


Designing or 
buying 200MHz 
video monitors? 
We have a tool 
made just for you. 

Imagine yourself trying to design or 
evaluate a new color graphics monitor 
when the logic to drive it is still eight 
weeks from working! 

With OPIX you can not only drive 
the monitor-you can create a full color 
graphics image similar to one your end 
product might produce- today! 

YOU have control of the syncs, the 
scan rate-the video image itself. Con­
struct a test image that will help YOU 
best during the design or evaluation 
phase of your monitor. 
Here's what OPIX gives you: 
• 1.6-200 MHz pixel rate. 
• Selection of 256 colors from over 

16 million. 
• Text and graphics in the same image. 
• Non-volatile image storage. 
• RS-232 & I EEE- 488 interfaces. 

With all this flexibility, you might think 
that operating OPIX has to be a night­
mare. Actually, it's quite simple. You 
make changes by simply pointing to 
values with a button and "tweaking" 
them with a knob. OPIX "understands" 
the way a video display works-so it 
responds as you'd expect. 

It you have a project that needs a 
signal generator, we know you'll like 
OPIX. Call us. (312) 668-3301 

c .u!~!~~ i)dldTM 
Carol Stream, IL 60188 
(312) 668-3301 
TELEX 206 725 
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State-of-the-Art 
Solutions to 

EMI Problems 

EAGLE MAGNETIC CO., INC. 
Magnetic Shields (CRT·XTM·PM) Sheet & Foil 

P.O. Box 24283 Indianapolis, Ind. 46224 
Phone 317·297·1030 
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Complete Guns, Stems, Cathodes, 
Other Components 

A - ~ffiOOli'rnJW~~li' \VJ/l\@[!JJ[!JJ[UJ 00~\Y/U@~~v Ul~illo 
P.O. Box 50524/Tucson, Arizona 85703 
(602) 887-7900 Telex 165-522 
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Events _ _ ___ _ _ 

NATIONAL 

NOVEMBER 2-6: 1985 Fall Joint 
Computer Conference, INFO­
MART, Dallas. TX.- Exploring the 
Knowledge-based Society. co­
sponsored by the Association for 
Computing Machinery and IEEE 
Computer Society. Contact: Nancy 
Kee ne. INFOMART, 19 50 
Stemmons Freeway-Suite 6038. 
Dallas. TX 75207 (214n46-3602) 

NOVEMBER 3-6: 17th Annual In­
formation Industry Assn. Con­
ference & Exhibit ion , The 
Shoreham Hotel, Washington. DC. 
Contact: IIA Meetings Dept .. 316 
Pennsylvania Ave. SE-Suite 400. 
Washington. DC 20003 (202/ 
544-1969) 

NOVEMBER 4-7: Seventh IEEE 
Symposium on Mass Storage 
Systems, Tucson, AZ. Contact: 
Bernard T. O'Lear, NCAR. PO Box 
3000, Boulder. CO 80307 
(303/497-1 268) 

NOVEMBER 4- 7 : SENSORS 
·as- Conference on Sensors 
for Untended Manufacturing, 
Society of Manufacturing Engi­
neers. Detroit. MI. Contact: Society 
of Manufacturing EnginP.P.rs. One 
SME Drive. PO Box 930. Dear­
born. Ml48121 (313/271-1500) 

NOVEMBER 5-7: ARTELL '85, 1nter­
national Symposium and Exposi­
tion on the Industrial Applications 
of Artificial Intelligence. Philadel­
phia Civic Center. Philadelphia, PA. 
Contact: Access Conference Asso­
ciates Inc., PO Box 160. 
Gaithersburg . MD 20877 . 
(301/921 -9424) 

NOVEMBER 6-8: Amer ican Ceram­
ic Society, Glass Div. Meeting, 
Corning Hilton. Corning. NY. Con­
tact: James E. Shelby. Alfred Uni­
versity. Alfred, NY 14802 (607/ 
871-2470) 

NOVEMBER 11 -14: 1985 Interna­
tional Congress on the Appli­
cations of Lasers and Electro­
Optics (ICALEO '85). Cathedral Hill 
Hotel. San Francisco. CA. Contact: 
Laser Institute of America, 5151 
Monroe St.- Suite 1 02W. Toledo. 
OH 43623 (419/882-8706) 

NOVEMBER 11-14: 1st Int erna­
tional Conference and Exhibit on 
Computer Workst ations, San 
Jose Convention Center. San Jose. 
CA. Contact: IEEE Computer Socie­
ty. 1109 Spring Street. Suite 300. 
Silver Spring. MD 20910 (301/ 
589-8142) 

NOVEMBER 12-1 5: IEEE Interna­
tional Conference on Systems, 
Man and Cybernetics, Tucson. 
AZ. Contact: A. Terry Bahill. Sys­
tems and Industrial Engineering 
Dept .. U. of Arizona. Tucson. 
AZ 85721. (602/62 1- 6551) 

NOVEMBER 13-15: 1st Videotext 
Engineering and Technology 
Forum,Meridian Hotel. San Francis­
co. CA. Contact: Cynthia Parsons. 
OnLine Inti .. 989 Avenue of the 
Americas. New York. NY 10018 
(2 1 21279-8890) 

NOVEMBER 17-22: Imaging Sci­
ence & Technology Show and Ex­
hi~it •. Society of Photographic 
Scientists. Fall Symposia, Marriott 
Crystal Gateway. Arlington. VA. 
Contact : David A. Fatora. M.F. 
Graphics. 12700 SE Crain Hwy .. 
Brandywine. MD 20613 (301/ 
372-1245) 

NOVEMBER 17-22: 25th Fall 
Symposium of the Society of 
Photographic Scientists and En­
gineers (SPSE), Marriott Crystal 
Gateway Hotel, Arlington. VA. Con­
tact: SPSE. 7003 Kilworth Laoe. 
Springfie l d. VA 22151 
(703/642-9090; or Dr. Harry A. 
Hayen, Chairman. (716/477-4519) 

NOVEMBER 17-22: 25th Fall Sym­
posia Imaging, National Crystal 
Gateway. Arlington. VA. Contact: 
Executive Director. Society of Pho­
tographic Scientists and Engi­
neers. 7003 Ki lworth Lane. 
Springfield. VA 22151. 

NOVEMBER 18-22: Tutorial Week, 
(Washington '85,) IEEE. Hyatt 
Crystal City Hotel. Arlington. VA. 
Contact: Martez A. Camilleri Dir . of 
Tutorials. IEEE Computer Society. 
17.30 Massachusetts Ave. NW. 
Washington. DC 20036 (202/ 
371 -010 1) 

NOVEMBER 18-22: Tutorial Week 
Washington '85, IEEE Computer 
Society, Hyatt Crystal City. 
Arlington. VA. Contact: Martez A. 
Camilleri. IEEE Computer Society, 
PO Box 639. Silver Spring. MD 
20901 (301/589-8142) 

NOVEMBER 21-22: Nint h Annual 
Western Educational Comput­
ing Conference, California Educa­
tional Computing Consortium. 
Oakland. CA. Contact: Alexia Devlin. 
CECC, San Francisco State Universi­
ty. Accounting Data NADM-358. 
1800 Holloway Ave .. San Francisco. 
CA 94132. 

NOVEMBER 25-29 : 2nd Interna­
tional Technical Symposium on 
Optical and Electro-Optical Ap­
plied Science and Engineer ing, 
Palais des Festivals et des Congres. 
Cannes. France. Week A - Fiber 
Optics and IRTechnology, lmagers 
& Remote Sensing Instrumenta­
tion. 

DECEMBER 2-6: Fundament als 
and Applications of Lasers, 
Albuquerque. NM . Contact: Laser 
Insti tute of America. Education Dir., 
5151 Monroe St.-Suite 102W. 
Toledo. OH 43623 (419/ 
882-8706) 



Ai~ration 
of Information 
Processing Societies 

INFORMATION DISPLAY (The Official 
Journal of the Society for Information 
Display) is edited for corporate research 
and development management; and en­
gineers. designers. scientists. and ergo­
nomists responsible for design and 
development of input and output display 
systems used in various applications 
such as: computers and peripherals. in­
struments and controls. communica­
tions. transportation. navigation and 
guidance. commercial signage. and con­
sumer electronics. 

Editorial covers emerging technolo­
gies and state-of-the-art developments 
in electronic. electromechanical. and 
hardcopy display devices and equip­
ment; memory; storage media and sys­
tems; materials and accessories. 

:: THE OFFICIAL JOURNAL OF THE SOCIETY FOR INFORMATION DISPLAY 

iiJTunliJii I lUll 
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Cover: A wide range of colors and 
high-resolution graphics that 
meet military application needs 
is achieved using a Precision­
In-Line Gun, Shadow-Mask CRT. -
Hartman Systems, Huntington 
Station, NY. (Page 16) 

FEATURES 
CRT displays full-color 3-D images 

A single CRT display generates true stereoscopic images in full color that 
can be viewed in 3-D using only a pair of simple polarized eyeglasses.­
Tektronix. Beaverton. OR. 

12 

Shadow-mask CRTs meet military color-display needs 16 

A military display system employing a Precision-In-Line (PIL) gun. 
shadow-mask CRT with permanent self-convergence alignment provides 
a wide range of colors. 2-to-1 high-voltage range, and rapid switching 
speeds required for high resolution graphic displays.-by Stanley w. Roth. Sr. 
Research Engineer. Hartman Systems. Huntington Station. NY. 

Software emulates avionic displays and environment 17 
A 1 0-module software tool, used with an Apple II microcomputer. enables 
avionic display designers to visually inspect alternative displays under sim­
ulated conditions. thus allowing the optimum design to be selected prior 
to prototype production.- by John Laycock. Royal Aircraft Establishment. 
Farnborough. Hants. UK. 

Requirements for electronic scanning of drawings 

Although setting the scanning pixel size to twice the minimum line width 
found in engineering drawings will yield good image resolution for a fixed 
threshold binarization. equivalent results have been obtained by scanning 
drawings at lower resolution (larger pixel size) and using an adaptive 
threshold binarization that operates on local areas-by Thomas J. Bilotta and 

John J. Lumia. £/KONIX Corp .. Bedford. MA. 

24 

Proposed Bylaws Amendments 34 
In accordance with Article 13--AMENDMENTS. Society for Information 
Display Bylaws (as of 1 June 1983, SID Directory 1984/85). the SID Sec­
retary hereby submits the proposed amendments. together with the re-
view committee recommendations for approval by majority vote of all 
members in good standing. concurrent with the next ballot. 

DEPARTMENTS 
Events 2 Chapter Notes 

Editorial 7 New SID Members 

Technology Update 8 Sustaining Members 

Products 28 Advertisers Index 

President's Message 32 

33 

41 

43 
44 
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FLIGHT SIMULATOR 
SYSTEM ENGINEERS 

If you are an engineer with a broad base of experience in 
flight test and visual systems, you can join us in the ad­
vancement of flight simulation technologies. Excellent op­
portunities are available in Southern California at Hughes 
Aircraft Company. 

SYSTEM ENGINEERS 
Translate the operation of aircraft, avionic, electro-optical , 
ECM/radar, and radar warning receiver systems into design 
concepts for flight simulator applications and weapons tac­
tics training. Knowledge of avionic computer applications 
and some computer programming, plus military flight expe­
rience in the operation and testing of the aforementioned 
systems. 

If your background includes an appropriate engineering 
degree plus experience in the above related field, please 
call R. Kussner or J .H. Fahycollect, M-F, 8-5 (PDT) at (213) 
648-0586/2983. 

VISUAL SIMULATION 
SYSTEM ENGINEERS 

Utilize your system level design experience incorporating 
wide angle projection display devices and computer 
graphics. Knowledge of one or more of the following areas: 
optical system engineering, real-time computer graphics, 
video/display system engineering, display system psycho­
physics, high performance servos desired. Also experience 
with dome visual simulations and/or infinity optics visual 
systems. 

TEST ENGINEERS 
Install , integrate test and troubleshoot visual systems as 
well as perform basic design, layout, evaluation, proto­
typing, integration and testing. Experience with control 
systems and digital and analog circuits desired. 

DESIGN ENGINEERS 
Perform engineering design and development in analog and 
digital systems with emphasis on control and visual 
systems. This will involve the analysis, evaluation, proto­
typing, integration and testing for F/A-18 WTT simulator . 
Our preferred candidates will have a BS in EE and at least 
5 years experience in analog and digital design. Back­
ground should include knowledge of control and visual 
systems and simulation experience. 

For further information on the preceding job, please call 
E. Yee collect, M-F, 8-5 (PDT) at (213) 606-1222. 

We offer a competitive salary and an outstanding benefits 
package. If unable to call, please send resume to Lowell 
Anderson, Hughes Aircraft Company, Dept. 239, P.O. Box 
9399, Bldg. A 1/1 B404, Long Beach, CA 90510-0463. Proof 
of U.S. Citizenship Required. Equal Opportunity Employer. 

HUGHES 
AIRCRAFT COMPANY 

SUPPORT SYSTEMS 
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Events ____________ _ 

DECEMBER 9-12: Short Course­
Peripheral Array Processors for 
Signal Processing and Simula­
tion, UCLA Extension. Los An­
geles. CA. Contact: Walter J. 
Karplus. Program Coordinator 
(213/825-2929); or Registration, 
PO Box 24901 Dept. K. UCLA Ex­
tension, Los Angeles. CA 90024 
(213/825-1295) 

DECEMBER 9-13: 2nd Conference 
on Artificial Intelligence Appli­
cations, Fontainebleau Hilton. Mi­
ami Beach. FL. Sponsored by IEEE 
Computer Society. Contact: IEEE 
Computer Society. 1730 Massa­
chusetts Ave. NW. Washington. DC 
20036 (2021371-0101) 

DECEMBER 11-13: DEXPO West 
'85, Anaheim Convention Center. 
Anaheim. CA. Contact: Carol 
Henderson. Project Mgr .. 
Expoconsul International Inc .. 55 
Princeton Junction. NJ 08550 
(609/799-1661 ) 

INTERNATIONAL 

NOVEMBER 11 -14: Sixth Chilean 
Electrical Engineering Con­
gress, Universidad Catolica de 
Chile. Santiago Chile. Contact: Dr. 
Hugh Rudnick. Electrical Engineer­
ing Dept.. Casilla 114-D. Santiago. 
Chile. (562-513553) 

NOVEMBER 18-21: Canadian Com­
puter Show & Conference, Cana­
dian Informat ion Processing 
Society. Toronto International Cen­
ter. Toronto. Canada. Contact: Rob­
ert Grainger (418/252-7791) 

NOVEMBER 18-21: CommuniTech 
& Computer '85 Malaysia. Putra 
World Trade Center, Kuala Lumpur. 
South East Asia. Contact: Communi­
Tech & Computer '85 (01/ 
486-1951 ) 

DECEMBER 16-18: Sixth Interna­
tional Conference on Informa­
tion Systems, Indianapolis. IN. 
Co-sponsored by the Society for In­
formation Management and The In­
stitute of Management Sciences in 
cooperation with the Association 
for Computing Machinery. Contact: 
Ananth Srinivasan, Publicity Chair­
man. Asst. Prof/MIS. Graduat e 
School of Business. Indiana Univer­
sity. 1Oth St. and Fee Lane, 
Bloomington. IN 47405. (8 121 
335-8449) 

DECEMBER 16-20: First Interna­
tional Conference on Supercom­
puting Systems, lnnisbrook 
Resort. Tarpon Springs. FL. Con­
tact: Supercomputing Conference. 
IEEE Computer Society, PO Box 
639. Silver Spring, MD 20901. 
(301/589-8142) 

DECEMBER 2-6: 2nd International 
Technical Symposium on Opti­
cal and Electro-Optical Applied 
Science and Engineering. Palais 
des Festiva ls et des Congres. 
Cannes. France. Week B - Applica­
t ions of Holography & Optics; In­
strumentation for Submillimeter 
& X-Ray Astronomy: and Ophthal­
mic Optics Image Processing 
Symposium. 

NOVEMBER 25-DECEMBER 6: 2nd 
International Technical Sympo­
sium on Optical and Electro­
Optical Applied Science and 
Engineering, Palais des Festivals 
et des Congres. Cannes. France. 
Contact: Society of Photographic & 
Instrumentation Engineers. PO Box 
10. Bellingham. WA 98227. 

DECEMBER S-7: SEMICON/Japan. 
Tokyo Trade Center. Tokyo. Japan. 
Contact: Bill Ga larneau. SEMI. 
(415/964-5111) 

TO NON-SID MEMBERS 
Be sure to fill out one of the 
cards in this issue, either to 
start your own membership, 
or to request your subscrip­
tion to ID, so your name is 
not removed from the mail­
ing list. 



________ ______ Free Literature 

Electron-optical techniques 
Eight-page. color paper describes 
electron-optical techniques critical to 
the achievement of state-of-the-art 
performance in a Cathode-Ray Tube­
based. ultra-high resolution color t: lm 
recording system. The paper is illus­
trated with 35-mm output imaged on 
the CFR-4000 ultra-high resolution col­
or film recording system. 
CELCO. Mahwah. NJ. 
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Test/measurement instruments 
A 16-page brochure covers test and 
measurement instrumentation includ­
ing portable instruments for electrical 
and electronic test and measurement; 
communication systems test instru­
ments; nucleonics. electrical power sys­
tem test and measurement automatic 
testing equipment; programmable 
power supplies; panel meters; and chart 
recorders. 
THORN EMI ELECTRONICS. Hayes. 
Middlesex. England. 

For information, circle Reader Service #37 

Fiber optics 
Full-color. 12-page brochure provides 
background on fiber optics and fiber 
optics systems. It describes new and in­
novative services resulting from the in­
troduction of fiber optics. and discusses 
integration of technologies that are 
complementary to fiber optics. 
SASKTEL. Regina. Saskatchewan. 
Canada. 

For information, circle Reader Service # 38 

Opto-electronic devices 
A 24-page replacement guide covers 
the 208 components available in the 
ECG Opto-Electronic Devices product 
line. Devices are grouped by category. 
with electrical and mechanical specifica­
tions presented in a format that 
simplifies the process of selecting the 
correct replacement. A cross-reference 
section lists the replacements for over 
2000 industry part numbers. 
PHILIPS ECG. Williamsport. PA. 

For information, circle Reader Service # 39 

Electro-optical signal processor 
This 16-page, user-tool brochure is de­
signed to help systems engineers and 
microprogrammers in the DoD contrac­
tor community use the Electro-Optical 

Signal Processor. which achieves 
throughputs ranging from 1 00 million 
operations per second (MOPS) to over 
800 MOPS in one processor stage. Bro­
chure describes tools (documentation, 
hardware. software) available to users 
of the EOSP chip set. including : user 
manual. functional simulator. micropro-

In-line 
preconverged 

format 

Using our patented overlapping 
field lens gun (OLF), we've made a 
point of delivering a small, crisp spot by 
enlarging the focus lens. Add that to the 
other features, and you have a tube that's 
ideal for CAD/CAM/CAE applications. 

From Panasonic .. . the Image Makers. For 
more information, contact: Panasonic In­
dustrial Company, Computer Components 
Division, One Panasonic Way, Secaucus, 
NJ 07094. Mail Stop 465. (201) 348-5278. 

For information circle Reader Service #6 

gramming, and hardware development 
system. 
SIGNAL PROCESSING TECHNOL­
OGIES. HONEYWELL INC .. Colorado 
Springs. CO. 

For information, circle Reader Service # 34 

.25mm pitch/.31 mm pitch 

64KHz 
litzwire SST 
deflection 

yoke for low 
temperature 

rise 

Panasonic 
Industrial Company 
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Merging Pilot 
and System 
.. . A unique Engineering Challenge. 
At over twice the speed of sound, time is critical in obta ining valuable flight data. Pilots require sophisticated 
display systems that gives them instant access to navigation. target acquisit ion. threat identification and flight 
systems information. Making the aircraft and its complex systems an extension of the pilot's w111 is the challenge 
you can meet in one of the following professional openings: 

Section Manager 
Directing a department of 30 engineers and support personnel. you will be responsible for the design of CRT 
based display systems from concept th rough production. Display design will include LVPS. HVPS. CATs. Video 
and Deflection amps. Your functions will also encompass proposal and budget preparation. 

Requires a miniumum of 10 years' display design experience including 2 years at the management level. 
Excellent communication skills are necessary. A background in military products is helpful. 

Display Design Engineer 
Responsible for design of CRT display system involving analog and digital circuit design and analysis: 
specification of CATs and HVPS; analog and digital video processing; N O and 0 / A conversion at rates up to 
100Mhz; electronic optics correction, deflection and dynamic focus amps. 

Requires BSEE or equivalent with 6 plus years' experience in CRT display circuit design. including elementary 
thermal analysis. grounding and EMI techniques. 

Low Voltage Power Supply Engineer 
Responsible for design of LVPS that are off-line, pulse width modulated multiple output voltage, 100-500 watts at 
85% efficiency operating at frequencies up to 100 Kilohertz. Involves circuit design and analysis. magnetics 
design and specification, EMI and packaging. 

Requires 6 plus years' experience designing LVPS for custom packaging in CRT display systems and BSEE or 
equivalent. Familiarity with mi litary LVPS, airborne LVPS, system grounding, detailed magnetics design and 
computer-aided circuit analysis is desired. 

Send your resume for prOmP,t consideration to: Professional Employment, Dept. SJM163, 2701 Orchard Park 
Way, San Jose, CA 95134. An Equal Opportunity/ Affirmative Action Employer. 
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$2.00 + $0.00. 
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" .. . A man's {sic) judgment cannot be better 
than the information on which he has based it. " 

-Arthur Hays Sulzberger 

I n the August issue of I D. we introduced the ubiquitous "bingo card" (reader 
service card) found in most business and professional publications to help 

readers locate more detailed information quickly and easily. Initial returns indi­
cate favorable reader response that warrants our continuing the inclusion of 
these cards. at least through several more issues. before evaluating returns and 
reaching a final conclusion about their effectiveness. The ultimate success of this 
card program. obviously, depends upon the number of inquiries that represent 
potential end-users of the products, literature. and services being offered. 

* * * 
With I D's new design already more than well-received (see President's f\:1essage. 
October 1985, p. 33) by subscriber and advertiser alike. and with the 1986 edi­
torial plans already in motion. we now turn our major efforts toward improving 
the overall production process of your Journal. Beginning with the December is­
sue, our publication date will be the 25th day ofthe preceding month-thus as­
suring (to the best ofthe Postal Service's ability) delivery, hopefully. within the 
first 10 days of each month (in the U.S.). 

This past summer's production schedule went totally awry as a number of 
unrelated- but cumulative problems-cropped up. Not the least of which was 
hurricane Gloria. which threw a curveball at our printer- for some reason the 
presses just don't work without electricity. Then of course. overlapping summer 
vacations and installation of a new larger capacity press further compounded 
any slip in delivery of editorial material to the printer. These are problems that 
the new editorial closing dates should help resolve. At best. they won't recur: at 
worst. they'll be less noticeable to you. 

* * * 
We still have human factors to contend with. though, at edit ing and typesetting 
stages of production-just as surely as you do when designing a display system. 
Despite the use of computers to set type for us. we still rely heavily on the hu­
man display system to process and proofread editorial copy. 

In "CRT displays full-color 3-0 images" (ID August 1985. p. 16). we 
inadvertently used the wrong artwork and its descriptions for the right story. 
We thus wound up with a hybr id article that made little or no sense to t he 
knowledgable. and of course, misrepresented the system to the unknowl­
edgable. We have yet to pinpoint how such a mixup occurred. especially since 
each story was scheduled for publication in a separate issue. In an effort to 
rectify this editorial faux pas. we've repeated the story as originally intended for 
the August issue-this time with the correct diagrams and minus the confusing 
copy. The second story will be rescheduled for a future issue. 

* * * 
Then, as ifto reinforce one of the primary design considerations discussed in our 
September cover story-chromatic abberration- the cover line somehow 
wound up t rying to prove that old axiom "what you see is not always what you 
think you saw, but rather what you wanted to see." (Score 1 0 points if you spot ­
ted the problem upon first receiving your copy of the issue: 5 points if you have 
to go back to the cover and look at it again: only 1 point. if it takes you longer 
than a minute to solve the enigma. Sorry. no prizes for perfect 10 scores.) 
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Technology Update ____ ______ _ 

Large-scale flat panel 
displays full color image 
Using a new technology that has been 
undergoing development for more than 
seven years. research engineers at 
Lucitron Inc. have successfully produced 
and demonstrated a 35-in. diagonal vid­
eo display panel only 5 in. deep. The 
display's four-square-feet of viewing 
area is capable of showing computer­
generated legends and images. TV pic­
tures or information from any other 
electronic source. according to Joseph 
Markin. Lucitron president. Markin 
(member. SID) and two vice presidents 
of the firm. Alan Sobel (member. SID) 
and Michael DeJule developed the 
display. 

Although the current demonstration 
model is in monochrome. Markin says 
full color will be available early next 
year. "Future models" he says. "will be 
only 3 in. deep. weigh about 30 lb. and 
will operate hanging on the wall like a 
picture. First applications will be for 

or write: SPTC, Inc. 
14746 Raymer Street 

Van Nuys, California 91405 
(818) 989·4610 (213) 873-5107 
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military and commercial purposes; 
eventually it could be used in home TV 
sets," according to Markin. 

The Lucitron display uses a gas dis­
charge technology invented by DeJule in 
which the gas is manipulated to provide 
a source of electrons. The source is t hen 
scanned over the area of the display and 
electrons are extracted from it. The 
electrons. in turn. are modulated and 
accelerated to produce light from phos­
phors such as those in TV picture tubes. 
Scanning and modulation is controlled 
by an array of electrodes. in which each 
element of the array produces a tiny 
segment of the total picture---90. 11 2 
segments in the screen. 

Displays can be built in sizes of 6-ft­
diagonals or more without increasing 
the depth or distorting the image. And. 
panels can be put together to create 
whole walls of displays. 
LUCITRON INC .. Northbrook. IL 
(312/564-8383) 

Tech receives contract 
for ultra-fast computers 
Georgia Tech engineers are designing 
ultra-fast computers under a f ive-year. 
$21.3-million. Strategic Defense Initia­
t ive (SOl) contract awarded by the US 
Army's Ballistic Missile Defense Ad­
vanced Technology Center. 

Tech's research in this field of com­
puter engineering began in 1975. when 
Dr. Cecil Alford. an electrical engineer­
ing professor. and a PhD. student de­
signed a prototype computer t hey called 
SPOCK I (Special Purpose Operat ional 
Computing Kernel.) The computer is a 
parallel-processing system. capable of 
simultaneously solving a very high num­
ber of mathematical problems. 

A series of small. one-year initial 
Army contracts resulted in the design of 
a more sophisticated version-SPOCK 
!!-having 32 paral lel processing ele­
ments . The new contract calls for 
Georgia Tech to design and evaluate a 

(Continued on p 11 .. .) 

WHh special purpose technology 
standards are always built ln. 

Ask our customers ••• they know. 
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third.generation SPOCK computer with 
128 of these elements. 

Faculty and students also will be pro­
ducing a version of SPOCK II with VLSI 
microchips 1 00 times more powerful 
than those currently in use. This will 
pave the way for the design of a SPOCK 
IV computer with 1.000 parallel pro­
cessing elements. 
GEORGIA INSTITUTE OF TECHNOLO­
GY. Atlanta. GA (404/894-3444) 

Society honors 
optical scientists 
The Optical Society of America honored 
a distinguished group of scientists at its 
annual meeting in Washington. DC. last 
month that included: 

• Emmett N. Leith. University of 
Michigan/Ann Arbor-Frederic 
lves Medal: the society's highest 
award. for contributions to mod­
ern holography. information pro­
cessing. and electromagnetics. 

• Roy J. Glauber. Ha rvard 
University-Max Born Award: for 
distinguished contributions to 
physical optics. 

• John T. Hougen. National Bureau 
of Standards-Ellis R. Lippincott 
Award: for contributions to the 
development of new group theo­
retical techniques for the analysis 
of vibrational. as well as rotation­
vibration spectra. 

• Thodor W. Hansch. Stanford 
University-William F. Meggers 
Award: for his discoveries of pow­
erfu l techniques for high­
resolution laser spectroscopy. and 
their applications to fundamental 
problems of physics. 

• David H. Auston. AT&T Bell 
Laboratories--R.W. Wood Prize: 
for pioneering work in the field of 
picosecond optical electronics. and 
for the invention ofthe picosecond 
optoelectronic photoconductive 
switch. 

• William H. Steel. CSIRO National 
Measurement Laboratory , 
Australia- C.E.K. Mees Medal: for 
his technical achievements in im­
age diffraction theory. inter­
ferometry. and optical design. 

Optical disk storage 
holds great promise 
Though optical disk drive technology is 
still in its formative stages. indications 
are that the market will grow 419% 
through 1990. with shipment s ex­
pected to exceed $4.5 billion (up from 
1984's $2.5 million). according to a re­
cently released Frost & Sullivan study. 

According to "Optical Disk Drive Mar­
ket for Computer Data Storage"(F&S 
No. 1474). this growth will be achieved 
as optical drives prove themselves to be 
reliable and cost-effect ive means for 
mass storage of data. Optical disk stor­
age combines the ease of use and porta­
bility of floppy disks. while having a 
greater storage capacity than hard 
Winchester-type disk drives. 

The first generation optical disk 
products have been introduced and 
models with improved technology are 
just now becoming available. Three op­
t ical disk formats are currently avail­
able. or under development: 

Almost 
perfect. 

of prerecorded data to computer 
users. 

• Read only-allows for inexpensive 
mass replication and distribution 

• Write-once-allows users to write 
data to a particular location on an 
optical disk only once. (Data can be 
read repeatedly without damage 
to disk or data.) 

• Erasable- still in development. 
but expected to be introduced dur­
ing 1986. 

This 249-page report (plus append­
ices) includes descriptions on current 
state-of-the-art of optical disk technol­
ogy and projections as to what the fu­
ture will hold. In addition. the report 
profiles the major vendors in this area 
and includes detailed product descrip­
t ions. Price: $1 .675. 
FROST & SULLIVAN INC .. New York. 
NY (212/233- 1 080) 

In the past year, Sycon­
Weston has sold thousands 
of DPMs. Yet the number of 
units returned for warranty 

is less than 0.4%, an enviable industry record. 
The key to this quality is a combination of top of the line 
components and tough quality control ... including a 
rigorous burn-in program for every finished meter. But 
then, Weston has a reputation for workhorse meters that 
goes back to the 60's when we patented the first dual 
slope A to D conversion. 
Choose from a full line of DPMs to measure voltage, cur­
rent, process signals, temperature, frequency/rate/flow and 

resistance. 
Nobody's perfect. 
But 99.6% is very 
close. Send for 
our free catalog 
and the address 
of your nearest 
distributor. 

Formerly the Digital Division of Weston Instruments rv'ONWEs~oN 
P.O. Box 491 , Marion, Ohio 43302 ~ J \.1 I I I 

Telephone: 614/382-5771 DIVISION OF SYCON CORPORATION 
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STEREOPTIC~-----------------------------------------------------------------­
CRT DISPLAY 

CRT displays 
full-color 

3-D images 

T rue stereoscopic images can be 
viewed in full color on a single 
CRT display recently developed 

by Tektronix Inc. (Beaverton. OR). The 
3-D system requires only that the view­
er use eyeglasses having polarized 
lenses. similar to ordinary sunglasses. 

Creation of stereoscopic images is ac­
complished using a Liquid Crystal Shut­
ter that acts as a very fast light switch in 
a time-multiplexed. 3-D system to select 
one of two slight ly different images for 
each of the viewers· eyes. The two im­
ages are displayed in alternating fields 
on the CRT while the LCS allows each 
field to pass through only one eye. A 
single image depth is perceived from 
the two rapidly alternating images. 

Previous methods of producing such 
images on a CRT have produced varying 
degrees of success: 

• Anaglyph-this inexpensive meth­
od uses two-color encoded images (red/ 
blue) displayed simultaneously. that are 
then separated by similar color filters 
worn as glasses by the viewer. The re­
sulting image quality is not good. having 
unnatural colors and some blurring. 

• Space-multiplexing-this side-by­
side method requires two separate 
CRTs displaying the two different im­
ages. Light from each display is routed 
to one of the viewer's eyes using lenses 
or mirrors. The technique provides 
good images. but is costly because it re­
quires two CRTs. 

• Time-multiplexing- this tech­
nique presents the two views in a single 
device. each view displayed sequentially 

12 Information Display 

CRT 

PASSIVE SYSTEM 

on alternate sca n fields. A light­
switching mechanism must be used to 
allow each eye to see only the intended 
field. 

Among the various light-switching 
methods avai lable. one uses mechanical 
shutters. which are cumbersome. ex­
pensive. and susceptible to malfunction. 
Another uses PLZT (lead lanthanum zir­
conate titanate) ceramics as the optical 
switch. Such switches have low light 
transmissivity and require high voltage 
in the user-worn eyeglasses. Both the 
mechanical shutter and PLZT methods 
are interfaced to their respective display 
devices by an .. umbilical .. cable. 

But. with the Liquid Crystal Shutter 

LINEAR 
POlARIZER 

TICELL 

POlARIZING 
GLASSES 

~ 

method. light switching is done by an 
LCS panel that f its over the front of the 
CRT display. The stereoscopic 3-D im­
ages are then viewed through simple 
polarizing glassses. 

Passive and active 

This LCS method of stereoscopic display 
can be either a passive or active system. 
The passive system consists of a linear 
polarizer and proprietary .. 1r-cell .. that 
selectively rotates light 90 deg under 
control of external voltage. The passive 
LCS is effectively a polarization encoder. 
When a voltage is applied. light passing 
through the cell exi ts polarized in di­
rection 1 . When the voltage is removed. 



STEREOPTIC 
------------------------------------------------------------------ CRT DISPLAY 

light passing t hrough the cell is polar­
ized in direction 2. The polarizing 
glasses worn by the viewer consist of 
separate linear polarizers (rotated 90 
deg) that pass the correct light trans­
mission to each eye. 

In an active 3-D device. the LCS re­
places the light-switching element 
in user-worn devices. The active 
system consists of the 1r-cell sand­
wiched between two linear polarizers 
that are rotated by 90 deg. Each eye ob­
serves the display through a separate 
active system LCS cell. When voltage is 
applied to the cell. light transmission is 
stopped: and when removed. the cell 
t ransmits light. As the left eye view is 
displayed on the monitor. the cell in 
front of the left eye is transparent (volt­
age removed) and the cell in front of the 
right eye is opaque (voltage applied). 
Alternatively when the right eye view is 
presented on the monitor. the left LCS 
ce ll is opaque. and the right LCS is 
transparent. 

For information circle Reader Service # 9 
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A CHALLENGE TO THOSE 
WHO CAN SET 

A CRACKING PACE 
IN RESEARCH 

' We are looking for the brig htest minds in appl ied research to take their. places in a most innovative 
work environment in Singapore. As advanced technologies are moving to Asia, we want men and 
women of vision , leading the way for information technology development and entrepreneuring the 
transfer of R & D knowledge , teclmology and product. 

We are looking for PHDs or their equivalents in computer science, electrical engi­
neering and related disciplines. 

You may be involved in our current projects such as intell igent public informacion sysrems involving 
artificial intell igence and database management, multi-lingual computers and workstations includ­
ing chinese language input and office automation with local network. You are also encouraged to pro­
pose new projects based on good ideas which will be fully supported. 

Realizing that talents are hard to come by , we offer a very competitive remuneration package that re­
wards innovative and creative output. Benefi ts include provident fund contributions, heavily subsi­
dized housing, medical and leave benefits, passage assistance , baggage allowance, settling-in 
allowance and child ren's education allowance. 

If you are ready to rake on the challenge, please send your resume to: 

The Director 
Personnel Department 
National University of Singapore 
Kenr Ridge 
Singapore 05 11 
Republic of Singapore 

Informacion brochure on ISS can be obrained from rhe NUS North America Office, 780 3rd Avenue, 
Suire 2403 , New York 10017. 

NATIONAL~ 
UNIVERSITY OF .. . 1

' 

SINGAPORE~ 
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NATIONAL UNIVERSITY OF SINGAPORE 
INSTITUTE OF SYSTEMS SCIENCE 

(RESEARCH DIVISION) 

Institute of Oil 
Systems 
Sdence 
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Introducing Uttons 1" tube. 
Now let's see. What could you use 

a miniature CRT for? 
How about a helmet-mounted display. 
A compact film recorder. 
A hybrid typesetter. 
Or a compact display inside a 

crowded tank. 
Litton's L-4272 cathode ray tube is 

the newest sub-miniature on the market. 
And one of the best. 
It's made by the leader of high 

resolution, high precision CRT's. Litton's 
reliable CRT products have been used 
in everything from advanced reconnais­
sance systems to sophisticated photo­
composition machines. 

The L-4272 is ruggedized, so it'll 
survive inside a tank, an aircraft or any 

vehicle using forward-looking infrared 
systems. 

And it's a high performer. Spot size 
is 0.0008 inch. Brightness is 100 foot­
lamberts with standard 525 line TV 
raster at 30 Hz filling the useful screen. 

You can buy it as a stand-alone item 
or with a small coil and magnetic shield. 

To get the small picture, contact 
Litton Electron Devices Division, 
1215 S. 52nd Street, Tempe, AZ 
85283. Phone (602) 968-4471. 
TWX: 910-950-0149. 

[8 Litton Electron Devices 
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Shadow-mask CRTs 
meet military need 
for color displays 

I ntroduction. over t he past few 
years. of high- and ultra-high­
resolution CRT displays coupled 

with developments in computer graph­
ics. has spurred demand for full-color. 
military displays-in aircraft. surface 
vessels. and submarines. 

While the US military has been using 
full-color CRT displays for some time 
now. most devices were limited t o 
stroke-writ e systems or commercial 
CRTs. originally built to operate in be­
nign environments. but then adapted 
for rugged use. Today's full-color mili ­
tarized CRT monitors. however. are de­
signed specifica lly to operate at extreme 
altitudes. temperatures. and climates; 
or to withstand severe shock and vibra­
ti on typica l of most m il ita ry use 
environments. 
. One series of such monitors. the HSD 
7030 developed by Hartman Systems 
(Huntington Station. NY) . employs a 
Precision-In-Line (PIL) Gun. Shadow­
Mask CRT w it h permanent se lf­
convergence alignment that provides a 
wide range of colors. 2 to 1 high­
voltage range. and rapid switching 
speeds requi red for high resolution 
graphic displays. 

by Stanley W. Roth . Sr. Research Engineer 
Hartman Systems. Huntington Station. NY 
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Harlman's early experience with mili­
tary CRTs indicated that shadow-mask 
technology was the most promising for 
imaging the type of information re­
quired for military operations. Although 
in the 1970s a mask using an elongated 
vertical slot with a pitch of 0.60 and 
0.80 mm had already been used suc­
cessfully with commercial CRTs. the de­
vices had serious shortcomings for 
military applications-namely a lack of 
horizontal support in the mask and ap­
erture stability. 

CRT -gun choice 
After considering all available practical 
technolog ies for color displays. the 
choice was narrow ed t o the PIL 
Shadow-Mask CRT. One alternat ive sys­
tem that had been seriously considered 
was the beam penetration color tube. 
which does not use a shadow mask. but 
instead relies on depth of beam pene­
t ration of the screen phosphors. Its lim­
ited range of colors. how ever. and 
difficulties encountered in meeting high 
voltage and switching speed require­
ments eliminated it from f urther 
consideration. 

Another alternative considered. the 
Delta Gun tube. also utilizes a shadow 
mask. It provides better beam align­
ment than the PIL tube. because its 

30-odd convergenl alignment controls 
permit aligning and superimposition of 
the three beams to appear as a single 
beam at any point an the screen. But. 
the triple gun easily goes out of align­
ment whenever the monitor is moved. 
This necessitates going through a time­
consuming convergence adjustment af­
t er every move. a procedure that is 
totally unacceptable in a mil itary envi­
ronment. Additionally, such a sophist i­
cated adjustment is not readily possible 
under field-operating conditions. 

With t he PIL gun tube. however. a 
pre-aligned yoke tube assembly creates 
a permanently converged CRT configu­
ration that remains aligned as long as 
the initial al ignment is not changed. 
Prior experience with the PIL indicates 
that even aging components generally 
do not introduce any significant change 
in t his pre-set convergence until all 
components simultaneously incur ex­
treme aging. 

An inherent problem in the PIL gun 
tube. however. is the presence of a 
nominal convergence ar ound the 
screen ·sedges. Fortunately, this is not a 
severe problem and can be factory­
corrected. One solution was to limit the 
sweep w ith an underscanned screen. 
Also. t he tubes were given an additional 

(Continued on p. 26 . .. ) 
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AVIONIC-------------------------------------------------------------------­
DISPLAYS 

Software emulates 
avionic displays 
and environment 

D esigners of avionic displays 
have tended to approach 
development of new sys-

tems through a five-step process: critic­
ally assessing existing equipment; at­
tempting to remove the poor features: 

by John Laycock 
Royal Aircraft Establishment 
Farnborough. Hants. UK 

enhancing the good features: introduc­
ing novel ideas: and finally, building a 
prototype for visual inspection. 

This traditional approach. however. 
dictates that if the merits of alternative 
designs warrant. it is necessary to 
construct several prototypes--with 
all t he inherent time and cost penalties. 
Because avionic displays must be engi-

AD-MU SHIELDING DOES 
ENHANCE EMI SENSITIVE 

COLOR DISPLAYS FOR 

R~~G B IV 
Achieve high quality hues and sharper color definition for avionics, 
computer graphics, medical instrumentation, military and other critical 
color image applications. 
A properly selected shielding alloy . .. placed around or adjacent to a 
circuit component ... suppresses radiated magnetic fields interferring 
with other nearby components, or vice versa. 
That's how AD-MU shielding alloys solve your problem. 
56 pages of this 84-page Procurement Catalog/Engineering Manual ~ 
contains useful technical data covering the entire magnetic 
shielding field; 28 pages consist of usual catalog type data 
Just request this vital helpful data on your letterhead and it's yours. 

D 

neered to exceptionally high specifica­
t ions, fabricating multiple prototypes 
becomes prohibitive. 

Consequently. alternative methods 
have had to be developed to enable a de­
signer to decide which single configura­
t ion would best fulfill the pilot's needs. 
Among such methods is a computer 
simulation approach that uses: 

625 MONROE STREET, ROCHESTER, INDIANA 46975 
(219) 223-ADMU TWX 810 290 0294 

The Problem Solving Magnetic Shielding Specialists-4 Decades of Magnetic Shielding Leadership 
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• Software to manipulate t he physi­
cal characteristics of the optical compo­
nents of the display. as well as the 
optical properties of the environment in 
which the display is used; and 

• Software to manipulate psycho­
physical data about the pilot's visual 
sensitivity. 

This article discusses in brief the 
softwar e package t hat permits 
alternative display designs to be visually 
inspected, under simulated conditions. 
thus allowing the optimum design to be 
selected prior to prototype fabrication. 

Design problem 
An example of the type of problem 
faced by the avionic display designer 
(Fig. 1) involves an external illumination 
source being modified by the aircraft's 
canopy (F1). which acts as a filter. The 
filtered illuminant strikes the display 
device. which reflects some ofthe ambi­
ent both at the display filter (F2) and at 
the front surface of the display itself. 
These two reflections may be combined 
and considered as a single filter (F3 ). 

Cockpit display: Schematic of optic a( elements in 
a representative configuration. 

The emitted light from the t r ichro­
matic display passes through the filter 
combination and is added to the reflect­
ed light. before proceeding towards the 
pilot who views the display through a 
protective visor (F 4 ) . which also has fil­
tered properties. 

This situation can be represented in 
more general terms as a flow chart (Fig. 
2). where the dis'Jiay and environmen­
tal sources are ir1dividually filtered and 
summed prior to the final stage of 
filtration. 

If required. within each branch multi­
ple sources and fi lters may be consid­
ered undergoing common or independ­
ent f iltrations. The effects of the 

For information circle Reader Service # 15 

3-0 representation of color space 

CIE System 
Over the past 60 years. several sys­
tems have been developed to de­
scribe the physical attributes of 
emitted or reflected light. None has 
been more widely used than that de­
vised by CIE- Commission lnterna­
tionale r Eclairage (International 
Lighting Commission). The CIE 
( 1931) system is one of color speci­
fication in which the color of an ob­
ject is defined in terms of the light 
that radiates from it. By considering 
only radiated light. the system is 
able to deal equally well with objects 
that are emissive sources as well as 

CIE(1931) 

those that are reflective surfaces 
that may be viewed under differing 
illumination. 

With this method. colors are nu­
merically represented within a 3-D 
space in such a way that each color 
occupies a unique position within the 
space. When colors are added to­
gether the position of the resultant 
color may be calculated by simple 
vector geometry. 

Although the system ts based 
upon physical attributes of a stimu­
lus. the space represents relationship 
between the energy of light of a 
given wavelength and its color­
producing effects. 

November 1985 19 
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FIG. 3 

o.sptoy l ilttrs + P ilot ' s fillers 

General case: Combination of illuminant. display sources and filters. General case: Effect of illuminant represented by,display reflectivity. 

Sperry's Defense Systems Division in Al­
buquerque, N.M.. is involved in the develop­
ment of display systems for aircraft such as 
the F- 15 and F-16 fighters, and CRT display 
development for use in digital maps. We're 
looking for engineers to work in the follow­
ing areas: 

CRT Display 
Development 

Section Heads 
CRT Displays 

To quality for these openings you'll need a 
BSEE or MSEE degree and eight or more 
year's experience in CRT display systems in 
either hardware or software development. 
You must also have experience in planning. 
scheduling and d irecting a staff of eight to I 2 
engineers in the development of CRT display 
systems. Your duties will be proportioned 75 
percent technical and 25 percent administra­
tive. Appropriate skills involving proposal 
writing and customer interface are neces­
sary. Your expertise will be used in the de­
velopment of flat-planel d isplays and CRT 
systems for our digital map product line. 

Electronic Design 
You'll need a BSEE degree and two or 

more year's experience in analog or digital 
design. Some experience with monochrome 
and/or color CRT systems including display 
processor or a closely related field is also pre­
ferred. Customer interface and proposal ex­
perience is also desired. Your experience will 
be used in the development of high speed di­
gital p rocessing. analog-to-digital conver­
ters. and raster/stroke CRT circuitry design. 

Join us •.• 
With Sperry, you 'll enjoy a competitive sal­

ary and generous benefits. Find out more. 
Send your resume and salary history, in confi­
dence, to Brandon Harwood. Sperry, P.O. 
Box 9200. A lbuquerque, NM 871 J 9 

Equal Employment Opportunity/ 
Affirmative Action Employer 
U.S. citizenship is required 
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ambient cannot be summed in a simple 
fashion with the display sources. as the 
spectral properties of the reflecting sur­
faces must be taken into consideration 
(Fig. 3). 

For surface color design problems. 
the display sources may be removed so 
that the figure reduces to a surface re­
flectivity term that incorporates the ef­
fects of the ambient. 

In principle. all that is required to rep­
resent elements of Fig. 2 and Fig. 3 
within a computer are the power spec­
tral properties of the materials in­
volved. In the left-hand portion of Fig. 4 
are three modules that contain the spec-
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CALCUlATION OF 
CHRc»4ATICilY 

COEFFICIENTS 

CATHODE ltAY 
TUBE 

CAt.IBitATION 

FIG. 4 

OISPLAf 

oNO 

VISUAl 

INSP'fCUON 

Physical emulation: Constituent components of 
computer model. 

tral properties of t he various sources 
and filters. Only a single filter module is 
required because illuminant filters. 
source filters. and surface reflections 
can all be represented in the same pow­
er spectral form. 

If only surface colors viewed under il­
luminants are to be considered. t he 
source power spectral module becomes 
redundant. 

Given an extensive library of spectral 
fi les. it becomes possible to mix illumi­
nants. sources. and reflections to pro­
duce a combined power spectral output 
to the next module. Within this module. 
the resultant power spectrum of the 
mixture is multiplied by the Color 
Matching Functions to deduce 
Tristimulus Values and Chromaticity 
Coefficients of the mixture. 



J .. 

For some applications. a numerical 
representation of the mixture may be 
sufficient to allow the designer to de­
cide whether the selected materials are 
adequate. or whether it is necessary to 
select alternative illumination of filtra­
tion to achieve the desired end-product. 

In many situations. however. it is dif­
ficult to envisage how adequate the vis­
ual image would be simply from a table 
of numbers. or a set of curves. Fortu­
nately. the existence of metamerism 
means that to appreciate the appear­
ance of a power spectrum it is not nec­
essary to precisely reproduce the power 
spectrum. but it is sufficient to produce 
a metameric match. 

Within Fig. 4, the final two modules 
indicate how this is achieved. By 
calibrating a color cathode-ray tube so 
that specific chromaticities can be de­
manded and reproduced. it becomes 
possible to produce a visual inspection. 
And. by making repet itive passes 
through the power spectral data. the in­
dividual colors of all the image elements 
may be computed so that eventually a 
complex polychromatic. geometrical 
image can be generated. 

By using an interactive terminal that 
allows both geometry and color content 
of the image to be precisely varied. a de­
signer has the ability to systematically 
investigate the effects different ambi­
ent illuminations will have on both 
sources and surfaces. and thus allow the 
optimum materials to be selected. In 
addition. the geometry of the image 
can be manipulated to allow the interac­
tion of areas of color to be rapidly 
appreciated. 

Design tool 

To apply these principles. a set of 
software tools- IDEAL (Integrating 
Display Elements And Light)- was de­
veloped for use with an Apple II micro­
computer system. The package contains 
10 modules (Fig. 5) whose routing is 
critical. since calculations must be per­
formed in a specific order. This allows 
the software to check whether valid 
routes have been selected. 

• FORM FILE- Module allows the 
essential library of data files to be en­
tered and assembled on the computer. 
Data can be entered by numeric keypad 
or graphics tablet. If available in a com­
patible form. data can also be read di-
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TYPE OF COMPONENT COMPONENT 

Emissive display Phosphor 
Light emitting diodes 
Liquid crystal (transmitting) 
Electroluminescent display 
Film transparencies 

Non-emissive display Electromechanical display 
Liquid crystal (reflecting) 

llluminonts Incandescent lamp 
Fluorescent lamp 
Daylight/starlight 

Filters Cockpit transparencies 
Window gloss 
Contrast enhancing fi lters 
Anti-reflection coatings 
Visors 

Reflecting surfaces Display surfaces 
Matt block reflectors 
Point 
Printed mops 

Table Itemizes only a few of the component components are listed independently, IDEAL 
types and specific components that are co- is capable of analyzing complex combina­
pable of analysis by IDEAL. Although the lions of the discrete components. 

! 
I 
( 

I 
! 
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PLOT ~ PS PLOT 

KEY GRAPH 

II II 
GP PS D CAL USER FORM I FILE 

I I 
PS CRT 

I 

30 CRT MAT 

I I 
SLt'C E PLOT 

FIG. 5 IDEAL. Software package routmg. 

ELECTRONIC DISPLAY 
CRT Sales-Application Engineer 

Phoenix, Arizona 

Litton's CRT Product Group is a leader in the design 
and manufacture of ultra-high resolution recording and 
direct view CRT's. We are seeking an enterprising 
degreed individual, preferably Physical Science wi th 5 
years experience in a high technology and manufac­
turing environment. 

Successful applicant will have worked in one or more 
of the fol lowing: program management, engineering, 
marketing, or applications in an electro-optical type of 
industry. Position requires a solid knowledge of vacuum 
technology and electron devices. 

We expect that you wil l possess synergism as to risk 
taking and practicality. A matured business acumen is 
required to participate in managerial decisions. Excel­
lent verbal and written skills are essential. We offer a 
competitive starting salary with excellent benefits 
package. If your background reflects our requirements, 
and you are looking for a small company environment 
but with the support of a major conglomerate, please 
forward your resume with salary requirements to our 
Personnel Department. 

[8 
Litton 

Electron Devices Division 
1215 S. 52nd Street, 
Tempe, Arizona 85281 , (602) 968-4471 
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THIN FILM DEVICE INC. 

Custom Thin Film Depositions 
For Displays 

CRT, TFEL, LC, Plasma, Electrophoretics and others 

• High Quality RF-Sputtered I. T.O., Sn02, ZnO, 
Cd (Sn02) Transparent Conductive Films 

• Sputtered and E-Beam Phosphor, Cermet and 
Dielectric Films 

• Volume production IC Frame Metallization 

• Glass Metallization for Optical Devices 

• Film Measurement and Evaluation 

• Electro-Optical Evaluation of Emissive 
Displays 

For specifications and requ irements contact: 

Thin Fi lm Device Inc. 714/535-1964 TELEX 215435 Coli 
2021 Via Burton, Unit F, Anaheim, CA 92806 
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rectly from the disk of a computer­
controlled spectroradiometer. Once 
within the computer. all source data are 
normalized to 1 cd m- 2

• while filters 
and reflection spectra are stored as ab­
solute values relative to 1 00% trans­
mission or reflectance. 

• PLOT- Routine retrieves data as­
sembled by FORM FILE. or a spectra­
radiometer disk. and presents them in 
graphical form either on a VDU or as 
hard copy on a line printer. Data may be 
displayed at 1 nm or 1 0 nm resolution 
within the range 380-770 nm. A hard 
copy catalog can be assembled. allowing 
rapid reference to materials without 
having to search numerous computer 
disks. 

• GP PS--General Purpose Power 
Spectrum program may be used to cal­
culate the power spectrum and CIE co­
ordinates of combined and filtered 
sources. Within this program. an unlim­
ited number of sources may be pro­
cessed. each being passed through a 
maximum of 1 0 filtration or reflection 
processes. Power spectral calculations 
are achieved by adding and multiplying 
data arrays retrieved from disk. before 
a final multiplication process. involving 
the Color Matching Functions (CMF). 
occurs to obtain Tristimulus Values and 
CIE coordinates. The program is not 
only able to deal with continuous spec­
tra. but incorporates calculations for 
dealing with line elements. 

• PS PLOT - Routine allows data 
from GP PS to be plotted. if the tabular 
output is not easily interpretable. Spec­
tral plots are derived and displayed in 
cascade. showing each source passing 
through each filtering or reflecting pro­
cess in turn. The entire plot can be 
copied to a line printer. along with the 
file names of the materials used. 

• PS CRT -Program is a specialized 
version of GP PS--required for CRT de­
sign that permits calculation ofthe fina l 
coordinates of the three phosphor pri­
maries of the CRT when subjected to 
the modifying effects of illumination 
and various filters. Up to three illumi­
nants may be considered, each passing 
through up to four filters. two of which 
must be common to all illuminants. The 
illumination may be modified by up to 
t hree filters on the front of the CRT. 
Both emitted and reflected light may 
pass through up to three filters posi-
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tioned in front of the pilot's eyes. Qata 
used in these calculations is derived 
from FORM FILE or input for GP PS. 

• 3D CRT - PI.otting routine uses 
previously stored summary data to plot 
a 3D graphics projection of the CRT 
chromatic and luminance rendering en­
velope in ambient illumination. The 
software allows the projection angles of 
the plot to be changed by the operator. 
thus permitting the volume to be ro­
tated and viewed from any angle. 

• SLICE- Routine permits viewing 
a slice through the volume plotted by 
3D CRT. when details of the chromatic 
rendering capability of the CRT are re­
quired at a specific luminance level. un­
der given illumination and filter ing 
conditions. 

• D CAL-Module converts CIE co­
ordinate data into display emissions at 
those coordinates by calculating the 
RGB drive required at the input to the 
computer terminal by knowing the re­
sponse characteristics of the terminal. 
Details of the coordinates of the three 
phosphor primaries incorporated with­
in the terminal must be entered along 
with the luminance output against drive 
level (in volts or bits) for each of the 
three guns. Data are obtained by simple 
photometry. 

• MAT- Routine manipulates the 
coordinates of the three CRT primaries 
and the derived white point. This rou­
tine is applied for specialized applica­
tions where it may be necessary to 
derive the matrix equations for CRT 
gun drive. to allow t he CRT to produce 
precise color coordinates in the PAL. 
NTSC. or other standard broadcast 
systems. 

• PLOT - Module permits numerical 
output from MAT to be plotted to facili­
tate interpretation. 

The IDEAL software has already been 
used successfully for designing many 
display devices. The approach. however. 
requires critical assessment of a dis­
played image or expert analysis of nu­
merical data. While a small inexpensive 
microcomputer is capable of running 
I DEAL. it is necessary to utilize a sophis­
ticated image processor for inspecting 
an image. 

(Developed from "Avionic Displays". John 
Laycock. Royal Aircraft Establishment. 
Farnborough. Hants. UK - SID Seminar Lecture 
Notes. Vol. II: May 3. 1985. p. 5.2) 

For Paper, circle Reader-Service # 103 
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DIGITA~--------------------------------------------------------------------
SCANNING 

Resolution requirements 
for electronic scanning 

0 ne importlnt application 
of electronic digitizers is 
the scanning of line art. 

such as engineering and equipment 
parts drawings. with the ultimate goal 
of obtaining binarized art. 

Resolution requirements for scan­
ning this information are sometimes 
difficult to calculate. and thus are usual­
ly determined by subjective evaluation 
or through trial-and-error methods. 
Too much resolution is inefficient and 
consumes unnecessary resources. while 
too little resolution may be incapable of 
resolving detail adequately. 

One method frequently used is to set 
the scanning pixel size at twice the mini­
mum line width found in the drawing. 
This will yield good results for a fixed 
threshold binarization. assuming an 
even illumination. 

Equivalent results. however. can also 
be obtained by scanning at lower reso­
lution (larger pixel size) and using an 
adaptive threshold binarization that op­
erates on local areas. 

Effects of resolution 

The process of scanning using a sensor. 
or array of sensors such as a linear ar­
ray, converts the object to be digitized 

by Thomas J. Bilotta 
and John J. Lumis 
£IKON/X Corp. . Bedford, MA 
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Scanning line art drawings 

A parts drawing having a minimum line width of approximately 0.01 in. (.1 00 lines/ 
in.) was digit ized at 1 00. 200. and 500 lines/in. at approximately 5 bits/pixel. The 
results are shown below. 

Fixed threshold - 100 LPI 

A daptive threshold- 100 LPJ 

The adaptive threshold appears to retain the 
fine detail compared to the fixed threshold. 

Fixed threshold - 200 LPI 

Adaptive threshold - 200 LPI 

The adaptive threshold is marginally better 
than the fixed threshold. 



into discrete picture elements (pixels) 
by use of an optical system that projects 
the sensor-active area onto the object. 

The resultant pixel size is the sensor 
size scaled by the magnification of the 
optical system. For example: Consider 
the scanning of a resolut ion target that 
consists of alternating black and white 
bands of equal width. using an array of 
sensors at the same effective frequency 
as the target frequency. 

If the target is perfectly aligned with 
the array. the data will show maximum 
contrast or modulation. If. however. the 
target is shifted by half a pixel. each 
pixel images half of the black and white 
bars. effectively yielding zero modula­
tion. hence the pattern is unrecoverable. 

In practice. this is an isolated case. 
and most edges will provide a modula­
t ion between these two extremes. By 
sampling at twice the target f requency 
(Nyquist sample theorem). all of the in-

Adaptive threshold - 500 LPI 

There is no significant difference between the 
fixed and adaptive thresholds. 
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formation is recoverable. with the re­
sultant modulation never going to zero, 
regardless of any shift. 

In the process of binarization. the 
continuous input dynamic range is re­
duced to two levels. black and white (or 
0 and 1 ). This requires determining a 
threshold point in the input range, in 
which one value is considered below. 
and the other value above. that point. 
The process can be done with either 
analog input or after the signal has been 
digitized. 

Picture data binarized in this manner 
is considered to be a fixed threshold in 
which the dynamic range of the sensor 
is reduced to 1 bit. regardless of the 
signal-to-noise ratio characteristics of 
the detector. 

Adaptive thresholding. on the other 
hand. takes advantage of the signal-to­
noise ratio of the detector by locally 
processing the gray scale information to 
arr ive at a dynamic threshold. Thus. the 
effective dynamic range of the system is 
much higher. In practice. the location of 
edges in a document. with respect to the 
sensor. can be considered random; and 
also the document line-frequency will 
most likely be variable due to differ­
ent line widths. 

Selecting the pixel size (e.g. inches/ 
pixel). based on smallest line w idth. in 
effect specifies the scanning resolut ion 

(pixel/inch) which is defined as the capa­
bility to distinguish two close lines sepa­
rated by a space (or vice versa) in 
typically a 1 :1 ratio. The smallest such 
target resolvable is considered to be the 
limit of resolut ion. Lines and spaces. 
however. rarely occur at a 1 :1 ratio. 

Optical considerations 
These do not take into account the ef­
fect of optics on the scan results. When 
a lens is used. the result is to degrade 
the contrast as a function of f requency. 
common ly character ized as t he lens 
MTF. This. combined with the MTF of 
the sensor . or sensor array, will limit the 
maximum contrast of the system. 

It is important that the system MTF 
never go to zero at frequencies higher 
than the target f requency of interest, 
otherwise aliasing will occur. In addi­
t ion. the MTF at the target frequency 
should be high enough to handle t he in­
put target contrast. 

Thus. to be able to scan the target 
frequency with minimal loss of informa­
t ion. the system should be capable of 
digit izing to an appropriate number of 
gray levels and to process the data using 
an adaptive algorithm that analyzes local 
areas to determine the proper thresh­
old for that zone. 

For Information circle Reader Service # 101 
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CRT----------------------------------------------------------------~---
DISPLAY 

( . . . continued from p. 16) 

Currently, the configuration most in de­
mand is a 19-in. diagonal. color display 
monitor comprised of eight primary 
modules. all housed in a 4-cu-ft package. 
Its 20-in. width fits comfortably into a 
24-in. rack: and snugly, into a 19-in. 
rack. Its 15-in. height exceeds tube 
height by 2 in., allowing ample room for 
shock mounting as well as the base tray. 
The 16-in. deep CRT allows sufficient 
space to house its eight major assemblies 
in the overall 20-in.-deep unit. 
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convergence alignment . which reduced 
edge mis-convergence t o acceptable 
levels. 

The PIL assembly is pre-al igned for 
static and dynamic convergence. thus 
eliminating dynamic convergence 
circuitry and periodic convergence 
alignments. Mis-convergence is held to 
less than 0.15 in. within a 9-in.-dia circle 
in the center of the screen and 0.02 in. 
elsewhere-with no operator adjust ­
ments required. Internal color correc­
tion circuitry mixes the red, green, and 
blue (RGB) video inputs to produce a 
white raster brightness greater than 20 
ft-lamberts. 

Image writing format 
Although stroke-image writing is pri­
marily favored by subjective CRT users. 
those requiring a large quantity of data. 
as well as quality of image. ordinarily 
opt for raster-scan writing. 

The benefits of stroke writing­
greater versatility, with a wider selec-

When nothing less than 100% perfor­
mance is required .. . METAVAC conduc­
tive coated windows will shield and 
allow complex optical systems, laser 
range finders. periscopes, etc. to meet 
all their performance requirements in 
the most severe military environ­
ments. So if you provide the sight for 
those who serve, METAVAC offers the 
final .. target finder guarantee ... After 
all, we've been eliminating glare and 
poor visibility for over 40 years. 

No matter what your shielding or view­
ing requirements, META VAG has a 

which will allow your products 
their most exacting perform-

. Contact us with 
niJP.gtJo.n,; and 

INC. 

45-68 162nd Street 
Flushing, New York 11358 
(718) 445-0400 
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t ion of alphanumeric fonts-are more 
than offset by t he raster scan's ability to 
incorporate large quantities of data on 
the screen. Additionally , with a raster 
scan flicker. jitter . and screen 
addressability are greatly simplified. A 
straight raster scan format proved to be 
the most practical and universally ac­
ceptable format for a fully militarized 
full-color CRT monitor. 

The system's CRT and yoke assembly 
is configured as a single entity. w ith de­
gauss and optical filter. Its unique 
mounting provides shock and vibration 
isolation. reducing axial inputs to the 
mask. and transverse inputs to the gun, 
while maintaining the unit's compact 
size. Tests have verified that the CRT 
can operate efficiently at vibration lev­
els to 5g (sinusoidal to 500 Hz) and 
shock levels to 60g. 

Field maintainability and ease of sys­
tem serviceabil ity were prime consider­
ations in system design, w ith all 
subassemblies readily accessed via 
quick-release hardware or built-in ex­
tractors. Internal and external connect­
ors were keyed to prevent improper 
mating. which could result in possible 
damage or circuit malfunction. 

A proprietary Built-In Test (BIT) sys­
tem. containing two fault detection 
modules. eliminates the need for special 
test equipment. The modules are: 
• Dynamic pattern generator-This 

fault detection circu it provides a 
cross-hatch pattern with a 7 -color 
bar for color verification and a gray 
scale of 7 shades for contrast and 
brightness alignment. With this pat­
tern. an operator can quickly deter­
mine whether the fault is within the 
unit or due to a problem with the in­
coming signal. 

• Active module-Each major mod­
ule in the system is provided with its 
own fault indicator circuit that de­
notes fault status by activating an 
LED. These circuits are combined in a 
front panel LED indicator. 
The full -color PIL system provides 

the military with an increased range of 
information display capabilities. includ­
ing maps. photographs, serial imagery, 
status charts, damage assessment. and 
fire control graphics. among others­
thus enabling quicker detection and in­
terpretation of information displayed. 
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How Syntronic helps you meet the 
design challenges of high-frequency, 
high-resolution CRT displays. 

The demands for higher fre­
quencies and higher resolution 
in CRT displays are more 
evident today than ever before. 

Syntronic recognized this 
demand years ago. We began 
-and still are-responding 
with improvements in CRT 
deflection component designs 
for modern high-frequency 
scan circuitry. 

Syntronic offers technical 
assistance for product develop­
ment supporting commercial , 
industrial, and military systems. 

High Frequency 
At high scan frequencies, 

ordinary deflection yokes lose 
efficiency or may even melt , as 
in raster-type systems. 

Syntronic has developed 
yoke designs incorporating 
low-loss cores, multi-stranded 
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(Litz) wire , and high-grade 
molded housings utilizing a 
flow-through venting system 
to dissipate heat without 
forced cooling. 

High Resolution 
To maintain high resolution 

from corner-to-corner (with 
high-speed, low-inductance 
yoke designs), Syntronic utilizes 
precision stator-type cores, 
contour matched to the CRT 
neck profile. 

The coil distribution charac­
teristics are then optimized for 
the application. 

Syntronic stator-core designs 
allow production repeatability 
and low spot-growth that is 
mandatory for modern wide­
angle, high brightness displays. 

This repeatability, or con­
sistency, assures the user the 
same product from prototype 
through production . 

Learn More in 
Syntronic AP Notes 

Syntronic publishes a series 
of Application Notes that detail 
these and other deflection yoke 
considerations. 

Send for your copy of these 
AP Notes to learn more about 
Syntronic and its efforts in 
high-frequency, high-resolution 
CRT displays. 

Syntronic Instruments, Inc. 
Department 6A 
100 Industrial Road 
Addison, IL 60101 
Phone(312)543-6444 
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Products ______________________________ _ 

Miniature electrostatic camera 
Combining flashlight-like maneuverability 
with standard 525-line TV resolution, a min­
iature electrostatic tube ca.mera fits into a 
shirt pocket It weighs less than six ounces 
and requires less than one watt to transmit 
standard EIA signals. This low energy re~ 
quirement permits extended field operation 
when powered by ordinary penlight 
batteries. 

Electrostatic focusing and a deflection 
mechanism eliminate the need for bulky. 
energy-demanding coils that are normally 
used in conventional cameras for beam reso­
lution. This makes the camera extremely 
compact. lighter and more energy efficient 
than other type video cameras. 
SONY INDUSTRIES. Paramus. NJ. 
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Sealed LED photoconductor 
A series of photo mods combine a photocon­
ducti~e cell and an LED in a hermetically­
sealed T0-5 package that assures high 
reliability and long life. and provides easier 
circuit board mounting compared to units 
w ith axial lead configurations. The 

hermetically-sealed package also allows 
more thorough circuit board cleaning than 
plastic package isolators. 

The characteristics of the photocon­
ductive cell. both as a component and as an 
opto-isolator. when matched with an LED. 
make the CLM 7000 series well-suited for 
audio, analog controls. computer interface. 
telecommunication filters. distortion analy­
zers. voltage-controlled oscillators. and au­
tomatic gain control applications. Pr ice of 
the series varies with the specific unit from 
$1.46 to $1 .61 each. in quantities of 1.000 
units. 
CLAIREX ELECTRONICS, Mt. Vernon. NY 
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Video graphic recorder 
Photographic-quality, monochrome. contin­
uous-tone. hard-copy images can be pro­
duced directly with the YGR 5000 Video 
Graphics Recorder. Designed specifically for 
use with computer graphics systems and 
other high-resolution video sources. the 
YGR 5000 hard-copy recorder prints im­
ages from raster scan video sources up to 
1116 lines per fame. 60 Hz. non-interlaced: 
or up to 22331ines per frame. 60 Hz. inter­
laced. Equivalent 50 Hz refresh rates can be 
used. 

The YGR interfaces directly w it h the video 
display using BNC cables. No CPU time or 
special software are required. Copies are 
composed of 16 or more shades of gray, 
using a new dry silver paper designed specif ­
ically for the YGR 5000. The 8 1/z x 11 -in. 
glossy copies have high resolution and acuity 
with a minimum-to-maximum density range 
from 0.2 to 1.6. 
HONEYWELL INC .. TEST INSTRUMENT 
DIY .. Denver. CO. 
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Military optocouplers 
Single- and dual-channel Darlington-output 
opt ocouplers feature hermetically-sealed. 
eight-pin ceramic packages to meet the 
rigors of military and aerospace applica­
tions. Operating over the full military tem­
perature range of - SSC to + 125C. both 
products are available in high-resolution in 
high-reliability versions tested to MIL­
STD-883 Class B. Shallow diffusion depths 
and small transistor base areas of t he 
HCPL-5700 and HCPL-5730 photo ICs 
mean lowered susceptibility to radiation 
damage. 

Each optocoupler channel consists of an 
A 1 GaAs light-emitting diode. optically cou-

MAKE CRT MEASUREMENTS ..... 
FAST!!!! 

BOTH COLOR & MONOCHROME 

_ ;/;/r~fl~f) ..1_• ... I"" RADIATION 
f!:./ "~'~_,u,c _,1 LABORATORIES, INC. 

The versatile SPOTCHEK system will permit rapid line 
width measurements on Monochrome or color CRTs and .... 
provides all those capabilities needed for fast and 
accurate adjustments of CRT system parameters such 
as: convergence, focus, pincushion, raster line spacing, 
depth of modulation (mtn. interlace adjustment etc. For 
further details: 

MICROVISION 
92-A North Lively Boulevard • Elk Grove VIllage, Illinois 60007 

Phone: 1-312-437-5200 • TWX 910-222-0225 
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4855 Atherton Avenue, Suite 201, San Jose, CA 95130 
(408) 374-3158 Telex 696191 Att: MICROVISION 
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--- --- --------- --.Products 

pied to an integrated high-gain photon de­
tector. The high-gain output stage features 
an open-collector output providing both 
lower output saturation voltage (0.11 V 
typical) a~d higher signalling speed than 
possible w1th coventJonal photo-Darlington 
optocouplers. Minimum current -transfer ra­
tio (CTR) of 200% at an input current of 
only 0.5 mA makes the new optocouplers 
suitable for use in low-light current applica­
tions such as MOS. CMOS, low-power logic 
interfaces or line receivers. 
HEWLETI-PACKARD CO.: Palo Alto, CA. 
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Touch-screen monitor 
Cyclops® Touch-Screen Monitor uses an in­
frared optical system that replaces scores of 
costly LEOs or membrane switch matrixes 
with a single infrared LED, phototransistor. 
and scanning detector. The Cyclops elimi­
nates the need for membrane overlays. 
which can impair CRT resolution. transmis­
sion characteristics, and contrast. as well as 
being susceptible to surface damage. 

Packaged as a complete unit. the Cyclops 
monitor. is IBM PC compatible and is avai l­
able with resolutions ranging from TV­
grade (0.63 dot pitch) to high (0.31 dot 
pitch) resolution, and comes with either TTL 

or analog outputs. Input is RGB. TTL Video; 
and RGB. Analog. Display area is 2.000 char­
acters (80 x 25). Price: $540 (and up). 
11W ENTREX, Chicago, IL 
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Video signal generator 
Model VG 807 A Programmable Video Signal 
Generator. designed by Astro Design (Ja­
pan), generates H-sync frequencies up to 
200 kHz with dot clock frequencies from 5 
MHz to 160 kHz. All horizontal and vertical 
timing parameters can be adjusted to meet 
the needs of the monitor under test 

A full range of patterns are built into the 
generator with complete flexibility for the 
operator to mix them as required. Any dot 
combination up to a cell size of 64 x 64 can 
be used to form special characters. 

The VG 807 A is easily programmed from 
its front panel, or programs can be accessed 
from an internai8K PROM. Using the PROM 
prevents any unauthorized tampering with 
the test routines. making the device ideal for 
incoming test and production applications. 
TEST & MEASUREMENT SYSTEMS, INC., 
Sunnyvale. CA. 
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Automatic measurements 
A computer-controlled, high-speed system 
automatically measures spatial characteris­
tics on a CRT. The GS-1 000 System permits 
determination of beam width. beam cen­
troid location, and beam luminance profiles. 
with output data in both tabular digital and 
graphic form. Complete production line 
characterization is possible of every high 
performance CRT or display system manu­
factured. with reduced need for skilled tes­
ters and elimination of human errors. 
EG&G GAMMA SCIENTIFIC, San Diego, CA. 
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Signalling protection 
An electronic device, OCAD. protects low fre­
quency ac signalling systems from the ef­
fects of the loss of ac power to traction 
rectifier equipment. The unit continuously 
monitors the rectifier and, on loss of conduc­
tion. provides an output to trip the ac supply 
to the rectifier at a speed that avoids signal 
malfunction. It is an intelligent unit that dis­
criminates between a spurious. transient 
condition and a genuine fault. thus avoiding 
unnecessary trips. 
THORN EMI ELECTRONICS, Hayes, 
Middlesex. England. 
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-=-to:o.o 
e -40"C TO 95"C STORAGE /OPERATION TEMPERATURE 

e LOW POWER/HIGH CONTRAST/WIDE VIEWING 

e DICHROIC/PHASE CHANGE TYPES 

e PLASTIC PROTOTYPE/GLASS PRODUCTION/DOT MATRIX 

e COMMERCIAL/MILITARY STANDARDS 

e CUSTOM MODULES 

e 2 TO 4 WEEKS DELIVERY 

Artistic Glass Products Company 
215·536·0333 • TELEX 211089 (AGP UR) 

Trumbauersville, PA 18970-0051 

POL YTRONIX, INC. 
P. 0 . BOX 833024, RICHARDSON, TX 75083 

(214) 238·7045 •• 
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Raytheon's airborne CRTs 
exceed even tough 
MIL-SPEC requirements. 

For an airborne C RT display, 
reliable operatio n on board a combat 
helicopter is one of the to ughest 
tests there is. 

M I L-STD-81 OC requires that 
helicopter-mounted equipment 
withstand 5G vibration from 5 to 2000 
Hz on 3 axes for 9 hours. But rugged­
ized Raytheon C RTs pass at 20G: 
four times the required level. 

And along with high performance, 
you get high visibility, too. Raytheon's 
patented RA YVUE® filter produces 
multiple grey shades even under intense 
ambient light conditions. 

High reliability and high visibility. 
That 's why Raytheon C RTs have been 
selected for the A H-64A and the 
Agusta helicopter systems, as well as 
for many other fighter and bomber 
a ircraft, ATC, AFV and shipboard 
applications. 

Let Raytheon work with you on 
your next to ugh environment display 
requirement, sta rting at the design 
phase. Contact Displays Marketing 
Manager, Raytheon Company, In­
dustrial Components Division, 
465 Centre Street, Quincy, M A 02 169, 
(617) 479-5300. 

Raytheon 
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_______________________________ Products 

Epoxy seals 
Designed for sealing hybrid circuit packages 
and high temperature wire bonding, EPO­
TEK H73 is a thermally conductive. electric­
ally insulating epoxy designed for use in the 
300C-400C range. A 100% solids epoxy. it 
contains no solvents or thinners that can 
cause excessive outgassing. The degradation 
temperature is 400C and the epoxy exhibits 
a Tg of 115C. 

Leak rate testing in metal to metal flat 
packages show leak rates to be less than 
1 0·7 cdse Helium. even after 7 days at 
150C. followed by temperature cycling from 
- 55C to 125C. five times. 
EPOXY TECHNOLOGY INC .. Billerica. MA. 
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DC Electroluminescent display 
A flat-screen, full field, DC electrolumines­
cent display. designed for commercial appli­
cations, is only 1.1 in. thick. 6.0 in. high by 
11.5 in. wide. The display provides 640 col­
umns x 200 rows ( 128.000 pixels) for both 
text and graphics. Display color is amber. 
Pixel size is 0.0215 by 0.0008 in. 
CHERRY ELECTRICAL PRODUCTS CORP .. 
Waukegan, IL. 

For information, circle Reader Service # 60 

Programmable display 
The PD-2816 programmable alphanumeric 
intelligent display is an end-stackable. 
8-character. 18-segment display featuring 
built-in interface circuitry and is compatible 
with any 8- or 16-bit microprocessor. Each 
red character is 0.16 in. high and has a deci­
mal point PLUS underline. The module is 2 
in. wide and has a viewing angle of ± 35 deg. 
Each display is intensity coded for ease of 
matching in multiple module designs. Ad­
vanced functions include three-level bright­
ness cont rol plus blanking. highlight 
capabilities. intercharacter blinking. charac­
ter underline. and a lamp test that will turn 
on all the segments at half brightness with­
out disturbing the internal character memo­
ry. Price: $32.95 each in 1 .000 quantities. 
SIEMENS COMPONENTS INC.; Cupertino. 
CA. 
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Infrared viewer 
New version of the Probeye infrared viewer 
combines numerical temperature readout 
features of the Model 686 thermal data 
viewer with the thermoelectric cooling fea­
tures of the all-electric Model 664. 

Designated Model 699. the unit is a 
thermal scanner that sees heat the way a 
camera sees light and instantly converts it to 
a visual image viewed through the instru­
ment's eyepiece. The thermal data feature of 
the model shows a continuous digital display 
in degrees (either Centigrade or Fahrenheit) 
of the object directly under observation. A 
sighting circle at the center of the image per­
mits precise positioning and resolution for 
accurate measurement. and microcomputer 

control provides the ability to capture and 
hold temperature for analysis. 
HUGHES INDUSTRIAL PRODUCTS DIV .. 
Carlsbad, CA. 

For Information, circle Reader Service #62 

Digital image scanner 
Model 4434 scanner digitizes up to 36" x 
46" size drawings and maps without elec­
t ronic seaming. in less than 4 minutes. The 
E-Z SCAN. as it is called, scans a drawing 
with a single linear 4096-element. charge­
coupled-device (CCD) array housed in the 
Series 850 digital imaging camera system 
mounted in the base of the scanner. 

A wide range and quality of input media 
can be handled including original line art, 
maps, blueprints. sepias. vellum. and mylar 
prints ranging in size from A to E. Control 
buttons on the machine permit users to set 
lightness/darkness range. format size, and 
input media type. The scanner interfaces to 
numerous computer systems. such as DEC 
Q-bus. DEC Unibus. and Multi bus systems; as 
well as the IBM PC. Hewlett-Packard, 
Tektronix. Data General. and Prime comput­
ers among others. 
EIKONIX. Bedford, MA. 

For Information, circle Reader Service # 63 

Test pattern generator 
Model 2503A programmable test pattern 
generator is configured especially for per­
formance evaluation of monochrome medi­
cal imaging devices in which low contrast 
detail reproduction is important. A feature 
includes 5% and 95% contrast flags in the 
gray scale test pattern to verify that 
subtle. contrast variations are properly re­
produced, not obscured by improper display 
calibration. 

The generator has permanent memory 
capacity to store 65 separate rasters. which 
may include different scan rates or the same 
scan rates with variations in pattern or pulse 
widths. Rates may be stored. recalled for 
u~e. edited. or deleted. all by keypad code 
entries. Parameters and timing are indicated 
on a 16-segment alphanumeric display. 
VISUAL INFORMATION INSTITUTE INC .. 
Xenia. OH. 

For lnformalion, circle Reader Service # 65 

72BX276 PIXEL 46 COLUfiN X 76 LINES 

As low as $30 per set in large quantity 
* Toshiba and Hitachi Alpha/Graphic display panels 

* 80.0 x 160.0 mm viewing area 

* High contrast reflective - variable viewing angles 

* OK!data Refresh Driver Board populated with : 
14-MSM5 839GS 

2-M5238GS 

l-C324C 

Computer Parts Mart 
3200 Park Blvd. Palo Alto, C A 94306 

415 -493 -5930 
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D uring the summer months. the Society's national office sent 81 letters 
to potential sustaining members: companies with four or more em­

ployees who are members of SID: companies who have advertised in INFORMA­
TION DISPLAY this year: and companies who exhibited at the 1985 Symposium. 
We are happy to report that the following firms joined us in August: 

EM Industries. Advanced Chemical Division 
Hazeltine Corporation 
Magnavox Government & Industrial Electronics Company. 

In addition. Particle Data Inc.. Planar Systems Inc.. and Racal Microelectronic 
Systems have requested membership. And while writing this message. we 
received a telephone request f rom Sigmatron Nova Inc ... which makes it an 
even 100. 

We also wish to welcome Panasonic. one of the acknowledged leaders in 
design and development of electronic display systems. as the first Japanese 
manufacturer to advertise display products in our Journal-the recognized 
communications leader for the display industry. (See p. 5.) 

* * * 
I am happy to inform you that I have just taken up an exciting IBM international 
assignment as the Director of Research at the Institute of Systems Science {ISS). 
National University of Singapore. The Institute was set up in 1981 under a four­
year partnership agreement between IBM and the University. 

ISS has two divisions- Research. and Education. The Research Division (inau­
gurated in August) has the mission to carry out quality applied research in com­
puter technology and software within the University and to create and stimulate 
a research climate for the entire country. Therefore.joint projects with industry 
will be encouraged and people from industry will be able to spend sabbaticals at 
ISS. Several projects. quite interesting from an information display point of 
view. are being initiated in the areas of public1information systems. multi-lingual 
computer systems and office automation. 

As the Director of Research. my immediate task is to build up a core of 35 re­
search staffers in information technology. Professionals (worldwide) with PhDs 
or their equivalent in computer science. electrical engineering. and related disci­
plines are key recruit ing targets. A full-page recruitment ad appears on page 14 
of this Journal. as well as in various publications in Singapore. U.S. and U.K. 

Some of you might wonder how I can continue to serve SID as its president 
while in Singapore. The major difference now is that I am travelling to the U.S. 
instead of from the U.S. and. with the continuing staff support that IBM has pro­
vided me. I feel confident I can complete my term effectively. If at any time. how­
ever. the workload becomes too heavy for me to serve you efficiently. your Vice 
President. John Van Raalte. will take over. 

By the way. SID does have several members in Singapore. Please do make an 
effort to visit us. 
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___ _______ ___ Chapter Notes 

Mid-Atlantic: October 8. 1985 
Speaker: Shinji Morozumi 

Manager R&D 
Suwa Seikosha 

Topic: Active-Matrix-Addressed LCDs 
In a sneak preview of his invited presentation to the IDRC (San 
Diego). Dr. Morozumi described the structures. processes. and appli­
cations of active-matrix LCDs. using TFTs and diodes. Dr. 
Morozumi's group at Suwa Seikosha produced the color TFT/LCD 
display leading to the Seiko/Epson product. and two consecutive 
"Best Paper Awards" at the SID International Symposia of 1984-85. 
His company's development of active-matrix LCDs has enabled the 
production of display systems with improved image quality over con­
ventional. highly multiplexed TN-LCDs in TV and computer displays. 

Scheduled Meetings: 
November 14: IDRC ·as Panel Critique. led by Alan Kmetz. 

AT&T-BTL 
December 12: Cockpit Displays and Advanced Packaging Howard 

Sherman. Grumman Aircraft Co. (at Grumman. 
Bethpage. NY) 

January 8: High Content Display(> 4 Mpels) Nate Caswell. IBM 

Los Angeles: October 2. 1985 
Speaker: Dick Winner 

Hughes Aircraft Co. 
Los Angeles. CA 

Topic: Night Flying- Helmet Visor Display 
At our first meeting ot the new season, Dick Winner presented 
Hughes Aircraft's answer to the question: How do I fly at night with­
out getting killed? To those in the know. the answer might seem 
easy. But for the rest of us. here is the challenge: Fly at night. below 
50 ft. altitude, at high speed. through unfamiliar territory under cov­
er of total darkness (no moon. no stars): don't get lost: don't hit any 
moving. movable. or immovable objects: and return safely. Dick de-

Call for Student Papers - SID '86 
The Society for Information Display (SID) will sponsor its first travel 
grant program for students to attend the 1986 Sl D Symposium 
(May 6-8. Town and Country Hotel. San Diego. CA). 

This new subsidy program provides a total of $1 0.000 in grants 
of up to $2.000 each for a professor-student duo to travel to the 
conference and present an original technical paper. The same ac­
ceptance criteria will be applied to papers submitted by students as 
are applied to other contributed papers. 

In addition to the travel grants. a $500 cash prize will be awarded 
for the best student paper. To be eligible for the prize. the student 
must deliver the paper at the symposium. 

The SID Program Committee plans a formal presentation of the 
cash prize shortly after the conclusion of the Conference: however. 
the Committee reserves the right to withhold the cash award in the 
event that no more than two student papers are accepted. 

scribed and showed us the special helmet visor display that is used. 
the information that the imaging system displays: and a video tape of 
actual flights in the dead of night. 

For those of you who couldn't make the joint-meeting with the LA 
Chapter of the Human Factors Society (in September). Dr. Gerald 
Murch of Tektronix delivered a presentation on psycho-physical as­
pects of supplying color to computer displays. His talk was laced with 
practical guidelines. and supported by some striking illustrations. 
Following a Q&A period. Ken Miller and Pete Baron gave short pres­
entations on color standards and legibility considerations for color 
shadow-mask CRTs. respectively. 

Minneapolis-St. Paul : September 27. 1985 
Speaker: Mike Lynch 

3-M. St. Paul. MN 
Topic: Electronic Document Image System 

Mid-Atlantic: September 18. 1985 
Speaker: Dr. R. Feigenblatt 

IBM- Yorktown Heights. NY 
Topic: A Miniature CRT Projection Display 
Dr. Feigenblatt's presentation covered the development of economi­
cal. transportable quality displays that use traditional CRT projection 
techniques. Such systems achieve a useful packaging advantage over 
direct-view CRTs. According to Dr. Feigenblatt. one of the major 
problems confronting the flat-panel display designer is human 1/0 
devices of portable computers. because human dimensions must be 
made small enough to be easily transportable. He noted that flat 
(thin) panel technologies promise the most desirable packaging con­
figurations for a display- lots of window area for a little system 
volume. For many applications. however. he noted that presently 
available flat panel displays suffer either from inferior legibility or 
excessive cost. 

Papers are sought in the following technical areas: Hard Copy/ 
Display Storage: Interactive 1/0 Technology: Display Systems and Ap­
plications: Flat Panel Displays. Human Factors: Large-Area Displays: 
CRT Displays: and Display Addressing/Packaging. 

Student authors are invited to submit both a 35 to 50-word ab­
stract and a 3 to 7-page technical summary- accompanied by a cov­
ering letter identifying the paper as student work- to: 

Hildegarde Hammond 
Palisades Institute for Research Services Inc. 
201 Varick Street- Room 1140 
New York. NY 10014 
If the student is interested in a t ravel grant to attend the Symposi­

um. it should be so stated in the covering letter. Deadline for receipt 
of all materials is Monday, December 9. 1985. The Program 
Committee will notify authors of its decision on acceptance by Janu­
ary 27. 1986. 
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SID Bylaws· ____________ _ 

Proposed Bylaws 
Amendments 

In accordance with Article 13-AMENDMENTS, Society for 
Information Display Bylaws (as of 1 June 1983, SID Directory 
1984!85), the SID Secretary hereby submits the proposed 
amendments, together with the review committee recommen­
dations for approval by majority vote of all members in good 
standing, concurrent with the next ballot. 

EXISTING BYLAWS 

Article 2 - PURPOSE AND SCOPE 

2. The SID shall maintain its principal offices in the State of Cali­
fornia from which it shall carry out its general administrative 
functions in accordance with applicable laws of that state. 

Article 3 - MEMBERSHIP 

1 . Grades and Qualifications - The membership of the 51 D shall be 
composed of six grades ... 

f) Life Member - An Individual. at least 60 years of age. retired 
from business ... 

2. Privileges. 
a) All members in good standing (except that Student. Asso­

ciate and Sustaining Member .. . 

b) (1) Their names and addresses shall be listed in an ap­
propriate manner in each issue of the Journal and 
Proceedings. 

3. b) Non-payment of dues - Loss of status as member-in­
good-standing will occur 30 days after required date for 
payment of dues. After notice in writing of the member's 
status and possible penalties ... 

Article 4 - DUES AND FEES 

1 . d) Life Member: $1.00. 
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REVISED BYLAWS 

PROPOSED: The SID shall maintain its principal offices in the USA 
.. . with applicable laws. 

EXPLANATION: Makes it possible for SID to locate its offices any­
where in the USA. Removes an unnecessary restriction. 

CHANGE: 
ADD: f) 

... six grades ... to seven grades. 
Affiliate Society Member- An organization, other than a 
corporation or business. interested in furthering the 
purposes of SID. 

CHANGE: Current 1.f) to l .g). 

INSERT: "Affi liate Society Member" after "Sustaining Member." 
• Move. "and" to follow sustaining member. 

EXPLANATION: Makes it possible to extend SID contacts and ser­
vices by joining t he activities of other societies. l ntended for geo­
graphical areas where currently SID is not well represented. 

DELETE: ... and Proceedings. 
EXPLANATION: Unnecessary to have this in the Bylaws. Deletion 
brings the Bylaws into conformance with current practice. 

DELETE: ... and possible penalties ... 
EXPLANATION: Unnecessarily threatening and difficult to 
implement. 

PROPOSED: Life Member: As determined by the Board of 
Directors. 

EXPLANATION: Provides the Board of Directors flexibility for 
review. 



2. Dues shall be payable on or before March 1 of each year. 

New Members other than Student Members shall be permitted 
a one-half proration if joining the Society during the latter half 
of the fiscal year. 

Article 5 - OFFICERS 

5. Vacancies occuring for any reason during the year in the office 
of President will be fi lled by tlie then Vice-President. 

Article 6 - BOARD OF DIRECTORS 

1. a) The Board ofDirectors shall consist of the elected officers, 
the immediate past-President, elected Representative 
from each chapter . . . 

c) The regional Representatives shall be appointed each year 
by the prior Board of Directors ... 

2. b) The Regional Representative shall be appointed by 
the Board of Direct ors. 

Article 7 - NOMINATIONS AND ELECTIONS 

1. The Nominating Committee will provide a slate of at least one 
candidate for each elected office. Said slate will be submitted to 
all qualified members in good standing at least 60 days before 
the annual general business meeting. 

Suitable steps will be taken to assure the anonymity of the 
completed ballot which must be returned at least 30 days be­
fore the annual meeting . . . 

2. Counting of the votes will be made by an independent auditor 
in time to permit installation of newly elected officers and di­
rectors at the next general business meeting. A plurality of the 
legal votes cast for each office will be sufficient to elect for 
that office ... 

CHANGE: Current 1.d) to 1.e) 
ADD: 1.e) Affiliate Society Member: As determined by the Board 

of Directors. 
EXPLANATION: This supports the change in Article 3-1 .f). 

ADD: 1.f) The Board of Directors may also approve a discount fee 
for multiple-year dues and for new member registra­
tions at SID Symposia. 

EXPLANATION: Fee structures/policies should be set by the Board 
of Directors and reviewed periodicaly. 

PROPOSED: December 31 

PROPOSED: Calendar Year 
EXPLANATION: This makes the Treasurer's job easier and brings 
SID into conformance with standard practice. 

ADD: 5.) If an officer is unable to attend an Executive Committee 
Meeting or a Board Meeting, his/her responsibilities 
must be delegated to a SID member in good standing. 

CHANGE: Current 5 to 6. 
EXPLANATION: This assures that Executive and Board meetings 
will have adequate representation and that all important topics 
will be addressed. 

CHANGE: .. . elected representative from each Chapter ... to . . . 
one elected representative from each Chapter .. . 

EXPLANATION: Clarifies intent of the Bylaws. 

PROPOSED: The Regional Representative shall be appointed each 
year by the Board of Directors ... 

ADD: The Regional Representatives will prepare the pro­
posals for the formation of local chapters in their re­
gion for approval by the Board of Directors. This 
should include selection of temporary officers and as­
sistance in formulating bylaws for the local chapters 
that are consistent with SID Society Bylaws. 

EXPLANATION: Clarifies how a regional representative is to be 
appointed and explains what he or she must do. 

DELETE: The Regional Representative shall be appointed by the 
Board of Directors. 

EXPLANATION: Redundant with 1.c). 
ADD: b.) The Chapter Representative will assist local chapters in 

maintaining a level of technical activities that encour­
ages participation by local SID members and attracts 
new members. 

EXPLANATION: Additional explanation of Chapter Representa­
tive's duties. 

PROPOSED: 90 days 

PROPOSED: 45 days 
EXPLANATION: Provides more (adequate) time for the mailing 
and return of ballots. 

CHANGE: ... will be .made by an ... to ... will be done by an ... 

CHANGE: ... will be sufficient to elect for that office ... to .. . will 
be sufficient for election ... 

EXPLANATION: Clarification of wording. 
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Article 8 - STANDING COMMITTEES 

1. The following standing committees shall be appointed annually 
as further defined in later sections of this Article: 
a) Executive Committee 
b) Nominating Committee 
c) Membership Committee 
d) Symposium Advisory Com mittee 

2. Executive Committee. 
a) The Executive Committee shall consist of the President. 

Vice-President. Secretary and Treasurer with the Presi­
dent as Committee Chairman. 

3. Nominating Committee. 
a) The Chairman and other members of the Nominating 

Committee shall be appointed by the Board of Direc­
tors at the Board of Directors meeting associated with the 
general business meeting. 

6. The Symposium Advisory Committee shall ... 

e) Recommend other technical meetings. both national and 
international. to be sponsored or cosponsored by Sl D and. 
upon approval by the Board of Directors. arrange for their 
implementation in a businesslike and professional manner 
as with the symposium. 

7 . The Honors and Awards Committee shall: 
a) Review candidates for election to Fellow and make such 

recommendations to the Board of Directors. 

8 . The Publications Committee shall: 

b) Encourage submission of and review all papers and arti­
cles prepared by m embers carrying the society name 
in any way. 

d) Provide guidance and direction for the editor and/or edi­
torial staff of offical 51 D j ournals and other publications 
as may be required. 

11 . All members of the Executive Committee shall be ex-officio 
members of all other committees except the Nominating 
Committee. 
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CHANGE: Symposium Advisory Committee to Convention 
Committee. 

EXPlANATION: The Committee represents all SID sponsored 
conferences, not just the Symposium. 

ADD: i) Chapter Formation Committee. 
j) Group Formation Committee. 

EXPLANATION: Allows the President to appoint these 
committees when the need exists. i.e .. when there is an opportu­
nity for new chapters or groups. 

CHANGE: ... with the President acting as Committee Chairman. 
EXPlANATION: Specifies the committee chairmanship. 

PROPOSED: The Nomination Committee shall consist of the last 
three Presidents and additional members as may be 
appointed by the Board of Directors at the Board of 
Directors meeting associated with the general busi­
ness meeting. 

EXPlANATION: The proposed change brings the SID Bylaws into 
conformance with existing tradition. 

CHANGE: "Symposium Advisory Committee" to "Convention 
Committee." 

DELETE: ... as with the symposium. 

PROPOSED: Review candidates for Fellow. Frances Rice Darne 
Award. Beatrice Winner Award and Special Recogni­
tion Awards. and make ... 

EXPlANATION: Specifies which awards are to be reviewed by the 
committee. 

PROPOSED: The Publications Committee shall : 

b) Encourage submission of and review of papers and articles 
for publications in Society Journals. 

d) Provide guidance and direction to the editor and/or editorial 
staff of official SID publications as may be required. 

EXPlANATION: Clarifies the intent of t he Bylaws. 

CHANGE: 11 to 13. 
ADD: 11.) The Chapter Formation Committee shall: 

a.) Promote the activities of SID and the formation of 
new chapters world-wide. 

b.) Formulate specific proposals for new chapter for­
mation and present these to the Board of Direc­
tors for review prior to implementation. 

c.) The SID will support new and existing chapter ac­
tivities by helping them organize mini symposia or 
workshops. SID will assist in inviting world re­
nowned experts to participate. These experts will 
be selected from among members of the society. 

EXPLANATION: Specifies the purpose and duties of this 
Committee. 

ADD: 12.) The Group Formation Committee shall: 
a.) Promote the activities of 51 D and the formation of 

new technical groups for the purpose of encourag­
ing growth and participation in emerging technical 
areas of interest to SID. 

b.) Formulat e specific proposals for new technical 
group formation and present these to the Board of 
Directors for review prior to implementation. 

EXPLANATION: Specifies the purpose and duties of this 
Committee. 



PHITIIIICS TECHIIILIGY, IIIC. 
PIONEERS AND LEADERS IN THE 

Design, Development, and Production 
of AC Gas Discharge Displays 

PHOTONICS 
TECHNOLOGY 
PRESENTS 

THE WORLD'S FIRST 
METER-SIZE, 
HIGH RESOLUTION 
FLAT DISPLAY TERMINAL 

DEVELOPED FOR 
MILITARY PROGRAMS 
INCLUDING U.S.ARMY 
AFATDS 

This is the world's first large area, high resolution, non-projected, flat display terminal. Utilizing AC gas discharge plasma display 
technology, the terminal has an active display matrix of 1600 by 1200 pixels measuring over 39 inches (one meter) diagonally with 
5.3 square feet of viewing area and a resolution of 2500 pixels per square inch. All drive electronics are mounted in a 4 inch thick 
picture frame package around the perimeter of the transparent, thin (0.5 inch) display screen allowing for rear-projected and see­
through applications. 

Jointly developed by Photonics Technology, Inc., Luckey, Ohio and Magnavox Electronic Systems Co., Ft. Wayne, Indiana. 

Photonics and Magnavox are presently completing the development of AC gas discharge flat panel displays ranging in size up 
to 3 meters with active display matrices up to 4096 by 4096 pixels. Multicolor displays are also being developed. 

Photonics is the world 's leading developer and manufacturer of sophisticated, high technology AC gas discharge displays. We are. 
able to design and manufacture flat display panels, monitors, and/or terminals in a variety of sizes at relatively low costs. Our flat 
displays range in size from a few centimeters up to one meter. Some of our standard and custom displays include the following: 

Panel Size, Resolution, Pixels 
Pixels Per Linear Inch 

1 28 X 256 40, 60 
128 x 512 60 
256 X 256 60 
256 X 512 64 
51 2 X 512 60, 64, 73, 83 
512x1024 60 

1 024 X 1024 60, 73, 83 
1 200 X 1600 50.8, 101 

Our standard display resolution ranges from 30 to 100 pixels per linear inch (900 to 10,000 pixels per square inch). Display 
resolutions up to 200 pixels per linear inch are available. 

For Further Information, Contact: 
Donald K. Wedding Sr., VP Marketing Photonics Technology, Inc., P.O. Box 432, Luckey, Ohio 43443. 419-666-0033. 
Research, Development, and Manufacturing facilities located at 6967 Wales Road, Northwood, Ohio 43619. 
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Article 9 - FINANCES 

1 . All funds of the Sl D other than petty cash shall be kept in rec­
ognized banking and savings and loan institutions . . . 

Expenditures of funds in excess of that amount shall have the 
approval of the President and the Treasurer. All expendi­
tures shall fall within the budgets as approved by the Board of 
Directors. 

2. The President and Treasurer shall be bonded for the dura­
tion of their terms in office at the expense of the SID. 

Article 10 - MEETINGS 

2. The order of business of the annual general business meeting 
shall be ... 

e) Reports of standing committees. 
f) Reports of special committees. 
g) Unfinished business. 
h) New business. 
i) Announcements. 
j ) Adjournment. 

4. In all matters not covered by the bylaws. the SID shall be gov­
erned by Robert's Rules of Order Revised, Seventy-fifth An­
niversary Edition. 

Article 12 - CHAPTERS 

1. Upon submission of acceptable petitions. the Executive 
Committee shall approve the formation of Chapters. 

ADD: The Executive Committee will review and approve 
by a majority vote the Treasurer"s recommendation 
of the bank and/or financial inst itution in which the 
SID funds are to be kept. 

PROPOSED: ... Expenditures of funds in excess of that amount 
shall have the approval of any two members of the 
Executive Committee. 

EXPLANATION: Provides additional safeguards for major financial 
decisions and for large expenditures. 

PROPOSED: The President. Vice President. Secretary. and Treas­
urer shall be bonded .. : 

EXPLANATION: This change supports the proposed change in Ar­
ticle 9-1. 

DELETE: e). f) 

CHANGE: g) to e). h) to f) . i) to g).j) to h). 

DELETE: ... Revised. Seventy-fifth Anniversary Edition. 
EXPLANATION: Brings the Bylaws into conformance with current 
practice. SID members interested in details beyond those dis­
cussed at the Annual General Business Meeting are welcome to 
attend the Board Meetings. 

PROPOSED: Upon submission of acceptable petitions including a 
set of Chapter Bylaws consistent witl! SID Bylaws, the Executive 
Committee shall . . . 

EXPLANATION: This clarifies the intent of the current stat ement 
referring t o acceptable petitions. 

2. . .. Chapters shall have funds apportioned to their use. at a DELETE: " national" 
rate determined annually by the Board of Directors for each 
member of Associate or Member grade by the national society 
Treasurer . .. 

3. Members petitioning for a new chapter shall submit a set of DELETE: "national" 
chapter bylaws consistent with the national society bylaws. 

Chapters shall maintain these bylaws in consonance with any CHANGE: "national" to "society" 
changes in the national bylaws approved by the SID 
membership. 

4. . .. without prior written approval of the National Treasurer. PROPOSED: SID Treasurer 

6. . .. The Executive Committee shall have the power to suspend 
a chapter after one year if the chapter does not hold at least 
four (4) technical meetings and one (1) annual general 
membership meeting. 

7. Each Chapter Treasurer shall advise the National Treasurer of 
the disposition of Chapter funds prior to the national General 
Membership meeting. 

9. Restoration of a suspended chapter to active status shall be af­
fected by ... 

10. a) ... The member and the receiving chapter shall be 
notified of the action. 
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EXPLANATION: The intent of the Bylaws is to emphasize the in­
ternational scope of SID. 

PROPOSED: ... The Executive Committee shall have the power to 
suspend a chapter after one year if the chapter has no 
elected officers. or no technical activities. or neither. 

EXPLANATION: Provides the necessary flexibility and authority to 
the Executive Committee. 

PROPOSED: SID Treasurer 
PROPOSED: SID 

EXPLANATION: Eliminates reference t o SID as a national 
organization. 

CORRECT SPELLING: effected 

PROPOSED: ... The members and the receiving chapter ... 
EXPLANATION: Spelling corrections. 



___________ New SID Members 

We extend a sincere welcome to these newest SID members, 
who have joined our Society during the past summer. 

Bay A rea Chapter Washington, DC Chapter Matteson. William Hampel. B. Xu-Rang. Xu 
Sr. Assoc. Engineer R&D Institute of Physics 

Brodie, lvor Aguirre. Gerardo IBM Crystop Display GmbH Chinese Academy 
Dir. Physical Electron. Lab. Sr. Project Engineer of Sciences 
SRI International Bendix Corp. 

Delaware Valley Chapter 
Kan. Sloe Y. 
R&D Eng. Los Angeles Chapter 

Edmondson. Roy F. Clark. D.L. 
Wild. Dr Heather M. 

Philips USFA B.V. 
Boeing Aerospace Co. Div. Mgr. Wolf. Cindie Eng. Psychologist Analysis & Tech. Inc. Kosmowskl. Bogdan Staff Psychologist 
Hutteball. Allan R. Naval Air Development Ctr. 

Borg Jus Systems Technology Inc. 
Subcontracts Eng. Mgr. Cohen. Michael L. 
Boeing Aerospace Co. Systems Eng. Europe Chapter Sasson. Abraham Yonamine. Jeffrey K. 

IBM Physicist Marketing Asst. 
Nelson. Hayden Bouchard. Jean-Michel Elbit Computers Ltd. Epson America Inc. 
Sr. Specialist Eng. Crago. Gordon F. Consultant 
Boeing Military Airplane Student Consultronics Ulleryd, Roland M id-Atlantic Chapter 

Embry-Riddle Luxor Electronics AB 
Taylor. Dr. Joann M. Aeronautical Univ. Fertig. Dr. Werner Bacon. J. 
Research Scientist VDO Adolf Schindling AG Japan Chapter Aircraft Instrument Dept. 
Tektronix Inc. Hadden. Samuel B. General Electric Co. 

Quality Assurance Engr. Galves. Jean Pierre Chou. Paul 
Tolonen. Alvin D. Cordis Corp. Thomson CSF Chief Engineer Benzschawel. Terry L. 
Design Engineer Chunghwa Picture Tubes Co. IBM 
Boeing Aerospace Hislop. Kenneth T. Gerritsen. Jan 

Human Factors Eng. Devel. Lab. Display Systems Sumiakl. lbukl Bergman. H. Barry 
US Air Force Philips 

DISPLAY /LIGHTING 
ENGINEER 

Simmonds Precisions is seeking a 
Display/Lighting Engineer to work at 
its Vergennes Vermont facility. 

B.S. in E.E. or Physics required with a 
minimum of three years experience in the 
design and development of display and 
lighting systems for avionic instruments. 
Experience in lighting methods, trans­
illumination, wedge and electro­
luminescence is preferred. Knowledge of 
photo meter operations and military 
specifications is necessary. 

Attractive salary and benefits are available 
plus excellent relocation package. 

Forward resume and salary history to: 
Robert M. Morris 

(Dept. I} 

1 Simmonds 0 1 
4!- Precision L~ 4!-

" Where Technology Takes Flight" 
INSTRUMENT SYSTEMS DIVISION 
Panton Road , Vergennes VT 05491 

For Information circle Reader Service #25 

Professor 
Setsunan University 

We are EPID. Inc. (an 
Exxon Enterprises al­
tiliate). a dynamic. 
well-funded corpo­
ration developing 
display producls at 

Engineering Mgr. 
Fairchild Weston Sys. Inc. 

PHYSICS 
SECTION 
HEAD 

the forefront of technology. We seek a technical leader 
to fill an immediate opening lor Device Physics Section 
Head in our Technology Department. 

Your responsibilities will Include technical direction of a 
small group of Ph.D. level professionals involved in the 
developmenl of a second-generation eleclro-phoretic 
display, from concept to lab prototype. Also. p repara­
tion of proposals. plans. and documentation. Technical 
participation in fundamental characterization and 
modelling of device properties. display addressing. and 
prototype design and fabrication. 

Qualified applicants will have a Ph.D. in Physics. Electri­
cal Engineering. or related field and 5+ years experi­
ence in applied research or advanced product 
development. a minimum of one year of which has 
been spent in technical management. Experience in 
display science. semiconductor devices preferred. 

We otter an excellent compensation and b enefits pack­
age. including an individual incentive bonus program. 
Your immediate reply will be held in the strictest confi­
dence. Please send your resume or curriculum vitae. 
including salary history, to EPID. Inc .. 3099 Orchard 
Drive. San Jose. 
CA 95134. 
An EOE MIFIHN. 

An Affiliate of Exxon Enterprises 
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New SID Members __________ _ 

Bonelli. Robert T. Tajimi. Yoshitaka Pascente. Joseph A. 

Hazeltine Corp. Eng. Mgr. President 
Hitachi, Ltd. LIXI Inc. 

Chapman. William A. 
Eastman Kodak Co. Volk. John L. Press. Elliott S. 

Hazeltine Corp. Student 
DeLorenzo. Anthony Wilbur Wright University 
Eng. Dir. Displays Waldeck. Gerald 
Hazeltine. Corp. Electronic Eng. Rutili. Renzo 

Electrohome Ltd. Mgr. Industrial 
Dragoon. H. Stewart-Warner Corp. 
Aircraft Instrument Dept. 
General Electric Co. Midwest Chapter Shenoy. Panduranga 

Member Technical Staff 
Emile. P. Agrawal. lnder Rockwell International 
Aircraft Instrument Dept. President 
General Electric Co. SarvaSystem Ltd. Shogren. William G. 

Project Engineer 
Haim. E. Coonrod. John F. AC Spark Plug Div/GMC 
Aircraft Instrument Dept. Project Eng. 
General Electric Co. Wright Patterson AFB Simmons. Leslie J. 

Sr. Display Engineer 
Herr. Laurin I. Huo. Robert Cherry Electrical 
President Sr. Research Scientist Products Corp. 
Pacific Interface AC Spark Plug Div/GMC 

Streelman. Gary 
Lapadula, Diomede Light. Jeffrey Supr. Advance Eng. 
Hazeltine Corp. Sr. MTS AC Spark Plug Div/GMC 

AT&T Teletype 
Librandi. Richard N. Szakolczay, Julius 
Hazeltine Corp. Minsterman, Alan Chief Engineer 

Supervisor Mitsubishi Inc. 
Ong, Hiap L. Ford Motor Co. 
Research Staff Weber. Ronald G. 
IBM VP - Engineering 

Lowrance Electronics Inc. 
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New England Chapter 

Bonner. H. David 
President 
Bontronics 

Buchan. W.R. 
Dir. Advance Tech. 
Delphax Systems 

Koper. John R. 
Assoc. Engineer 
General Dynamics 

Macauley. Dwight C. 
Consultant 

Marion. Robert H. 
VP - Technology 
Dorman Bogdanoff 

San Diego Chapter 

Gregory. Peter W. 
Research Engineer 
Sperry Corp. 

McGuire. Kenyon 
Sr. E.E. 
SAl Technology 

Morrissey, Joseph H. 
Manufacturing Mgr. 
ITT Courier Terminal Sys. 

Slee, Earl H. 
Member of Tech. Staff 
Hughes Aircraft Co. 

Trautman. Edward 
Aerospace Exp. Psychologist 
Navy Personnel R&D Center 

Southwest Chapter 

Ballard. Robert 
Tech. Lab. Spec. 
IBM 

Beaber. Robert 
Staff Engineer 
IBM 

Benckenstein. C. Len 
President 
Southwest Electronics Inc. 

Bylander. E.G. 
MTS 
Texas Instruments Inc. 

Cummings. Richard H. 
Principle Engineer 
Aerospace Div. Ball Corp. 

Gregory. Peter W. 
Research Engineer 
Sperry Corp. 

Kraekel, William F. 
Account Exec. 
3M/Eiec. Prod. Div. 

Nimmo. David 
President 
Nimmo Enterprises 

Pearse. Derek 
Dir. Simulation Programs 
Simuflite Training Inti. 

Sutton. Stephen 
Eng. Mgr. 
Texas Instruments 

Witt. Hans J. 
Sr. Mgr. Product Planning 
Datapoint Corp. 

UK & Ireland Chapter 

Bawdier, Andrew 
Research Fellow 
Manchester University 

Chapman, Jeffrey 
Principal Physicist 
Philips Research Labs. 

Harold. Jonathan 
R&D Engineer 
Laser Scan Labs 

Kinsman. B.E. 
BDH Chemicals Ltd. 

Mansel. Dr. John 
Principal Physicist 
Philips Research Labs 

Pearson. Andrew 
Research Scientist 
Philips Research Labs 

Ross Peter 
Principal Research Eng. 
STL Ltd. 

Sage. Dr. I.C. 
BDH Chemicals Ltd. 

Sturgeon, Dr. B. 
BDH Chemicals Ltd. 

Walker. Dr. R. 
BDH Chemicals Ltd. 

To become a member of 
SID. please complete one of 
the membership cards 
found in the front of this 
journal. 



_______ ____ sustaining Members 
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Do the instruments meet lighting specs? 

We can tell you in seconds. 
High technology instrumentation for spectroradiometry, photometry and colorimetry: 

Pritchard® spectral and spatial scanning SpectraRadiometerTM systems. 
Spectra Scan TM fast spectral scanning Spectra Radiometer systems. 

PHOTO RESEARCH 
The Light Measurement People 

Division of Kollmorgen Corporation 
3000 No. Hollywood Way, Burbank, CA 91505 Telephone (818) 843-6100- Telex 69-1427 

AUSTRALIA ETP PTY LTD . Ph . 858-5122. 858-5200 • CANADA OPTIKON CORPORATION, Ph 519-885-2551 • FRANCE MICRO GISCO. Ph· 670-1158 • HOLLAND INTECHMIJ BV. 
Ph 020·56· 96· 61 1 • WEST GERMANY OPTIMA VIERTRIEB. Ph (02122) 67352 · JAPAN KYOKKO TRADING COMPANY. Ph 03-586-5251 • U.K . MILLECRON INSTRUMENTS 

LTD Ph 207-4844 • INDIA PHOTONICS INTERNATIONAL. Ph· 366665 · ISRAEL DELTA FILM LTD . Ph 052-55722 • SWEDEN SAVEN AB. Ph. 315-80 • 
EUROPEAN HEADQUARTERS LUZERN. SWITZERLAND. PHOTO RESEARCH. Ph 041 -4690-89 



DEFLECTION 

AMPLIFIERS 
FEATURES 

Powerful: 
Fast! 
Wide Bandwidth: 
Stable: 
Accurate: 

APPLICATIONS: 

SPECIFICATIONS 

To 20 amps, 60 volts 
To 61-Ls scan & retrace 
de coupled up to 4MHz 
To 10~--LArC drift 
To 0.001 °/o linearity 

CRT Projection Displays F ilm Recor·ding Systems 
ATC Radar Displays F lying Spot Scanners 
CRT Flight Simulators E-Beam Welding 
CRT Test & Measurement E-Beam Lithography 

Electronic Photo-Typesetting 

MODEL NO. OUTPUT RANGE 

• DA-PP1 
DA-PP2N-7 
DA-PP4N-7 
DA-0420 
RDA-1220-886 (Lab Standard) 

RDA-1220-S86C IWater Cooledl 

• DA-PP2N-5 
DA-PP4N-5 
DA-PP8N-5 
RDA-1635 

•RDA-1255 

•RDA-0660 
RDA-0960 
RDA-1260 I La b Sta nda rd) 

RDA-1660 I Lab Sta nda rd) 

RDA-2060 

2 amps, 20 volts 
4 amps, 20 volts 
8 amps, :lU volts 
4 amps, 20 volts 

12 amps, 20 volts 
12 amps, 20 volts 

4 amps, 35 volts 
8 amps, 35 volts 

16 amps, 35 volts 
16 amps, 35 volts 

12 amps, 55 volts 

6 amps, 60 volts 
9 amps, 60 volts 

12 amps, 60 volts 
16 amps, 60 volts 
20 amps, 60 volts 

For complete details circle reader service number or call CELCO today with your CRT display requirements. 

1150 E. Eighth Street Upland, CA 91786 
TEL: 714-985-9868 TWX: 910-581-3401 

For information circle Reader-Service # 4 

70 Constant ine Drive Mahwah, NJ 07430 
TEL: 201-327-1123 TWX: 710-988-1018 

CONSTANTINE ENGINEERING LABORATORIES COMPANY 


