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CALENDAR OF COMING EVENTS 

1972 Dec. 4-6 Fall Joint Computer 
Fall Joint Computer Conference 

Dec. 5-7 Conference San Francisco, Calif. 
Anaheim, California 

Dec.B 5th Annual SID 
Technical Confer- 1974 
ence, "SID UPDATE Spring Joint Compu-
'73" San Diego, ter Conference 
California Apr. 23-25 Chicago, Illinois 

May 21-23 15th International 
1973 SID Symposium 

Spring Joint Compu- Town & Country 
ter Conference Hotel, San Diego, 

May 1-3 Philadelphia, Penn. California 
May 15-17 14th International 

SID Symposium F all 7th Annual SID 
Statler-Hilton Hotel Technical 
New York City Conference 

Fall 6th Annual SID Nov. 19-21 Fall Joint Computer 
Technical Conference 
Conference Anaheim, California 

r=JDDJ Sustaining Members 
BURROUGHS CORPORATION 
Defense, Space & Special Systems 

Group 
Paoli, Pennsylvania 
COURIER TERMI NAL 

SYSTEMS, INC. 
2202 E. University Drive 
Phoenix, Arizona 
DuMONT ELECTRON TUBES 

DIVISION 
Clifton, New Jersey 
FERRANTI ELECTRIC COMPANY 
Plainview, New York 
GML CORPORATION 
594 Marrett Road 
Lexington, Massachusetts 02173 
HUGHES AIRCRAFT COMPANY 
Culver City, California 90230 
IBM CORPORATION 
Armonk, New York 
INFORMATION DISPLAYS, INC. 
.Mt. Kisco, New York 
NAC INCORPORATED 
7 - I Ginzanishi 
Chuo-Ku, Tokyo, Japan 
OY NOKIA AB ELECTRONICS 
Helsinki, Finland 
PHILCO-FORD CORPORATION 
Palo Alto, California 
RADIATION, INC. 
r..r!elbourne, Florida 
RCA 
Electromagnetic & Aviation Systems 
Van Nuys, California 
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SIEMENS AG 
Tubes Division 
76 St. Martinstr 
Munich, West Germany 

SINGER-LIBRASCOPE 
Aerospace & Marine Systems Group 
808 Western Avenue 
Glendale, California 9I20I 

SYNTRONIC INSTRUMENTS, INC. 
100 Industrial Road 
Addison, Illinois 

TEKTRONIX, INC. 
Information Display Products 
P.O. Box 500 
Beaverton, Oregon 97005 

THOMAS ELECTRONICS, INC. 
IOO Riverview Drive 
Wayne, New Jersey 07470 

THOMSOM-CSF 
Paris, France 

WEAPONS RESEARCH 
ESTABLISHMENT 

Stores & Transport Branch 
Department of Supply 
Pennington, South Australia 5013 

XEROX DATA SYSTEMS 
El Segundo, California 90245 

NEW SUSTAINING MEMBER 

PHOTO RESEARCH DIVISION 
KOLLMORGEN CORPORATION 
3000 N. Hollywood Way 
Burbank, California 9I505 
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rensville Hts., Oh.; Kenneth A. 
Huelsman, Carlsbad, Ca.; Gabriel 
P. Intano, ·woodbridge, Va. ; Mar
vin C. Iwerks, Whippany, N.J.; 
Marvin Jasper, H awthorne, Ca.; 
Richard A. Jauer, Bridgeton, Mo.; 
Donlan F. Jones, Lake Oswego, 
Or.; Richard A. Kashnow, Schenec
tady, N.Y.; H enry Kasperowicz, 
Hawthorne, Ca.; Robert A. Kauff
man, Cinnaminson, N.J. ; R. Gilbert 
Kaufman, Chicago, II.; Robert N. 
Kavanagh, Saskatchewan, Canada; 
Raymond P. Kavlick, Ann Arbor, 
Mi.; Richard E. Kehrli, Atlanta, 
Ca.; Wm. R. Kincheloe, Jr. , Stan
ford, Ca.; Edward L. Klopfer, Buf
falo, N.Y.; Allan R. Kmetz, Richard
son, Tx.; Shunsuke Kobayashi, 
Japan; Nicholas A. Kopchick, 
Xenia, Oh; Saul Kravitt, Newport 
Beach, Ca.; Paul J . Krueger, Bed
ford, Ma.; Stewart K. Kurtz, Briar
cliff Manor, N.Y.; Milton L. LaB.en, 
Phoenix, Az. ; Cecil E. Land, Al
buquerque, N.M.; Ian W . Larson, 
Copperas Cove, Tx.; Edward W . 
Lascelle, Ontario, Canada; Donald 
B. Learish , Wright-Patterson AFB, 
Oh. ; Larry J. Leblanc, Richardson, 
Tx.; Lawrence J. Leppert, Sunny
vale, Ca.; Wm. J. Lewis, Encino, 
Ca.; Lewis T. Lipton, Oceanside, 
Ca. ; Kenneth Lock, LaJolla, Ca.; 
John R. Loose, Malibu, Ca.; Bryan 
E. Loucks, Sunnyvale, Ca.; A. J. 
Mallett, Houston, Tx.; Thomas H. 
McCully, San Jose, Ca.; Stuart L. 
McNaughton, P01tland, Or. ; Allan 
D . Newton, MacDill AFB, Fl.; 
Lynn D. Maax, Los Alamos, N.M.; 
Richard B. MacAnally, Pasadena, 
Ca.; Alfred J. Macintyre, Nashua, 
N.H.; L. Magagna, Ontario, Cana
da; Timo Malmberg, Sweden; Mar
tin Mandelberg, Oakdale, Ct.; 
David Margerum, Malibu, Ca.; 
Guy A. Marlar, Mt. View, Ca. ; 
James J. Mattis, Hackettstown, N.J.; 
I. Gene Mauldin, El Paso, Tx.; 
H erbert E. Meier, Endicott, N.Y.; 
Harry J. Meinholtz, Palo Alto, Ca.; 
Allen H. Meitzler, Morristown, N.J.; 
Robert V. Miller, Sylmar, Ca.; 
William H. Moore, St. Petersburg, 
Fl.; Milton A. Morton, Chico, Ca.; 
Musti A. Narasimham, H opewell 
Junction, N.Y. ; H arvey C. Nathan
son, Pittsburgh, Pa.; Peter D. T. 
Ngo, Holmdel, N.J.; Paul Neuwirth, 

McLean, Va.; Kenneth R. Nielsen, 
Albuquerque, N.M.; James F. No
lan, Toledo, Oh.; John F. O'Calla
ghan, Australia; Jerry L. Ogden, 
Silver Spring, Md.; Shingo Ooue, 
Japan; Charles S. Osborne, Jr. , Lan
caster, Ca.; Richard L. Paidosh, 
Minn., Mn.; Kyu-Chang Park, York
town Hts., N.Y.; Michael B. Par
mett, Menlo Park,. Ca.; Wm. B. 
Pennebaker, Yorktown Hts., N.Y.; 
Kenneth A. Peterson, Farmingdale, 
N.Y.; Robert J. Phelan, Jr., Boulder, 
Co.; Ronald E . Phillips, Freehold, 
N. J.; John P. Pittman, Plainfield, 
N.J.; ·John F airman Preston, III, 
Philadelphia, Pa.; Durward H. 
Prieb e, Sunnyvale, Ca.; George 
Ragovis, Washington, D.C.; Nadir 
Rashid, Billerica, Ma.; Jacques Ray
mond, Ottawa, Canada; Clyde M. 
Rea, Phoenix, Az.; Joseph W. Reid, 
Phoenix, Az.; Barton L. Richard
son, Minden, Nb.; James C. Rill, 
Del Mar, Ca.; Malcolm L. Ritchie, 
Dayton, Oh.; Carl E. Rumsey, St. 
Paul, Mn.; Ernest E. Sarazen, Law
rence, Ks.; Helmuth 0 . Sautter, 
Holmdel, N.J.; Carleton E. Sawyer, 
Littleton, Ma.; Richard A. Schlot
hauer, Redondo Beach, Ca.; Ed
ward R. Schmidt, Cupertino, Ca.; 
Edward J. Schmitt, Van Nuys, Ca.; 
Robert J. Schneeberger, Pittsburgh, 
Pa.; Jack W. Schuck, Minn., Mn.; 
James A. Scott, Huntsville, AI.; 
Wayne G. Sellin, Silver Spring, 
Md.; Merlyn L. Seltzer, Goleta, 
Ca.; Phil G. Shepard, Chico, Ca.; 
John L. Simonds, Rochester, N.Y.; 
Richard L. Sirocka, Santa Clara, 
Ca. ; Sid N. Smilowitz, W estbury, 
N.Y.; Carroll G. Smith, Richardson, 
Tx.; George E. Smith, Cupertino, 
Ca.; Gerald C. Smith, Crouton, 
N.Y.; Michael E. Smith, Northridge, 
Ca.; Patrick A. Smith, San Jose, 
Ca.; Sterling E. Snow, Seattle, Wa.; 
Raymond J. Sonners, Fullerton, 
Ca.; Arthur W. Speckart, Redondo 
Beach, Ca.; Clarence J. Spector, 
Poughkeepsie, N.Y.; Jon F. Spencer, 
Panorama City, Ca.; Robert Spin
rad, El Segundo, Ca.; Robert L. 
Stettiner, Waltham, Ma.; Joseph R. 
Stewart, Rockville, Md. ; Nancy A. 
Storch, Livermore, Ca.; Kent F. 
Struckhoff, Covina, Ca.; Nicholas 
S. Szabo, Cupertino, Ca.; Mikio 
Takagi, Santa Barbara, Ca.; Norm
an Tarowsky, Sunnyvale, Ca.; Fred
erick W. Terman, Monterey, Ca.; 
Donal D. Thomas, San Jose, Ca.; 
E. Neal Tompkins, Ann Arbor, Mi.; 
Ben H . Tongue, Old Bridge, N.J. ; 

Rodney K. Toone, Santa Clara, Ca.; 
R. Maurice Tripp, Saratoga, Ca.; 
John C. Urbach, Portola Valley, 
Ca.; Dr. Elliott A. Ushkow, Sara
toga, Ca.; Gerald S. Ustach, Ag
oura, Ca.; Dennis W. Vance, Palo 
Alto, Ca.; John C. Van Voorhees, 
Littleton, Co.; Marcel J. Vogel, San 
Jose, Ca.; Gary D. Wall, Los Ala
mos, N.M.; Gerard 0 . Walter, 
Menlo Park, Ca.; George A. Ward, 
Wilmington, De. ; John B. Waugh, 
Mountain Lakes, N.J.; John G. 
Weber, Bellbrook, Oh.; Larry F. 
Weber, Urbana, II. ; H arry A. Whit
ted, San Diego, Ca.; Leo Wiesner, 
Irvington, N.Y.; Peter J. Wild, Swit
zerland; Richard Wilkinson, Burl
ingame, Ca. ; Donald S. Williams, 
Pasadena, Ca.; Ben C. Willmarth, 
Boulder, Co.; James A. Wise, El 
Paso, Tx.; William G. Wolber, 
Southfield, Mi.; Drew Woloshyn, 
Mt. View, Ca.; Chan H. Yeh, Mt. 
View, Ca.; Charles B. Yeltin, Man
itoba, Canada; Shou-Chen, Yih, 
Sunnyvale, Ca.; Paul K. York, Pla
centia, Ca.; Joseph Zorn, Bridge-
port, Ct. _____ _ 

By E. A. ULBRICH 
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BROADENING THE VIEW-VIDEO 
CASSETTES OFFER POTENTIAL 
FOR FUTURE BUT PROBLEMS FOR 
NOW 
THE GREATEST THING SINCE 
THE NICKELODEON, Forbes, July 
1, 1970, page 13. 

Digital Communication 
DIGITAL TRANSMISSION ON THE 
L-4 COAXIAL SYSTEM, J. F . Gunn, 
Telecommunications, December 1970, 
page 23. 

Optical Communication 
OPTICAL COMMUNICATIONS IN 
THE EARTH'S ATMOSPHERE, Ber
nard Cooper, IEEE Spectru m, Ju ly 
1966, page 83. 

Satellites 
TECHNICAL AND COST FACTORS 
THAT EFFECT TELEVISION RE
CEPTION FROM A SYCHRONOUS 
SATELLI TE, FINAL REPORT, 30 
June 1966, Jansky and Bailey Systems 
Engineering Department report TR
PL-9037. 
POST OFFICE TO PARTICIPATE 
IN DOMESTIC SATCOM CASE, Kath
erine Johnsen, Aviation Week and 
Space Technology, 21 December I970, 
page 51. 
ADDED ST ARTER FILES FOR SAT
COM PERMIT, Aviation Week and 
Space Technology, 30 November 1970, 
page I7. 

NEW DOD SATCOMS NEARI NG 
LAUNCH, Philip J. Klass, Aviation 
Week and Space Technology, 11 Janu
ary I971, page 40. 
FIRST I NTELSAT 4 PLACED IN 
ORBIT, Aviation Week and Space 
Technology, 1 February 1971, page 23. 
WEATHER SATELLITES: II, Arthur 
W. Johnson, January 1969 Scientific 
American, page 52. 

12 GHZ Area Transmission 
NASA'S USE OF THE RADIO FRE
QUENCY SPECTRUM IN AER O
SPACE SYSTEMS, John M. Clarke and 
William I. Thompson III, Telecommun
ications, December I970, page 29. 
THE STANFORD INSTRUCTIONAL 
TELEVISION NETWORK, Joseph M. 
Pettit, Donald J. Grace, IEEE Spec
trum, May I970, page 73. 

CRT's Versus Matrices 
ELECTROLUMINESCENT DISPLAY 
MATRIX WITH OVONIC THRESH
OLD SWITCH ISOLATION, K. E. 
Van Landingham, D. L. Nelson, G. R. 
Fleming and T. C. Sebring, Digest of 
Papers from the SID 1970 IDEA 
Symposium, page 14. 
HIGH-PERFORMANCE MATRIX 
DISPLAY SYSTEM, E. E. Loebner, B. 
L. Frescura and J. C. Barrett, Digest of 
Papers from the SID I970 IDEA Sym
posium, page I6. 
A MATRIX -ADDRESSED FERRO
ELECTRIC BISMUTH TIT AN ATE 
DISPLAY, G. W. Taylor and A. Miller, 
Digest of Papers from the SID 1970 
IDEA Symposium, page 18. 
COLOR MOSAIC DISPLAY SYSTEM 
-ADVISION, M. Takeda, H. Nakatsu, 
S. Matsumoto and K. Tatematsu, Di
gest of Papers from the SID 1970 IDEA 
Symposium, page 20. 

Coding Techniques 
COMMUNI CATION AND DATA 
FLOW OPTIMIZATION FINAL RE
PORT, l0/ 2I/ 70, B. P. Ke rfoo t , 
MDCG08I5, available from McDonnell 
Douglas Corporation, 5301 Balsa Ave
nue, Huntington Beach, California 
92647. 
CODING AND ITS APPLICATION 
IN SPACE COMMUNICATIONS, G. 
David Forney, Jr., IEEE Spectrum June 
1970, page 47. 

Advertisers Index 
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tions for design and evaluation to 
studies of particular display ar
rangements. 

Display Systems 
A wide spectrum of display sys

tems was mentioned during the 
Conference but three fields were 
particularly evident, the control of 
road traffic, air traffic and electri
city supply. 

Most of the papers presented in 
the conference are available in this 
book. A table of contents of this 
publication follows: 

L. Bainbridge 
The InAuence of display type on 
decision making 

M.S. Bil'kin, H. Dell and R. H. A pperley 
Driving cab displays for high speed 
trains 

P. G. Bishop 
Display and input software for on-line 
control 

R.]. C . Bown 
The active sonar information display 
problem 

D. A . Boyland, D.]. Nomwn and 
L. S. Allard 

Bi-colour display tubes 
]. Clarke and D. W elboume 

Display systems for use on-line in 
power stations 

B. Copping, V. D. Alexander and 
]. ]. Hunter 

Human factor assessment of some 
numeric visual displays 

K. G. G. Corkindale 
The evaluation of visual displays 

]. W. Dillow 
Data reduction, transmission and 
p resentation, particularly crt displays at 
the CEGB l ational Control Centre 

B. A. Eales 
A scanned GaAsP display system 

E. Edwa~·ds and F. P. Lees 
Information display in process control 

R. W. Elbaum. 
H.A.P.P.l. ( Height and plan position 
indicator) 

A B. E. Ellis 
A direct view storage tube \ovith 
selective erasure as a data terminal 
display 

R. Ellis, N. ]. Werring, A. Vecht, 
P. ] . F. Smith and]. H. Williamson 

Zinc sulphide dee! displays, \vith 
longer life 

C. R. Evans and W. I. Card 
Comparison of the relative acceptability 
of VDU and standard teletype 
terminals in a medical history-taking 
project 

D. R. Evans 
A TC displays 

B. C. Francis 
Display systems for vertical take-off 
transport aircraft 
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A. Garten haus 
The design features of an operational 
inter-active graphic system 

B.]. Giddings 
Contrast enhancement with CRT and 
other self luminous display devices 

P.M. Giles 
Avionics displays: with particular 
reference to area navigation systems 

L. P. Goodstein 
Operator communications in modem 
process plants 

R. G. Green and R. A. Eclenborough 
The incidence and effects at the man
computer interface of failure to 
optimise the display 

R. E. G rind lert, C. R. Dixon, 
C. B. Besant and A. ]ebb 

Use of low cost displays in engineering 
design 

R. F. Hall, K. E. Johnson and 
G. T. Sharpless 

A tabular data display using a cross
bar addressed glow discharge panel 

C. H ilswn 
Light from semiconductors 

R. S. H irsch 
A choice of displays in an information 
retrieval system 

V. D. Hopkin 
The evaluation of touch displays for 
air traffic control tasks 

V. D. H opkin and R. A. E denborough 
Computer-derived alphanumeric in
formation on air traffic control displays 

\1. D. Hopkin and]. F. Parsons 
Computer-generated d isplays for 
psychological research 

K. W. Hudclart 
Huatl lra!llc coulrol-examples of 
d isplay design 

H. F. Huddleston 
An evaluation of alphanumerics for a 
5 x 7 matrix display 

M. W. ]ei'Vis 
CRT displays of graphs in CEGB 
power stations 

D. M. Johnson 
Effects of signal-to-noise ratio, band
width and contrast on information pro
cessing in simulated digital encoding 
television systems 

A. B. Keats 
A tluee dimensional cathode ray tube 
display of multi parameter data 

E. W.Kirk 
The all-singing all-dancing office 

]. Ki,rton 
Elec tro-optic effects in liquid crystals 
and their use in display devices 

L. H. Light and D. M. Momo 
Comparative assessment of a new real
time analogue recorder for displaying 
three dimensional infonnation 

]. ll. Mahaffy 
Computerized traffic control and sur
veillance systems-a police viewpoint 

F. B. Moore 
Ground display systems for the 
Apollo/ Saturn vehicle 

/\.. l\'e::.u and S. Naito 
:\n effective system for d isplaying a 
large character set 

]. Nokes and]. T. Boardman 
Evaluation of man/ machine interface 
problems in ATC systems 

E. I-1. Oet::;mann and D. E. Radley 
A modular interactive display system 
for use as a local or remote terminal 

A. Ortony 
A system for stereo viewing 

A. Ortony 
Interactive stcreographics 

P. B. Page 
The effects of electronic circuits on 
alphanumeric display capabilities 
and costs 

D. A. Paine 
Display aspects of nehvork analysis 

A. R. Peaker 
Light emitting diodes and diode arrays 
using gallium phosphide 

]. R. Peters and A . D. Brisbane 
An alphanumeric word module using 
planar Ga( AsP) arrays in a pro
grammed-function keyboard 

H. Racll-Koethe and E. Schubert 
Comparative studies of the legibility of 
light emitting numerals 

K. C. Mohan Rao 
The use of computer driven d isplays in 
the supervision and control of large 
power sys tems 

]. Rasmussen 
Man as information receiver in diag
nostic tasks 

] . M. Rolfe and]. W. Chappelow 
Display of information in the aircraft 
cockpit 

A. Sansom and E. T. Kozol 
Deformographic storage display tube 
( DSDT )-a light-valve projection dis
play having conh·olled persistence 

W. T. Singleton 
The ergonomics of information 
presentation 

S . H. Sones 
Head-up d isplay systems in modern 
aircraft 

P. Stucki 
Picture processing using a general
purpose computer system 

P. Stt.ret 
Simplifying the man machine interface 
with the touch terminal 

]. Szilard, G. Scruton, S. Y. Ralkar and 
P. R. M. ]ones 

An ultrasonic fas t scanning system for 
visualising soft tissue anatomy 

]. G. Titchnwrsh 
The A. C . plasma panel 

R. Veith 
Input device for handwritten graphical 
data 

F . Walters 
DC gas discharge matrix displays 

P. ]. Wild and P. U. Schulthess 
Liquid crystal bar graph displays 

D. C. Williams 
Graphic display facilities for on-line 
process control 

P.A. Woodsford 
Gino-a 3-D graphics sofhvare package 
for a range of displays 
Copies of this excellent publication of 

papers from worldwide contributors may 
be purchased from: 

SID 
654 North Sepulveda Blvd. 
Los Angeles, California 90049 

Price per copy: 
~vlcmbers $20.00 
i\on-lvlembers $30.00 

Or copies may be purchased directly 
from the Institution of Elecb·ical Engi
neers, Savoy Place, London WC2R OBL. 

H. L. BJELLAND 

There are four important elements standing behind 
the EVI special purpose CRT's .. . elements which 
have created one of the widest lines in the industry 
-and one of the most consistently reliable. Those 
elements are: 

Our Engineering Capability, Our Qualitative Pro
duction Capability, Our Individ ualized Service 

Capabili ty and Our Unique 
Prototyping Capability. 

We are large enough to pro
duce a thousand tubes when 
you need them. We are small 
enough toproducethatone tube 
that you must have right now. 

We are large enough to offer 
some of the most sophisticated 

I 

engineering and quality control capability in the in
dustry. We are small enough to have a completely 
personal interest in servicing your particular special 
purpose CRT needs. 

The EVI Wide-Line Cathode R ay T ubes Include: 
Multi-Gun CRT-T wo-Color CRT- T hin Tubes 
-Ultra-High R esolution CRT-Ultra-High Con
trast CRT-Fiber Optic Face CRT-Back Ported 
CRT-Monoscope CRT -Special Phosphor Screen 
CRT-High Voltage Projection Tubes. 

For Information Telephone President Ed 
Tavetian or V. P. Marv Lester at 213/ 
772-5251 

ELECTRO V ISION INDUSTRIES, 
INC. 500 South Douglas Street, El 
Segundo, Calif. 90245 

Circle # 6 on Readers Service Card 


