake1·: Sumner Williams, Texas Instruments. 

Topic: "ISCC-NBS System of Color." 

SAN FRANCISCO BAY AREA CHAPTER 
November, 1972 

Speaker: Duane Gomez, NELC, Display Tech­
nology Div. Topic: "Road Racing Visual Signaling and 
Accident A voidance Criteria." 

November, 1972 
Speaker: Joseph Roizen, Telegen. Topic: "Why 

SEACM/ 60?" 
Speaker: R. E. Thoman, General Dynamics/Electro 

Dynamics. Topic: "Large Screen Projection Displays." 
December, 1972 J amiary, 1973 
Speaker: Matt Lehman, Stanford Research Institute. 

Topic: "Holography- How It Works and Why." 
Speaker: J. J. Stapleton, Hughes Aircraft. Topic: 

"Advanced Image Devices." 

r=JDDJ Welcomes The Following New Members 

Bruce C. Abernethy, Dallas, Tx.; Ralph 
E. Aldrich, Lexington, Ma.; Harold M. 
Austefjord, San Jose, Ca.; Yale Barkan, 
Fullerton, Ca.; Michael N. Barry, Lex­
ington, Ma.; James Bement, Webster, 
N.Y.; Robert A. Berman, Manhattan 
Beach, Ca.; F. Andrew Best, Wash. D.C.; 
Lucien M. Biberman, Bethesda, Md.; L. 
F. Blachowicz, Melbourne, Fl.; A. K. 
Brandon, Burnsville, Mn.; Dennis L. Bry­
ant, Hacienda Hgts., Ca.; Henry W. 
Burke, Fullerton, Ca.; James A. Carpen­
ter, Fountain Valley, Ca.; Matthew F. 
Carroll, San Francisco, Ca.; John Caw­
ley, Neptune, N.J. ; Ken T. Chow, Palo 
Alto, Ca.; Robert K. Clark, Argonne, II.; 
Ernest F. Close, Ft. Wayne, In.; Lionel 
E. Davis, Scotland; Alfred C. Denson, 
Rockville, Cn.; Philip J. Dunleavey, 
Waterbury, Cn.; Roger E . Emsthausen, 
Perrysburg, Oh. 

Roger A. Evans, Cold Spring Harbor, 
N.Y.; Dorothy L. Finley, Los Angeles, 
Ca.; Cameron B. Forrest, Calabasas, Ca.; 
Richard C. Gerdes, Tucson, Az. ; David 
W. Giedt, Huntington Beach, Ca.; Rich­
ard B. Glickman, Sherman Oaks, Ca. ; 
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Wm. D. Greason, London, Canada; 
George Gregory, Los Angeles, Ca.; Henry 
Gregozek, Mt. View, Ca.; M. M. Halber­
stam, Brooklyn, N.Y.; George D. Hartis, 
Fairlawn, N,J.; Donald L. Hasting, New­
port, R.I.; Walter B. Hatfield, Murray 
Hill, N.J.; Jerry Heilwel, Great Neck, 
N.Y.; Ulrich Hess, Sunnyvale, Ca.; Dor­
othy L . Holmes, Oroville, Ca.; David H. 
Huebner, Fort Worth, Tx. 

Harold H. Jacobs, Medford, Ma.; 
Harry K. James, Santa Clara, Ca.; Rune 
Johansson, Sweden; Akira Kan, Moo­
nachie, N.J.; David R. Kam, Baldwins­
ville, N.Y.; C. G. Kepner, San Antonio, 
Tx.; Peter Kyropoulos, Warren, Mi.; 
Bruce C. Lane, Hollywood, Ca.; Ray H. 
Lee, Calabasas Park, Ca.; Wendell J. 
Lehr, Palo Alto, Ca.; Eugene B. Leider­
man, Arlington, Va.; J. Darryl Lieux, 
Mountain View, Ca.; Stuart A. Mcin­
tosh, Ft. Wayne, In.; Andrew Madsen, 
Alamo, Ca.; Henry L. Matter, Vanden­
berg AFB, Ca. ; Robert A. Mesard, Farm­
ingdale, N.Y.; Calvin T. Morton, Lans­
dale, Pa.; Ronald R. Mourant, Farming. 
ton, Mi. 

J. A. Murphy, Framingham, Ma.; John 
0 . Mysing, New Carlisle, Oh.; John 
Noel, Quebec, Canada; Kaichiro Oda­
gawa, New York, N.Y. ; Robert Parker, 
Marina Del Rey, Ca.; Sam Peresztegy, 
Orlando, Fl. ; Kipp 0 . Piitzlaff, Encino, 
Ca.; John C. Reiche, Liverpool, N.Y.; 
David Sapper, Plainview, N.Y.; Hrant H. 
Sarkissian, Costa Mesa, Ca.; Kaname 
Satou, Hawthorne, Ca.; Richard J. Schick, 
Arlington Hgts., II.; Armand J. Schmitt, 
Waltham, Ma.; Verne E. Searer, Elkhart, 
In. ; Newland F. Smith, New Canaan, Ct. 

Sidney J. Stein, Pensauken, N.J. ; J. D. 
Thompson, Redwood City, Ca.; Herbert 
J. Vernon, Ft. Wayne, In.; Ronald J. 
Walrath, St. Paul, Mn.; D. A. Williams, 
Centerville, Oh.; U!Iich P. Wissman, 
Schenectady, N.Y.; Ash M. Wood, Arca­
dia, Ca.; Wm. Wuersch, Northridge, Ca.; 
James R. Yankaskas, Stratford, Ct.; Yo­
shin Yuasa, Hawthorne, Ca.; Arthur R. 
Zingher, Berkeley, Ca. 

SOCIETY FOR INFORMATION DISPLAY 

Original papers, not p 
reviously published o 
r presented, describi 
ng significant develo 
pments in over 18 key 
subject areas, will be 
featured. 
Operational equipme 
nt, systems and acce 
ssories, valued at ove 
r $3-million will be on 
view in the exhibit ha 
II of 'the Statler-Hilton 
Hotel, where all of th 
e sessions will also b 
e held. 

1973 
SYMPOSIUM and EXHIBITION 
Statler-Hilton Hotel 
New York City, New York 
May 15-16-17, 1973 

P L A N N 0 W T 0 A T T E N D. T H I S 0 U T S T A N D I N G E V E N T ! 


