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The OPix·· Imager: 
• 200 MHz analog 
• 256 colors or gray scales 
• Standard or user-defined patterns 
• Battery backed-up memory 

Color Bars 

Cross Talk 

RGB Delay 

Signal Setup 

• • • 
256 Level Gamma Pattern 

Timing 

The OPIX'" Imager carries 56 built-in Instant-Expert'" test patterns 
that allow anyone to perform sophisticated diagnostic and correlation 
tests from day one. It's the only signal generator on the market that 
offers this capability. And you can design your own tests. Or build off 
the Instant-Expert patterns by copying a test pattern on disk and modi­
fying it. 

The possibilities are endless. The results as exacting as your video 
parameters require. Do "what if" experiments. Precision test your 
monitor specifications when hardware logic is still weeks away. Store 
and recall design specifications that hav9 been out of production for 
years. You can do it all with the DPIX Imager. Why settle for less? Get 
the OPIX Imager and bring your video testing to a point of performance 
you can trust. 

For technical data, or a hands-on demonstration contact: QUANTUM 
DATA, 2111 Big Timber Road, Elgin, IL 60123. Phone: [312] 888-0450 
FAX: [312] 888-2802 Telex 206725 
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Cover image: Thermal image of face 
was generated on a display using the 
GRAPH LIB-VMS software support un­
der the Micro VAX for the DT2750 col­
or raster graphics board. Package 
permits generation and display of 
mixed graphics and alphanumerics. 
-Data Translation. Marlboro. MA 
(617/481 -3700) 

A~~ration 
of Information 
Processing Societies 

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

Editorial covers emerging technolo­
gies and state-of-the-art developments 
in electronic, electromechanical, and 
hardcopy display devices and equip­
ment; memory; storage media and sys­
tems; materials and accessories. 
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FEATURES 
Today's technology: Tomorrow's Products 12 
The range of this year's International Display Research Conference (IDRC)-JAPAN 
DISPLAY86-held in Tokyo, September 30 to October 2. was broadened to encompass 
t he expanded frontier of the science and technology of Information Displays. responding 
to the accelerated demand for a range of display systems including small to large screens 
and hardcopy devices. 

Knife-edge technique improves measurement of CRT beam profiles 14 
An improved technique for measuring spatial profiles of color CRT beams-from which 
line width. peak luminance. color. and convergence measurements may be derived-uses 
il knifP. P.d()P. for scilnnina thP. hP.ilms and a three-detector assembly for developing the 
profiles of RGB beams simultaneously.- EG&G Gamma Scientific Inc .. San Diego. CA 

High-res color monitors drive development of signal generators 19 
To meet the growing concern of high-resolution monitor (HRM) designers. manufactur­
ers. and end-users-on how to measure electrical and visual characteristics of higher­
resolution HRMs-manufacturers of video (signal) generators (VGs) are pushing the 
limits of their testing tools toward faster speeds and higher resolutions.- Edward 5. 
Jacklitch. Marketing Consultant. TEAM Systems. Santa Clara. CA 

Information system ties computers, WPs. printers to 
telecommunications 21 
A multi-function. multi-user information system combines office automation functions 
(computer. word processor. document filer. printer, copier) with electronic transmittal 
and receipt of documents to permit a network of operators and decision-makers in loca­
t ions around the world to perform a variety of operations on a given document.­
NetExpress Systems Inc .. San Mateo. CA. 

Documentation system automatically plans. supervises work flow 22 
Using artificial intelligence tools, process mapping. queuing theory. and a systems 
integration approach, engineers have developed an automated document management 
system that eliminates manual routing and distribution of drawings from the design con­
cept stage through working details to information archiving.-£astman Kodak Co .. Ad­
vanced Systems Group. Government Systems Div .. Rochester. NY 
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Reader Feedback __________ _ 

Laser response 

The positive response f rom (your) 
readers about (our) past continu­
ing education listings indicates the 
valuable service you have provid­
ed. We appreciate your continued 
support. 

If you need more information, 
please give us a call. 

Marge Lee 
Course Coordinator 

Laser Institute of Amer ica 
Toledo, OH 

Spreading the word ... 

Enclosed you will find a completed 
membership application along 
with my personal check. Your rec­
ords should indicate t hat previ­
ously I was a member of SID from 
approximately 1979 through 
1985 ... 

Taiwan. for DISCOM-Display 
Components Inc. (Westford. MA). 
At the present time I am handling 
the sales of DISCOM products 
throughout the Far East. and 
sourcing materials for our manu­
facturing plant in the US. It is our 
intention. however. to transfer a 
portion of our manufactur ing 
technology to Taiwan sometime in 
the near future to address the 
needs of the growing high resolu­
tion monochrome and color 
display manufacturers. 

In discussions with many of the 
local firms in Taipei. I was sur­
prised to learn that there is little 
or no knowledge about SID here. 
Additionally, there are no other 
technical organizations specifical­
ly for the display industry. Those I 
have spoken with have expressed 
interest in learning more about 
SID. 

In December 1985, I accepted Theref ore, 1 thought it worth-
the assignment of opening the Far while that I bring it to your atten­
East Branch Office in Taipei, tion ... that the opportunity may 

exist here for SID to realize con­
siderable local support. I'd like to 
offer my assistance to the Society 
should (the Board) be interested 
in evaluating the situation further. 
Please feel free to contact me here 
in Taipei at any time. 

Michael Barry 
Manager. Far East Operations 

DISCOM - Dee Sih Kan. Ltd. 
4F. No. 40. Alley 14. Lane 16 
Chung Cheng Road, Section 1 
Shih-Lin. Taipei. Taiwan. ROC 

Change for the better ... 

I think that (ID) has improved 
enormously in the last year. I was 
sharply critical of t he editorial 
content then. and I am happy to 
say that I think that it has changed 
a great deal for the better ... I en­
courage you to continue this 
trend. since I think that it makes 
the magazine far more useful and 
far more credible. 

''TOTAL CONCEPT'' 

You ran part of a press release 
we generated in September 1985. 
We are still getting reactions to 
that part-page article. and many 
of the reactions are of high quali ­
ty: engineers or management 
types who have seen the piece and 
want more solid information that 
they can use in thinking about 
projects and products ... 

. . . Keep up the good work. 
People here at Lucitron are really 
pleased that the SID is getting a 
professional magazine at last. 

Alan Sobel 
Vice President. Operations 

Lucitron Inc .. 
Northbrook. IL 

JOIN 
SID 

TODAY 
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Automatic, direct conve rgence measurements on CRTs a re no w possible with the SUPERSPOT 100. Line 
width, MTF and many m o re CRT measurements are made accurate ly and in real time with data logging, 
profile plotting, a s we ll a s real time adjustment of co nvergence and focus. 

Designed specifically for the CRT industry- in b o th the labo ra to ry and produc tio n e nvironment-the 
SUPERSPOT 100 provides you, fo r the first time , with the too ls needed to make c reative m easure me nts o n 
color or monochrome CRTs. 

To c omplete the package, MICROVISION has also introduced the SPOTSEEKER line o f motor driven p osi­
tioning systems. These a llow the o ptic probe for the SUPERSPOT 100 to be positioned to any coo rdinate o n 
a CRT via a joystick control, or unde r fully a uto matic compute r control. Measurements suc h as pincushion, 
converg ence, MTF o r focus can now be made in a fully automatic mo de at any position o n the CRT. Call 
o r write now fo r more informatio n. 

MICROVISION • 4855 Atherton Avenue • # 201, San Jose, CA 95130, • (408) 374·3158 
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"Would you realize what Revolution is, call it 
Progress: and would you realize what Progress is, 
call it Tomorrow ... " 

-Victor Hugo 

I n his invited address to attendees at JAPAN '86-the Sixth Interna­
tional Display Research Conference-held in Tokyo (September 30 
through October 2. 1986). Dr. !fay Chang described what he labeled 

the "Information Revolution·· that is unfolding throughout the econo­
mies of the technologically advanced countries. and that will inevitably al­
ter the economies of the developing nations as well. 

Dr. Chang (immediate past-president of the SID) traced the evolution 
to today's information era through the preceding revolutions that have 
irreversibly changed the world economy- agricultural, industrial. and 
electronic (computer)- citing mankind's never relenting quest for infor­
mation and knowledge as the prime movers of this newest revolution. 

As Dr. Chang pointed out (using the US as an example)." .. . with near­
ly one out of every two workers in the US working in offices; with 1 bil­
lion letters processed by the US posta l service every day; and with over 
400 billion documents per year now being handled by US businesses (and 
increasing at the rate of72 billion per year) the Information Revolution is 
well under way." 

He went on to say that the basic technologies exist to support this glo­
bal demand for information and knowledge- the technologies of com­
puter systems. telecommunications. input/output interfaces and 
software . . . With the possibilities for providing information and com­
munication enhanced beyond ordinary imagination. 

It now remains. according to Dr. Chang, to ..... take advantage of the 
available hardware technologies. such as wideband communication. large 
capacity storage. advanced 1/0 devices. and powerful computers to build 
a system that allows a variety of information services with multilingual 
(programming and limited natural languages). multi-media (text. graph­
ics. and images). and intelligent capabilities (in terms of both hardware 
and software). 

One such program. currently in the research stage. is under way at the 
newly established Institute of Systems Science. National University of 
Singapore (under the direction of Dr. Chang). Its goal is to build a public 
information system having a common source of information (infoware) 
that can be shared by subscribers. The infoware would be a commodity 
available in offices. factories. schools. and homes simply by plugging in a 
PC. telephone. television. or other terminal device- with the amount of 
information available and its intelligent support dependent upon the de­
vices that are connected to the system. 

According to Dr. Chang, the realization of such a concept would result 
in " ... the creation of a new information industry in which an integrated 
Intelligent Information System and related services would be available 
for everyone." 

Joseph A. MacDonald 
Editorial Director 
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Events ______________________________ __ 

NATIONAL 

JANUARY 6-9: 20th Haw aii Inter­
national Conference on System 
Sciences, Kana Surf Hotel. Kailua­
Kana. Hawaii. Sponsor: IEEE Com­
puter Society and Association for 
Computing Machinery. Contact: 
Ralph H. Sprague. University of 
Hawaii. College of Business Admin .. 
R-303, Honolulu. HI 96822 
(808 /948-7430) 

JANUARY 11 -17: 0 -EILASE '87, and 
concurrent symposium ELECTRO­
OPTIC IMAGING SYSTEMS & DE­
VICES. Los Angeles Airport Marriott 
& Hilton Hotels. Los Angeles. CA. 
SPIE 's Annual Symposium on 
Optoelectronics and Laser Applica­
tions. Contact: SPI E PO Box 10. 
Bellingham. WA 98227 (206/ 
676-3290) 

JANUARY 14-16: MULTI '87 -
1987 SCS Multiconference, Town 
& Country Hotel, San Diego, CA. 
Conferences: Modeling and Simula­
tion on Microcomputers: Computer 
Simulation in Emergency Planning: 
MAPCON - Multiprocessor and 
Array Processor Conference: Simu­
lation of Computer Integrated 
Manufacturing Systems and Robot­
ics: AI and Simulation. Sponsor: The 

4 Information Display 

Society for Computer Simulation. 
Contact: SCS. PO Box 17900, San 
Diego. CA 92117 (619/277-3888) 

JANUARY 19-22: 1987 Conference 
on Optical Fiber Communica­
tion. Reno. NV. Sponsors: IEEE­
LEO. OSA. Contact: OSA Meetings 
Dept.. 1816 Jefferson Place NW. 
Washington. DC 20036 (202/ 
223-0926) 

JANUARY 19-22: 1987 Interna­
t ional Conference on Integrated 
Optics and Optical Fiber Com­
munication, Reno. NV. Sponsors: 
IEEE-LEO, OSA. Contact: OSA Meet­
ings Dept., 1816. Jefferson Place 
NW. Washington, DC 20036 (202/ 
223-0926) 

FEBRUARY 1-6: Medical Imaging. 
Newport Beach Marriott Hotel. 
Newport Beach. CA. Sponsor: SPIE 
- The Int ernational Society for 
Optical Engineering. Contact: SPIE. 
PO Box 10. Bellingham. WA 
98227-0010 (206/676-3290) 

FEBRUARY 1- 6 : International 
Symposium on Pattern Recogni­
tion and Acoustical Imaging. 
Newport Beach Marriott Hotel. 
Newport Beach. CA. Sponsors: SPI E 
- The International Society for 

Optical Engineering. The Interna­
tional Association for Pattern Rec­
ognition. Contact: SPIE. PO Box 10, 
Bellingham, WA 98227-0010 
(206/676-3290) 

FEBRUARY 7-14: IEEE 1987 Aero­
space Applications Conference. 
Mountain Haus Hotel. Vail. CO. 
Contact: Warren A. Schwarzmann. 
4 Aurora Drive. Rolling Hills. CA 
90274 (213 /973-1121) 

FEBRUARY9-13: Fundamentals& 
Applications of Lasers - Short 
Course, Orlando. FL. Contact: Laser 
Institute of America, 5151 Monroe 
Street. Toledo. OH 43623. 

FEBRUARY 16-19: Electronic 
Imaging '87, International Elec­
t ronic Imaging Exposition & 
Conference. Anaheim Marriott. 
Anaheim. CA. Co-sponsors: Digital 
Design, Diagnostic Imaging. and 
Electronic Printing and Publishing. 
Contact: Ed Martin. MG Exposi­
tions Group. 1050 Commonwealth 
Ave .. Boston. MA 02115 (617/ 
232-EXPO) 

FEBRUARY 17-19: CSC '87 - 1987 
ACM Computer Science Confer­
ence, Adams Mark and Clarion 
Hotels. St. Louis. MO. Sponsor: 

Associat ion for Computing Machin­
ery. Cont act: ACM. CSC'87-PR. 11 
West 42nd Street. New York, NY 
10036(212/869-7440) 

FEBRUARY 23-27: Flat-Panel and 
CRT Display Technologies -
Short Course. Los Angeles. CA. 
Sponsors: UCLA Extension and the 
Society for Information Display. 
Instructor: Larry E. Tannas, Jr. 
Contact: UCLA Extension. Short 
Course Program, 10995 Le Conte 
Ave.. Los Angeles. CA 90024 
(213/825-3344 or 825-1295) 

MARCH 2-S: IEEE Computer 
Society COMPCON Spring '87. 
Cathedral Hill Hotel. San Francisco. 
CA. Sponsor: IEEE Computer Soci­
ety. Contact: COMPCON Spring 
'87. 1730 Massachusetts Ave. NW. 
Washington. DC 20036-1903 
(202/371-0101) 

MARCH 9-11 : Office Automation 
Conference. Dallas. TX. Sponsor: 
American Federation of Informa­
t ion Processing Societ ies. Contact: 
AFIPS, 1899 Preston White Drive. 
Reston. VA 22091 (703/ 
620-8900) 

MARCH 15-20: 1987 Technical 
Symposium Southeast on Op-

You can be sure ..• lf It'S Westinghouse @ 
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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 

Cln:lt Reocltr Service #5 

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 640 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 



Events __________________________________ _ 

tics. Electro-Optics, and Sensors, 
Sheraton-Twin Towers. Orlando. FL 
Sponsor: SPIE - The International 
Society for Optical Engineering. 
Contact: SPIE. PO Box 10. Belling­
ham, WA 98227-0010. 

MARCH 18-20: 20th Annual Simu­
lation Symposium. Bay Harbor 
Inn. Tampa. FL. Sponsor: IEEE 
Computer Society. Contact: James 
V. Leonard. 255 Patterson Lane. 
Florissant, MO 63031 (314/ 
925-6828) 

MARCH 22-26: Computer Graph­
ics '87. Conference and Exposi­
t ion. Philadelphia Civic Center. 
Philadelphia, PA. Sponsor: National 
Comput er Graphics Association. 
Contact: Computer Graphics '87. 
NCGA. 2722 Merrilee Drive. Suite 
200. Fairfax. VA 22031 (800/ 
225-NCGA) 

MARCH 24-26: SOUTHCON '87, 
Georgia World Congress Center. 
Atlanta. GA. Sponsor: IEEE. Con­
tact: Dale Litherland, Electronic 
Conventions Inc .. 8110 Airport 
Blvd.. Los Angeles. CA 90045 
(213/772-2965) 

MARCH 30-APRIL 2: 1987 Inter­
national Conference on Robotics 

and Automation, Radisson Hotel. 
Raleigh, NC. Sponsor: IEEE-RA. 
Contact: Arthur C. Sanderson. Pro­
gram Chairman. carnegie Mellon 
University. Robotics Institute. Pitts­
burgh. PA 15213 (412/578-2590) 

MARCH 30 - APRIL 2: IEEE INFO­
COM '87, Meridien Hotel. San 
Francisco, CA. Sponsors: IEEE Com­
puter Society and COM. Contact: H. 
Freeman, Architecture Technology 
Corp .. PO Box 24344, Minneapolis, 
MN 55424 (612/935-2035) 

APRIL 5-9: CHI '87 + Gl '87 -
Human Factors In Computing 
Conference and Graphics Inter­
face Conference, Toront o. Can­
ada. Sponsors: CHI- ACM Special 
Interest Group on Computers and 
Human interaction (SIGCHI): GI ­
Canadian Man-Computer Commu­
nications Society (CMCCS). Special 
Interest Group of the Canadian 
Information Processing Society 
(CIPS). Contact: ACM Conference 
Coordinator, 11 West 42nd Street. 
New York. NY 10036. (212/ 
869-7440) 

APRIL 6 -9: ESC '87- 1987 East­
ern Simulation Conferences. 
Orlando Marriott Hotel, Orlando, 
FL.. Conferences: Simulators: The 

or write: SPTC, Inc. 
14746 Raymer Street 

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

6 Information Display 

Simulation Profession: Methodol­
ogy and Validation: Tools for the 
Simulationist. Sponsor: The Society 
for Computer Simulation. Cont act: 
SCS, PO Box 17900. San Diego, CA 
92117 (619/277-3888) 

APRIL 9-10: Satellite Communica­
tions Status '87 - Technology, 
Applications and Markets, Hal­
loran House. New York. NY. Spon­
sor: Frost & Sullivan. New York, NY. 
Contact: Susan Smith, Industry 
Representative. Frost & Sullivan 
Inc., 106 Fulton St., New York. NY 
(212/233-1080) 

APRIL 20-24: Fundamentals & 
Applications of Lasers - Short 
Course,Ortando. FL Contact: Laser 
Institute of America, 5151 Monroe 
Street. Toledo, OH 43623. 

APRIL26-30: Robots 11 / 17th ISIR, 
Chicago, I L. Sponsor: Robotics 
International. Society of Manufac­
turing Engineers. Contact: Michael 
Tew. Technical Activities Dept .. 
SME, One SME Drive. PO Box 930. 
Dearborn. Ml 48121. 

MAY 16-20: 22nd Annual Meeting 
of the Association for Advance­
ment of Medical Instrumenta­
tion. Contact : AAMI. 1901 N Fort 

Myer Drive, Suite 602. Arlington. 
VA 22209-1699. 

JUNE 15-18: National Computer 
Conference. Chicago. IL Sponsor: 
American Federation of Informa­
t ion Processing Societies. Contact: 
AFIPS. 1899 Preston White Drive. 
Re ston , VA 22091 (703 / 
620-8900) 

INTERNATIONAL 

MARCH 3-5: 1987 Electromag­
netic Compatibility Symposium 
and Technical Exhibition, Federal 
Instit ute of Technology, Switzer­
land. Contact: Dr. T. Dvorak. 
ETH Sentrum-KT, 8082 Zurich. 
Switzerland. 

JOIN 
SID 

TODAY 

With special purpose technology 
standards are always built ln. 

Ask our customers ... they know. 
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_____________ Industry News 

Government approves 
data interchange standard 
A Federal Information Processing Standard. 
developed by NBS for use by the federal gov­
ernment and approved by the Secretary of 
Commerce. defines a common way to repre­
sent data so that it can be exchanged easily 
between incompatible computer systems. 
Data Description File for Information Inter­
change (Fl PS 123) adopts a voluntary indus­
try standard that was developed with NBS 
assistancce (ANSI/ISO 821 1-1986, Specifi­
cation for a Data Descriptive File for Infor­
mation Interchange). 
NATIONAL TECHNICAL INFORMATION 
SERVICE. Springfield. VA (703/487-4650) 

Performance measurements outlined 
for multiprocessor computers 
Evaluating and comparing performance of 
multiple processor computers have proved 
difficult because of the great variety ofthese 
designs. Now. however. the NBS Institute 
for Computer Science and Technology has 
come up with some suggestions on how to 
make and use performance measurements 
to "tune" current multiprocessor computer 

THERE ARE 

designs or improve the designs of future 
machines. The report. Performance Meas­
urement Techniques for Multiprocessor 
Computers (NBSIR 85-3296) looks at vari­
ous aspects of computer performance that 
can be measured. Price: $11.95 prepaid. Or­
der PB # 86-186855/ AS. 
NATIONAL TECHNICAL INFORMATION 
SERVICE, Springfield. VA (703/487-4650) 

Chemical journals database 
available on new network 
The American Chemical Society Journals 
Online database (CFTX) is now available on 
STN International (Scientific and Technical 
Information Network): and will become an 
integral part of STN's new full-text database 
service. CHEMICAL JOURNALS ONLINE 
(CJO). 

Users of the new system will now have ac­
cess to a completely revised version of the 
ACS Journals Online file (CJACS) that has 
been designed for flexibility and precision in 
searching: and access to other publishers' 
journals. 

New search software has been designed 
specifically for full-text retrieval with such 

features as easy cross-over between the 
Chemical Abstracts (CA) and CJACS files. 
and improved search capability with both 
left- and right -hand truncation. 
AMERICAN CHEMICAL SOC IETY. 
Washington. DC (202/872-4457) 

Circle Reader Service # 1 03 

SIGGRAPH '86 highlights 
available on video tape 
A 90-minute video program of the five-day 
SIGGRAPH '86 provides conference evalua­
tion specifically for experienced profession­
als among computer graphics researchers. 
end-users, systems integrators and manu­
facturers. The video report is organized as 
follows: Introduction to SIGGRAPH '86. an 
assessment of the show with a comparison 
to previous SIGGRAPHs and highlights of 
technical. product. and industry trends: a 
guided tour of the exhibition featuring brief 
presentations of more than 40 products: 
and in-depth presentations. classified by 
product. of an additional20. including prod­
uct demonstrations: a summary of on-site 
oral product descriptions and specification/ 
pricing information. The video program is 

IMITATIONS 
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QECKNIT . IT'S NOT REALLY A \~·- i 

UNLESS IT'S FROM 
® 

ZEBRA. ELASTOMERIC 
CONNECTOR 

Other elostomeric connectors may pretend to be. But 
the ZEBRA comes only from TECKNIT. In fact. we 
pioneered th6 original technology. Therefore. we hove 
more design engineering experience than anyone else. 
more built-in reliability and on- time delivery. TECKNIT is 
the dependable domestic source. 

The TECKNIT ZEBRA elostomeric connector is uniquely 
constructed of alternating layers of conductive and non­
conductive silicone rubber. permitting high density 
interlace connections as close as 0.010" centerline. This 
construction also provides non-abrasive contact plus 
superior shock and vibration protection. Connection is 
gas-tight. making the seal resistant to harsh and humid 
environments. 

OECKNIT" 
INTEfl,~ONNECTION PRODUCTS 
a TWP company 

Application for the TECKNIT ZEBRA elostomeric connector 
ts almost endless: appliances. field and test instrum ents. 
medical instruments. auto engine read-outs . .. where 
there's on LCD display. there·s a TECKNIT ZEBRA 
elostomeric connec tor for the job. 

Circle Reader Service # 7 

For more information. write TECKNIT 
135 Bryant Avenue. Cranford. N.J. 07016. 
Phone (201) 272-3850. TVI/X (701) 996-5951 
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also available in a Japanese language ver­
sion. Price: $395. 
FROST & SU LLLIVAN. New York. NY 
(212/233-1 080) 

Circle Reader Service # 104 

Computer standards groups 
described in directory 

More than 400 organizations that develop 
standards for computers. information pro-

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 
corner-to-corner, 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 

8 Informat ion Display 

cessing. and telecommunications are listed in 
a directory prepared by the NBS Institute for 
Computer Sciences and Technology. The di­
rectory identifies international. regional. and 
national organizations. professional and 
trade associations. and user groups. and de­
scribes their standards-related activities. Or­
ganizations that would like to be included in 
the directory should contact: Josephine 
Walkowicz. A265 Technology Building. 

deflection yoke is designed around mod­
ern flat-face photo-imaging CRT's, such 
as the Clinton CE 599/789 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 requ irements-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 

. ,ynttonic 
Circle Reader Service # 8 

NATIONAL BU REAU OF STANDARDS, 
Gaithersburg. MD 20899 (301 /921-3491) 

DACs provide sharper, 
more colorful TV pictures 

High-speed digital-to-analog converters 
(DACs). currently being used to enhance 
contrast and vividness of high-resolution 
CRT displays in medical electronics and 
computer-aided design applications. prom­
ise to boost color quality in commercial TV 
displays and maintain that quality even in 
large displays. 

The DACs convert a computer's digital 
commands into analog signals. which in 
turn control the red. blue. and green elec­
tron guns in a color tube. They reach speeds 
in excess of ZOOM Hz, which enable DACs to 
create displays up to 1,500 by 1,800 pixels 
and still refresh each pixel60 times/second. 

Three DAcs recently introduced by Honey­
well's Signal Processing Technologies (SPT) 
unit. include two monolithic (a single inte­
grated circuit) t riple, 4-bit devices; and a 
monolit hic 8-bit converter. Instead of using 
separate DACs for each elect ron gun. SPT's 
triple 4-bit DAC controls all t hree guns and 
can display 4,096 colors. The 8-bit DAC 
creates more than 16 million colors and 
helps generat e images that look like 3-D 
photographs. 

Complex DACs previously were made 
with several silicon chips connected by fine 
gold wires. Honeywell's new monolit hic 
converters were built using advanced inte­
grated circuit technologies. 
HONEYWELL INC., Honeywell Plaza. Min­
neapolis, MN 55408 (612/870-2207) 

Invisible bifocals 
preferred by VDT workers 

According to a study published in the 
September Journal of the American 
Optometric Association. invisible bifocals 
may be a better choice than conventional 
multifocals and reading glasses for older 
workers using video display terminals 
(VDTs). 

The study compared different fitting de­
signs of progressive addition lenses. a type 
of multifocals that differ from conventional 
ones in that they provide gradual. invisible 
change in lens power from top to bottom. 
rather than a sharp jump from one prescrip­
tion band to another. 

Conducted by researchers at The Ohio 
State University College of Optometry and 
the University of Alabama at Birmingham 
School of Optometry. the study showed that 
a design with a prescription for an interme­
diate seeing distance on top and a near­
vision prescription on the bottom was the 
one preferred by an overwhelming majority 
of the participants. The design having a non-

~--
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prescription segment on top. with a near­
vision prescription beneath it. proved to be 
not acceptable. 
AMERICAN OPTOMETRIC ASSOCIATION. 
St. Louis. MO (314/991 -41 00) 

Circle Reader Service # 102 

Electro-optical inspection 
systems facing explosive growth 

The need for higher speed industr ial inspec­
tion methods-and in many cases the re­
quirement for 1 00% inspection-has 
created a huge and growing US market for 
electro-optical inspection systems that is ex­
pected to hit $3.7 billion by 1990 (up from 
$990 million in 1984 ). according to a recent 
Frost & Sullivan study. 

While the lower cost of electro-optical 
components. introduction of low-cost lasers 
and laser systems. and development of ad­
vanced microprocessors and microcomput­
ers have contributed immensely to this 25% 
annual growth rate. the rapidly growing 
robotic/intelligent vision systems market 
segment has proved to be the catalyst for 
such growth. Robotics/vision w ill show a 
50% growth over the forecast per iod. rising 
from $1:10 mill ion in 1984 to $1 .5 billion in 
1990. 

The study, Electro-Optical Instrumenta­
tion Market for Quality and Production Con­
trol ( # 1557). looks at eight product 
categories for electro-optical instruments 
used in production and quality control: im­
age digital coordinate measuring machines: 
laser-based systems for imaging, alignment. 
and other inspection functions: solid-state 
imaging camera sytems: fiber-optic-based 
inspection systems: spectrophotometers: 
photomask alignment instrumentation: 
scanning electron microscopes: and robotic/ 
intelligent vision systems. The 244-page re­
port includes information on the major 
competitors in each market segment: and 
discussions of current and future technology 
as well as market share information and 
projections through 1990. Price: $1.575. 
FROST & SU LLI VAN, New York, NY 
(21 2/233-1 080) 
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Carroll Touch Inc. (Round Rock. TX) has 
acquired the product lines ofT ouch Technol­
ogy Inc. (Til). an Annapolis. MD-based man­
ufacturer of resistive overlay touch systems. 
Carroll Touch. a leading manufacturer of in­
frared touch systems has. incorporated re­
sistive overlay touch systems into its existing 
Add-Touch and Total-Touch product lines. 
The Add-Touch products are standard add­
on units for a variety of CRTs and flat panel 
displays. Total -Touch products are inte-

grated packages consisting of a monitor and 
touch system that are ready to plug into a 
computer. 

Lucitron Inc. (Northbrook. IL) has been 
awarded a $50.000 grant from the National 
Institute of Health for work on a new kind of 
very large. flat. video dislay panel to be used 
for medical purposes. The Small Business In-

novation Research (SBIR) grant will further 
Lucitron's work on thin. direct-view. large­
screen display panels. Lucitron's first 35-in.­
diagonal FLATSCREEN panel. delivered to a 
US Navy laboratory earlier this year. is four 
square feet in area. only 5 in. thick. and 
window-glass flat. The unit shows off-the­
air TV as well as computer-generated 
pictures. 

Joint STARS Displays 
by Hartman Systems 
Hartman Systems is proud to serve on the USAF/USA/Grumman Joint 
STARS* team, providing st ate-of-the-art full Ml L -qualified CRT color 
graphics displays fo r the airborne Operator and Control Station. 

• Meets MIL-E-5400, M IL-STD-454, MIL-ST D-810 

• High resolution, 1280X 1040 p ixels capab·i l ity 

• Hardware Harmonized : In-flight rep lacement of 
interchangeable modules without adjustment 

• B IT and in-flight fault isolation to module level 

Hartman Systems also produces a fu l l l ine of MIL-spec color shadow mask 
CRT displays in airborne or shipboard configurations. Non-interlaced and 
ultra-high-resolution will be available in the near future. 

Hartman will shortly introduce 9-inch and 19-inch high resolution rug~ed ­
ized color displays that are cost effective for applicat ion in rugged environ­
m ents where fuii-M I L qualification is not required. 
* A ir Force/Army Survei llance Target Attack Radar System 

Circle Reader Service #9 

Write or phone for more information: 

hs HARTMAN SYSTEMS 
A FIGGIE INTERNATIONAL COMPANY r.i 

360 Wolf Hill Rd., Huntington Sta., NY 117 46 
516 427-7500, TWX: 51 0-226-6982 

December 1986 11 



TODAY'S-----------------------------------------------­
TECHNOLOGY 

Today's technology: 
Tomorrow's products 

T he range of the Sixth Interna­
tional Display Research Confer­
ence (IDRC)-JAPAN DISPLAY 

86- held in Tokyo. September 30 
through October 2. 1986. was broad­
ened this year to encompass the ex­
panded frontier of the science and 
technology of Information Displays ... 
in response to the accelerated demand 
for a wide range of display systems. in­
cluding small to large screens and 
hardcopy devices. 

More than 140 technical papers pre­
sented at this year's conference de­
scribed a broad range of innovative 
technologies and advanced systems that 
included CRTs. LCDs. ELDs. VFDs. POPs. 
hardcopy printers and a number of oth­
er display devices. 

Significant among the many excellent 
papers presented during the three-day 
conference were the following tech­
nological achievements that hold prom­
ise for widespread commercial appli­
cation in the near future. 

CRT 
• A 3-in. diagonal. flat CRT having a 
vertical resolution of 300 lines or more 
and a. brightness of 70 fLat a beam cur­
rent of 70 !-LA. and applied anode volt­
age of 1.2 kV. The display has 192 
vertically deflected beams that provide 
the advantage of vertical deflection 
scanning and horizontal matrix ad­
dressing. Power consumption by the 
device's heater and anode are 0.18 W 
and 0.08 W respectively.-E. Miyazaki 
andY. Sakamoto, Kanazawa Institute of 

'Technology, Nonoichi. Ishikawa. 

1Z Information Display 

• A 4V flat beam index, color TV tube 
having a screen size of 3.15" x 2.36", a 
thickness of only 1.20", and a total 
length of 8.57". This flat tube has are­
flective type phosphor screen, inclined 
at an angle of about 20 deg to t he elec­
tron gun axis. The screen has 180 trip­
lets of phosphor stripes. Brightness is 
200 (Cd/m2

) ; power consumption, only 
6.5 W.-F. Inoue (and others). Con­
sumer Products Research Center. 
Hitachi Ltd., Yokohama. Kanagawa. 

• A 17 -in. diagonal fu ll square, 
superhigh-resolution CRT displaying 
1280 x 1 024 pixels with an 0.3 mm 
maximum convergence error. The CRT 
has 64 Hz horizontal scanning and is in­
tended for use in high resolution, com­
pact display applications.- K. Koba­
yash i (and others), Toshiba Corp., 
Fukaya, Saitama. 

• A 43-in. diagonal direct-view. color 
CRT having a 4:3 aspect ratio. and 
11 0-deg deflection angle to keep the 
tube as short, and therefore as light­
weight, as possible. The overall display 
is just 24.3 in. deep; screen size is 35.4" 
x 28".- S. Ashizaki (and others) , 
Matsushita Electronics Corp .. Takat­
suki, Osaka. 

LCD 
• An 8.5-in. diagonal full color, high 
resolution LCD having 960 x 200 pixels, 
driven by simple multiplexing (32-
driver ICs on glass substrate). Overall 
dimensions of the display are 9" x 6.5" x 
1". High brightness is achieved by back-

lighting with cool white spectrum 
consisting of a diffuser and a lighting 
curtain. two hot-cathode f luorescent 
lamps, and a reflector.-H. Arai (and 
others), Product Devel. Lab., Mitsubishi 
Electric Corp., Amagasaki. Hyogo. 

• A 6-in. diagonal. active matrix ad­
dressed LCD having 320 x 250 pixels 
resolution and 8 gray levels or satura­
ted colors. Display area is 5" x 4". Devel­
oped for the French MINITEL sys­
tem-a telephone information ser­
vice- the LCD panel is intended to 
replace the 9-in. CRT screen currently 
used in the system.-M. Bonne! (and 
others), Centre National d'Etudes des 
Telecommunications. Lannion Cedex, 
France. 

• A 13-in. diagonal, multicolor LCD 
having 639 x 400 pixel resolution and 
RGB mosaic color filters driven by a 
simple multiplexing method. The de­
vice's high multiplexing capacity is 
based on the bistability of t he device's 
ferroelectric LC mat eriaL-H. Hatoh 
(and others). Electron Device Engineer­
ing Laboratory, Toshiba Corp., Yoko­
hama, Kanagawa. 

• A flat panel color LCD in which the 
128 x 128 pixel color pattern is dis­
played by opening and closing a ferro­
electric LC matrix shutter placed in 
f ront of a backlighted panel. The panel 
consists of LEOs capable of emitting red 
and green colors uniformly. A full-color 
version of the display, under RGB LEOs, 
is presently under development.-T. 



________________________ TODAY'S 
TECHNOLOGY 

Tanaka (and others). Tokyo University 
of Agriculture & Technology, Koganei. 
Tokyo. 

• A matrix-addressed LCD with high 
information content and high contrast 
ratio using non-linear elements (at each 
pixel) that consist of a simple structure 
of back-to-back diodes. The two­
terminal switching elements can be 
manufactured in one photolithographic 
process: the two sequential thin f ilm 
depositions. with one aperture mask. 
The 1Z8 x 1Z8 dot matrix. LCD panel 
has high contrast rating--greater than 
ZO: 1 under a duty ratio less than 
1 /900.- S. Fujita. Wireless Research 
Laboratory. Matsushita Electric Indus­
trial Co .. Ltd .. Kadoma. Osaka. 

PDP 
• A 512 x 5 12 pixel. plasma display 
panel (PDP) that uses an independent 
sustain and address technology. The 
panel's advanced addressing Lecl1nique 
requires only 51Z circuit drivers instead 
of the conventional 1 024. Drivers use 
the simple open-drain n-channel MOS­
FET output structure. which can be 
manufactured at a lower cost than the 
popular totem pole drivers. This design 
incorporates an energy recovery sustain 
circuit that uses inductors to recover 
90% of the energy normally lost in 
charging and discharging the capaci­
tance of the plasma panei.- L.F. Weber 
and K.W. Warren. Computer-based Ed­
ucation Research Laboratory. Universi­
ty of Illinois at Urbana-Champaign. 
Urbana. IL 

• A 5-in. diagonal. planar pulse dis­
charge panel with 160 x 127 display 
cells providing 256 gray levels for a col­
or TV display. The panel consists of only 
two parts: a front plate with display and 
auxiliary anodes and three-color phos­
phor dots: and a rear plate with cathode 
and banks. A pr iming path. between the 
display and auxiliary cells. is provided on 
the rear plate to obtain large memory 
margins.- H. Murakami (and others). 
NHK Science and Technical Research 
Laboratories. Tokyo. 

ELD 
• A high contrast EL unit having 16 x 

16 pixels and providing a contrast ratio 
of 5:1 at 10.000 lx ambient illumina­
tion. Units are Z" x Z" x %" and can be 
arranged to provide a large screen 
graphic display with a constant pixel 
pitch. Color is amber; brightness is 50 fL 
(at ZOO Hz. ZOO Vp).- T. Shyoji (and 
others). R&D lse Electronics Corp .. lse. 
Mie. 

VFD 
• A 3ZO x 3ZO pixel color graphic 
front luminous vacuum fluorescent dis­
play (FL VFD) having a bright image that 
is observed from the phosphor-coated 
side. Display area is 7" x 48". RGB trios 
pitch is 0.56mm. By controlling light 
emitting time per dot. halftone images 
can be generated on the display.-K. 
Morimoto and E. lmaizumi. Futaba 
Corp .. Mobara. Chiba. 

HARDCOPY 
• High quality. full-color direct print­
ing based on selective exposures and 
employing a single gun. white light laser 
that oscillates three primary colors si­
multaneously. The white light laser 
beam is split into three color beams. 
then each beam is individually modu­
lated by input data signal and 
recombined. This colored beam scans 
color photograhic material to produce a 
full color picture.- M. Takashima (and 
others). Shaken Information Media Lab­
oratory . Shaken Co. Ltd .. Wako . 
Saitama. 

• An ink-transfer. thermal printer 
using a digital/analog method to repro­
duce half-tone images. The device uti­
l i zes heat interference among the 
printed dots-that is. the dotted area 
consisting of multiple dots is gradually 
varied in size by the feeding print ener­
gy. Halftones reproduced on the printer 
feature high image quality: more than 4 
pixel/mm spatial resolution: and less im­
age noise. The system has over 1.5 ms/ 
line print speed without deterioration 
of image quality. An A4 size. full gray 
scale image can be printed within 7 sec­
onds. even when using a 16-dot /mm 
printer .- T. Kanai (and others). 
Toshiba R&D Center. Toshiba Corp .. 
Kawasaki. Kanagawa. 

• A conference copyboard 36" x 51" 
from which letters and figures drawn 
on the board can be copied in a reduced 
hardcopy size for distribution. Writing 
or drawing is done on a large white 
sheet that moves across the copyboard 
surface into its interior where the let­
ters or figures are converted into digital 
signals for transmission to a stand­
alone therma l -head printer.- J. 
Tadokoro. Applied Facsimile Engineer­
ing Section. OKI Electric Industry Co .. 
Ltd .. Tokyo. 

• A double-sided. white enameled 
copyboard 35.5" x 7 1" using a scanning 
principle to read information written or 
drawn on the board for transmittal to a 
stand -alone printer to produce 
hardcopies. The self-moving scanner­
similar to that used for a stationary 
document-type facsimile-consists of a 
contact image sensor. a Selfoc lens ar­
ray. a fluorescent lamp. and a driving 
u11it (to rnove the scanner across the 
board). The device rides on a guide rail 
on top ofthe board. An A4-size thermal 
printer interfaces with the copyboard to 
produce copies of information directly 
off the copyboard.- T. Yamashita (and 
others). Matsushita Graphic Communi­
cation Systems Inc.. Okayama Factory. 
Okayama. 

3-D 
• A 3-D display that generates images 
in space permitting a viewer to see the 
other side of the image by moving 
around it. The method uses a gas laser 
and a moving screen. and operates on 
the same principle as the varifocal mir­
ror method-with the laser projecting 
sequentially cross-sectional images on 
the moving screen. When the screen's 
moving speed and the laser's scanning 
speed are fast enough and synchronized 
to each other. the 3-D image can be 
seen in space-due to the afterimage 
effect of the eyes.- H. Yamata. 
Sh ibaura Institute of Technology. 
Tokyo. 

(Complete papers are published in the Proceed­
ings of the 6th International Display Research 
Conference-JAPAN DISPLAY "86. The Society 
for Information Display. 8055 W. Manchester Av­
enue. Suite 615. Playa del Rey. CA 90293) 
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CRTBEAM-------------------------------------------------------------------
PROFILE 
MEASUREMENTS 

Knife-edge technique 
improves measurement 

of CRT beam pr~files 
E ngineers at EG&G Gamma 

Scientific have developed an 
improved technique for mea-

suring spatial profiles of color CRT 
beams - from which line width. peak 
luminance, color. and convergence mea­
surements may be derived. 

The technique (patent pending) uses 
a knife edge for scanning the beams and 
a three-detector assembly for develop­
ing the profiles of the Red. Green, and 
Blue beams - for all practical purposes, 
simultaneously. During the scan, an 
incremental profile of the incremental 
radiance is developed. When this func­
tion is differentiated. the spatial beam 
profile is produced. 

Basic advantages of this technique, 
according to the engineers. are: 

• Improves signal to noise ratio 
• Eliminates the effects ofslit width 

on spatial profiles (normal CRT line 
width measurement methods use 
slit apertures) 

• Simplifies profile centroid calcula­
tion (essential for convergence and 
beam deflection linearity measure­
ment) 

• Includes the effects of beam inter­
actions in measurement (as com­
pared to measuring each beam's 
profile with the other two beams 
turned off) 

• Eliminates the effects of intensity 
of spatial beam drift. or both (as 
compared to measuring each 
beam's profile with the other two 
beams turned off) 

• Eliminates any problems of mea­
surement aperture width vs grille 
or shadow mask pitch or structure. 

In addition. the new measuring sys-

14 Information Display 

tern features periodic controlled sam­
.pling, which significantly reduces the 
effects of jitter due to power supply. 
frame, and horizontal line ripple on the 
measurement values. 

The system also has a channel cross­
talk deconvolution routine that is used 
during set-up and, in any one channel. 
removes any spectral energy from the 
other two channels. This is accom­
plished by making three scans; one 
with each beam on and the other two 
turned off. 

TRHXX.a\ PMT ASSEfofll. Y 

X o 
X-Y POSITIONER 
DIGITAL READO~T-

0 

Then. by analyzing the output of 
each detector channel for each scan and 
solving the resultant simultaneous 
equations. crosstalk factors for each 
detector channel relative to the other 
two channels can be developed and used 
to remove the effects of crosstalk. In 
the process. any crosstalk between the 
spectral overlapping of detector chan­
nels is also eliminate(:!. 

In operation. the telemicroscope 
used in the system is focused on the 

(Continued on p 18 .. . ) 
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GREAT BOOKS IN PHOTONICS ... 
EVERYTHING YOU NEED TO KNOW TO SELECT THE RIGHT PHOTOSENSITIVE DEVICES - SEND FOR THEM TODAY! 
Send today for the compendium of photosensitivity knowl­
edge. Described in detail is the world's most complete 
line of photosensitive devices- Hamamatsu's! You 'll have 

PHOTOMULTIPLIER TUBES FOR 
EVERY NEED This 68-page catalog 
details 18 PMT characteristics including 
spectral response, luminous sensitivity, 
ground polarity, dark cu rrent and hys­
teresis for the most complete line of 
head-on and side-on types, %"-20 inch 
diameter. Selection guide with specifi­
cations and dimensional outlines help 
you make the best choice. 

PHOTOTUBES-This 18-page catalog 
includes a selection guide, spectral 
response charts, dimensional outlines 
and specification charts for more than 
40 head-on and side-on phototubes, 
UV detectors, vacuum phototubes, 
gas-filled and biplanar phototubes. 

PHOTODIODES - Silicon, PIN Sili­
con, GaAsP, GaP, Avalanche This 44-
page catalog provides spectral range, 
response time, temperature charac­
terist ics. linearity and specifications 
for UVto IR silicon, visible to IR silicon, 
GaAsP and GaP photodiodes. 

PHOTOCONDUCTIVE CELLS CdS, 
CdSe This 16-page catalog describes 
performance characteristics and speci­
fications of various photoconductive 
cells used in exposure meters. auto 
dimmers, musical instruments, flame 
monitors, street light controls and 
other applications. 

OPTOISOLATORS Single and multi­
element LED-CdS optoisolators, LED 
phototransistors, Lamp CdS and opto­
interrupters are described. Photos and 
diagrams illustrating physical charac­
teristics and complete specifications 
are provided in this 18-page catalog. 

Call or write to receive one 
or all ten catalogs. 

at your fingertips the precise information you need to 
specify the right device for each application! 
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UGHT SOURCES-Deuterium, Xenon, 
Mercury-Xenon, Hollow Cathode, etc. 
This 24-page catalog provides infor­
mation about the most complete line 
of light sources for scientific instru­
ments. Specifications are prov ided 
which define the high stabil ity and 
dependability. Super-quiet xenon lamps 
are among the special light sources 
described. 

PHOTOMULTIPLIER TUBES FOR 
SCINTILLATION COUNTING AND 
HIGH ENERGY PHYSICS This 30-
page catalog provides a quick reference 
of PMTs with special performance char­
acteristics. Energy resolution, pu lse 
linearity, response time and application 
information are included. 

VIDICONS -Visible, IR, UV, X-Ray 
This 24-page catalog provides a cross­
reference of vidicon types and typical 
applications in addition to dimensional 
outlines, application photos and com­
plete specificat ions. 

SPECIALTY IMAGING TUBES - This 
25-page catalog contains a number of 
new types of photon ic devices for cap­
turing stat ic and transit images. An 
ideal source of ideas for new types of 
instrumentation. 

INFRARED DETECTORS - PbS, 
PbSe Cells; Ge, lnAs, lnSb Cells; 
Photon Drag Detector; Pyroelectric 
Detectors & More This 36-page cata­
log describes I R detectors with various 
elements and configurations. Extensive 
diagrams, characteristic graphs and 
glossary accompany performance 
specifications. 

OTHER CATALOGS AVAILABLE: 
Accessories for Photomultiplier Tubes, 
Image Intensifier Tubes, PCD Linear 
Image Sensors 

HAMAMATSU 
c• Copyright 1986. Hamamatsu Corporation 
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'D'ue Grey Shades 
at High Speeds 
for Less than $5000 
Raytheon's TDU-850, Thermal Display 
Unit. produces photo quality images 
on an 8¥4' x 200ft. roll. The TDU-850 
prints 16 shades of grey in less than 20 
milliseconds per line; black and white 
images at 5 milliseconds per line. Price 
per unit from $4950. depending on 
interface and application. (Slightly 
higher overseas). Discounts for OEM 
large volume quanti t ies. Fixed thermal 
head assures perfect registration. Reso­
lution better than 200 dots/ inch. Direct 
thermal technology requires no toners 
or developers. Standard or custom inter­
facing. For details . contact Marketing 
Department, Raytheon Ocean 
Systems Company, Westminster Pa rk , 
East P rovidence, RI 02914 USA. 
Tele phone (401) 438-1780 
Telex 6814078. 

Raytheon 
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CRT BEAM------------------------------­
PROFilE 
MEASUREMENTS 

( ... continued from p 14 j 

monitor's phosphor screen. A video sig­
nal generat or generates a thin white 
line grid on the face of the monitor. The 
scanning syst em oft he t elemicroscope 
moves the knife edge aperture across 
t he image plane of the telemicroscope 
- in increments as small as 10 microns 
in t he image plane. With a 3X objective, 
this corresponds to 3.3 microns in the 
phosphor (object) plane. Its motion is 
under software control of a desktop 
computer. 

Different power objectives may be 
used. either higher or lower. for CRTs 
with different resolutions or screen 
sizes. or both. 

To make measurements on either 
horizontal or vertical lines. the tele­
microscope is rotated about its optical 
axis 90 deg. To measure profiles at dif­
ferent locations on the CRT screen. the 
telemicroscope is mounted on an X-V 
mechanism large enough to move it 
anywhere within the display field. 

For production measurements. this 
technique can be added to the GS-1000 
Automatic CRT Measurement System. 
Using this combination of technologies. 
spatial profiles can be measured any­
where specified in the whole display 
field. without the need of rotating. re­
focusing, or moving the telemicroscope 
from one location to another. 

Regardless of the met hod or model 
chosen for analysis, the discrete spatial 
dat a- as measured by this knife edge 
process -contains all the information 
necessary to determine color CRT beam 
charact eristics. 

(Developed from A Unique Technique for Mea­
suring Spatial Profiles of Color CRT beams -
EG&G Gamma Scientific Inc .. San Diego. CA) 

Circle Reader Service #101 



-----------------------------------------------------------------VIDEO SIGNAL 
GENERATORS 

High-res color monitors 
drive development of 

sophisticated generators 

R apidly growing demands 
from industry for higher­
resolution color monitors 

(HAMs) in such areas as CADI CAE. mili­
tary and commercial avionics (trainers/ 
simulators) and the graphic arts. are 
stressing the capabilities of present 
HAMs. Indeed. the currently accepted 
specifications that define the minimum 
for hi-res color monitors are almost 
obsolescent. 

As a result, existing HAM pixel resolu­
tions of 1024H x 1024V that display 
non-interlaced frames at a horizontal 
frequency of 64 kHz (a dot-clock fre­
quency of about 100 MHz). are rapidly 
being pushed toward 2048H x 2048V 
with clock frequencies in excess of 360 
MHZ. 

To meet the parallel growing concern 
of HAM designers. manufacturers. and 
end-users on how to measure electrical 
and visual characteristics of higher­
resolution HAMs. manufacturers of 
video (signal) generators (VGs) are 
also pushing the limits of their testing 
tools toward faster speeds and higher 
resolutions. 

Although a particular existing com­
mercial generator may not appear to 
offer enough performance to exercise a 
specific HAM. considerable information 
may be gleaned in a development labor­
atory by using the VG as a raster gen­
erator and an external pulse generator. 
slaved to the VG, to generate smaller 
pixels than the VG can generate alone. 

by Edward S. Jacklitch 
Marketing Consultant 
TEAM Systems 
Santa Clara. CA 

Specification Quantum TeamAstro TeamAstro 
OPIXImager VG-811 VG-807A 

Dot Clock 
Frequency range - MHz 1.6 to 200 5 to 120 5 to 160 

Simultaneous display 
states* per frame 
Frequency - MHz 

Up to 25 256 114 702 
Up to 50 16 114 702 
Up to 100 4 114 702 
Up to 200 2 114 (to 120 MHz) 702 (to 160 MHZ) 

Sync adjustment 
resolution - n-sec 40 to 80 50 20 

Analog Outputs 
Volts across 75 ohm load 

VIdeo signal 0.714 0.5 to 1.27 0.5 to 2 
Sync 0.286 0 to 0.7 0 to 0.5 
Set up 0 to 0.2 o to 0.25 

Circle pattern 6 

Burst patterns 0 4 (variable) 3 

Windows 16 prgrmable 

Price, dollars 12,500 10,950 15,800 

·Each color bar. gray scale step, and graphics and background plane constitute 
one state. This Is a measure of the versatility of the VG In a test situation. 

Generator selection 
Before selecting a VG. it is necessary to 
consider certain key paramet ers. then 
carefully weigh the alternative systems 
available. 

Scan rates - Even though most pres­
ent VGs operate at 64kHz. selecting a 
VG that has horizontal scan rates to 
200kHz or so w ill enable the testing of 
new higher-resolution monitors that 
are already reaching the market. Pick 
the model with the finest selection of a 
sweep time at. or very close to. the 

actual operating requirement of the 
HAM. When timing can be precisely 
selected. it minimizes visual distortion 
on the display. 

Dot clock frequency - Make sure the 
VG selected has the highest dot clock 
frequency at which all features and 
capabilities are operating - such as 
the number of display features that can 
be utilized at maximum dot clock 
frequency. 

Patterns - Cross hatches. dots. cir­
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cles. characters. color bars, and gray 
scales are important evaluation pat­
terns. The VG being considered should 
be able to mix and match these pat­
terns at full rated dot clock frequency 
so that it is possible to develop a screen 
full of various patterns for evaluating 
several parameters at the same time. 
Video outputs- The more signal out­
puts avai lable. or optional on a specific 
VG. the more versatile it will be in use. 
Most HAMs require at least one of the 
following kinds of signal inputs: 

• One bit (on-off ECL/TTL for each 
of Red. Green. and Blue signals 

• Two bit ECLITTL, where the most 
significant bit gives 7096 bright­
ness on the CRT, and the second bit 
is used for the final3096. This tech­
nique is used to produce halftones 

• Composite video. RGB with sync 
signals coming down the -same 
wire, or available separately 

• Eight bit parallel word. giving up to 
256 levels of shading. 

The parallel output, besides being able 
to exercise HAMs having integral DACs, 
is also helpful in exercising DACs them­
selves. Some VGs do not output all 
eight bits at full rated speed. Make sure 
the VG being considered has enough 
performance to test the devices 
required. 

And finally. in the selection process 
make sure to measure t he analog video 
pulse output risetime at the end of a 
convenient length of coaxial cable, 
properly t erminated: sometimes the 
vendor specifies the pulse risetime at 
the rear panel connector. rather than at 
the end of a cable. The extra capacit ance 
of the cable can distort the pixels. and 
mask the apparent performance of a 
given HRM. 

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 typ .. of PM tubea 

• AD-MU a heel atock 
• AD-MU protective caaea a .. ure full fidelity of valuable taped data 

• Helpful engineering & dealgn aervlce 
• Palnataklng ln·houae quality control. 

Now- 4 decades of magnetic shielding leadership. 
Your magnetic shielding problems end here 
at Ad-Vance. 

ZO Information Display 

AD-MU foils cui. wrap easily, quickly 

Circle Reader Service # 14 

Standardized testing 

Today's highly sophisticated. low cost 
commercially available VGs offer a 
broad range of capabilities to fit specific 
needs on any given application. These 
high performance tools provide a con­
venient and versatile source of complex 
video signals that allows designer. man­
ufacturer. and end-user alike to apply 
similar standardized testing to HAMs. 

Circle Reader Service # 108 

CRT 
CONSULTANT 
• Have a design or man­

ufacturing problem 
with your electrostatic 
or magnetic CRT? 
Want an alternative to 
hiring and training 
more engineers? 

• Custom designed 
electrostatic deflection 
systems with corrected 
aberrations. Deflect 
wide beams into Iorge 
angles with little or no 
spot growth. 

• 22 years experience in 
electron beam 
technology. 

Michael W. Retsky, Ph.D. 
303/598-6941 

Circle Reader Service # 19 



Products on Display 

Information system ties 
computers, WPs, printers 
to telecommunications 

M ulti-function. multi-user 
NetExpress 2 1 00 Global 
Office combines office 

automation functions with electronic 
transmittal and receipt of documents 
and information ... permitting a net­
work of operators and executives in lo­
cations around the world to perform a 
variety of oper.ations on a given 
document. 

The system consists of a Canon laser 
printer/copier. an IBM Personal Com­
puter AT, and a controller that serves to 
interface the two components and pro­
vide for multiple applications and uses 
in today's business and scientific envi­
ronments. The integrated software/ 
hardware system creates. stores, re­
tri eves. edits . prints. duplicates, 
transmits, and receives graphic materi­
al, photographs, and text. It supports 
up to 15 local terminals and exchanges 
information among as many as 32 mul­
tiple destinations using a single com­
mand. 

Utilizing a high resolution digital 
scanner to convert visual material 
(graphics, photographs. and text) into a 
digital format. the NetExpress 21 00 
transmits documents or images around 
the world quickly and accurately-over 
telephone lines. via satellite. or on dedi­
cated data networks, depending upon 
destination . .Documents are printed on 
plain paper or company letterhead (or 
both) at each receiving location. 

The system's high-speed, digital laser 
printer can print. copy, enlarge, reduce. 
or modify documents in near-typeset 
quality (400 x 400 dpi) and can repro­
duce photographs in up to 64 grada­
tions of tone. Operating also as a copier. 
the system performs a wide range of 
sophisticated copying and editing func­
tions including positive/negative rever-

sals. two-page separation. blocking. 
framing, enlarging/reducing (50%-
200%). and more. Copies can be repro­
duced at speeds up to 24 per minute. 
Price: $40.000. 
NETEXPRESS SYSTEMS INC .. San 
Mateo. CA (415/341 -1370) 

Circle Reader Service # 109 
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Documentation system 
automatically plans, 
supervises work flow 

0 verseeing the complex 
matrix of tasks involved in 
engineering documenta­

tion for manufacturing operations­
from design concept drawings through 
working details to information 
archiving- frequently requires consid­
erable manual effort and often takes 
many weeks for valuable information to 
reach the user. 

To overcome these problems and 
streamline the work-flow. engineers in 
Kodak's Advanced Systems Group have 
developed a system that automates the 
many documentation management 
functions and eliminates manual 
routing and distribution of drawings. 
Using artificial intelligence tools. pro­
cess mapping, queuing theory, and a 
systems integration approach. the doc­
umentation management system short­
ens product cycles. increases both 
throughput and productivity, and re­
duces costs-while assuring improved 
accuracy of the finished product. ac­
cording to the engineers. 

Based on the Kodak Cerebral Mana­
ger software. which is custom-con­
figured for each user. the system func­
tions as supervisor (or job manager) in 
requesting. collecting. processing. and 
conveying information among the vari­
ous design/manufacturing environ­
ments. It internalizes PERT charts to 
control workflow and time lines; pro­
vides necessary checks to insure that 
the required approvals and tasks are 
carried out; and serves as an interface 
between dissimilar pieces of equipment. 
so information may be exchanged 
among them. 

The system software is in reality a 
"skeleton" that requires a set of rules­
the equivalent of only a few hundred 
lines of code. instead of the hundreds of 
thousands of lines of code conventional-
22 Information Display 
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ly used to produce a dedicated applica­
tion . A model of the user's existing 
system, including personnel and equip­
ment resources. is created that parallels 
the processes involved in preparing 
technical documentation within the 
user's organization. 

No attempt is made within the pro­
gramming to impose preconceived 
ideas of how activities should be carried 
out. Rules established for the software 
to use in making its decisions are based 
on the customer's own working meth­
ods. The system "knows" what infor­
mation is needed and obtains it in the 
most efficient way-asking questions. 
if necessary. The software automatical­
ly prepares a tailored PERT chart and . 
then proceeds to shepherd the job from 

start to finish. planning the schedule 
and monitoring the process. The sys­
tem uses an open architecture approach 
to handle interfacing various electronic 
systems so that the CAD equipment. 
photo-typesetting. or other devices can 
communicate. 

The Kodak system does not require 
specific equipment configuration. other 
than the symbolics host computer that 
runs the software. The user's existing 
equipment can be used. with any chang­
es or additions implemented when nec­
essary to improve operations. 
EASTMAN KODAK CO .. Advanced Sys­
tems Group. Government Systems Div .. 
Rochester. NY (716n24-1336) 
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LED indicator block 

An eight-in-one LED indicator block. con­
sisting of eight individual rectangular light­
emitting diodes within a single integrated 
assembly, enables the user to install eight 
LEOs at one t ime with uniform height and 
perfect alignment; and to use wave solder­
ing. rather than hand soldering of individual 
LEOs. The indicators also have the correct 
polarity and cannot be installed in reverse. 
Additionally. the package provides accurate 
location on a printed-circuit board behind 
the panel so that the LEOs line up behind 
transparent openings in an overlay. 
INDUSTRIAL DEVICES INC .. Edgewater. NJ 
(201/224-4700) 
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EL graphics display modules 

Two electro-luminescent (EL) graphics dis­
play modules incorporate touch screen input 
devices. offering a maximum resolution of 
32 x 16 touch points. Model M2EL 512 x 
256 P-9 uses an infra-red beam touch panel; 
Model M2EL 512 x 256 P-10. a t ransparent 
resistive membrane overlay. The number. 
size. and location of touch points activated 
is programmable. Each module has an 
RS-232C port for connection to the touch 
panel, thereby eliminating the need for a 
separate host serial port to accommodate 

the touch device. The IR panel is 11.75" x 
7.85" x 1.0~ making the overall depth of 
the display panel a maximum of 3.0 in. 
Because the resistive membrane touch 
screen is affixed directly to the display 
screen face. no depth is added to the display 
except for the interface card. Overall dimen­
sions of the display module are 10.278" x 
5.708" X 2.50': 
DIGITAL ELECTRONICS CORP .. Hayward. 
CA (4151786-0520) 
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Graphics desktop printer 

Model 4696 Color Ink-Jet printer is a low­
cost. desktop personal printer that pro­
duces a color print in approximately 2.5 min 
- on paper or transparency. Two systems 
configurations are available. The 46964 
Color Graphics Output System features 120 
dots per inch resolution and a palette of 
130.000 colors. is host-based and performs 
as a shared "plotting" resource off ASCII­
based computers. such as those produced by 
DEC. The CX46965 version was developed 
for use in the IBM 3270 host environment. 
Prices: 4696 - $1 .795: 4696S - $6.995; 
CX4696S- $8.995. 
TEKTRONIX, Beaver ton, OR (503/644-
0161) 
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Raster-scan film recorders 

Ultra high line rate (60Hz non-interlaced) 
CompactColor Model 635 and MultiColor 
Model638 film recorders offer direct screen 
compatibility wit h such graphics worksta­
tions as: Apollo. Chromatics. DEC. IBM 
5080. Ramtek. Raster Technologies. Seiko. 
Silicon Graphics IRIS series, Sun Micro­
systems, Tektronix and others. The addition 
of the CompactColor Model 635 brings 
raster-scan CINE capability to the 64kHz 
environment. Single 16 mm frame and 35 
mm pin-registered film heads are available 
with this unit. The film recorder features 
35mm. 4x5. SX-70. CB-33. and 8x10 fi lm 
backs for slides, instant prints. and trans­
parencies. Price: $18.950 (starting). 
DUNN INSTRUMENTS. San Francisco. CA 
(415/957-1600) 
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Projection camera 

Polykon 6300H Projection Step and Repeat 
Camera is a large area display system used 
for photo tooling of multi-layer circuit 
boards, and projection printing of high reso­
lution substrates used in flat panel displays. 
The unit is completely computerized, and 
can step and overlay previously generat ed 
patt erns. It comes complete with a 1000-

RENEWAL TIME FOR S.I.D. MEMBERS 
Your renewal notice was sent to you last month-and you might not get 
another! 

If you haven't renewed yet, and can't find the notice-just send your $35 
check or money order (U.S. Funds) to SID Headquarters now. 

Less than a penny a day gives you all these extras-besides the prestige of 
S.I.D. membership: 

• Automatic free subscription to INFORMATION DISPLAY and PROCEED-
INGS OF THE SID 

• Reduced rates for other S.I.D. publications 
• Membership in your local chapter 
• Reduced fees for Annual International S.I.D. Symposium & Seminar, and 

International Display Conference. 

DON'T DELAY-PUT YOUR MONEY IN THE MAIL TODAY! 

Society for Information Display 
8055 West Manchester Avenue, #615 

Playa Del Rey, CA 90293 
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watt mercury light source (G lines) with 
field coverage up to 10" x 10" with resolu­
tion of 5 microns. Options include laser 
interferometer positioning. automatic reti­
cle to wafer alignment using image process­
ing. and automatic reticle changing. Table 
travel is 24" x 30': with a maximum step 
field of 24" x 30" plus one image size. 
Repeatability is ± 2 micron (standard):± 1 
micron (optional). 
ELECTROGRAFICS INTERNATIONAL 
CORP .. Warminster. PA (215/443-5190) 
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Input system controller chips 
Implemented in Cmos for ultra-low power 
consumption. the L2001 BK Instrument 
Panellnput system controller chips include 
a complete auto-ranging AID subsystem. 
switch encoding. Each chip provides out­
puts for both standard RS232C serial and 
5-v ttl serial communications. Up to three 
panel potentiometers and up to 15 switches 
can be connected to the chip to provide a 
complete system ready to communicate 
with the instrument central controller over 
a three-wire harness. Software is available 
for IBM PC compatible instrumentation. 

26 Information Display 

The L2001 BK supports 32 baud rates from 
150 to 76,000 baud: and odd, even. or no 
parity conditions. Controller parts incorpo­
rate a special auto-center technique that 
eliminates adjustment and centering of 
potentiometers. The chip will support up to 
10096 range differences between potenti­
ometers. Price: $25.00 (single piece with 
discounts up to 5096 in large quantities). 
LIGHTGATE. Oakland, CA (415/653-8500) 
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Digitizing service 

Automatic digitizing service provides fast 
turnaround for inputting existing drawings 
or blueprints into CAD and graphic systems. 
St andard output to IGES as well as direct 
interfaces to major CAD suppliers are avail­
able. Additional CAD services. such as edit­
ing, revising. and plotting are also available. 
CADSCAN, Scotch Plains. NJ (201/322-
9595) 
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EL display systems 
Family of sunlight-readable. high-bright 
electro-luminescent (EL) display systems. 
which vary in size from 4" x 4" (256 by 256 

pixels) t o 8" x 8 " (512 by 512 pixels). use a 
split column elect rode configuration glass. 
and an advanced interconnect system that 
allows t he screen refresh rate t o be more 
t han doubled - resulting in a bright display 
in direct sunlight applications. With bright­
ness levels to 125 ft-L (unfiltered). and 
120-degree viewing angles. the EL56 Series 
displays permit wide flexibility in installa­
tion. The systems come completely inte­
grated in full-case enclosures. with standard 
CRT interfaces. or optional Parallel or Serial 
interfaces to provide either alphanumeric or 
graphics controllers. Flexible power require­
ments for the systems allow use of either 
24 v or 28 v de (unregulated 17 v t o 32 v). 
or 15 v de regulated. Power consumption 
ranges from 25 to 40 watts. depending on 
the model. 
INFODEX INC., Waterbury, CT (203/757-
9291 ) 
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Intelligent sensor systems 

Fluxgate Heading Sensor is a complete sub­
system t hat can be used as a smart periph­
eral device to provide heading input t o 
another system. Models vary in size and 

High Voltage Power Supplies to 
30KV 

Our engineering department designs 
supplies to full MIL SPECS, as well as 
high-reliability supplies to commercial 
standards. 

These samples of power supplies are 
suitable for multiple customer-specified 
applications, or we will design a 
prototype to suit your application. 

For prompt attention to your 
requirements, write or phone Bill Holt or 
Don Hill. 

Penn·Tran Corporat1on Route 144 North. P 0 Box 1321 W1ngate PA 16880 
8 14·355· 1521 Telex 706473 
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complexity. ranging from a simple toroidal 
sensor coil with internal gimbaling, to a 
high-precision sensor system with a built -in 
microprocessor: The more advanced model 
has digitally variable damping. automatic 
deviation correction. a range of selectable 
outputs, and can drive remote LCD readouts 
directly. 
KVH INDUSTRIES, Middletown. Rl (401/ 
847-3327) 
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Video digitizing system 

Slow-scan video digitizer, COMPUTER­
EYES/2 for the Apple II series of personal 
computers. connects to any standard video 
source (video tape recorder, video camera. 
videodisk, and so forth). The system fea­
tures: single plug-in board: capture time of 
less than 6 sec for any mode and any num­
ber of gray levels: software controlled video 
switching that provides preview of the 
video input directly on the monitor: auto­
matic calibration of brightness and con­
trast. and Appleworks-like menu-driven 
software. The digitizer acquires both stan­
dard and double hi-res images. as well as 
true gray-scale images on Apple lie's 

equipped with Video-7 Enhancer or Legend 
'E Card. Price: $129.95. 
DIGITAL VISION INC., Needham. MA (617/ 
444-9040) 
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Touch input system 

Scanning infra-red beam input system for 
the Textronix terminals includes a 13-in. 
Smart-Frame and a custom insert that fits 
inside the existing bezel: and a Smart-Y. 
serial splice controller that reformats 7-bit 
ASCII compatible protocol into 8-bit bytes 
for communication with Smart-Frame. In 
addition. Smart-Y allows data from the 
computer terminal and the Smart-Frame 
to share a single EIA-232-C host link. Price: 
$1,000. 
CARROLL TOUCH, Round Rock, TX (512/ 
244-3500) 
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Half-height hard disk 

Model3540 Winchester disk drive is a half­
height 3.5-in. unit that features a 40 MB 
formatted capacity, and a 40 millisecond 
average access time. The drive has a low 
power requirement of only 12 watts. 

THE MORE ______ _ 
POWERFUL FORCE_ 
IN RUGGED CRT 

AND DRIVE 
ELECTRONICS PACKAGES 

• A WIDER PRODUCT RANGE SPANNING AVIONIC 
AND MILITARY, BROADCAST, RADAR AND 
MEDICAL APPLICATIONS 

• A GREATER R & D PROGRAMME, WITH EXPANDED 
TECHNOLOGY RESOURCES 

• A GREATER DEDICATION TO SPECIAL-PURPOSE 
CRT AND DRIVE ELECTRONICS PACKAGES FOR 
RUGGED AND DEMANDING APPLICATIONS 

Recording density is 13,171 bits-per-ln.: 
track density is 1019 tracks-per-ln. Price: 
$1,000. 
C. ITOH ELECTRONICS INC., Los Angeles, 
CA (213/306-6700) 
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Color graphics workstation 
The 32-bit microprocessor-based Model 
G5068 Color Graphics Workstation func­
tions in either 20 or 3D, through easy key­
board commands: and is switchable to 16-
bit mode. The workstation includes a VME 
bus chassis with dual 68020. 6881 4-decker 
pipeline and segment memory. It runs soft­
ware under the UNIX System V operating 
system with a 4-MB main memory with C. 
Fortran 77 and LISP capability. A 171 MB 
Winchester hard disk drive and 1 MB, 3.5-in. 
floppy disk drive are included. A 19-in. dis­
play screen provides 1280 x 1024 pixels of 
viewable resolution and draws from 16 to 
16.7 million colors simultaneously. High­
speed bit-mapped raster graphics are placed 
on the screen in 24 1ayers: 
JAPAN COMPUTER INTL., Fort Lee. NJ 
(201/592-6046) 

.. 
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Rank has integrated its professional CRT and Drive Equipment 
businesses into a unified, more powerful Company - Rank Brimar 
Ltd - which concentrates the resources of Rank Electronics 'fubes 

at Sidcup in Kent, England and at Scotts Valley 
in California, USA together with the existing 
Rank Brimar capability at Middleton in 
M anchester, England. 

e -4o•c TO 95°C STOR AGE /OPERATION TEMPERATURE 

e L OW POWER/ HIGH CONTRAST/WIDE V I EWING 

Rank Brimar Ltd Headquarters: Greenside Way, Middleton, Manchester 
M24 ISN. England. Tel: International + 44616817072. Nationa10616817072. 

THE MORE POWERFUL FORCE IN CRT AND DRIVE SYSTEMS FOR AVIONICS, 
MILITARY VEHICLES, RADAR, BROADCAST, PROJECTION, COMICIM, MONITOR, 
MEDICAL AND PHOTOTYPESETTING APPLICATIONS 

Circle Reader Service # 3 

e DICHROIC/PHASE CHANGE TYPES 

e PL ASTIC PROTOTYPE/GLASS PRODUCT ION/DOT MATRIX 

e COMMERC IAL/MILITARY STANDARDS 

e C USTOM MODULES 

e 2 TO 4 W EEKS DELIVERY 

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

(214) 238· 7045 
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0 ver the years. displays and imaging 
have steadily improved and many of 

the far-out dreams of the science fiction world. 
from Dick Tracy watches to large. flat television 
screens. have become technological possibili­
ties. if not commercial realities. Some of these 

dreams. however. seem to frustrat e our most inventive minds. 
Very early in my career. as a research scientist/display engineer. I became 

interested in 3-D displays. The reason for this interest is easy to explain: I 
worked for a company. RCA. that had been active in the early days of radio and 
had played a major role in the "addition of images to radio·: namely B&W 
television, and had successfully pioneered and commercialized color TV. 
Obviously the research depart ment should be concerned with the next major 
improvement. and 3-D TV seemed the logical next step. 

I reviewed the previous history of stereoscopic images and movies ("ana­
glyphs") using either red/green or polarized images with glasses or a stereo­
scopic viewer; I found patents dating back to 1915. Unfortunately I belong to a 
significant number of people (mostly men) who do not " fuse," that is who do 
not use both eyes simultaneously to translate stereoscopic cues into 3-D 
images and therefore do not appreciate stereoscopy. I do have at least one 
fond memory of these early days. namely the time t hat a colleague and I went 
to see a newly-released. sl ightly blue, 3-D movie (I believe it was entitled "The 
Stewardesses") - for the sake of research. of course. It turned out that my 
colleague also didn't fuse and so the exaggerated 3-D bodies on the screen were 
somewhat lost on us; I also remember getting a stiff neck (you can't tilt your 
head for two hours without seeing two conflicting images). In any case this 
movie again failed to revive the public's interest in 3-D, probably because of the 
dislike for glasses and absence of parallax. 

I had also made a few holograms in those days and produced realistic 3-D 
images that even I could appreciate, but it was immediat ely obvious from the 
resolution-requirements of the film we used that the bandwidth requirements 
t o transmit t rue holographic images at 50-60 frames per second were astro­
nomical. What was needed was a bandwidth compression scheme to provide 
3-D images - with parallax - within reasonable bandwidths. 

My attention then turned to "panoramagrams." the lenticular images that 
are still sometimes seen in postcards which provide parallax information in a 
"repeating" viewing angle. This type of display combines many views of a 
scene by recording strips from each view in the focal plane of cylindrical 
lenticular lenses; the basic idea for this arrangement goes back t o 1692 and 
the French painter Bois-Clair! The lenticular printing technology which was 
introduced by Cowles Communications. Inc. in 1964 appeared attractive since 
it provides parallax information only over a limited (controllable) viewing 
angle horizontally (not-at-all vertically) thereby minimizing the information 
content. or bandwidth requirements. A distinct drawback. however. was that 
scenes with great depth of field were necessarily out of focus in the background. 

I believe the real solution eluded me then as it appears t o have eluded all of 
us to date. Just as color TV avoids transmitting three monochrome images­
the requirement s for color TV are compatible and barely larger than for mono-
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chrome - we must find a means of encoding 3-D images 
without significant penalty in bandwidth. The solution. I 
suspect. will not lie in transmitting limited-resolution dif­
ference signals, as is the case in audio for instance. but in 
clever image processing and encoding techniques. possibly 
borrowed or stolen from the world of computer graphics. 

I just learned that yet another 3-D movie is being made 
jointly by the giants of Hollywood and moguls of Disney­
world, again using glasses of some kind. Since I will not be 
able to appreciate this new revival of an old technology I am 
sticking to my belief that we should go back to the labora­
tory and invent a better mouse trap. I would frankly love to 
see my favorite TV personality "step out of the boob tube, 
and into my living room." 

While I return to my drawing board I would like to wish 
each and every one of you a joyous 3-D holiday season and 
happy, prosperous new year! 

Bay Area: November 18. 1986 
Program: Technical Meeting 
Location: The Blue Pheasant. Cupertino. CA 
Topic: Effects of Viewing Angle on Flicker Perception in Displays 
Speaker: Dr. Christopher W. Tyler. Sr. Scientist. Smith-

Kettlewell Institute of Visual Sciences. San Francisco. 
CA 

Dr. Tyler's presentation explained why previous data on flicker limits 
are underestimates: and revealed the surprising results of his recent 
investigations. This was a rare opportunity for improving one's un­
derstanding of one of the more subjective and controversial aspects 
of modern display performance. 

San Diego: October 28. 1986 
Program: Technical Meeting 
Location: Hughes Carlsbad Facility. Carlsbad. CA 
Topic: Prototype Full Color Liquid Crystal Light Valve L.S. Proj­

ect: High Resolution Probeye II Infrared Viewer: and OPT I 
Ill Automatic Optical Inspection System 

Speakers: Hughes Engineers 

Minneapolis-
St. Paul: October 24. 1986 

Program: Technical Meeting 
Locat ion: Tartan Park Auditorium. St. Paul. MN 
Topic: Optical Recording Technologies 
Speaker: Peter J. Vogelgesang. 3M Company. St. Paul. MN 

This was a joint meeting with SPSE-the Society of Photographic 
Scientists and Engineers 

Bay Area: October 21 . 1986 
Program: Technical Meeting 
Location: Beverly Heritage Hote!. San Francisco. CA 
Topic: Laser Displays 
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NOMINATION FOR 
1987 AWARDS 

One of AFIPS' most important goals is to encourage ex­
cellence, achievement, and service to the information 
processing industry through the presentation of annual 
awards to individuals who have distinguished them­
selves in this field. 

Nominations for the 1987 awards are now being 
solicited. 

Harry Goode Memorial Award-Presented in memory 
of Harry H. Goode, a pioneer and leader in the field of 
systems engineering; and consists of a medal, certifi­
cate, and a ~2 . 000 honorarium. The award honors ei­
ther a single contribution of outstanding significance in 
theory. design, or technique in information processing, 
or the accumulation of contributions in theory or prac­
tice over an extended time period, the total of which 
represents an outstanding contribution. 
Deadline for submitting nominations: February 1, 
1987. 

Education Award-Honors outstanding contributions to 
education in the information processing field; and 
consists of a certificate and a ~ 1 , 000 honorarium. Se­
lection of the recipient is based on contributions 
through publications, innovative teaching, curriculum 
development, or leadership (or combination of all 
three). 
Deadline for submitting nominations: February 1. 
1987. 

Certificate of Recognition-Honors specific and out­
standing contributions to AFIPS and its activities; and 
consists of a certificate and a pin. 
Deadline for submitting nominations: February 1, 
1987. 

AFIPS-Fortune Magazine Product-of-the-Year Awards­
Recognize outstanding products in the computer field. 
Established in 1985 by AFIPS, and sponsored by For­
tune Magazine, one award (and up to two meritorious 
mentions) may be given in each of three categories: 
hardware, software, and systems. Nominated prod­
ucts must be innovative, have a potentially significant 
impact on the computer industry, and be commercially 
available within the US. 
Deadline for submitting nominations: March 15, 1987. 

Contact: AFIPS. 
1899 Preston White Drive. Reston. VA 
22091 (703/620-8911 ) 
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Speaker: Alfred Hildebrand. Vice President and Manager. Corpo-
rate Development. Spectra-Physics 

Mr. Hildebrand discussed the growing list of display applications for 
which lasers are being adapted. pointing out the unique qualities 
laser displays offer that cannot be matched by other displays. He also 
pointed out the disadvantages of their use. 

San Diego: September 25. 1986 
Program: Technical Meeting 
Location: San Diego Yacht Club. San Diego. CA 
Topic: Close Encounters of the Star Kind 
Speaker: A.B. Meinel and M.P. Meine! 

Jet Propulsion Laboratory. 
CaiTech. Pasadena. CA 

Joint meeting with the Optical Society of America. 

Bay Area: September 16. 1986 
Program: Technical Meeting 
Location: Beverly Heritage Hotel. San Francisco. CA 
Topic: Multibeam CRT 
Speaker: Bill Fenley. President. and Dr. Roy Murphy. Vice Presi-

dent. R&D. Azuray Inc .. Scotts Valley. CA 
The speakers discussed the CRT. the monitor and dynamic correc­
tion circuitry of their company"s 2048 x 2048 display. Also covered 
were the graphic controller. t he memory architecture. and 
applications. 

''America's 
Shielding 
Source'' 

_ ;/Jr.F6~n~-· .. t""RADIATION 
r:J"~'M"UC ~ LABORATORIES, INC. 

92-A North Lively Boulevard • Elk Grove Village, Illinois 60007 
Phone: 1·312·437·5200 • TWX 910·222·0225 

Circle Reader Service # 15 



Sustaining Members 
l 

I Ad-Vance Magnetics Inc. Digital Electronics Corp. Hycom Inc. Optical Coating Lab. Inc. Schott America-Glass & , I 625 Monroe St. 26142 Eden Landi~ Road 16841 Armstrong Ave. 2789 North Point Pkwy. Scientific Products Inc. 
Rochester.IN 46975 Hay.vard. CA 9454 lrvme. CA 92714 Santa Rosa. CA 95407-7397 30dell Plaza 
2191223·3158 4151786-0520 7141261-6224 7071545·6440 Yonkers. NY 10701 

AEG-Technlcal Relations Displays Inc. IBM Corp. Optical Radiation Corp. 
9141968-8900 

l-
I Rwer Road. Bldg. 2-357 RO #4. Box 6AAA Armonk. NY I 0504 1300 Optical Dr. Slgmatron Nova Inc. 
Schenectady. NY 12345 lewistwm. PA 17044 914!765-1900 Azusa. CA 91702 1901 Dak Terrace Lane 
516/385-7124 (7125) 7171242-2541 

lmapro Corp. 
8 181969-3344 Thousand Daks. CA 91320 

Display Components Inc. lmaprlnt Design Inc. Orwin Associates Inc. 
8051498-4504 

Amuneal Mfg. Corp. 334 Littleton Rd. West Royalty Industrial Pk. 88 Seabro Ave. Slnger-l ibrascope 
4737 Darrah St. Westford. MA 0 I 886 Charlottetown. Prince Edward Is. Amityville. NY 11701 Aerospace & Manne Systems Grp. 
Philadelphia. PA 19124 6171692-6000 Canada ClE I BO 5161842-7177 833 Sonora Ave. 
2151535-3000 6131226-4080 

Ovonic Display System Inc. 
Gienclale. CA 9120 1 

Eagle Magnetic Co. Inc. 8 181245-871 1 
Apglied Films Lab Inc. P.O. Box 24283 lncom Inc. 1896 Barrett St. 
67 7 Winchester C~rcle Indianapolis. IN 46224 205 Chapin St. Troy. Ml 48084 Sony Corp. 
Boulder. CO 60301 3171297-1030 Southbri~e. MA 0 1550 3131280-1900 7-35 K1tashmagawa 6-chome 
3031530-14 1 1 

EEV Inc. 
Gl7n65- 730 

Panelvislon Corp. 
Shinagawa-kuTokyo. 141 Japan 

AT&T Technology Systems 4 Westchester Plaza Industrial Electronic 265 Kappa Dr. 
031493-3406 

2525 N 12th Street Elmsford. NY 1 0523 Engineers Inc. Pittsburgh. PA 15238 Stanford Resources Inc. 
P.O. Box 241 9141592-6050 7740 Lemona Ave. 4121963-9635 P.O. Box 20324 
Reading. PA 19603 

EG&G Gamma Scientific 
Van Nuys. CA 91405 

Penn-Tran Corp. 
San Jose. CA 95160 

2151939-7813 
3777 Ruffin Rd. 

818n87-03ll 
Rt. 144 North 

408144B-4440 

Audiot ronlcs Corp. San Diego. CA 92123 lnfodox l nc. Wingate. PA 16880 Supertex Inc. 
7428 Bella1re Ave. 6191279-8034 395 w. Ma1n St. 814/355-1521 1225 Bordeaux Drive 
P.O. Box 3997 

Electro-Plasma Inc. 
Waterbury. CT 06702 

Philips Electronics Ltd. Sunnyvale. CA 94088 
~?~rz:'s cA 91609 4400 Martin-Moline Rd. 

2031757-9291 
601 Milner Ave. 

408n44-0100 

Millbury. OH 43447 Interstate Electronics Corp. Scartx>rough. Ontario. Syntronic Instruments Inc. 
Babcock Display Products 4191255-5197 Display Product OperatJOnS Canada MlB 1MB ~.!,~~~r~,':fi 1 051 s. East St. 

EM Industries 
1001 E. Ball Rd. 4161292·5161 Ext. 2567 

Anaheim. CA 92805 Anaheim. CA 92803 3121543-6444 
7141491 -5110 Advanced Chern. Oiv. 714/635-7210 Phosphor Prod. Co. Ltd. 

5 Skyline Dr. # 1 Factory Rd. Taliq Corp. 
Ball Electronic Systems Dlv. Hawthorne. NY 10532 ISE Electronics Corp. Uplon. Poole 265 N. Wlusiam Rd. 
P.O. Box SB9 9141592-4660 P.O. Box46 Dorset BH16 5SJ UK Mountain View. CA 94043 
Broomfield. CO 80020 

Endicott Research Grp. Inc. lse. M.e. Japan 0202-6321 16 4151967-2990 
3031469-5511 

2601 Wayne St. 
0596139-11 I I Photo Research Div. Tecknlt 

BDH Chemicals Ltd. Endicott. NY 13760 K & R Engrg. Sales Corp. Kollmorgen Corp. 129 Dermody St. 
Broom Rd .. Poole 607f754-9187 354 Route 206 3000 N. Hollywood Way Cranford. NJ 07016 
Dorset BH 12 4NN. UK 

futaba Corp. 
Flanders. NJ. 07836 Burbank. CA 91505 2011272-5500 

0202-745520 
6290shiba 

2011584-5235 81 8/843-61 00 
Tektronix Inc. 

Bendix Corp. Mobara. Chiba 297. Japan litton Systems Canada Ltd. • Photonics Technology Information Display ProductS 
Flight Systems DIV. 0475-24-1 1 II 25 Cityv1ew Dr. 6967 Wales Rd. P.O. Box 500 
Tetertx>ro. NJ 07608 Rexdale. Ontario. Canada M9W 5A7 Northwood. OH 43619 Beaverton. OR 97007 
2011288-2000 GEC Avionics 419/666-0033 5031644-0161 

Bldco Inc. 
(Affil. General Electric Co. Litton Systems Inc. 

Planar Systems Inc. p.l.c. of England) 12 15 South 52nd Street Test & Measurement 
8 CommefCial St. 4500 N. Shallowford Rd. Tempe. AZ 85281 1400 NW Compton Drive Systems Inc. 
HicksVille. NY 11801 Atlanta. GA 30338 6021968-447 1 Beaverton. OR 97006 2934 Corv•n Drive 
5 161433·0740 4041394-7800 5031625-2006 Santa Clara. CA 95051 

l.XD Inc. 40Bf720-8877 
Canon. Inc. General Atronics Corp. 24500 Highpoint Rd. Plessey Displays 
7- 1. Nishi-Shinjuku 2 SUb. of Magnavox Govt. & Ind. Cleveland. OH 441 22 Station Rd. Texas Instruments Inc. 
Shinjuku-ku. Tokyo 160 Electronics Co. 2 161292-3300 Addlestone. W~idge P .0. Box 225936. MS I 05 
Japan 1200 E. Mermaid Lane Magnavox Govt. & 

SUrrey KTI5 2 . UK Dallas. TX 75265 
7 141556-1036 (California) Phii<Kloiphid. PA 19 118 0932-47282 2141238 4533 

Ind. Elec. Co. 
Cardlon Electronics 2 151233-41 00 1313 Production Rd. Plessey Optoelectronics The Report Store 
Div. of General Signal Corp. General Electric Co. Fort Wz"§ne. IN 46808 and Microwave Ltd. Oov. of Ergosyst Assoc. Inc. 
Long Island Expressway Airt:ralt Instrument Dept 219/4 -5263 Wood Burcote Way 910 Massachusetts #503 
Woodbury. NY 11797 50 Fordham Rd. Towcester. Northhants. Lawrence. KS 66044 
5 161921-7300 Wilmington. MA 0 1887 

Magnetic Radiation Inc. England NN 127 JN 9131842-7348 
92 N. I.Jve~ Blvd. 0327-51871 

CELCO George D. Harris Assoc. Inc. Elk Grove lllage. IL 60007 Thomas Electronics Inc. 
(Constantine Engrg. Labs Co.) The Plaza Building 3 12/437-5200 PTK I 00 RIVerview Or. 
70 Constantine Dr. Dlv. Emerson Electric Co. Wayne. NJ 07470 
Mahwah. NJ 07430 Fairlawn. NJ 07410 Mlcrofleld Graphics Inc. 1 173 los Olivos Ave. 2011796-5200 2011696-5200 
201/327- 11 23 8285 SW Nimbus Ave .. Ste 161 8051528-5858 

GML lnfonmatlon Services Beaverton. OR 97005 los Osos. CA 93402 Thomson Electron Tubes 
Cherry Electrical Prod. Corp. 594 Marrett Rd. 5031626-9393 8051528-5858 & Devices Corp. 
3600 SUnset Ave. Lexington. MA 02173 Mlcrophase Laboratories 

Electron Tube Oiv. 
Wa=n. IL 60085 Quantum Data Inc. Image Tube Dept. 
3 1 -9200 

6171861-0515 2709 I Pan Arnencan NE 2 111 Big Timber Rd. 550 Mount Pleasant Ave. 

Clifton Precision/ Grid Systems Corp. AI'St.:rque. NM 87107 Elgin. IL 60123 Dover. NJ 07801 
2535 Garda Ave. 50 5-1677 3 121888-0450 201/328-1400 Special Devices Mt. View. CA 94043 Mlnolta Corp. Racal Microelectronic 750 Sproul Rd. 4151961-4800 Thorn-Emi Brlmar ltd. 

Sp~ld. PA 19064 1 0 1 Williams Drive Systems Greenside Way Middleton. 
2 1 -4000 GTE Ramsey. NJ 07430 Worton Grange Ind. Estate Manchester M24 1 SN UK 

Clinton Electronics Corp. I 00 Endicott St. 2011825-4000 Reading RG2 OSB. UK 061/681 -7072 
Danvers. MA 0 1923 0734-864611 

670 I Clinton Rd. 6 171777- 1900 Mltsublshl Chemical UCE Liquid Crystal Displays 
Loves Park. IL 6 1111 Industries America Inc. 

Rank Electronic Tubes Ltd. 24 Fitch St. 
8 151633-1 444 Hartman Systems 5 Palo Alto Sq .. Ste 225 

Sidcup-By-Pass Norwalk. CT 06855 

Conrac Corp. A Figgie International Co. Palo Alto. CA 94306 
Sideup Kent DA 14 6LZ. UK 2031838-7509 

360 Wolf Hill Rd. 011302-0271 
3l.andmarl<~ Huntington Station. NY 11746 4151885-9433 Venus Scientific Inc. 
Stamford. CT 901 Raytheon Co. 399 Sm1th SL 
203'348-2 1 00 5 161427-7500 Mltsublshi Electronics Ind. Components Operauon Farmingdale. NY 17735 America. Inc. 465 Center St. 
Control Interface Co. Ltd. Hazeltine Corp. 991 Knox St. 5161293·41 00 

Optoelectronics Oiv. 
Cuba Hill Rd. Torrance. CA 90502 

Quincy. MA 02169 
Greenlawn. NY 11740 6171899-8400 Video Monitors Inc. 

6 Emery Ave. 5161261-7000 
2131515-3993 3833 N. White Ave. 

Randolph. NJ 07869 NEC Electronics Inc. 
RCA Laboratories Eau Claire. WI 54703 

2011328-1410 Hewlett-Paci<Md Co. 40 I Ellis St. PO BOX 7241 
David Sarnoff Research Center 7 151834-7785 

Optoelectronics Div. Princeton. NJ 08540 
Coming Glass Works 370 W Trimble Rd. 

Mountain V-.ew. CA 94039 609f734-2000 Vlsual lnfonnatlon Institute Inc. 
Electronic Materials Dept. San Jose. CA 9513 1 

415/960-604 1 P.O. Box33 
MP2 1-3 4081263-7500 (x6450) Nederlandse 

SAl Technology Co. 7 19 lower Bellbrook Rd. 

~.;',9'1/7~~~ Philips Bedrijven B.V. 4060 Sorrento Valley Blvd. Xen1a. OH 45385 
Hitachi Ltd. PO Box 2 18 

San Diego. CA 92121 5 131376-4361 
C.W. Cameron Ltd. Tokyo. Japan 5600MD Eindhoven 

6 191452-9 150 
(0475) 23-1111 Westinghouse Electric Corp. 

Kirkhill House The Netherlands Sanders Associates Inc. Industrial & Government Tube Div. 
Broom Road East F. Hotlman La-Roche & Co. ltd. 3 1-40-791111 MERI5-1222 West•nghouse Circle. 
Newton Meams CH-4002 Norden Division C5. 2035 Horseheads. NY 14845 
Glasgow. G77 5Ll Basie. Switzerland United Technologies Corp. Nashua. NH 03061 607n 96-3350 
Scotland 0707-328128 x3208 100 Helen St. 6031885-3522 

Zenith Electronics Corp. 
Dale Electronics Hoya Optics Inc. Norwalk. CT 06856 I 000 Milwaukee Ave. 
P.O. Box 609 3400 Edison Way 2031852-4905 Gl•nview. II 60025 
Columbus. NE 68801 Fremont. CA 94538-6138 OKI Electric Industry Co .• ltd. 312/391-7657 
4021564-3 13 1 41 51490-1880 550-5 Higashlasakawa-cho 
Data Images Hughes Aircraft Co. HachiQji-shi •utton Systems Canada-Two Sustaining Memberships 
1283 Algoma Road P.O. Box 1042 Toyko. 193. Japan 
Ottawa. Ontario El ~ndo. CA 90245 0426163-1 I 1 I December 1986 31 
Canada. K I B3W7 8 1 1-0711 



Advertisers Index ____________ _ 

RS# Page# 

14 Ad-Vance Magnetics Inc ..... . .... .... .. .......... ...... . ...... 20 
Burton Browne Advertising 

40 CELCO (Constantine Engineering Labs. Co.) . ....... ..... .. . . Cover IV 
Stano Advertising 

10 Hamamatsu Corp ......... . ....... . ..... . .. . .. . ..... . ... . ... . 1 5 
Mandabach and Simms. Inc. 

9 Hartman Systems .. .. . . .. ...... .........•..... . . . .. .......... 11 

15 Magnetic Radiation Laboratories Inc .. . ..... ... .. . .... ....... . .. 30 
Harrison Advertising 

19 Michael W. Retzky. Ph.D . . .......... .. ...... . ................. 20 

2 Microvision ... . .... . ... . ... . .. . .. . .... . ... . ...... . .... . . . ... . . 2 

5 Panasonic Industrial Co ....... ...... . . . ..... . . . . .. .... . ........ 5 
Sommer Inc. 

20 Penn-Tran Corp . . .... _ .. . .. .. . . . ...... .. _ .. __ ... ............ . 26 

16 Polytronix, Inc ......... . ... . .......... . . . . . ....... . .. ... .. ... 27 

Quantum Data . . ... . . . . . .. .. .. . . . . . . .................... Cover II 
Fensholt Advertising 

3 Rank Brimar. ... . . . . . ...... . . . . ........... . . ... . . ... . ... . .... 27 
lAS Advertising Ltd. 

13 Raytheon Ocean Systems Co ... . .... . ............ . ... . . . .... . . . 18 
Stockman/Andrews. Inc. 

6 Special Purpose Technology Corp .. _ . . . . . .. .. .. .. . .. . .... .. ... . . . 6 

8 Syntronic Instrument s ........ . ..... . ......... . ................ 8 
Cummings Advertising 

7.18 Tecknit Inc ............... _ . .......... ... ........... . . 7, Cover Ill 
TWP Advertising 

21 Thomson-CSF/DTE ......... . .......... . ..... . ... . . ....... . . 16,17 
Polaris/Bazaine Publicite 

4 Westinghouse Electric Corp . . .. ..... . . . ... . ... . ... . . .. . .... . ... . 4 
Ketchum Advertising 

32 Information Display 

BUSINESS STAFF 

Eugenie L Gray 
Publishing Director 

Leslie A. Saunders 
Marketing Manager 

Adrienne Madden 
Circulation Assistant 

Business Office: 2121687-3836 

REGIONAL SALES OFFICES 

New England 
Dick Green 
7 Lincoln Street 
Wakefield. MA 01880 
61 7/245-9443 

New York, New Jersey 
C. Lynn Coy & Associates 
55 Forest Street 
Stamford. CT 06902 
203/327-4626 
Ted Taylor 

Mid Atlantic 
C. Lynn Coy & Associates 
288 Lancaster Avenue. Bldg. 3 
Malvern. PA 19355 
215/647-161 1 
Nancy Hunter 

Southeast 
Dick Green 
7 Lincoln Street 
Wakefield. MA 01880 
617/245-9443 

Midwest 
C. Lynn Coy & Associates 
482 N Milwaukee Avenue #5 
Wheeling. IL 60090 
3121520-0 199 
AI Riefenberg 

West Coast 
Ted Lucas 
P.O. Box 852 
Cedar Glen. CA 92321 
714/337-8889 

RECRUITMENT ADVERTISING 
MetaData Inc. 
310 East 44th Street 
New York. NY 10017 
212/687-3836 
Leslie A. Saunders 

EDITORIAL 

Joseph A. MacDonald 
Editorial Director 

Circle Reader Service # 18 ~ 





Junior Color Film Recorder 

CELCO JW1ior 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. 

Circle Reader Service # 40 

CELCO Catalog Sheet No. 158.3A 
File Under Color Film Recorders 

CELCO JW1ior 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 fi lm registration for the most 
demanding an imation sequences. 

OPTIONAL <.ELCO CONTROL SOFTWARE 
- Plotting control 
- File handling 
-Complete diagnostic and 

calibration routines 
- Job Control Block (JCB) for 

animati011 files handling 

For further information call CELCO 
today. 

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

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


