




Together in 60 seconds flat Introducing ITI Cannon's Parallel 
Interconnect (PI). 

Circle Reader Service # 14 

It takes less than a minute to assemble this 
high density, low resistance interconnect for 
flat panel displays. No soldering required. 

Using positioning pins, the connector is 
positively aligned, creating a gas-tight interface 
with printed circuit boards and glass panels. 
Its unique design allows it to perform to close 
tolerances over longer dimensions while handling 
higher voltages and currents. 

In addition, the Parallel Interconnect expands 
and contracts with the glass or printed circuit 
boards, ensuring a positive contact interface. 

The fast, accurate assembly and high 
dependability ultimately result in lower installed 
costs. You save time and money. 

Talk to us about the Parallel Interconnect's 
wide range of applications, including board to 
board stacking. Or let us design-in specifically 
to your needs. 

Contact ITI Cannon Components, 
a unit of ITI Corporation, 10550 Talbert Ave., 
Fountain Valley, CA 92708, or call 714/964-7400. 

ITT CANNON 
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IGNORE 
THIS 

AD 
AND 

BREAK 
THE LAW. 

It's the law. It affects you. 
And it's complicated. 

As a matter of fact, it's 
created in foreign languages, 
colored by cultural 
differences, liberally sprinkled 
with "legalese," under 
continual controversy-in 
some cases not actually 
written down-and swayed 
by trends. 

Designing, manufacturing 
and successfully selling 
computer equipment in 
Europe depends on your 
knowledge of these 
ergonomics standards, 
legislation, market 
requirements and evolving 

trends. But where do you get 
the reliable, up-to-date 
information and inter
pretations you need? 

In San Francisco at a three day 
seminar, November 10-12. 
Featuring ergonomics experts 
from four countries. Extensive 
resource materials. The 
answers to your questions. 

Ignorance is no excuse for 
breaking the law, but it i~ a 
reason for failure in 
foreign markets. 

Call or write for details. The 
Koffler Group, 3029 Wilshire 
Blvd., Suite 200, Santa Monica, 
CA 90403, 213/ 453-1844. 
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Events __ _ 

NATIONAL 
OCTOBER S-9: MILCOM '86-IEEE 

Military Communications Con
ference: Monterey. CA. Contact: 
Kenneth L. Rose. Ford Aerospace 
and Communications Corp .. 3939 
Fabian Way. Palo Alto. CA 94303. 
(405/852-5550) 

OCTOBER 6-8: Modern Radiomet
ric & Photometric Measure
ments, Washington. DC. 
Sponsored by Laser Institute of 
America. Contact: Education Di
rector. LIA. 5151 Monroe St- Ste 
1 02W. To ledo. OH 43623. 
(419/882-8706) 

OCTOBER 6-9: IEEE International 
Conference on Computer De
sign: VLSI in Computers & 
Processors, Rye Town Hilton. 
Rye Brook. NY. Contact: ICCD '86. 
1730 Massachusetts Ave. NW. 
Washington. DC 20036-1903. 
(2021371-0101) 

OCTOBER 7-10: DEXPO WEST 
86-Tenth National DEC
Compatible Exposition, Civic 
Center. San Francisco. CA. Con
tact: Expoconsullnternational lnc .. 
3 Independence Way, Princeton. 
NJ 08540. (800/628-8 185; in 
New Jersey, 609/987-9400) 

OCTOBER 13-16: ISA/86 Interna
tional Conference & Exhibit, 
Houston. TX. Sponsor: Instrument 
Society of America. Contact: !SA. 
PO Box 12277, Research Triangle 
Park. NC 27709. (919/549-
8411) 

OCTOBER 13-18: 7th Digital 
Avionics Systems Conference, 
Worthington Hotel. Fort Worth. 
TX. Contact: Randall Moore. Fort 
Wor th Div .. PO Box 748. MZ 
1758, Fort Worth. TX 76101. 
(817 n63-2768) 

OCTOBER 14-15: Laser Safety 
Update, Cincinnati. OH. Sponsor: 
Laser Institute of America. Con
tact: Education Director. LIA. 
5151 Monroe St.- Ste 1 02W. 
Toledo. OH 43623. (419/882-
8706) 

OCTOBER 14-1 7: Conference Expo 
on Electronic Imaging, Hyatt 
Regency Hotel Crystal City. Arling
ton. VA. Sponsors: Society of 
Photographic Scientists and Engi
neers, American Society of Photo
grammetry and Remote Sensing. 
and Society of Photo-Optical In
strumentation Engineers. Contact: 
Executive Director. SPSE. 7003 
Kilworth Lane. Spr ingfield. VA 
22151. (703/642-9090) 

OCTOBER 14-17: 1986 Interna
tional Conference on Systems, 
Man, and Cybernetics. Atlanta. 
GA. Sponsored by IEEE Systems. 
and Cybernetics Society. Contact: 
Nancy M. Morris. Search Technol
ogy Inc .. 25-B Technology Park/ 
Atlanta. Norcross. GA 30092. 
(404/441-1457) 



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. scient ists. and ergo
nomists responsible for design and 
development of input and output display 
systems used In various applicat ions 
such as: computers and peripherals. in
struments and controls. communica
tions. transportation. navigat ion 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· 
terns; materials and accessories. 
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Cover image : A 5" x 5". color 
avionic CRT display tube achieves its 
high resolution through the use of a 
fine 0.2 mm pitch shadow mask and 
very rugged in-line electron gun. Inno
vative self -converging deflection sys
tem. static color purity with conver
gence correction, and an effective 
contrast enhancement filter contrib
ute to the very bright display. AEG 
Corp .. Somerville. NJ. 

FEATURES 
Hi-res color CRT meets stringent avionic requirements 

Display engineers at AEG. using new f abricating methods and new materials. have 
successfully developed a 5" x 5" high-resolution, full-color CRT display that meets 
the stringent in-flight requirements for resolution, luminance, and contrast. 
-Helmut Seifert, AEG, Professional Tubes Div., Ulm, West Germany. 

12 

New-generation color displays scheduled for flight control system 18 

Currently under development. the new Advanced Automation System (AAS) for 
Air Traffic Control includes a totally new high-resolution. high availability color 
CRT that can display flight data for all flights within a given sector of airspace.
Va/erio R. Hunt. Federal Aviat ion Administration, Washington, DC. 

LC shutter glasses provide 3-D display for simulated flight 

In studies being conducted under a NASA-funded program. researchers at the 
NASA Langley Research Center (Hampton. VA) are evaluating a liquid crystal 
shuttered-glasses system to generate a cockpit display containing 3-D pictorial 
symbology.- Timothy L. Turner. Research Technology Institute, Research Triangle 
Park, NC; and Richard F. Hellbaum, NASA Langley Research Center, Hampton, VA.) 

22 

DIALOGUE Spatial misorientation exacerbated by collimated 27 
virtual flight display 
The problems and potential solutions associated with flight attitude awareness 
have received much experimental study in flight simulator s. A solution to assure 
cor rect roll and pitch response. in all circumstances. is proposed in which display 
symbology is seen as the moving "figure" against the fixed "background" of the 
external wor ld.-Stanley N. Roscoe, Professor, Psychology Dept.. New Mexico State 
University. 

Miniature, lightweight hi-res CRT display features remote drive 29 

A 1-in. dia. high-resolution CRT display gives 800 TV lines per picture height at 
the screen center. With a circular active phosphor area of 20 mm dia. the device 
displays a complete 4:3 aspect ratio picture having minimum dimensions of 16 mm 
x 12 mm.- EEV Inc.. Elmsford. NY. 
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Events 

OCTOBER 19-24: 1986 OSA Annual 
Meeting, Seattle Center, Seattle, 
WA. Contact: Optical Society of 
America. Meetings Dept. 1816 
Jefferson Place NW. Washington. 
DC 20036. (202/223-0920) 

OCTOBER 20-24: 1986 interna
tional Laser Science Confer
ence, Seattle Center. Seattle. WA. 
Co-sponsors: American Physical 
Society and the Optical Society of 
America. Contact: Optical Society 
of America, ILS Conference. 1816 
Jefferson Place NW, Washington. 
DC 20036. (202/223-0920) 

OCTOBER 21-23: Workshop on Op
tical Fabrication & Testing, 
Seattle Center. Seattle. WA. Spon
sor: Optical Society of America. 
Contact: Optical Society of Amer
ica, OF&T '86. 1816 Jefferson 
Place NW, Washington. DC 20036. 
(202/233-0920) 

OCTOBER 22-23: Third Annual Flat 
Information Displays Confer
ence, Red Lion Inn. San Jose, Ca. 
Co-sponsors: Stanford Resources 
Inc .. and International Planning In
formation Inc. Contact: Murray 
Disman. IPI Inc .. 465 Convention 
Way- Ste 1. Redwood City, CA 
94063. (415/364-9040) 

OCTOBER 24-26: Workshop on 
Charged Coupled Devices, Co
lumbia University's Arden House. 
Harriman. NY. Contact: Prof. Eric 
R. Fossum. Dept. of Electrical En
gineering. 1321 Mudd Bldg., Co
lumbia University. New York. NY 
10027. (212/280-3115) 

OCTOBER 26: MEDINFO 86-Fifth 
World Conference on Medical 
Informatics, Sheraton Washing
ton Hotel. Washington, DC. Co
sponsors: international Medical 
Informatics Association. US Coun
cil for MEDINFO 86, and Interna
tional Federation for Information 
Processing. Contact: Office of Con
tinuing Medical Education, George 
Washington University Medical 
Center, 2300 K St. NW. Washing
ton. DC 20037 (202/676-
8929) 

OCTOBER 27-28: Fifth Annual 
Pacific Northwest Computer 
Graphics Conference, Eugene 
Conference Center /Hilton Hotel 
Complex and the Hult Center for 
the Performing Arts, Eugene. OR. 
Conference features general ses
sion presentations, workshops on 
applications. trade exposition and 
film and video show. Sponsor: 
University of Oregon. Contact: Paul 

Katz. Conference Manager. Univer
sity of Oregon Continuation Cen
ter. 1553 Moss Street, Eugene. OR 
97403(503/686-3537) 

NOVEMBER 2-6: ACMIIEEE Com
puter Society Fall Joint Compu
ter Conference, INFOMART 
Dallas, TX. Contact: ACM/IEEECS 
F JCC. 1730 Massachusetts Ave. 
NW. Washington. DC 20036 (202/ 
371-0101) 

NOVEMBER 3-S : Electronic Imag
Ing '86, Sheraton-Boston Hotel. 
Boston, MA. Contact: Institute for 
Graphic Communications Inc .. 375 
Commonwealth Avenue, Boston. 
MA 02115 (617/267-9425) 

NOVEMBER 3-6: AM86 - Man 
and Machine the New Partner
ship, Automated Manufacturing 
Exhibition and Conference. Green
ville. SC. Contact: AM86, PO Box 
5616. Greenville. SC 29606 (803/ 
242-3170) 

NOVEMBER 4-7: PLANS '86 -
Position, Location and Naviga
tion Symposium, Caesar's Palace. 
Las Vegas, NV. Contact: Larry 
Atkins. Lockheed-California Co .. 
Dept. 96-60/Bidg. 63. Burbank. 
CA 91520 (818/847-2867) 
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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 
f inal "target finder guarantee." After 
all, we've been eliminating glare and 
poor visibility for over 40 years. 

4 Information Display 

No matter what your shielding or view
ing requirements. METAVAC has a 

__ ...,. __ fCP<WI which will allow your products 
_ __,._...__ their most exacting perform-

s;:1e-qncatl'ons Contact us with 
quE1Sti,onsand 

INC. 

45-68162nd Street 
Flushing, New York 11358 
(718) 445-0400 

Circle Reader Service # 16 

NOVEMBER 5 -7: The Second Sci
entific Computing & Automa
t ion Conference and Exposition, 
Convention Center. Atlantic City, 
NJ. Sponsor: Scientific Computing 
& Automation Magazine. Contact: 
Expocon Management Associates 
Inc., 3695 Post Road. Southport. 
CT 06490 (203/259-5734) 

NOVEMBER S-7: 1986 IEEE ASSP 
Workshop on Signal Processing, 
Davidson Conference Center. Uni
versity of Southern California. Los 
Angeles. CA. Contact: Dr. S.Y. Kung, 
Image Processing Institute, Powell 
Hall. University of Southern Cali
fornia, University Park. Los Ange
les. CA 90007 (213/743-6581) 

NOVEMBER 7 -10: 1986 IEEE/ 
Engineering in Medicine & Biol
ogy Society - Eighth Annual 
Conference, Worthington Hotel, 
Fort Worth. TX. Contact: George V. 
Kondraske. University of Texas at 
Arlington. Box 19138. Arlington, 
TX 76019 (817/273-2335) 

NOVEMBER 10-12: European Com
puter Equipment Ergonomics 
Standards, Legislation, Market 
Requirements, Evolving Trends, 
San Francisco. CA. Three-day sem
inar focuses on latest information 
on interpreting and complying with 
European laws. and competing in 
the European and US marketplace. 
Co-sponsors: The Koffler Group, 
Santa Monica, CA; Ergonomic ln
stitut fur Arbeits- und Sozialfor
schung Forschungsgesellschaft 
mbH, Berlin, Germany; Ergolab, 
Stockholm. Sweden; Syst em Con
cepts Ltd .. London England. Con
tact: The Koffler Group, 3029 Wil
shire Blvd .. Suite 200, Santa Mon
ica CA 90403 (213/453-1844) 

INTERNATIONAL 

SEPTEMBER 23-25: AI EUROPA
Artificial Intelligence and Ad
vanced Computer Technology 
Conference/Exhibition, Rhein
Main Halle, Wiesbaden, West 
Germany. Sponsor: Computer 
Magazin, Expert System User. OM 
Data, International Directory of AI 
companies, Applied Artificial Intel
ligence Report and Society of 
Computer Simulation. Contact: 
Tower Conference Management 
Co .. 331 W. Wesley St., Wheaton. 
IL 60187. (312/668-8100) 

SEPTEMBER 30 - OCTOBER 2: Ja
pan Display '86 - 6th Interna
tional Display Research 
Conference. Keidanren Kaikan 
Hotel. Otemachi . Chiyoda-ku. 
Tokyo, Japan. Contact : Prof. 
Shunsuke Kobayashi. Dept. of 
Electronic Engineering, Faculty of 
Technology. TOkYO University of 
Agriculture & Technology. 24-16 
Nakamachi 2 chome. Koganei City, 
Tokyo 184, Japan. (0423-81 -
4221) 



Panasonic 
Delivers ... 

The DC Advantage. 
Panasonic® DC 
Plasma Displays 
For small-footprint designs where 
uniform image and construction qual
ity are important, consider the ad
vantages of Panasonic DC plasma 
panel technology. 

The fixed matrix DC design pro
duces crisp, clear images with uni
form brightness and edge-to-edge 
consistency. Our panels deliver high 
resolution on a super-thin profile, flat 
screen. And the ergonomic design 
eases strain on the eyes. 

Design flexibility 
Your design options expand imme
diately with Panasonic DC plasma 

Circle RICider Servlct #4 

panels. Simple DC construction of
fers reliable performance, so you 
can confidently specify our panels 
for the most sensitive medical or en
gineering systems. 

In fact, you can design them into 
virtually any system where compact, 
light-weight and durable construc
tion is vital. 

Many DC formats 
Right now you can choose from a 
growing family of full- and half-page 
configurations. 

Our popular 400 x 600 models of
fer viewing aspect ratios of 5:8 and 
3:4. Both are available with either 
two-level or four-level gray scale ca
pability. Our half-page 200 x 640 has 

two-level gray scale with a 3:8 view
ing aspect ratio. And the new 12" 
diagonal 350 x 720 features a 3:4 
ratio and two- or four-level gray scale. 

DC plasma technology is avail
able now and Panasonic is ready to 
deliver OEM quantities. For more in
formation, contact: Panasonic In
dustrial Company, Custom Com
ponents Division, Two Panasonic 
Way, Secaucus, NJ 07094. 
(201) 392-4710. 

Panasonic 
Industrial Company 



Another product of experience ... 

Miniscan-
a feather in our hat, 

a CRT small enough 

As you can see, we're very proud 
of our revolutionary new 
MINISCAN display system. 

And no wonder! For the first 
time, we've separated the CRT from 

its associated 
electronics 

and power unit. 
And, because 
the CRT is as 
small and 
lightweight as 

ours is, you can 
install it in places 

you never thought possible 
~ before. Like on a helmet. 

Just think of the benefits 
that could bring to applications like 
thermal-imaging sights and 
weapons-aiming systems. 

And our CRT is no ordinary 

6 Information Display 

for yours. 

tube. Its high resolution means you 
can get 800 TV lines on a l-inch 
diameter screen. It has electrostatic 
focusing and deflection, so is not 
only smaller, lighter and more 
rugged, but consumes less power, 
than electromagnetic types. 

MINISCAN is the product of a 
collaborative venture between two 
leaders in their respective fields: 
MOV in high-performance CRTs, 

MINISCAN 
DI SPLAY SYSTEMS 

brandenburg 

and Brandenburg in specialized CIIT 
power supply and drive systems. 

Its use is not confined to helmets, 
of course. You can use.it in any 
application where display size and 
weight are critically limiting factors, 
and install the drive electronics/ 
power unit remotely. 

That would put a feather in your 
hat, too! 

For further details contact; 
The M-0 Valve Company Ltd., 

Hammersmith, London W6 7PE, 
England. Tel: 01-603 3431. 
Telex: 23435. Fax: 01-602 3365. 

EEV Incorporated, 
7 Westchester Plaza, Elmsford, 
NY 10523. 
Telephone: (914) 592-6050. 
Telex: 6818096. Fax: (914) 682-8922. 
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"Compromise is but the sacrifice of one right 
or good in the hope of retaining another
too often ending in the loss of both ... " 

-Tryon Edwards 

0 ur national passion for individuality is engrained in our cul
ture through generations of pioneers and nourished by the 
sweet smell of success of count less entrepreneurial spirits. 

It may now be coming back to haunt us as we face the growing threat 
of losing the technological lead that we'ye enjoyed for the past four 
decades. 

Unlike their Japanese competitors in the electronics industry. US 
manufacturers. as a whole, continue to remain fiercely independent 
ventures. Their ~apanese counterparts. on the other hand, not only 
joint-venture R&D efforts with their government. but also work closely 
together w ithin the industry (from materials suppliers through distri
bution channels) . 

Only recently have US industry and government leaders begun to rec
ognize the need for implementing cooperative programs in an effort to 
catch up with the Japanese. Suchjoint ventures, however. may be some 
time coming to fruition. 

Meanwhile there is an urgent need w ithin the US electronics industry 
to shore up its defenses through concerted efforts to: 

• Improve basic cooperation among its ranks. 
• Expand essential interchange with its suppliers. 
• Tap the federal government's technology transfer opportunities. 

and 
• Work hand-in-hand with universities and colleges helping to bring 

state-of-the-art products from laboratory bench t o manufacturing 
floor. 

Military contracts are no longer sufficient to prime new electronic 
technologies w ithin the time-frame required to remain competitive in a 
rapidly evolving world market. 

* * * 
Under the Stevenson-Wydler Technology Innovation Act of 1980, 

Congress created the Center for Utilization of Federal Technology 
(CUFT) to serve as a clearinghouse for information on federal inven
t ions and technological developments of importance to US industry. 
And this Spring, Congress amended the act t o permit federal agencies' 
laboratories to engage in cooperative research ventures with industry, 
university. state and local governments. as well as other interested 
parties. 

To help companies take advantage of federal technology opportuni
ties. CUFT has prepared a government-w ide reference tool that an en
gineer. scientist. or decision-maker can use to locate those federal 
laboratories and engineering facilities engaged in research and develop
ment of new technologies. The Directory of Federal Laboratory and 
Technology Resources ( 1986-1987): A Guide to Services. Facilities, 
and Expertise is available from the National Technical Information Ser
vice. US Dept. of Commerce. 5285 Port Royal Road. Springfield, VA 
2216 1. Order No. PB86-1Q0013. Price: $29. 

Joseph A. MacDonald 
Editorial Director 
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Technology Update ___ _ 

Computer program evaluates 
IC test structure data 

An updated computer program. called 
STAT2 Version 1.7, allows users to analyze. 
map. and correlate different data sets from 
automatic test equipment. thus simplifying 
the evaluation of IC test structure data used 
in checking the integrity of the various 
semiconductor manufacuring steps. 

STAT2 was developed by the National 
Bureau of Standards (NBS) for use in its 
semiconductor research. NBS is now making 
the program available for industrial applica
tions. The program is written in FORTRAN 
for the VMS (VAX) operating system. but 
may be adapted for other equipment. Pro
gram files can be transferred to a user
supplied tape. Contact: Richard Mattis 
(301 /921-3801) 
NATIONAL BUREAU OF STANDARDS. 
B360 Technology Building. Gaithersburg. 
MD 20899 

Laser microscope offers 
higher magnification, resolution 

Using rt laser rather than electron-scan. 
British researchers have developed an opti
cal microscope that they claim has consid
erably higher magnification and sharper 
resolution than conventional optical micro
scopes. And. using a light rather than elec
trons as the probe ensures that specimens 
are not damaged. 

The microscope - LASERSCAN - uses 
a finely focused (diffraction-limited) laser 
beam as the specimen probe. Point-by-point 
illumination eliminates any stray reflec
tions. so that high-contrast images are 
produced. The scanning system is a rastered 
t able on which the sample is mounted with 
illumination uniform over the entire field of 
view. 

Magnification can be varied continuously 
over an X30 to X 10,000 range without 
changing the objective lens. Viewing is on a 
display screen set at a height and angle that 
enable the operator to work without strain 
over long periods. The microscope uses con
focal (optical sectioning) imaging for improv
ing the resolution: therefore, layered or 
structural samples can be imaged in optical 
section. 

For t opographic inspection. the differen
tial phase contrast gives better images with 
more control of significant contrasts than 
comparable techniques in conventional 
microscopy, and objects of weak or varying 
contrast can be imaged clearly. It also allows 
electrically active devices to be probed by 
the Optical Beam Induced Current (OBIC) 
technique. Because the system does not 
require a vacuum for operation. as does an 
electron-scan microscope, .operating and 

maintenance costs are considerably less. 
according to the device's developers. 
IBT DUBILIER LTD. 7 Suffolk Way. Abing
don, Oxon OX14 SJX England. 

'ti'ansparent plastic film 
provides wrap-around conductor 

Researchers at Honeywell's Physical Sci
ences Center have developed a lightweight, 
flexible plastic film that conducts electricity 
and offers numerous advantages over exist
ing inorganic conductor technology. The film 
is versatile enough t o defog a car window or 
help control a building's temperature by 
reft"ecting heat and cold. 

Made from the polymer polydiiodocar
bazole (PDICZ) and doped with bromine, 
the film is fabricated into thicknesses from 
1p to 3p -approximately less than one
third the thickness of a human hair. The 
conductivity of the film can be changed by 
varying the thickness and level of doping -
from insulating levels (no conductivity) up 
to 0.1 to 1.0 ohm-1cm-1. Light transmission 
can be varied from 60% to 90%. 

According to Honeywell, tile transparent 
conductor is easy to make and should cost 
much less to produce commercially than 
currently used inorganic oxide films made 
from combinations oftin, indium. cadmium, 
and zinc. Additionally, organics. which con
duct positive and negative charges. can be 
used in "active" applications such as semi
conductor devices as well as in tradtional 
"passive" applications where the film con
ducts electricity as wires do. 

Honeywell developed the t hin film con
ductor under an Office of Naval Research 
contract in conjunction with the University 
of Minnesota. 
Honeywell Inc., Honeywell Plaza, Minne
apolis, MN 55408 (612/870-2207) 

Piezoelectric measurement 
techniques under study 

Westinghouse Electric Corp. has established 
a Research Associate Program at the Nation
al Bureau of Standards to study the bureau's 
experience in pooling techniques and mea
surement methods f or piezoelectric 
materials. 

The NBS Research Associate Program 
provides an opportunity for engineers and 
scientists from industry, technical societies. 
and other organizations to conduct coopera
tive research at NBS on projects of mutual 
interest. with salaries paid by the sponsor. 

Dr. K.F. Schoch. Jr .. from Westinghouse's 
Research and Development Center. Pitts
burgh, PA, is conducting a series of compar
ative measurements at th-e bu reau to 
develop an industrial instr ument for 



MINOLTA 
INDUSTRIAL METERS 

REMARKABLE VERSATILITY COMBINED WITH SUPERB ACCURACY
MINOLTA METERS CONFORM TO CIE SPECTRAL RESPONSE STANDARDS. 

MINOLTA TV COLOR ANALYZER ll 
• Enables objective white-balance measurement and adjustment of color 

monitors. 
• Clear, accurate digital and analog displays simplify adjustment of 

monitors on production lines. 

• The analyzer has four memory channels for white standard plus four 
CRT memory channels. This enables measurement and adjustment of 
different models of CRT's. 

LUMINANCE METERS 
• The Luminance Meter ft-1°, nt-1°, or nt-113° is 

the perfect choice for readings of light source 
or surface brightness. The single-lens-reflex 
viewing system provides a bright, magnified 
circular view with a clearly marked lo or 1,3o 
center spot to measure the light with no 
influence from surrounding areas. 

• The meter instantly displays foot-lamberts (or 
cd/m2) on the viewfinder's LED digital display. 

• The ability to read flickering sources makes 
the Luminance Meter ideal for measuring TV 
and movie screens, cathode-ray tubes, etc. 

For more information, write Minolta 
Corporation, Industrial Meter Division, 
101 Williams Drive, Ramsey, N.J. 07446. 
Or, call (201) 825-4000. 
© 1985 Minolta Corporation. 

ILLUMINANCE METERS 
• Accurate light measuring capabilities in a 

versatile, hand-held meter. 
• A custom-designed liquid crystal display 

indicates illuminance in either foot-candles 
or lux. 

• Measuring range of .001 fed to 9,990 fed 
enables measurements in virtually any 
situation. 

• Stores a single reading for simplified 
comparison with other sources or monitoring 
of single source illumination. 

ONLY FROM THE MIND OF MINOLTA 
Circle Reader Service # 8 

CHROMA METER CL-100 
• Ability to measure light source color and color 

difference between sources. 
• Chromaticity and color difference are 

measured instantly and displayed as Yxy 
(CIE 1931), Yu'v' (CIE 1976), or 6. (Yxy), 
6. (Yu'v' ), or 6. u'v'. 

• The user can calibrate the meter to their own 
standard. Once input into memory, the user 
calibration value remains until changed. 
Several meters can be unified to eliminate 
any variations in their spectral response. 

• Built-in terminals for remote operation or 
attachment to Minolta Data Processor DP-100. 

MINOITA 
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Technology Update __________ _ 

measuring and characterizing the piezoelec
tric responses of thermally stable ceramic 
powders in flexible polymer f ilms for use as 
transducers in hydrophones. Contact: Roger 
Rensberger (301/921-318 1) 
NATIONAL BUREAU OF STANDARDS. 
Washington, DC. 

Standards permit moving 
information between systems 

A recently approved Dept. of Commerce 
standard for the federal government prom
ises to make it easier to interchange video
text and teletext information. The standard 
describes how to encode alphanumer ic t ext 
and pictor ial information for moving infor
mation between different processing and 
communications systems. 

The National Bureau of Standards helped 
develop t he voluntary industry standard 
used in both the US and Canada (American 
National St andard X3.110-1985/Canadian 
Standard T500-1983). and has also devel
oped t est methods that the industry can 
use to ensure the standard is being imple
mented correctly. 

To order a copy of the standard. refer to 

Federal Information Processing Standard 
(FIPS) 121: Videotext/Telet'ext Presenta
t ion Level Protocol Syntax (North America 
PLPS). Contact:Jan Kosko (301 /921-3181 ). 
NATIONAL TECHNICAL INFORMATION 
SERVICE, Springfield, VA 22161. 

Master Index speeds 
database referencing 
A single, comprehensive Mast er Index now 
contains information on over 250,000 
products. including military, federal and 
industry specifications. standards. codes 
and testing methods. Available on-line and 
in hard-copy format. Master Index listings 
not only provide document film/fiche loca
tions but also often suggest alternative 
products to research and give supportive 
documentation from other sources. All per
t inent databases - Industry Standards. 
Vendor Selector. Defense Specifications. and 
Construction Regulations - are cross
referenced under both product name and 
document number. 
INFORMATION MARKETING INTERNA
TIONAL, Oak Park. Ml (800/ 821-8612) 

Circle Reader Service 1132 

Novel thermometer uses 
optical fiber technology 

An optical fiber thermometer, capable of 
measuring temperatures reliably to 2000C 
(about 3600F) uses a sapphire optical fiber 
rod whose tip is thinly coated with f ilms of 
irridium or platinum and aluminum oxide to 
create a "black-body cavity." When placed 
in a high-temperature stream. the cavity 
emits intense light composed of many 
wavelengths. which the fiber transmits to a 
remote detector for temperature measure
ment. Researchers at the National Bureau 
of Standards, where the thermometer was 
developed. hope the device will help t hem 
produce a more accurate temperature scale 
at 630C to 1064C. . 

Invented four years ago by Ray R. Oils. a 
form er NBS engineer. the thermometer 
(recently assigned patent No. 4,576.486) 
is now the chief offering of Oil's company, 
Accufiber Inc.. Vancouver, WA. Contact : 
John Henkel (301 /921-3181 ). 
NATIONAL BUREAU OF STANDARDS, 
Gaithersburg, MD 20899 

''TOTAL CONCEPT'' 
CRT MEASUREMENT SYSTEM 

1111111111111111 

· ·. · · · I l ~,J . . . , I . 
- ----' -

Automatic, d irect convergence measurements on CRTs are now possib le with the SUPERSPOT 100. Line 
width, MTF and many more CRT measurements are made accura tely and in real time with data logging, 
profile p lotting, as well as real time adjustment o f convergence and focus. 

Designed specifically for the CRT industry- in both the laboratory and production environment- the 
SUPERSPOT 100 provides you, for the first time, with the tools needed to make c reative measurements on 
color or monochrome CRTs. 

To complete the package, MICROVISION has a lso introduced the SPOTSEEKER line o f motor driven posi
tio ning systems. These allow the optic p robe for the SUPERSPOT 100 to be positioned to any coordinate on 
a CRT via a joystick contro l, o r under fully automatic computer contro l. Measurements such as p incushion, 
convergence, MTF or focus can now be made in a fully automatic mode at any position on the CRT. Call 
or write now for more information. 

MICROVISION • 4855 Atherton Avenue • # 201, San Jose, CA 95130, • (408) 374-3158 
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_____________ Industry News 

VDT bibliography is 
international in scope 

Visual Display Terminals: A Bibliography 
(Bildschirmarbeitsplaetze: Eine Bibliographie) 
by Siegfried Grune 
Saur, Munich. New York- 1985 
456 pages, $30.00 

A comprehensive bibliography on visual 
display terminals presents over 3.000 
references (from 25 countries), including 
articles. monographs, and bibliographies 
list ed alphabetically under the following 
subject headings: 

• Basic ergonomic aspects with special 
reference t o human-machine inter
action 

• Studies of the relationship between 
humans and computers 

• Comprehensive descriptions of work 
with VDTs 

• Technical aspects and design of the 
various parts of the hardware 

• Microfiche and microfilm readers 
• Ergonomic design of furniture and 

environment s 

Call or write: SPTC, Inc. 
14746 Raymer Street 

Van Nuys, California 91405 
(818) 989-4610 (213) 873-5107 

Circle Reader Service # 9 

• Medical and physiological aspects of 
work with VDTs 

• Social aspects of work with VDTs, 
organization and content of VDT 
workstations 

• Legal aspects of work with VDTs 
• Norms, rul es. and regu lations for VDT 

workstations. 
An 80-page author and title index. plus 

an eight-page code register on the report 
literature, is included. 
F.G. SAUR. 175 Fifth Ave .. New York. NY 
10010 (212/982-1302) 

Fiber-optics, lasers 
topics of multi-conferences 

Five multi-conference programs on fiber
optics. optoelectronics, and laser applica
tions in science and engineering are sched
uled for Sept ember 14-26. 1986, at the 
Hyatt Regency, in Cambridge, MA. 

Sponsored by SPIE (The International 
Society for Optical Engineering), Fiber /LASE 
'86 is a two-week program that includes. in 
addition to the technical conference ses
sions, tutorial educational program. engi-

neer ing update courses. and technical 
instrument exhibit. 1\venty-five conferences 
are scheduled in the five programs: 

• Sept. 14-20 
Fibers and Lasers in Medicine (3) 
Photonics and Optoelectronics (5) 
Optoelectronics for Computers (3) 
Lasers (3) 

• Sept. 21-26 
Fiber Optics ( 11) 

SID member Elliott Schlam (US Army 
Electronics Research and Development 
Command) is chairman of the Computer 
Display Technology Conference. 
SPIE, PO Box 10, Bellingham. WA 98227-
0010 (206/676-3290) 

Network offers international 
scientific/engineering database 

IN SPEC, the bibliographic database on phys
ics. electronics and electrical engineering, 
computers and controls, and information 
technology is now available on STN 
International-The Scientific & Technical In
formation Network. 

(Continued on page 21 ... ) 

With special purpose technology 
standards are always built ln. 

Ask our customers ... they know. 
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Hi-res color CRT 
meets stringent 

avionic requirements 

D isplay engineers at AEG 
Corp., Ulm, Germany, using 
new fabricating methods 

and new materials. have successfully 
developed a 5" x 5" high-resolution. 
full-color CRT display that meets the 
stringent in-flight requirements for 
resolution, luminance, and contrast. 
(The new avionic display tube, M 18-
E851, was introduced at SID "86 in San 
Diego, CA last May.) 

Resolution 

The resolution requirements fortoday"s 
high performance cockpits necessitated 
using an extremely small mask hole
the current physical limit being 100 
11m. spaced 2 mm apart - with phos
phor dots on the screen measuring 85 
11m. The resultant viewing surface con
tains 1.4 million color dots. 

Conventional matrix technology for 
producing such a fine screen. based on 
graphite suspension. could not be used 
because it would have produced ragged 
edges with graphite particles clogging 
the holes - and thus would have im
paired the quality of the screen. 

To overcome this problem. AEG engi
neers used a thin-film process to apply 
the black layer by vacuum evaporation. 
and then photoetched the hole pattern. 
Phosphor was applied by a photochemi
cal method. 

Luminance 

To achieve the required luminance. they 
used phosphors of rare-earth com
pounds that have a linear response. 
emitting approximately line spectra at 
high current densities: 
12 Information Display 

• Red - yttrium compounds acti
vated with europium. 

• Green - gadolinium compounds 
activated with terbium, and 

• Blue- silver-doped zinc sulphide. 
(The emission spectrum of a viewing 
screen made up of these materials is 
shown in Fig. 1 -upstream of the con-
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Phosphor Spectral 
distribution 

Filter Tube 

trast filter. on top; downstream. on 
the bottom; with the t ransmission 
profile shown as a dotted line.) 

Contrast 

Required contrast was obtained by con
necting a special upstream multi-band 
filter that has a transmission character
istic adapted to the emission spectra of 
the phosphors. Transmission level of the 
filters currently used are approximately 
16% for red. 24% for green. 17% for 
blue. and only about 10% for the inci
dent white light from the sky. Because 
the latter passes the filter twice and is 
not reflected fully on the partly black 
screen, white light is effectively sup
pressed to less than 0.5%. 

The filter is bloomed with several 
evaporated coatings to reduce surface 
reflection. It is also given an addition
al transparent. conductive coating to 
screen off electromagnetic interference. 
Reflection-free coupling to the screen 
face is assured by bonding with special 
synthetic resins having matched refrac
tive indexes. 

Contrast can be increased even fur
ther by fitting the screen with louvre 
filters. The louvre effect results from 
the relative positions of display and 
pilot that establish the viewing direc
t ion. whereas the ambient light to be 
suppressed does not have this preferred 
direction. 

Shadowmask 

The traditional shadowmask used in the 
display is a self-supporting. "domed'" 
type mounted on a frame for increased 
rigidity. For avionic use, special dimen
sioning and reinforced mounting assure 
t hat the mask can withstand the high 

(Continued on p 14 . . .) 



• Magnetic Shielding of all types 

• Shielding grade alloys 

• Total in-house design; testing and manufacturing capabilities 

• Send for our latest product literature 

Communications Navigation • Research and Development • Aerial SUJveillance • Information Display 
Instrumentation • Airborne Radar • Oscilloscopes • Aerospace • Computers • Photomultiplier Tubes 

_ 4fr~FI~11/i"p £RADIATION 
Ufi~IM::/f/1/V ~ LABORATORIES, INC. 

92 North Lively Boulevard • Elk Grove Village, Illinois 60007 • Area Code (312) 437-5200 • TELEX 510-601-1013 
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COLOR AVIONICS-------------------------------
CRT DISPLAY 

( . .. continued from p. 12) 

shock and vibration stresses of the 
aircraft. 

Because the shadowmask absorbs 
some 8096 of the beam current and 
converts this energy into heat. conven
tional steel masks expand. creating a 
"doming" effect. which can introduce 
color errors. To overcome this problem. 
an iron-nickel alloy with a very low co
efficient of thermal expansion (invar) 
was used. instead. for both the shadow
mask and its mounting frame. This re
quired adapting etching. drawing. and 
annealing methods to meet the require
ments of the invar material. 

As an alternative solution. the de
signers examined the use of a flat. 
stretched shadow mask. which has in
herent advantages for the high mask 
load needed in cockpit applications. If 
enough tension is incorporated in the 
mask. doming effects can be disre
garded. But. the harsh environmental 
requirements (temperature and vibra
tion). as well as strain relief with time. 
proved to be major problems- so the 
special invar mask was developed for 
this display. 

.. 

Changing only the mask material. 
however, was not sufficient to keep in
side the purity margin for high beam 
currents. Additional measures in design 
and process were taken to reduce the 
mask tempetature and to optimize the 
direction of the remaining mask move
ment. The improved invar mask per
mits a screen loading up to 50 f..IA/in2 

without loss of purity. 

Gun and yoke 

An in-line. electron gun configuration 
and yoke form a self-converging system 
for the new display. The electron-optical 
design achieves a l ine width of only 0.5 
mm on the screen (at a beam current of 
1 rnA). 

The system's deflection coil is de
signed to permit not only conventional 
raster scan. but also vector notation 
and hybrid representation -a mixture 
of the two. This requires identical de
signs for horizontal and vertical wind
ings with very low inductances ( approx
imately 120 f..IH). 

The wires are guided in grooves on 

the ferrite core to ensure precision and 
stability of the winding. This yields a 
residual convergence error at the cor
ners of the display area of less than 0.3 
mm. Vector notation techniques also 
impose particularly demanding require
ments on the ferrite materials. espe
cially residual magnetism and recovery 
time. A DC-excited, eight-pole electro
magnet mounted on the tube neck cor
rects the static beam position. 

Picture tube and neck components 
are potted in a metal housing with 
special-purpose synthetic resins to 
provide compact, sturdy assembly. 
Mounting points in the housing act as 
electrical and magnetic screens at the 
same time. The potting compound 
permanently secures the relative posi
tions of all components and also ab
sorbs the greater part of shocks and 
vibrations. 

(Developed from High-Resolution Color Dis
plays for the Cockpit, by Helmut Seifert. AEG 
Aktiengesellschaft. Professional Thbes Div .. Ulm. 
Germany.) 
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If you're attending El '86 in 
Boston or SPSE in Arlington, 
stop in at the INFORMATION 
DISPLAY booth. We'd like to 
hear your viewpoints on the 
industry, the technology, the 
market, and the magazine. · f.Lf:Lf.Lf 

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 C USTOM MODULES 

e 2 TO 4 WEEKS DELIVERY 

POLYTRONIX, INC. 
P. 0. BOX 833024, RICHARDSON, TX 75083 

(214) 238·7045 

14 Information Display •• Circle Reader Service # 11 

Look for us at Booth 221 in 
Arlington in October; Booth 
1734 in Boston in November. 

INFORMATION DISPLAY Staff . 
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ELECTRONIC 
I AGING 

Seminars: Oct.14-17, 1986 
Exhibits: Oct. 14-15, 1986 
Hyatt Regency Crystal City 
Arlington, Virginia 

The Event 
SPSE's Conference and Exhibition on 
Electronic Imaging offers a most im
pressive line-up of industry experts 
presenting a wide variety of seminars 
designed to keep you in touch with 
the constantly evolving technology 
and applications of electronic imag
ing. And SPSE's exhibition showcases 
the most state-of-the-art electronic 
imaging systems and components 
the industry has to offer. 
Located just minutes from the 
Pentagon and National Airport, the 
Hyatt Regency Crystal City offers 
easy access from anywhere. Upon 
arrival, you'll find lodging, exhibit 
and seminar areas all under one, 
convenient roof. 

The Exhibition 
This is your best opportunity to meet 
key industry suppliers and see, test 
and compare hundreds of diffenmt 
products ... all in one 25,000 square 
foot exhibit hall. SPSE's Conference 
and Exhibition on Electronic Imaging 
exhibitors include: 

• And us Corporation 
• Auto Desk, Inc. 
• DAGE-MTI, Inc. 
• Data Cube, Inc. 
• Data Span, Inc. 
• E G & G Gamma Scientific 
• E G & G Reticon 
• Eikonix 
• EPIX 
• Folsom Research 
• GAF 
• Gordon Instruments 
• Gould, Inc. 
• Holotex Ltd. 
• Image Graphics, Inc. 
• Information Display Magazine 

• International Imaging Systems 
• Kontron Electronics 
• Lake Shore Cryotronics 
• Laser Focus 
• Laser Technics Ltd. 
• MII/Teltron 
• Minolta 
• Motion Analysis 
• N.C.R. Microelectronics 
• PC.I. 
• Photometries 
• Picture Conversion 
• Princeton Scientific Instruments 
• Pulnix America 
• Quantex Corporation 
• Recognition Concepts 
• Recognition Technology 
• Society for Optical & Quantum 

Electronics 
• Texas Instruments 
• Vicom Systems 
• Visual Horizons 

The Conference 
SPSE's Conference and Exhibition or 
Electronic Imaging will present a cor 
ference governed by the industry's 
most prominent and influential lead
ers including Hammam Elabd and 
Gary W. Hughes of RCA; Ken]. Andc 
ofDARPA/STO; Leonard Ravich, 
former publisher and editor of 
Electronic Imaging Magazine; Joe 
Carbone and Thomas L. Vogelsong 
of General Ele ctric; Richard Kee 
of Polaroid; John L. Lowrance of 
Princeton University; Jaroslav 
Hynecek of Texas Instruments; 
Yosuke Nakajima of Fuji Photo Film; 
Werner Haas and Andras I. Lakatos 

of Xerox Corporation; Peter Ngo of 
Bell Communications Research; 
Warren Severin of Eastman Kodak 
Company; Ken Hoagland of Fairchild; 
and Bill Bradley of Itek Optical 
Systems. 

Sponsored by A. 
SPSE {8) 

I n collaboration with D 
Society Of Photogrammetr~ 
SPIE - Society for Optical 
Engineering 

Endorsed by 
Laser Focus- The Magazine of 
Electro-Optics Thchnology and 
Computer Graphics World 

lASER FOCUS . ......,...,............, COMPUTER 
GMP'HfCS 
IIIOIILD 

Professional show management 
CMC (Conference Management 
Corporation). 

·~ 

For more information call 
Russ at (203) 852-0500 or 
mail in the coupon. 

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

YeS' please send me more information as 
soon as possible. 
0 I am interested in attending. 
0 I am interested in exhibiting. 
Name __________________________________ __ 

Title ____________________________________ _ 

Company ______________________________ ___ 

Address ________________________________ __ 

City _____________ State _______ Zip ____ __ 

Phone __________________________________ __ 

Mail to: CMC, 200 Connectic ut Avenue Box 4990, 
Norwalk, CT 06856-4990. 

October 14-15, 1986 
Hyatt Regency 
Crystal City 
Arlington, Virginia 

Exhibit Hall Roms: 
Tuesday, October 14 

Noon - 6p.m. 
Wednesday, October 15 

10 a .m. - 6 p.m. 

EIID9 

~------------------·······················-···············-·-··········· 
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NEXTGENERATION~----------------------~--------------------------~~------
FLIGHT CONTROL CRTs 

New generation color 
displays planned for. 
flight control · system 

P rojected increases in aircraft 
traffic in the US through the 
year 2000 and beyond have 

triggered a major overhaul and upgrad
ing of the Federal Aviation Administra
tion's (FAA) Air Traffic Control system. 

Currently under development. the 
new Advanced Automation System 
(AAS). as it is called, includes a totally 
new system based on a full set of func
tional requirements. It includes new 
software. new hardware. and most 
importantly, a new traffic controller 
workstation. or "sector suite." 

The sect or suite is the heart of the 
. MS and includes a new generation. 

high-resolution. color CRT with a 20 x 
20-in. square screen. 

At present, air traffic controllers 
work with a Plan View Display (PVD), 

. a 19-in. diameter CRT monochrome . 
stroke writer that displays several 
kinds of information. 

• Actual ground track of each air
craft, 

• Local navaid locations. 
• Weather and other environmental 

data. and 
• All airways passing through the 

controller's sector. displayed as 
li nes. 

Flight data is still handled manually. 
although initially a computer outputs a 
paper flight progress strip based on the 
approved flight plan. Thereafter. actual 
flight progress is manually recorded on 
the strip by the controller: Throughout 
an aircraft's flight. the controller main
tains radio contact with the pilot as 
well as with other controllers who will 
later assume control respon~ibility for 
18 Information Display 

the aircraft as it moves to the next sec
tor. Additionally, the controller provides 
regular inputs to the air traffic control 
computer through the use of a keyboard 
or track ball, or both. 

The existing system is labor-inten
sive and taxes the air traffic controller 

alphanumeric character groupings, with 
a full display of flight data specified as 
7,500, 0.1-in. characters with a refresh 
rate of 60 Hz. 

The 20-in. square display is specified 
to accommodate the configuration of 
air space to be managed without waste 

The future air traffic system requires 
an extremely high-resolution, high availability 

color CRT that can display the flight data 
for. all flights within a given sector of airspace. 

beyond reasonable demand. Among 
other things, the controller is obliged to 
use his or her ownjudgment in consider
ing various sources of data and in using 
information received through automa
tion services in preference to informa
tion received through non-automation 
channels. 

The new system will allow the con
troller to achieve greater productivity, 
controlling more flights per unit time; 
and will provide _new functions to in
crease the controller's ability to deal 
with complex air, traffic conditions. 
Additionally, the MS will be able to pro
vide new sources of data to the flight 
controller from future generations of 
sensor systems; and accommodate new 
technology when it becomes available. 

Hi-res color display 

The future air traffic system requires an 
extremely high-resolution, high-avail
ability color CRT that is capable of dis
playing the flight data for all of the 
flights within thejurisdiction of a given 
sector of airspace. This data consists of 

of available display screen. To reduce 
distortion. the .display surface has a flat
ness specification of not less than 135 
in. radius. And, extremely high bright
ness levels are specified for displayed 
colors. because the air traffic control 
centers maintain a rat her higher ambi
ent -illumination level than the usual 
real-time control rooms. 

Separation of aircraft in the airways 
largely depends.upon the information 
presented to the air traffic controller on 
the display. Thus, the new display must 
have high precision and a high degree of 
uniformity over the entire screen. These 
parameters include a line width of 25 
mils; a linearity of 2% over a 1-in. li ne 
segment, which may be any place on the 
display surface; beam splitting accuracy 
within 20 mils in a basic 20-in. circle. 
and 40 mils in the corners of the display. 

Sector suite 

Among major requirements for the sec
torsuite, probably the most important 
is its extremely high availability -
0.9999996 - which translates to 11 

l 



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. W,e 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 

128 X 256 40,60 
128 X 512 60 
256 X 256 60 
256 x512 64 
51 2 X 51 2 60, 64, 73, 83 
512 x 1024 60 

1 024 X 1 024 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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NEXT GENERATION------------------------------------------------------------
FLIGHT CONTROL CRTs 

Air Traffic Control System 
Providing for safe and efficient move
ment of aircraft - maintaining ade
quate separation distance between air
craft at all times - is the principal and 
most challenging function of the FAA's 
Air Traffic Control System. 

The system basically is simple. 
The problem lies in its implementa

tion - which is somewhat more 
complex. 

The sequence begins with a pilot 
requesting a detailed flight plan from the 
air traffic controller. Permission to fly 
this path. called clearance. is issued by 
t he controller. 

As the aircraft travels along the ap
proved flight path. it is continuously 
tracked through a network of ground
based radars that pick up the aircraft's 
position from data transmitted by on
board transponders. 

A ground-to-air communications net
work provides the means of delivering 
clearances to the pilot and receiving posi
tion reports from the pilot along the 
flight path. 

seconds or less downtime per year. The 
reason for this extremely high number 
is that there are on the order of 250 
display consoles within a given MS in
stallation. and they must all be fully 
operable for the system to be consid
ered in a full service condition. And all 
display performance specifications for 
the CRT tube (having an approximate 
expected lifetime of 10,000 hours) 
apply at the end point of the t ube 
lifetime. 

Finally. because the air traffic control
ler must spend many hours a day using 
the display, the workstation must have 
an ergonomically designed physical 
man-machine interface t hat eliminates 
operator fatique or inconvenience in 
working the controls. 

System availability 

High availabil ity is probably the single 
most important parameter specified 
for the overall system - which must 
operate 24 hours a day. 7 days a week. 
t hroughout the entire year. Total 
system availability is specified at 
0.999995. which translates into 3 min
utes or less downtime per year. Afford
able maintenance for the hardware and 
software is a requisite throughout the 
system's full life cycle. 

20 Information Display 

In addition to determining and main
taining safe aircraft distances. the air 
traffic controller's duties also include 
such tasks as: 

• Handling air ambulance and evacu
ation procedures. 

• Expediting special flights for the 
President or for military personnel. 

• Accepting or acting on air crew 
requests, when possible. and 

• Providing traffic advisories. weather 
and other environmental infor
mation. 

The complexity of this air traffic ser
vice stems from the fact that there are 
800.000 to 900.000 licensed pilots in 
the system (military. commercial air
lines. and general aviation). some 15.000 
airports, and 400.000 miles of airways 
to monitor and control. 

For purpose of air traffic control juris
diction. the lower US 48 states are 
divided into 20 major regions each of 
which has an enroute control center. 
The air space in each region is further 
subdivided into sectors- about 650 in 
all - with each sector covering a 2Q-
5Q-mile radius. 

The transition from t oday's system 
to the new MS promises to be one of 
the most difficult and challenging as
pects of t he entire process. since the 
new system must be brought on line 
without introducing any impact on on
going operations. This requires that one 
or more clearly defined fall-back paths 
be available at all times. 

Finally. schedule and cost risks must 
be minimized throughout the' lifetime 
of the development program. 

System architecture 
To meet these objectives. a computer 
architecture was selected t hat is cen
tered around a local communications 
network that permits standardizing the 
interfaces between the computer and 
the rest of the system. Then. as new 
computers evolve to more sophisti
cated hardware designs. it will be a sim
ple matter to replace individual devices 
without redesigning the entire system. 

Equally important is the need for the 
software system design to be indepen
dent of the comput er brand name so 
that as computer replacements occur. 
t he software will still be useable with
out rework. 

As envisioned. the MS will probably 
be the most complex real-time com-

puter system in the world. with very de
manding response time requirements. 
To achieve the necessary response time. 
the system is partitioned functionally 
so that computation may be done in 
parallel, thereby speeding up the overall 
system response. 

To assure that the software will be 
able to evolve continually, the design
ers must anticipate the direction that 
future software changes will take. (In 
the current software system. developed 
before modem software engineering 
methods were available. individual soft
ware modules are too large and poorly 
isolated from each other. ) The new sys
tem will have a top-down traceable de
sign with good modularity and properly 
partitioned databases. 

System simulation 
Simulation is an extremely important 
characterist ic of the new system 
throughout its lifetime. Initially, it will 
be required during the design stage as 
a tool for system sizing and for esti
mating the capabilities of the system. 
Later. if difficulties in the system should 
appear at an installed field site. it must 
be possible to simulate those difficul
ties in a laboratory environment; and 
diagnose and repair them. Prior to 
introducing new capabilities into the 
field systems. simulation in a labora
tory environment will be required to 
identify and solve bottlenecks before 
the new software is released to the 
field. Finally, to develop software with 
minimal errors, independent verifica
tion and validation techniques must be 
used. 

The proposed MS is currently at the 
preliminary design review stage, with 
prototype demonstrations of the sector 
suites scheduled for next Spring. After a 
critical design review period. proposals 
for the system acquisition contract will 
be submitted by the two competing 
contractors (IBM Federal Systems Div .. 
Gaithersburg. MD and Hughes Aircraft 
Co .. Ground Systems Div .. Fullerton. 
CA). By January 1988. a contract will be 
awarded for producing and installing 
models ready to operate in the first field 
site by May 1991. 

(Developed from The Next -Generation Air 'ltaf
fic Control Display. by Valerio R. Hunt. Federal 
Aviation Administration. Washington. DC-SID 
'86, San Diego. May 6-8, 1986.) 
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( . .. continued from page 12 ) 

The database is drawn from about 3.800 
journals and series. as well as reports, books, 
and conference proceedings; and includes 
about 2.5 million citations with abstracts 
from 1969 to present About 18.000 cita
tions a month will be added to keep the data
base up-to-date. 

This international on-line network is of
fered cooperatively through the American 
Chemical Society and the Fachinfor
mationszentrum Energie, Physik, Mathe
matik GmbH (FIZ Karlsruhe), Federal 
Republic of Germany. with assistance from 
the Japan Association for International 
Chemical Information. 
STN-COLUMBUS. Columbus, OH (614/ 
421-2600) 

Federal VDT study 
wins OMB approval 

After four years of planning, the National 
Institute for Occupational Safety and Health 
(NIOSH) in June finally won approval from 
the Office of Management and Budget 
(OMB) to begin a study of the potential 
reproductive hazards among women who 
use video display terminals (VDTs). The 
project is one of the first major attempts t o 
determine scientifically if VDT use is linked 
t o spontaneous abortions and birth defects. 

NIOSH proposes to interview 2000 VDT 
users and an equal number of nonusers. 
which would provide enough data to detect 
a 50% increase in miscarriages among VDT 
users. To minimize recall bias. NIOSH will 
verify unreported miscarriages by examin
ing medical records. Questions about stress 
and fertility (proposed in the original plan) 
will not be included because they have 
been deemed "intrusive" or "irrelevant" to 
whether VDT use is associated with spon
taneous abortion. 

The study will focus on a group of Bell 
South telephone directory assistance oper
ators who use VDTs. and AT&Ts long dis
tance operators who perform similar tasks 
without computers. The two groups are 
also similar in socioeconomic class. 

(Developed from Science. June 211986.) 

Optical signal processing 
defines new computing speeds 

Computing at the speed of light may not be 
too far off in the future. according to a 
recent study - Optical Computers: The 
Next Frontier in Computing. TWenty-three 
experts in optical computing, in a March 
1986 Delphi survey conducted in conjunc
tion Wit h this study, forecast the market for 
optical computers in 1990 will be $163 
million: and by the year 2000. $1.1 billion. 
They further project that in the 1990-2000 
tJmeframe, optical computing will be domi
nant over electronic computing for indus-

t rial machine vision and military image 
processing. They do not anticipate initial 
commercialization of the first optical com
puter before the year 2000. 

The report describes developments such 
as high-density, 3-D information storage 
through optical holography: pattern recog
nition for military industrial applications; 
and the predominance of digitized optical 
computers in telecommunications and 
research/science. 

Syntronic's C14550 type stator core yoke 
supplies optimum resolution and ge
ometry correction, with no additional 
trimming needed-plus low cost. 
Its proprietary "compensating" coil 
distribution works with a calibrated, 
permanent magnet configuration that 
results in optimum resolution from 
corne r-to-co rner, plus excellent ge
ometry control. 
This computer engineered design 
means you simply clamp the C14550 
yoke to the CRT neck. Only minor adjust
ments are needed to 
align and set the 
convenient beam
centering 
magnetrings. ~~ 
And our in- ~..,.... 
house molding 
and machining facilities ensure 
repeatability and performance from 
prototype to production. The C14550 type 

Circle Reader Service # 13 

Work being conducted by over 125 major 
research groups. worldwide, in both t he 
public and the private sector is reviewed and 
lists name, address. and phone number of 
organization along with sources for further 
information. In addition, more than 45 pa
tents on optical computing systems, issued 
since 1975, are abstracted in the report. 
TECHNICAL INSIGHTS INC .. Englewood. 
NJ (201 / 568-4744) 
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deflection yoke is designed around mod
ern flat-face photo-imaging CRT's, such 
as the Clinton CE 5991789 tube. However, 
Syntronic can quickly customize both 
electrical parameters and geometry cor
rection for your specific application. 

Syntronic manufac
tures a complete 

line of photo
imaging deflec
tion yokes, with 

performance 
commensurate 

with your requirements-all at compet
itive prices. Contact us today and find 
out more. Syntronic Instruments, Inc. 

100 Industrial Road 
Addison, IL 60101 
Phone (312) 543-6444 

. ,ynltonic 
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LC shutter glasses 
provide 3-D display 
for simulated flight 

3D display technology offers 
tremendous potential to 
expand the capabilities of 

computer-generated displays, which 
may otherwise contain limited depth 
clues. for crew stations both in conven
tional aircraft and in aerospace applica
tions- including aircraft approach and 
landing, in-flight refueling, remote 
construction in space. and spaceship 
docking. 

Although a number of st ereoscopic 
display technologies exist. liquid crys
tal shuttered glasses currently consti
tute the most fully developed and best 
suited technology for application in a 
simulated flight environment. (See box) 
Recent advances in liquid crystal dis
play technology have resulted in an 
unusually bright, f licker-free image -
attribut able to a 120 Hz frame rate. 
And. the resolution of such displays is 
240 x 512 pixels. 

In studies being conducted under a 
NASA-funded program. researchers at 
the NASA Langley Research Center 
(Hampton. VA) are evaluating just such 
a system to generate a cockpit display 
containing 3-D pictorial symbology. 
Left- and right-eye images are viewed 
using glasses outfitted with liquid crys
tal shutters. 

Display features 

Although it is not perfect. the shutter 
glasses technology was selected as the 
best available. Most of the other 
methods had some drawback that 
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Real Form Bright· 
Technology time factor ness 
Holography X n/o good 
Volumetric good X good 
Shuttered glosses 

mechanical good good good 
PLZT good good X 
liquid crystal good good good 

Beam splitter good X good 
Polarizing panel good good good 

3-D Display Technology 
Holography - Holograms are photo
graphic recordings of the interference 
patterns generated by laser light source 
and its reflection off the objects in the 
scene. While holography is capable of 
very good image quality, it is unlikely 
that computers will be able to generate 
holographic displays in real time in the 
near future. 

Volumetric 3-D -These are displays 
that produce a true, 3-0 virtual image 
by some means. The most notable 
technique is the varifocal mirror. which 
is a reflecting membrane set to vibrate. 
such that the focal length is a periodic 
function. A calligraphic display genera
tor is used to render a large number of 
discrete points in depth order, carefully 
synchronized with the vibrating mirror: 
The reflected image has depth. due to 
the changing mirror shape. The main 
drawback to the varifocal mirror display 
is that it can only handle discrete points. 
making flat-shaded. or even wire-frame 
pictures difficult. Form factor is a prob
lem that might be surmounted by care
ful placement of the display generator 
behind the crew. 

Avail· 
Reso- Human ability 

Flicker Iutton Shading factors (2/85) 
n/o good good good X 

? good X good good 

good ok good X good 
good ok good prob good 
good ok good prob good 
good good good ok good 
good good good ok X 

Shuttered glasses - Several types 
of 3-0 displays use time multiplexing of 
the left-right eye pairs. The left- and 
right-eye views are alternately shown 
on a display screen. such as a CRT. Shut
tered glasses are used to ensure that 
only the left-eye view reaches the left 
eye: and the right-eye view, the right 
eye. If the views are switched fast 
enough, t hen the flicker is unnoticeable. 
The three common types of shutters 
are: 

• Mechanical shutters - unsuitable 
because the sheer size of the mechan
ism would encumber the user: 

• PLZT (lead-lanthanum-zirconium
titanate) glasses - faster than 
liquid crystal. but cause a 70% loss 
of brightness: and the PLZT glasses 
require high voltages (250V-700V, 
typically). 

• Liquid crystal glasses -suffer only 
a 20% loss of brightness. while 
requiring only ± 20V. 

All these types of shutters cause 
some degradation of ordinary vision. 

Beam-splitting - This approach 
makes use of two CRTs presenting the 
left- and right-eye views. polarizing fil-
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eliminat ed them from consideration. 
(Table 1) 

The main features of the display are 
an own-ship symbol; a wire-frame. 
follow-me-ship rendered in perspective; 
a 3-D track showing the path of the 
follow-me-ship; a ground grid and 
runway area scene; a 3-D horizon with 
heading markings and labels. and 3-D 
pitch grid. liNo parameter:s. the inter
ocular distance and the point of con
vergence, provide control over the 3-D 
effect. 

Researchers placed the point of con
vergence at the desired distance to be 
maintained behind the follow-me-ship. 
All objects in the scene that are closer 
than this distance appear to project 
out of the plane of the CRT screen. All 
objects at a greater distance appear to 
recede in from the plane· of the screen. 

The own-ship symbol is situated in 
the plane of the screen. Thus, by com
paring the apparent depth of the 
follow-me-ship with that of the own
ship symbol, the pilot can judge the 

ters in front of each. and a half~silvered 
mirror to superimpose the two images. 
The user wears glasses with polarizing 
lenses to separate the two eye views. 
The limitation of this technique has 
been the problem of alignment of the 
two CATs to achieve accurate stereo 
pairs. The form factor presents an addi
tional problem for crew station appli
cations. 

Polarizing panel - Similar to the 
beam splitting approach. this method 
uses a liquid crystal shutter in front of 
the CRT that switches between two 
orthogonal polarizations. The user 
wears polarizing lenses. as in the beam 
splitting approach. 

Both the beam-splitting and polariz
ing panel methods are attractive because 
the glasses do not require any wire con
nections. With only one CRT being used. 
the form factor problem inherent in the 
beam splitting method. however. is 
avoided with the polarizing panel. .. and 
since a liquid crystal shutter is used, the 
brightness is comparable to the liquid 
crystal shuttered glasses. 

position of error: This 3-D effect strongly 
reinforces the depth cue provided by 
the relative size of the perspective 
follow-me-ship. Having fixed the point 
of convergence. the interocular distance 
was established empirically to maxim
ize the 3-D effect. while remaining 
within the range of comfort of a small 
number of informal test subjects. 

Using a point of convergence 580ft. 
away. the method resulted in an inter
ocular distance of 10ft. Equivalently, 
to a person whose eyes are 3 in. apart. 
the objects in the scene appear 40 
times closer than their actual values in 
the simulation. Such distortions are 
justifiable in the name of providing 
adequat~ sensation of depth. They are 
also necessary due to the inherent lim
itations of the hardware. The precision 
in rendering the left- and right-eye 
views is limited both by the diplay reso-

COCKPIT 
DISPLAY 

lution and the arithmetic precision of 
the display processor ( 16-bit fixed 
point). 

There is no consensus yet on the use 
of converging eye views in stereo dis
plays. The manufacturer of the stereo 
display screen, for example. recom
mends that only parallel views be gen
erated. citing eye fatigue as t he reason. 
Parallel views haye the effect of put
ting the plane of the screen at infinity. 
It is possible. however. to set the point 
of convergence at any distance by shift
ing the left- and right-eye views after 
the perspective operation. 

Test system 
The present test configuration resides 
in the Crew Station Systems Research 
Laboratory, of the Crew/Vehicle Inter
face Research Branch, of NASA Langley 
Research Center: Relevant hardware 

YOUR MAGNETIC SHIELDING 
PROBLEMS END HERE 
Save tooling costs-Ad-Vance already owns tooling for 
most standard shields. Our problem solving magnetic 
shielding specialists will adapt or custom design exactly 
what you need. 

• Magnetic ahlelda for 324 type1 of PM tubea 

• AD-MU ahetlt atock 
• AD-MU protective caae1 .. eure full fidelity of velueble teped dete 

• Helpful engineering • deelgn aervlce 
• Pelneteklng ln-houae quellty control. 

Now-4 decades of magnetic shielding leadership. 
Your magnetic shielding problems end here 
at Ad-Vance. 
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consists of 2 VAX 11/780 computers. 
an Adage 3000 raster programmable 
display generator. and a Stereographics 
3Display stereoscopic system. A FOR
·TRAN aircraft simulation is used to 
provide parameters to the display pro
grams residing in the display generator. 

Display programs are written in RAP 
(Real-time Animation Package), a pro
prietary software product developed at 
the Research Triangle Institute (RTI), 
Research Triangle Park, NC. The Stereo
graphics display makes use of liquid 
crystal shuttered glasses and specially 
adapted hardware that divides each 
video frame into two fields correspond
ing to the left- and right-eye views, 
each at half the resolution. 

The PDG in this system outputs a 60 
Hz repeat field, 512 x 512 image. The 
stereo dis.play system converts this 
input to a 120 Hz repeat field, 216 x 
512 output. with alternating left- and 
right-eye fields. 

Alternative systems 

The next stage of this program includes: 

• Integration and testing of a helmet
mounted position sensor. 3-D 
perspective views will be gener
ated as a function of the pilot's 
head position. In addition to adding 
greater realism to "out-the-window" 
displays. this sensor will provide 
another 3-D depth cue-motion 
parallax. 

• Investigation of a liquid crystal, 
polarizing panel. stereo display 
technology. 

• Evaluation of the effects of various·· 
· parameters of the' stereo display. 
as well as the relative merits of 
candidate 3-D. flight director sym
bologies. Three flight director con
cept s have been identified, and 
performance measures w ill be 
extracted from data generated 
by test runs in which pilots fly 
the simulator under controlled 
conditions. 

Although the use of stereo displays 
has enormous potential to expand the 
capabilities of computer-generated 
displays for crew stations, however. a 

number of problems still must be 
solved before this technology gains 
acceptance in real crew stations. User 
fatigue must be evaluated and brought 
under control; and the display must 
not restrict either the pilot's move
ments or ordinary vision. 

Because they require no special 
glasses, holographic and volumetric 
displays could become attractive if 
their shortcomings could be elimi
nated. And, the polarizing panel 
approach is potentially even more 
attractive. because the glasses required 
are lighter and simpler-but this tech
nology is not yet commercially available. 

(Developed from A 3-D Pictorial Stereo Cockpit 
Display, by Timothy L. Turner Research Technol
ogy Institute, Research Triangle Park, NC. and 
Richard F. Helbaum. NASA Langley Research 
Center. Hampton, VA-SID '86. May 6-8. 1986, 
San Diego. CA.) 

CALL FOR PAPERS 
.SID '8 7-Internotionai Symposium, 

Seminar and EXhibition 
for Information Display 

Hyatt Regency, New Orleans, LA· May 11-15, 1987 
. . , 

DEADLINES 
Abstracts of original papers, no t previously published 
or presented, and technical summaries ore due 
December 8, 1986. 

Authors will be notified of acceptance January 30, 
1987. 

All papers ore due March 16, 1987. 
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INFORMATION 
Mark Goldfarb, Joy Morreale, 
Symposium Coordinator Exhibit Manager 
Palisades Institute 212/620-3371 
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Spatial misorientation 
exacerbated by collimated 

virtual flight display 

Years of research have shown 
that in the absence of specific 
training to the contrary. a 

human's "natural," or stereoscopic. 
response under a wide variety of experi
mental conditions is to expect a display 
element to move in the same direction 
as the control input. (Evidently because 
we make the control input. we identify 
ourselves with the element that moves.) 
But. when a sudden input results in dis
play motion in the direction opposite 
t o that expected. the identity of the 
moving display element may become 
momentarily ambiguous or actually 
reversed. 

A pilot's perception of banked and 
wings-level flight comes through t wo 
sensory organs: the eye and the inner 
ear. When one set of sensations contra
dicts the other. the pilot must choose 
which to trust. and vertigo may result. 
The real problem in flight arises when 
an aircraft accelerates about its roll axis 
below the pilot's vestibular (inner ear) 
sensory threshold. 

If t he pilot's attention is diverted dur
ing t his time. when he shifts his atten
tion back to the attitude indicator he 
will find the display portraying an un
expected attitude. That will result in a 
conflict between his vestibular sensa
tions, which tell him he is flying straight 
and level, and his visual sensations. 
Which tell him he is in a banked attitude. 

Should he initiate a sharp control 
movement to correct the undesired 
attitude shown in the display, he will 
feel as though he is rotating from a 
Wings-level attitude into a bank. when 
just t he opposite is the case. In other 

words, his eyes tell him positively that 
he is correcting an undesirable situa
tion. while his vestibular sensations will 
tell him positively that he is moving 
into one. In this situation, the vesti
bular sensations can be so compelling 
that the pilot will reverse his visual atti
tude reference for the brief remainder of 
his life. 

Potential solution 

During the past 40 years. the problems 
and potential solutions associat ed with 

known as a "frequency separated" pre
sentation. Changes in aircraft attitude. 
which are relatively slow (low-frequency 
responses). are displayed as they always 
have been by a moving horizon indi
cation. The aircraft symbol rotates in 
direct response to -and in the same 
direction as - the relatively fast aile
ron control inputs (high-frequency 
responses). Thus. the rapid initial dis
play motion is directionally compatible 
with the plane's actual motion and pre
dictive of its imminent attitude. 

To assure correct roll and pitch response, 
in all circumstances, display symbology 

should be seen as the moving "figure" against 
the fixed "background" of the external world. 

flight attitude awareness have received 
much experimental study in flight sim
ulators and some. but much less. in 
flight. The most comprehensive and 
objective flight experiments* were con
ducted at the University of Illinois. 
sponsored by the Office of Naval Re
search, during the early 1970s. (Human 
Factors. August 1975.) A good solution 
to the bank-reversal problem with the 
"inside out" moving horizon, experi
mentally validated in those studies. is 
to have both symbols - aircraft and 
horizon - move. 

Such a dual-movement display is 
•seringer. Williges. and Roscoe. 1975: I nee. 
Williges, and Roscoe, 1975: Roscoe and 
Williges, 1975. 

The results of the Illinois study of the 
flight transition of professional pilots to 
the frequency-separated attitude dis
play in a variety of operationally realistic 
flight tasks. together with the results 
of experiments involving subjects with 
little flight experience. place the display 
in a unique position. 

Non-pilots and pilots of little experi
ence readily learn to use it and show 
little tendency toward the control rever
sals t o which pilots. inexperienced with 
the display system. are subject with the 
conventional moving horizon. Highly 
experienced pilots readily adapt to it as 
a moving horizon display to which only 
a roll-rate prediction has been added. to 
assist them in maneuvering the aircraft. 
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Issues and applications 
The problem of spatial misorientation 
has been exacerbated by the use of col
limated virtual flight displays. For 
many pilots. these heads-up or helmet
mounted displays prevent the eyes from 
focusing at the real (or simulated) dis
tances of outside objects. Evidently, 
collimation releases the eyes to lapse 
toward their dark focus (which varies 
widely from person to person). and the 
bold symbology of typical heads-up dis
plays does not require sharp focusing for 
legibility. 

In any case. collimation does not 
cause the eyes to focus at optical infin
ity as the advocates ofHUDs and HMDs 
assert. and the consequences are t he in
ability of most pilots to attend concur
rently t o the collimated symbology and 
distant objects without consdous focus 
shifting and associated losses in distant 
acuity and veridical spatial orientation. 

In the context of spatial orientation. 
misaccommodation can have several 
adverse consequences. Depending on 
the direction of the difference between 
focal distance and object distance. ob
jects will appear smaller or larger than 
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life-size and more or less distant. If the 
eyes focus too near. as they do when 
viewing distant scenes through colli
mated symbolic imagery. objects such 
as airport runways or surface targets 
appear shrunken and more distant t han 
they are and consequently higher in t he 
visual field relative to t he horizon. As a 
result, pilots tend to come in too fast. 
round out high, and land long and hard. 
They also overestimate the distance to 
ground targets and pull up too late. 

Furthermore, misaccommodation 
not only blurs images. but the blurring 
serves to reduce contrast. further inter
fering with object recognition. Because 
few pilots can attend t o outside objects 
and collimated symbology simultane
ously, conscious switching of attention 
is necessary. If a pilot dwells t oo long on 
either the col limated symbology or out
side objects not offering a strong hori
zontal reference. the pilot may be 
unaware of gradual attitude changes. In 
such a case. a suddenly noticed angled 
orientation of the symbolic horizon bar 
or pitch ladder can result in perceptually 
overpowering attitude reversal and a 

spiral dive int o the ground. 
I believe that the frequency of design

induced bank-reversal errors with the 
convent ional moving horizon is much 
higher t han is generally recognized. In 
addition to losses of lives and equip
ment . sticking with moving horizon dis
plays includes the need for more pilot 
t raining than would otherwise be re
quired. And, in this age of fierce product 
liability litigat ion, we may be only a 
step away from a court decision in 
which a manufacturer will be found 
responsible for design-induced pilot 
errors because ways of guarding against 
them are scientifically established and 
yet the manufacturer chose not to imple
ment a change in display. 

(Developed with perm ission from Human 
Factors Society Bulletin. Vol. 29. No.6, June 
1986, Copyright ©1986, Human Factors 
Society Inc. - Designed for Disaster, by 
Stanley N. Roscoe. Professor. Psychology 
Dept:, New Mexico State University.) 

Readers are invited to submit their own 
views on this or other topics of interest 
to the information display community. 

You can be sure ... if it's Westinghouse @ 
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Miniature, lightweight 
hi-res CRT display 

features remote drive 

5 eries 300 Miniscan. a 1-in. dia, 
high-resolution CRT display. gives 
800 lV lines per picture height at 

the screen center. With a circular active 
phosphor area of 20 mm dia. the device 
displays a complete 4:3 aspect ratio picture 
having minimum dimensions of 16 mm x 12 
mm. Internal adjustments can be set to 
overscan the tube face to give either a 
20-mm horizontal center line length or. by 
further overscan, a 20-mm picture height
while maintaining the 4:3 aspect ratio. Maxi
mum positional error is < 1 %. 

Electrostatic focusing and deflection not 
only provide a tube that is smaller . lighter. 
and more rugged, but also o ne t hat 
consumes less power than conventional 
electromagnetic types-supply voltage is 
18-32V. Control of focus. brightness. and 
contrast is remote. with DC controls used to 
avoid interference problems. Faceplate lumi
nance is approximately 150 cd/m2

• 

The MOV tube is attached to its drive elec
tronics (Brandenburg) by an umbilical cable. 
which permits mounting the CRT in loca
tions not previously practica l and install ing 
the power unit in a remote locat ion where 
size and weight constraints are not severe. 
This provides a modular video system for 
specialized applications such as: 

• Helmet-mounted displays for thermal
imaging sights and weapon-aiming 
systems. 

• Portable and vehicle-borne equipment. 
and 

• Weapons simulation and traini ng 
systems. 

The system operates within a temperature 
range of - 40C to + 70C. 

Miniscan accepts standard 1-V composite 
video: 625 lines/50 Hz or 525 lines/60 Hz: 
or 0.7V non-composite video with line and 
field drives-and it can be driven in the X.Y. 
and Z modes. The tube is normally supplied 
With a yellow-green. medium-short persis
tence phosphor (P20); however. other phos
phors can be specified. 
EEV INC .. Elmsford. NY (914/592-5050) 
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Alkali-free glass 

AF 45. alkali-free thin glass. has a low coeffi
cient of thermal expansion (a= 45) that as
sures dimensional stability for use in a 
number of applications: flat panel screens 
for liquid crystal and electroluminescent 
displays; substrates for solar cells in photo
voltaic devices; and substrates for electronic 
thin-films such as hybrid circuits. thin-film 
transistors and charge-coupled devices. 
SCHOTT AMERICA. Yonkers. NY (914/ 
968-8900) 
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Gas discharge displays 

The DP-0832-C1 gas discharge subsystem 
provides 8 lines of 32 characters. 0.26 in. 
high. in a 5x7 dot matri x format. and 
displays the complete 96-character upper 
and lower-case ASCII set. Each subsystem 
has full control. refresh. and drive electron
ics. The DP series of displays include 
alphanumeric panels with conf igurations up 
to 480 characters. and graphics panels as 
large as 96x240 pixels in 32-dot-per-in. res
o lutions. Price: $636- in production 
quantities. 
BABCOCK DISPLAY PRODUCTS. Anaheim. 
CA (71 4/491 -5100) 
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Neon plasma displays 

NEC's Series PO AC neon plasma displays are 
fully graphic. high-density panels w ith all 
dots in the matrix active. Panel sizes include: 
512x256. 640x200. 640x400. and 
720x350. All displays are refresh type
there is no memory in the display-with dis
played data refreshed at typical rates of 
60-65 Hz. Contrast ratio is 20:1 with spot 
brightness from 16 fL to 20 fL. Panel life is 
rated at 100.000 MlTF. 
WORLD PRODUCTS INC .. Sonoma. CA 
(707/996-5201) 
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Touch control plasma display 

Model T-5500 touch control. AC plasma 
display terminal. has a viewing screen 8.53 x 
8.53 in. with a dot matrix of 512 x 51 2 
pixels and resolution of 60 pixels per inch. 
The screen accommodates up to 51 lines of 
84 characters and has a viewing angle of 
160 deg. 

At the heart of the system is an Intel 
80186 processor -code compatible with 
most PC hardware. Touch control function 
permits selection of items from a menu. set
ting parameters for a function. inputting 
data. or activating a control mechanism. 
Flexible programmability permits user to 
design the control/display system to fit spe
cific requirements. 

The display's flat screen is free of distor-
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tion. fl icker and jitter; and easy to read in any 
level of illumination- from bright sunny 
ambient light to total darkness. Two color 
combinations are available: orange on black. 
and amber on dark green-in stand-alone. 
rack-mounted. or console configurations. 
ELECTRO-PLASMA. Millbury. OH (419/ 
255-51 97) 
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Avionic CRT 

Ruggedized shadow-mask color cathode ray 
tube. designed specifically for avionic and 
military applications. is a t riple beam in-line 
electron gun that provides bright high reso
lution color display with minimum conver
gence at the center and corners of the 
screen. The tube is encapsulated together 
with all its coils in a mumetal shield to elimi
nate any ·possibility of relative movements 
between the various components. Useable 
screen area is 127 mm x 127 mm: horizon
tal and vertical scan angle is 40 deg nominal; 
diagonal scan angle is 55 deg nominal; tem
perature range (operational and storage) is 
- sse to + 85C. 
RANK BRIMAR L TO., Kent. England 

. (01-302-0271) 
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Anti-slip mats 

STOPSLIP mat eliminates slippery problems 
in laboratory. workshop. and office. Because 
of its inherent tackiness. the mat surface wi ll 
grip any item placed on it. as if glued. with
out leaving any traces either on the table or 
on the object. The material is long lasting 
and requires only occasional washing with 
warm soapy water to remove accumulated 
dust and other debris. thereby restoring the 
mat to its original tackiness. STOPSLIP is 
available in various sizes and thicknesses of 
2 and 3 mm. and can be cut to required sizes 
with scissors. 
SOLDER ABSORBING TECH INC .. Spring
field. MA (800/628-8862) 
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Laser printer 
Talaris 6 10. six page per minute laser print
er with 350 dots per inch resolution. has 
simple graphics capabilities and can function 
as a desktop printer for single IBM PC or 
compatible users. or operate on a local area 
network. The T61 0 comes standard with 1 2 
fixed pitch ROM fonts; offers additional 
fonts on IBM-PC compatible floppy disks. 
Users can download as many as four fonts 
from the IBM PC host to the T61 0 at one 
time. depending on the size of each font. 
With built-in Diablo 630 ECS. Qume Sprint. 
Epson FX-80 and ANSI 3.64 emulation. the 
T610 is compatible with most popular per-

sonal computer software programs. Price: 
$2850. 
TALARIS SYSTEMS INC .. San Diego. CA 
(619/587 -0787) 
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LED message display 

Flexible message display has a 7000-charac
ter memory, nine message memories. and 
five phrase banks. Twenty characters can be 
displayed at any one time and a detachable 
QWERTY "tactile feel" keyboard. with 
single-key operation for all features. pro
vides inserting. de!eting. editing capabilities. 
The system. called ADSCAN. offers a 2.8-in. 
high display. 3 ft. 6 in. long-using red. 
green or amber LEOs. 
ELCOMATIC L TO. Glasgow. Scotland 
(4 1-881 -5825) 
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Fiber optic multiplexer 

Model 3128 Fiber Optic Multiplexer pro
vides IBM users the benefits of fiber optic ca
ble, accepting four coaxial inputs from IBM 
3274 control lers. IBM or Pil kington 
multiplexers. or a combination. By using the 
input from t he 4 Pirkington 32 channel 
multiplexers. the 3128 can be fully expand
ed to handle 128 ports on one fiber optic 
cable with full service to all ports. Transmis
sion distance is up to 10 .000 ft between 
multiplexers subject to the IBM controller's 
time-out period. The 31 28 can be rack
mounted or free standing. 
PILKINGTON COMMUNICATIONS SYS
TEMS. Simi Valley. CA (805/522-3333) 
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Electroluminescent display 

A half-page. thin-film electroluminescent 
display includes a high-contrast layer to pro
vide good legibility in bright sunlight. Under 
ambient sunlight conditions of up to 7000 
fc. the high-contrast display provides a 
brightness of approximately 50 fL. The de
vice has 51 2 x 256 pixels. 
THIN FILM DEVICE INC .. Anaheim. CA 
(714/535-1 964) 
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Opto couplers 
Line of T0-5 hermetically sealed Opto Coup
lers. designed for hostile or high reliabil ity 
applications. consists of a Gallium-Arsenide 
infrared emitting diode and an NPN silicon 
phototransistor mounted in a hermetically 
sealed T0-5 package. Features include 1 KV 
electr ical isolation with a high DC current 
transfer ratio and its collector electrically 
isolate.d from the case. 
OPTEK TECHNOLOGY INC .. McKinney. TX 
(214/542-9461) 

Circle Reader Service # 44 
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Flexible glass 

A thin flexible glass coated with Indium Tin 
Oxide is available as a continuous film. 5.5 
mils thick up to 16 1/2 in. wide. in rolls up to 
500 ft long. Light t ransmission is approxi
mately80%:resistivityis less than 1 00 Ohms 
per square. Applications include LCDs. touch 
switches. thin f ilm heater elements. micro
wave attenuators. abrasion resistant lami
nates. continuous photovoltaic substrate. 
and many others. 
DEPOSITION TECHNOLOGIES INC .. San 
Diego. CA (619/578-9400) 
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Power line monitor 
The 4800 PowerScope captures power fluc
tuations as short as 500 nanoseconds. and 
presents them in a graphic format that al
lows rapid diagnosis of the cause of disturb
ance. and leads to easy selection of an 
appropriate power conditioning solution. 
The instrument combines 16 digital oscillo
scopes. 32 true RMS voltmet ers. 4 frequen
cy meters. and 11 microprocessors in a 
portable package weighing less than 20 lb. It 
can monitor single-phase power. three
phase power. or up to 12 phases of power 
simultaneously. In addition to presenting 
graphs of power disturbances. the 4800 
PowerScope also records disturbances in the 
environment surrounding sensitive elec
tronic systems. including temperature. hu
midity. and temperature rate of change. 
Price: $4.600 (and up) 
BASIC MEASURING INSTRUMENTS. Fos
ter City. CA ( 415/570-5355) 
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Thintilm design software 

LAYERS. an inclusive software package for 
the computer-aided design and engineering 
of thinfilm interference coatings. provides 
engineers and thinfi lm specialists with 
"state-of-the-art" capacity for design in for
mats directly applicable to manufacturing 
processes. Input of a multilayer stack can be 
accomplished in seconds. Once in. the resi
dent stack can be operated on by any LAY
ERS option and saved in a LAYERS library 
for future use. At each stage. LAYERS pre
sents clear instructions on the screen for ev
ery operation. Options are selected through 
single keystroke menus. and quick exit keys 
are provided for possible mistakes. 
TAI.ANDIC RESEARCH CORP., Pasedena. 
CA (818n93-4161) 

Circle Reader service # 52 

Fiber optic LAN board 

Fiber LinkUp PC expansion board. based on 
the same technology as 3Com's coaxial cable 
Ethernet adapter. uses the same very large 

scale integrated (VLSI) circuit chips as the 
3Com EtherLink to interface to PC hosts. 
Because ofthis. 3Com·s 3 + and EtlierSeries 
network operating systems and other 
EtherLink compatible software will run 
unaltered on the Codenet-3051 f iber 
LinkUp. The onboard f iber optic transceiver 
is based on Codenet -3030A. Et hernet/ 

I EEE-802.3. and therefore Code net -3051 is 
fully compatible with the IBM fiber optic Ca
bling System. AT&T fiber optic Premises 
Distribution System. and Codenet-FOCUS 
Fiber Optic Cabling Universal System. Price: 
$995. 
CODENOLL TECHNOLOGY CORP .• Yon
kers. NY (914/965-6300) 
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EHVIIOHMEHTAL 
IM.ICT' ~ii~,i~:r;d~y~~::::::,~~-t 
~ • perform in the most 

demanding environments- under the most 
hostile conditions. 

Mil-qualified displays and display subsystems from Hartman Systems 
can meet any environmental requirement. They can withstand the shock. 
vibration and temperature extremes of battle and still deliver the high
resolution graphics and alphanumerics needed to effectively integrate 
the man with the system. 

Hartman displays are as advanced as they are rugged . We built the first 
Mil-Spec color displays, and we manufacture a complete line of color 
and m onochrome units for integrated processing and display, machinery 
control, w eapons control . th reat assessment and intel l igence 
applications. 

In the air, on land, and at sea. displays from Hartman are on-station 
around the world- and off it, too, on board the Space Shuttle. Wherever 
the application, w hen your system requirements call for rugged, mil
qualified displays, Hartman has the answer. 

Hartman, the military display people. 

Circle Reader Service # 21 

Write or phone for more information: 

hs HARTMAN SYSTEMS 
A FIGGIE INTERNATIONAL COMPANY Ill 

360 Wolf Hill Rd. Huntington Sta., NY 117 46 
516 427-7500, TVVX: 510-226-6982 

September 1986 31 



Free Literature ________ --,--____ _ 

Modular digital receivers 

'TWo full-color. four-page technical product bulle
tins on NSL-1024 and NSL-1027 modular digital 
I FM receivers describe the basic funct ions of pro
viding frequency and amplitude measurements 
of I FM receivers. and also explain in detail the full 
range of special capabilities available. The two 
bulletins call out t he performance parameters 
and technical specifications of t heir respective 
receivers. Sections provide a system block dia-

gram for each receiver showing t he basic mod
ules. as well as the options. in a schematic. 
complete technical specifications. and peak error 
plots of frequency accuracy. 
NORTHERN SCIENTIFIC LABORATORY. Fair
field, NJ (201/575 -5420) 
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Video instruments 

Short form bi-annual video instrument catalog 

Engineering 
Section 
Manager 
Analog/Design 
We are seeking an individual to manage a group 
of 50 engineers and technicians, responsible for 
the design of CRT-based display systems. 

To qualify, you must have an extensive back
ground in CRT display systems and analog and 
digital circuitry design, an engineering degree 
and a minimum of 5 years' management experi
ence. Knowledge of military displays and optics 
is preferred. 

We are a mid-sized company located in California. 
We offer a very competitive compensation pack
age which includes: 

0 Annual Cash Bonus 
0 Profit Sharing 
0 Stock Options 

The annual salary and items mentioned above 
exceed S85 k. 

Please send your resume with salary history and 
requirements to: Information Display, Dept. 
JD, P.O. Box 319, Huntington, NY 11743. 

An Equal Opportunity Employer M/F 
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features 29 inst ruments. including a wide variety 
of video memory products. Ot her list ings include 
video digitizers. analyzers. micromet ers. calipers. 
multiplexers. t est generators, comput er digital 
1/0 modules. pseudo-color generators. and 
freeze-frame television equipment. 
COLORADO VIDEO, Bou lder. CO (303 / 
444-3972) 
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Thch-Doc access 

Literature describes Tech-Doc. a components and 
mat erials source database that provides engi
neers with information needed to speciJY t he 
components. materials and syst ems required for 
designs. The nine-page package includes product 
specifications and price lists for each component 
program. 
INACOM INTERNATIONAL. Denver. CO (800/ 
443-INFO) 
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Cell library 

Dat a Book describes basic function and operat ing 
characteristics of 200 pre-tested Synertek logic 
function. memory and analog fu nction standard 
cells. T IL and CMOS cross-reference charts. pack
aging information and sections on characteris
t ics common to all cells precede individual data 
sheet s. Logic symbols. outline drawings and illus
trations accompany tabulations of each cell's 
propagation delay, power dissipation, input load 
capacitance and physical size data. An introduc
tion to the standard cell design approach is 
addressed to systems designers. 
SYNERTEK. Santa Clara, CA (408/748-7047) 

Circle Reader Service # 73 

Membrane switches 

An &page catalog features 20 versions of tactile 
feedback metal dome stock "off the shelf ' mem
brane keypads and keyboards. Diagrams and 
specifications are included. 
XYMOX Milwaukee. WI (414/355-8300) 
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DIR board-maker 

A six-page brochure describes the shortest dis
tance between idea and prot otype circuit board 
- t he DIR Board-Maker. The brochure includes 
full -color product and application phot os, func
tional diagram. and a graphic comparison of t ime 
savings. 
DIR. Sunnyvale. CA (408/733-7459) 
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RFIIEMI filters 

Updat ed and expanded 16-page filter catalog 
contains newly added UL-Iisted EMI power line 
filters. filter panels. and extended capability sig
nal. control and data communication filt ers. List
ings cover custom filters. common mode fi lters. 
power factor correction networks and Tempest 
fi lt ering - power line. signal and control line 
panels. Included are dimensional i llustrations. 
det ailed performance specifications. t ables and 
charts. 
LECTROMAGNETICS INC., Los Angeles, CA 
(213/870-9383) 
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Light Emitting Diodes 

Eighty-page catalog of electronic 
components features light emitting 
diodes. thermal print heads. mono
lithic ICs. hybrid ICs. transistors. 
diodes. and resistors. Specifications 
include component type. function. 
features. and packaging details plus 
dimensional diagrams of complete 
line of products. 
ROHM Corp.. Irvine. CA (714/ 
855-2131) 
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Electroluminescent Displays 

Eight-page four-color folder describes 
technological breakthrough in EL dis-· 
plays that are constructed using solid
state lightweight materials and have 
no moving parts or filaments to wear 
out or break. Specifications. ratings. 
and power supplies for complete line 
of EL displays is included. 
SHARP Electronics Corp.. Paramus. 
NJ (201/265-5600) 
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Liquid Crystal Displays 

Sixteen page brochure provides appli
cations examples for high contrast 
liquid crystal displays manufactured 
to end-user specifications. Details de
scribe principle of operation. inter
conn~ction and driving technologies. 
and design dimensions. 
AEG Corp .. Somerville. NJ (201/ 
722-9800) 
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Cathode ray tube displays 

Six-page specifications sheet outlines 
high resolution CRT systems. includ
ing tubes. coils. and drive electronics. 
Details on packaging and phosphors 
are included. 
RANKBRIMAR. Manchester. England 
(061-681-7072) 
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Portable oscilloscopes 

Twenty-page selection guide pro
vides descriptions. specifications. and 
probe/instrument compatibility chart 
for complete line of portable oscillo
scopes from 3.5 to 30 lb; in band
widths from 500 kHz to 350 MHz. 
TEKTRONIX INC.. Beaverton. OR 
(800/547-1512) 
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Optical filters 

Twenty-page catalog includes general 
fil ter information on available filter 
designs (bandpass. extra narrowband. 
neutral density. reflective. extreme 
UV/soft X-ray). filter reference curves. 
filter specifications. and current price 
list. 
ACTON RESEARCH CORP.. Acton. 
MA (617/263-3584) 
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Digital delay generators 

Twelve-page catalog provides specifi
cations and applications for digital 
delay generators. light pulse genera
tors. oscillators. amplifiers and power 
supplies. 
BERKELEY NUCLEONICS CORP .. 
Berkeley. CA (415/527-1121) 
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Modems 

Four-page folder describes CLX 96 
series modems in point-to-point or 
multidrop configurations. or for use 
with several terminals sharing a sin
gle voice grade line. Modems provide 
9600 bps for applications ranging 
from small inexpensive networks to 
sophisticated data communications 
systems. 
OKIDATA. Mt. Laurel. NJ (609/ 
235-2600) 
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Industrial meters 

Twelve-page catalog covers line of il
luminance meters. luminance meters. 
chroma meters. TV-color analyzer; 
and includes spectral response graphs. 
acceptance angle ch<tr<~cteristics and 
technical details. 
MINOLTA Corp .. Ramsey: NJ (201/ 
825-4000) 
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Spectrum analyzers 

Twenty-page brochure describes line 
of measurement systems including 
system mainframe and display. and 
spectrum analyzer modules. Com
plete specifications and application 
examples included. 
HEWLETT-PACKARD. Palo Alto. CA 
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Optical products 

Twenty-four-page package of optical 
supplies and thin-film coating services 
includes beamsplitters. filters. mir
rors. coatings. and polarizers. Current 
price list is included. 
REYNARD ENTERPRISES INC .• 
Laguna Niguel. CA (714/831-6026) 
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Spectrum analyzers 

Sixteen-page brochure describes line of 
spectrum analyzers and accessories 
and includes specifications. scan char
acteristics and typical applications. 
ROHDE & SCHWARZ POLARAD. 
Lake Success. NY (516/328-1100) 

Circle Reader Service #92 

OCTOBER 
ELECTRONIC IMAGING 

SHOW ISSUE 

Complete Guns, Stems, Cathodes, 
Other Components 

A - ~oooo'ii'oow~~'ii' Wffi©OOI!!l!Ul rn~wore~~p ornre. 
P.O. Box 50524/Tucson, Arizona 85703 
(602) 887-7900 Telex 165-522 
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I attended two graduation exercises this past 
June: my daughter's from St. Lawrence Uni

versity and my niece's from high school in New 
Jersey. Both ceremonies were joyous. festive oc
casions that gave parents and relatives plenty of 
opportunity to feel proud. Both graduation cere
monies also honored students who had distin
guished themselves with outstanding scholastic 
performances. As I listened to my niece deliver 

the Salutatorian Address I wondered what significance receiving this honor early 
in her life held for her future career. 

The custom of honoring outstanding achievements is of course quite common 
in societies. industry and academia. Sl D. too. honors a few persons each year for 
their contributions to the field of information display or for their service to our 
Society. In each instance. the recipients of these awards (the Frances Rice Darne 
Award. fellow awards. special awards, and in the future also the Johann 
Gutenberg Prize for hardcopy contributions) have been carefully selected by the 
Honors and Awards Committee (chaired by Dr. Webster Howard this year) . 

I remember how difficult selecting the awardees often was during the years I 
was a member of the Honors and Awards Committee. There invariably were 
several qualified candidates for each award. Often. too. the nominees were 
known to members of the Honors and Awards Committee and we had to be very 
careful to ignore those considerations. We always tried to base our selections 
strictly on the information supplied by the nominators. 

I also remember uur frequent concern that many more SID members should 
have been considered because of their qualifications and achievements. but they 
were not nominated. Unfortunately the selection process is no better than the 
nominating process. And the way to improve both is for each SID member. each 
chapter. each geographic area. and even each organization to take the time and 
make the effort to nominate the most deserving candidates. 

It is important to carefully prepare and submit these nominations. I don't 
mean one should exaggerate or distort the facts. but one should include all the 
factors that the Honors and Awards Committee should consider. such as techni
cal achievements. creativity. evidence of excellence and leadership. service to SID 
or other technical and academic organizations. publications. and patents. SID 
does not have a standard form for these nominations (we will someday soon). In 
the interim the IEEE Fellow nomination form. which should be readily available. 
can serve as can excellent model. 

In the past it also frequently appeared that some organizat ions and geograph
ical areas were more comfortable with our nominat ions process. The informa
tion needed is often very difficult to obtain without consulting the nominee and I 
believe. therefore. that it is both reasonable and fair to do so. Of course. it goes 
without saying that'a person shouldn't nominate himself or herself. There has 
been much debate on this issue but I believe the quality of the nominations and 
the selection of those we honor each year will be improved by allowing the cand
idates to supply background information on request. Moreover. it should be
come easier to prepare nominations and. hopefully. more qualified candidates 
can be considered in the future. 

Because SID is an international society. we should have a common policy in 
such matters. I therefore suggest that you use these guidelines to nominate your 
most deserving colleagues and forward this information to Webster Howard: I 
know he looks forward to being flooded by nominations from every corner of 
the globe where SID is represented. (Dr. Howard's address is: IBM Corp .. Re
search Div .. IBM Research Center. P.O. Box 218. Yorktown Hts. NY 1 0598.) 



Now your own PC can perform 
photometric, radiometric , colorimetric and 

spatial analyses of any light source or sample. 
Whether you need to do it under laboratory or production 
line conditions, whether your target is stationary or 
moving ... it doesn't matter. There's a Photo Research 
SpectraRadiometer to do the job. 

Need to measure color 
economically? 

The PR-19808 / USS-2 Pritchard· SpectraRadiometer is 
the definitive spectral/spatial color measurement system 
in the industry today. The PR-700/PC Fast Scanning 
SpectraRadiometer leads the field in precise, real-time 
color and intensity analysis. Now we have adapted both 
of these instruments to be controlled by an IBM PC and 
most currently available compatibles. 

Turn your own PC into an 
accurate, reliable color 

measurement system. Find out how you can expand the capabilities of your 
PC into spectral and spat ial measurement. Call us today 
at (818) 843-6100, Telex 69-1427, or write us at the 
address below. 

Circle Reader Service # 19 

~-·- PHOTO RESEARCH~ SpectraMetrics'M 
n 1Suremer P~ •pie 

Division of Kollmorgen Corporation 
3000 No. Hollywood Way, Burbank, CA 91505-1094 
(818) 843-6100 Telex 69-1427 Cable: SPECTRA 

AUSTRAUA ETP PTY LTD Ph 858·5122. 858·5200 • CANADA OPTIKON CORPORATION, Ph. 519·885·2551 • FRANCE MICRO GISCO, 
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ISRAEL DELTA FILM LTD. Ph 052·55722 • SWEDEN SAVEN AB. Ph 315-80 • EUROPEAN HEADQUARTERS LUZERN SWITZERLAND, 
PHOTO RESEARCH. Ph 041-4690·89 
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Color CRT Display 

Design engineers critical to the optimum opera-
who want to show their tion of the system. 
system's true colors in Hoya filters are also used 
their displays are using extensively in P-43 green 
Hoya's new contrast phosphor displays in mi litary 

over composite filters , laminated dye 
filters or interference filters with 
respect to durability, environmental 
stability, mechnical strength and 
transmission characteristics. 

enhancement fi lters. aircraft and radar applica- Hoya produces over 100 different 
Hoya's contrast . tions. 

enhancement filters P-43 Phosphor Display Two more applications 
have been developed to meet spe- of Hoya glass filters are their 
cific requirements for producing vivid use in plasma and LED dis-
visual contrast in CRT and other plays for increased contrast 
displays. and less eye strain. 

The new cockpit color displays in Hoya's monolithic filters 
commercial and military air- possess distinct advantages 
craft can rely on Hoya's 
AC-series enhancement fi lters. 
In order to display great 
amounts of information while 
flying at high altitudes in 
intense ambient light condi
tions these Hoya filters are 

Circle Reader Service # 22 Plasma Display 

LED Display 

types of high-grade 
glass filte rs. Please 
contact Hoya Optics for 
your specific require
ments. Custom-shaped 
finished filters and anti
reflection coatings are 
also available on request. 

UOVnoPTICS 
LOOKING BEYOND THE HORIZON 
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UK & Ireland: 
Program: 
Location: 
Topic: 

September 19. 1986 
One-day Symposium 
RSRE. Great Malvern 
Military Displays 

Speakers: Allan Cox & Dennis Hind, RARDE-Fighting Vehi
cles: Doug Burgess. RSRE-Thermal Imagers: 
Andy Smith, RARDE- Military Command & Con
trol Applications: Paul. Beatty. Ferranti-Aircraft 
Head-Down Displays: David Cochrane. Plessey
Naval Command'& Control Consoles. 

Los Angeles: 
Program: 

June 25. 1986 
Technical Meeting 

Location: Hacienda Hotel. El Segundo. CA 
Topic: Color: A Status Report on Standards and Measure

ment Techniques 
Speaker: Jay Rennildson. Retrotech 
Demos: Ken Miller. Photo Research-Spectroscan 700 

and Spectroradiometer 1980B: and Robert Ruff. 
EG&G-Computerbased Spectroradiometer C9 
and Silicon Diode Spectroradiometer 880. 

DC-DC 
Converters & 
Smart Force™ 
DC-AC Inverters 
to power: 

• Electrolumi
nescent Lamps, 

• Plasma Gas 
Discharge, 

• Vacuum 
Fluorescent, 

• TFEL Displays, 
and More! 

FREE Data Packet Includes: 
• CROSS REFERENCE INDEX - matches ERG 

converters to various plasma and VF displays. 
• EL SOURCE LIST - helps source EL Lamps, 

LCDs, membrane switches, etc. 
Call today for complete product Information and pricing: 

,.-.._ ~ Endkott Research Group, Inc. 1 

~ .... ~ 2601 Wayne Street P.O. Box 269 Endicott, NY 13760 
® 607-754-9187 TWX 51D-252-Qt55 ~ 

The DC PowerHouse e 1986 ERG, Inc. ~~ 
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WIN A TRIP TO 
NEW ORLEANS 

FOR STUDENTS AND THEIR 
PROFESSORS TO PRESENT 
A TECHNICAL PAPER AT 

SID '87 
INFORMATION DISPLAY 

SYMPOSIUM 6 EXHIBITION 
MAY 12-14, 1987 

A limited number of travel grants, up to 
$2,000 each, for student authors of ac
cepted papers and their professors to 
attend SID '87. Papers must be original 
student work in any of the following 
subject areas: 

Emissive Flat 
Panels 

Non-emissive Flat 
Panels 

CRT Displays 

Hard Copy/Printers 
Display Systems/ 

Applications 

Automotive 
Displays 

Display Addressing/ 
Packaging 

Interactive 1/0 
Technology 

H~man Factors 
Large-Area 

Displays 

Papers may be presented either by the 
student or by the professor. If presented 
by the student, the paper becomes 
eligible for on additional $500 cosh 
award for "Best Student Paper at 
SID '87. " 

Deadline for abstracts: 
DECEMBER 9, 1986 

Deadline for full paper: 
MARCH 16, 1987 

For detailed information phone or write: 

Hildegarde Hammond 
Palisades Institute 
For Research Services Inc. 
201 Yorick Street 
New York, NY 10014 
212/620-JJ88 
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Over 1 00,000,000 
orbit miles in 
space ... 

That's reliability 
from AEG. 

Deep space is the ultimate test of 
technology for our traveling wave 
tubes. Nowhere on earth can such a 
hostile environment be found. In spite 
of this, our products are guaranteed to 
last at least 7 years. 
AEG has been demonstrating excel
lence and experience in microwave 
tube technology for over 30 years, 
which has made us one of the leading 
names in deep space products today. 
We began production of satellite borne 
traveling wave tubes some 15 years 
ago and we've been constantly 
advancing the reliability and technol
ogy ever since. 
Traveling wave tubes are but one of an 
ever growing list of high technology 
products developed through the 
worldwide resources of AEG. With over 
73,000 employees, AEG is known for 
engineering excellence through 
experience . Our reputation in high 
frequency and communication 
systems, automation systems, audio 
equipment, power engineering, 
information systems, optical pattern 
recognition and many other product 
groups is unequaled. 

To learn more about the high technol
ogy and worldwide capabilities of AEG , 
contact: 
AEG Corporation 
Route 22-0rr Drive 
P.O. Box 3800 
Somerville, NJ 08876-1269 
(201) 722-9800 

AEG 



Junior Color Film Recorder 

CELCO Junior produces 16mm, 35mm or 4" x 5 " imagery for volume producers of high 
quality animation and presentation business graphics. 

Original photo was digitized by Eikonix in 
preparation for computer-controlled 
retouching by Magicmation, Seattle, WA. 
Digital image was then output to CELCO 
Film Recorder. 
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CELCO Catalog Sheet No. 158.3A 
File Under Color Film Recorders 

CELCO Junior saves time and makes 
money for animators: Data courtesy Pacific 
Data Images. 

16mm, 35mm, 4" x 5'' 

• Animation 
• Business Graphics 
• Bright, rich colors 
• Low cost 
• Compact size 
• Fast film production 
• Fast film recording speeds: 

-15 seconds for 16mm image 
-Less than 1 minute for a complex 
35mm slide 

• Precise addressability: 8192 x 8192 

APPLICATIONS 
The CELCO Junior is designed to 

fill a specific need where high 
throughput and high quality 16mm, 
35mm or 4" x 5" computer
generated imaging is required. 

OTHER FEATURES 
Low cost, compact size, ease of 

operation and CELCO reliability 
make this system ideal for animation 
and business graphics producers 
worldwide. 

The CELCO Junior Color Film 
Recorder provides extremely accu
rate film registration for the most 
demanding animation sequences. 

OPTIONAL CELCO CONTROL SOFTWARE 
-Plotting control 
- File handling 
-Complete diagnostic and 

calibration routines 
-Job Control Block (JCB) for 

animation files handling 

For further information call CELCO 
today. 

CELCO-Constantine Engineering Labs, Co. 
70 Constantine Drive, Mahwah, NJ 07430 
201-327-1123 

CELCO, Pacific 
1150 E. Eighth Street, Upland, CA 91786 
714-985-9868 


