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

For information circle Reader Service # 1 

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

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

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

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

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

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

(·~!?!~~ i)~J~™ 
Carol Stream, IL 60188 
(312) 668-3301 
TELEX 206 725 



EMI PROBLEMS? 
Who You Gonna Call? 

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

317-297-1030 
P.O. Box 24283 Indianapolis, Indiana 46224 
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Complete Guns, Stems, Cathodes, 
Other Components 

A - ~®I!!Jlf[][]l@~~lf \Ylill©I!!JI!!J[iiA] 00~\YJU©~~v Uill©a 
P.O. Box 50524/Tucson, Arizona 85703 
(602) 887-7900 Telex 165-522 
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Events ______________ __ 

NATIONAL 
JANUARY 16-20: ICIA '86 COMM

TEX INTL .. Las Vegas. NV. Spon
sored by the International Com
municat ions Industries Association 
(ICIA). Contact: Bobbie Hunt. In
ternat ional Communications In
dust r ies Association. 3 150 Spring 
St .. Fai rfa x. VA 22031-2399 
(703/273-7200) 

JANUARY 19-24: 0-E/LASE '86, 
Optoelectronics, Laser Applica
tions in Science and Engineer
ing, Los Ange les Marriott & 
Airport Hilton Hotels. Los Angeles. 
CA. Sponsored by The Internation
al Society for Optical Engineering 
(SPIE) in cooperation with Center 
for Laser Studies/Univ. of South
ern California. Georgia Institute of 
Technology. Institute of Optics/ 
Univ. of Rochester. and Optical Sci
ences Center/Univ. of Arizona. 
Contact: 0 -E/LASE '86. SPIE. PO 
Box 10. Bellingham. WA 98227-
0010. (206/676-3290) 

JANUARY 21 -23: Office Automa
tion Conference, Washington. 
DC. Contact: AFI PS. 1899 Preston 
White Dr .. Reston. VA. 22091 
(703/620-8900) 

JANUARY 23-25: 1986 SCS 
Multiconference, Bahia Hotel. 
San Diego. CA. Sponsored by Soci
ety fo r Computer Simu lation 
(SCS) . Contact: SCS. PO Box 
17900. San Diego. CA 92117-
7900 (619/277-3888) 

FEBRUARY 3-7: ACM Computer 
Science Conference (CSC '86), 
Cincinnati. OH. Sponsored by As
sociation for Computing Machin
ery (ACM). Contact: Lawrence A. 
Jehn, Computer Science Dept.. 
Univ. of Dayton. Dayton. OH 
45469 (513/229-3831) 

FEBRUARY 6-8: Workshop on the 
Foundations of Artificial Intel
ligence, Las Cruces. NM. Co
sponsored by American Asso
ciat ion for Artificial Intelligence 
and t he Computing Research Lab
oratory of New Mexico State Uni
versity. Contact: Derek Partridge. 
Computing Research Laboratory. 
New Mexico State Univ .. Las Cru
ces. NM 88003. 

FEBRUARY 8 -15: IEEE 1986 
Aerospace Applications Confer
ence, Steamboat. CO. Contact: Dr. 
Russell A. Gaspari. 6656 West 
87th Place, Los Ange les. CA 
90045. (213/648-1325) 

FEBRUARY 10-14: Short Course
Fundamentals & Applications 
of Lasers, Greenville, SC. Contact: 
Laser Institute of America. Educa
tion Dir .. 5151 Monroe St.. Suite 
102W. Toledo. OH 43623. (419/ 
882-8706) 

FEBRUARY 17-19: Short Course
Modern Radiometric and Pho
tometric Measurements, Or
lando. FL. Contact: Laser Institute 
of America . Education Dir .. 5151 
Monroe St.. Suite 102 W. Toledo. 
OH 43623. (419/882-8706) 

FEBRUARY 24-26: Conference on 
Optical Fiber Communication 
(CFC '86). Atlanta Marriott Mar
quis Hotel. Atlanta. GA. Contact: 
OSA Meeting Dept. 18 1 6 Jeffer
son Place NW. Washington. DC 
20036. (202/223-8130) 

FEBRUARY 24-28: Short Course
Flat-Panel and CRT Display 
Technologies, UCLA Extension. 
Dept. of Engineering and Science. 
Los Angeles. CA. 1 0995 La Conte 
Ave .. Los Angeles. CA 90024. 
(213/825-3344 or 825-1295) 

FEBRUARY 26-28: 5th Annual 
Phoenix Conference on Com
puters and Communications. 
Phoenix. AZ: Sponsored by IEEE 
Computer Society (IEEEICS). Con
tact: IEEE Comput er Society. 
1730 Massachusetts Ave .. NW. 
Washington. DC 20036. (202/ 
371 -0 10 1) 

INTERNATIONAL 

JANUARY 16-20: Third Asian Aero
space Exhibition and Confer
ence. Singapore. Contact: Kerry 
Gumas. CEG. 1 Maritime Square. 
#72-03. Wor ld Trade Center. 
Singapore 0409. (271-1 013) 

FEBRUARY 19-21: AUTOMATION 
TAIWAN '86. CEIDC Exhibition 
Complex. Sung Shan Ai rport. 
Taipei. Sponsored by the China 
Economic News. Contact: David 
Wolstenholme. American Commu
nications Group. 8300 Greens
boro Dr .. Suite 690. McLean. VA 
22102. (703/893-4545) 

MARCH 12-19: Hannover Fair
CeB IT '86-The World Center for 
Office Data and Communications 
Techno logy. Hannover Fair
grounds. Hannover. West Ger
many. Contact: Hannover Fairs 
USA. Inc., PO Box 7066. 103 
Carnegie Center. Princeton. NJ 
08540. (609/987-1202) 

MARCH 17-18: Conference on 
Sensors-Technology and Ap
plications, Bad Nauheim. Federal 
Republic of Germany. Contact: 
German Section of IEEE. The Sec
retary. Dr. lng . F. Coers. 
Stresemannallee 15. VDE Haus. 
D-6000. Frankfurt 70. Federal 
Republic of Germany. (069/6308-
221) 
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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
t ions. t ransportation. navigation and 
guidance, commercial signage. and con
sumer electronics. 

Editorial covers emerging t echnolo
gies and state-of-the-art developments 
in electronic, electromechanical, and 
hardcopy display devices and equip
ment : memory; storage media and sys
tem s; materials and accessories. 

FEATURES 
Flat-panel displays poised to displace some CRT applications 11 

Regardless of cogent arguments favoring CRTs, flat-panel displays can be ex
pected to infringe on CRTs at an increasing pace. in areas that don't requi re the 
unique capabilities offered by shadow-mask CRTs.-£1/iott Schlam. US Army Electron
ics R&D Command. Ft. Monmouth. NJ. 

Higher resolution, fewer artifacts are TV technology goals 1Z 

Advances in all aspects of TV technology. and the prospect of new TV transmis
sion media, have led to number of proposals for enhancements to present TV 
systems-as well as completely new systems employing more lines and wider 
bandwidths.- Bernard J. Lechner. Advanced Video Systems Research Lab. RCA Laboratories, 
Princeton. NJ. 

Drop tests show annealing restores "abused" magnetic shields 16 

A series of "drop" tests on f ive magnetic shield cylinders. under accurately 
cont rolled conditions, have proved that dropping a magnetic shield degrades its 
permeability and lowers the shielding effectiveness. But, re-annealing the de
graded shield, restores optimum magnet ic shielding properties.- s.M. Kamens. 
President. Amuneal Mfg. Corp .. Philadelphia, PA. 

Color display growth spurs development of thermal color copiers 18 

To meet the growing demand for color hard-copy, generated by increased use of 
color information systems. a number of color printing technologies have 
emerged- among them the thermal transfer color process. (Cover.) 
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Computer Vision 

Submitted and invited papers are now being 
accepted for the International Conference 
on Computer Vision and Pattern Recogni
tion. to be held at the Fontainebleau Hotel. 
Miami Beach. FL. June 22-26. 1986. Invited 
papers will provide an overview of research 
in particular areas. Submitted papers may be 
long. short. or poster presentations. Long 
papers are reserved for finished high quality 
work. Short papers are for continuing work 
with partial results. Poster presentations are 
for timely presentation of current research 
where there may be few results at the sub
mitted deadline. All accepted papers wi ll be 
published in the conference proceedings. 
Conference topics include. but are not limit
ed to: 3-0 vision. image understanding sys
tems. geometrical reasoning systems. robot 
vision. vision hardware. and pattern analysis. 
among others. 

For full details on submission of papers: 
Computer Vision and 
Pattern Recognition 
IEEE Computer Society 
1730 Massachusetts Ave. NW 
Washington. DC 20036-1903 
(202/371 -01 01 ) 

Deadline for submittal: January 7. 1986. 

Information Communications 

Authors are invited to submit papers for 
presentation at the 43rd Congress of the 1~-

ternational Federation for Documentation 
(FlO) to be held at the Queen Elizabeth Ho
tel. Montreal, Canada. September 14-1 8. 
1986. English and French are the officallan
guages of the Congress and authors are re
quested to submit two copies of previously 
unpublished material in either language. Pa
pers should be limited to 1 0 double-spaced 
pages. Topics include: Advances in Commu
nications Technology. Electronic Publishing. 
Electronic Document Delivery Systems. Ad
vances in Computer Systems. and Technolo
gy transfer. 

Authors should submit papers to: 
Mr. Elmer V. Smith, Director 
Canada Institute for Scientific 
and Technical Information 
Ottawa (Ontario) Canada K1A OS2 

Deadline for submittal: January 15. 1986. 

Modeling and Simulation 

Original papers. not previously published. 
are being solicated for the 7th Annual Pitts
burgh Conference on Modeling and Simula
tion to be held at the School of Engineering. 
University of Pittsburgh. April24-25. 1986. 
Special emphasis for the Conference will be 
on microprocessors. personal computer ap
plications and software. artificial intell i
gence. expert systems. robotics and social. 
economic. regional science. and global mod
eling and simulation. Two copies of an ab
stract (50 words long) should be submitted. 

Direct all correspondence to: 
Wi lliam G. Vogt or Marlin H. Mickle 
Modeling and Simulation Conference 
348 Benedum Engineering Hall 
University of Pittsburgh 
Pittsburgh. PA 15261 

Deadline for submittal: January 31. 1986. 

Computing in Research 

Participation in ACM-IEEE Computer Socie
ty. 1986 Fall Joint Computer Conference. to 
be held at INFOMART. Dallas. TX. November 
2-6. 1986 is open to professionals con
cerned with computing in research. develop
ment. and applications. Original technical 
papers or surveys: proposals for panel 
discussions. tutorials. seminars. and short 
workshops: and poster presentations are 
being solicited. Papers submitted should be 
complete and should include an abstract. 
Proposals should state the subject and pur
pose. and indicate expected participants. 

For further conference information. 
contact: 

Dr. Stanley Winkler 
Conference Chair. F JCC86 
IEEE Computer Society 
1730 Massachusetts Ave. NW 
Washington. DC 20036-1 903 
(202/371-01 01) 

Deadline for submittal: March 15, 1986. 

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

BOTH COLOR & MONOCHROME 

_ ;/;/r.r.~fl ~-·-. t'"RADIATION 
1:./ "~'wUC ...J LABORATORIES, INC. 

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

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

4 Information Display For Information circle Reader Service # 4 

MICROVISION 
4855 Atherton Avenue , Suite 201, San Jose, CA 95130 
(408) 374-3158 Telex 696191 Att: MICROVISION 
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__________________________ lndust~News 

AFIPS to sponsor weekly 
TV computer series 

The American Federation of Informa
tion Processing Societies (AFIPS) will be 
an underwriter this season for the pop
ular weekly TV series on computer 
topics- "The Computer Chronicles." 
Hosted by computer authority Gary 
Kildall (designer of CP/M) and public 
television correspondent Stewart 
Cheifet. the series is broadcast on 125 
public television stations throughout 
the nation and features discussions with 
leading computer innovators as well as 
hardware and software demonstra
tions. A news segment of the program 
includes important legislative issues rel
evant to the computer and information 
processing industry. Two half-hour 
shows are also planned for in-depth ex
ploration of particular topics with lead
ing legislators. information processing 
experts. corporate leaders and industry 
observers. AFIPS wil l provide "The 
Computer Chronicles" consultation on 
topics to be covered. 
Contact: Katherine Jennings. AFIPS. 
1899 Preston White Drive. Reston. VA 
22091 (703/620-891 1 ) 

Penn and AT&T design 
$8-million computer network 

The University of Pennsylvania will allo
cate about $8 million for AT&T to de
sign and implement a campus-wide 
datacommunications network that 
would allow communication between 
any two computers. The project in
volves 1 0,000 computer work stations 
on a campus of 40,000 students. faculty 
and staff in 117 buildings. All campus 
computer work stations will be linked 
into a single optic-fiber network called 
PENNET. An additional $11 million will 
be spent to create internal networks 
within each building. linking individual 
offices and work stations together and 
into the building-to-building network. 
Contact: Virgil Renzulli. University of 
Pennsylvania. 410 Logan Haii/CN. Phila
delphia. PA 19104 (215/898-8721) 

Transparent metrology concept 
for digital signals 

The National Bureau of Standards has 
proposed a template method for mea
suring signal-power to noise-power ra-

tios and distortion of digital signals that 
is transparent to the user. Measure
ments can be made without modifying 
or interfering with the signal and with
out degrading the usable channel capac
ity. The technique involves the use of 
selected patterns from the working dig
ital data stream for analysis of per
formance parameters. Transpar ent 
Metrology of Signal to Noise Ratios of 
Noisy Band-Limited Digital Signals (TN 

High brightness 
and contrast 

Capture a rainbow of colors for your pro
jection system in a matched set of red, 
green and blue tubes. Plus a host of fea
tures that include those above. 

From Panasonic ... the Image Makers. For 
more information, contact: Panasonic In
dustrial Company, Computer Components 
Division, Or:1e Panasonic Way, Secaucus, 
NJ 07094. Mail Stop 485. (201) 348-5278. 

For Information circle Reader Service # 6 

1 077) discusses the concept. Stock No. 
003-003-0Z658-1 . Price: $1 .25. 
Contact: Dr. Donald Halford. Division 
723.05. Nat ional Bureau of Standards. 
Boulder. CO 80303 (303/497-3246) 

Booklet outlines fire 
protection for electronics 

Facts About Protecting Electronic 
Equipment Against Fire. a 24-page 

Electrostatic 
focus 

Panasonic 
Industrial Company 
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Industry News ____________ _ 

booklet published by Ansul Fire Protec
tion. discusses the need for fire protec
tion of delicate electronic equipment. 
Fire risks in electronic installations are 
analyzed. and viewpoints of the insur
ance industry and the National Fire 
Protection Association (NFPA) are ex
amined. The booklet also includes 
details on the compatibility of Halon 
1301 systems and water sprinkler sys
tems. types of halon systems. fire detec
tion and control . the testing of halon 
systems and the role of Underwriters 
Laboratories in the protection of 
electronics. 
Contact: Sara M. Lambrecht. Ansul Fire 
Protection. One Stanton St., Marinette. 
Wl54143 (715n35-7411 ) 

AFIPS document focuses 
on computers in education 

The softcover edition of the Proceed
ings of the 4th World Conference on 
Computers in Education (WCCE). con
taining over 200 refereed papers and 
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summaries of tutorials and panel pres
entations of the conference held in Nor
folk, VA. July 29 to August 2, 1985. is 
now available from AFIPS. The refer
ence document focuses on computers in 
college. secondary and elementary edu
cation, and is targeted for t hose who 
administer. design and implement com
puter education curricu la as well as 
computer educat ion researchers. It ex
plains how schools plan for. select. 
implement and evaluate computing sys
tems. courses, curricula and strategies, 
explores ethical issues and technologies. 
provides case studies of various com
puter education techniques and projects 
Two volumes: 1 .038 PP. Price: $50. 
Contact: AFI PS Press, 1899 Preston 
White Drive. Reston. VA 22091 . (703/ 
620-8937). 

CAST sponsors Congress, 
supports INTERCOMM 86 

The International Congress for Com
puters and Communications in Science 

and Technology will be held September 
15-20. 1986. at the Beijing Exposition 
Center in China. Sponsored by the Chi
nese Association of Science and Tech
nology (CAST)-a federation of 132 
Chinese associations and societies---and 
the China Computer Society (CCS). the 
Congress will run concurrently with 
INTERCOMM 86-The International 
Communications Exposition & Confer
ence for Science and Technology, sup
ported by CAST. 

INTERCOMM's conference will con
sist of technical seminars offered by ex
hibiting companies. CAST and CCS 
officials expect an attendance of 1 0,000 
targeted end users at the exposition and 
about 500 at the Congress. INTER
COMM incorporates the ChinaComm 
exposition. which was produced in 
Beijing in 1982 and 1984. 
Contact: Show Manager.INTERCOMM. 
Cahners Exposition Group. 7315 
Wisconsin Avenue. P.O. Box 70007. 
Washington. D.C. 20088 (301/657-
3090) 

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

For Information circle Reader Service # 7 
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_ _____ __ Editorial 

"The best-/aid schemes o' mice an' men 
gang aft a-gley .. . " 

-Robert Burns 

F or many business (trade) publications. December and July tradit ionally 
produce some of the smallest-pagewise-magazines of the year. Al
though I D is no exception to this rule. size of publication belies the quali-

ty of material we've included in this month's issue. 
To begin with, 51 D member Elliott Schlam takes a look at some of the t rends 

in flat-panel display technologies and the potential for their market growth . .. a 
subject that we'll explore in greater depth in various issues of your Journal dur
ing the coming year (see ID September 1985. p 5). 

As Elliott points out. however. . .. despite great strides in flat-panel display 
technologies (especially within the past few years). the single-wire addressing 
afforded by the horizontal/vertical deflection schemes used to address cathode 
tube displays still makes the CRT a unique and simple-to-drive display device. Al
though flat-panel technologies have various inherent complexit ies in addressing 
the x-y scheme. in time response and in other characteristics. Schlam projects 
that flat-panel displays will "infringe on CRTs at an increasing rate- in areas 
that don't require the unique capabilities offered by shadow-mask CRTs ... -

SID member Bernard Lechner. in another article, analyzes High-Definition 
Television (HDTV) potential for reaching the consumer market in the near fu
ture. His conclusion: wt1ile HDTV Lechnology admittedly is ready. transmission 
capabilities have yet to catch up with the display technology. 

In his article on magnet ic shielding. SID member S.M. Kamens examines the 
effects of mishandling. or abusing. magnetic shields. His article explains an accu
rately controlled testing program to measure the effectiveness of five magnetic 
shields that were subjected to controlled repetitive drops from a uniform height 
and under similar conditions--both with and without annealing between drops. 
Evaluation of test results clearly shows an obvious reduction in shielding perfor
mance based on continuous misuse (or abuse) created by dropping_ When 
samples were re-annealed, degraded shields apparently regained optimum mag
netic shielding properties. 

* * * 
With the January issue of 10, we'll begin our regu lar monthly coverage of vari
ous flat-panel display technologies--starting with an overview of the next gen
eration of LCDs by Allan R. Kmetz. in which he explores such problems as LCD 
addressing. new LCD effects, active substrates and other characteristics. And. in 
the same issue. we'll take a look at some applications of LCDs in business and sci
entific display systems. 

Also. in the January issue of ID. we're launching a new section that each 
month will feature the profile of a newly elected Sustaining Member of your So
ciety. along with a number of short sketches on long-standing Sustaining Mem
bers. Our ultimate goal is to provide ID readers with background information on 
every Sustaining Member of the Society, and then to package this information. 
for the display community at large. in an Annual Directory of SID Sustaining 
Members: Services & Products. 

We sincerely hope each of you will respond favorably to our efforts. 

Joseph A. MacDonald 
Editorial Director 
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Industry News ____________ _ 

Predoctoral fellowship and 
professional internship offered 

Charles Babbage Institute. University of 
Minnesota. is accepting applications for 
a Predoctoral Fellowship and a Profes
sional Internship. The fellowship. to be 
awarded for the 1986-8{ academic 
year. is available to graduate students 
whose dissertation will address some 
aspect of the history of computers and 
information processing. Thesis topics 
must be chosen from. but are not limit
ed to. the infrastructure ofthe informa
tion processing industry. and specific 
technological developments in the in
formation sciences. including both 
hardware and software. The stipened 
will be $5.000 plus an amount up to 
$2,500 for tuition. fees. travel. and oth
er research expenses. Fellows may 
reapply for up to two one-year continu
ations of the Fellowship. 

Fellowship applications should in
clude biographical data and a research 
plan. three letters of reference. certified 
transcripts of college credits and GRE 

or write: SPTC, Inc. 
14746 Raymer Street 

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

8 Informat ion Display 

scores (or their equivalents abroad) to 
be sent directly to the Institute. The 
Professional Internship, to be awarded 
for a period of three to nine months be
tween June 1. 1986 and May 31. 1987. 
is available to professional people inter
ested in an introduction to the history of 
information processing. Applicants may 
include historians and social scientists. 
or records managers and archivists. 
Residence at the Babbage Institute is re
quired. The stipend for the internship is 
$1 .000 per month. 

Internship applications should in
clude biographical data. a statement of 
interests. a proposal of dates during 
which the internship would be held. and 
the names. addresses and telephone 
numbers of three references. 

No special application forms are re
quired. Applicants·should send their ma
terials to the Ch?rles Babbage Institute. 
University of Minnesota. 104 Walter 
Library. 117 Pleasant St. S.E .. Min
neapolis. MN 55455. 
Deadline for filing app lications is 
January 1 S. 1986. 

Travel grants offered to 
IFIP's Computer Congress 

The American Federation of Informa
tion Processing Societies (AFIPS) will 
offer travel grants to IFIP '86, 1Oth 
World Computer Congress on Septem
ber 1-5. 1986, in Dublin. Ireland. The 
conference will focus on examining the 
legal. social. cultural and economic 
problems related to information appli
cations. Partial travel support for about 
75 participants in the Congress will be 
available under an NSF grant. Applica
tions for these grants are now being ac
cepted. Selection will be based on 
applicants' contributions to computer 
and information processing sciences. 
Contact: AFIPS Communications De
partment. 1899 Preston White Drive. 
Reston. VA 22091. Attention: IFIP Con
gress '86 Travel Grants. (703/620-
8914) 
Deadline for submitting application is 
March 1. 1986. 

With special purpose technology 
standards are always built ln. 

Ask our customers ... they know. 
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DISP~YS 

Flat-panel displays 
poised to displace 

some CRT applications 
D espite the great strides in 

flat-panel display technolo
gies within recent years. the 

Cathode-Ray Tube continues to serve as 
the primary display mechanism for ap
plications requiring more than a limited 
amount of alphanumeric characters ... 
such as found in calculators and the like. 
Not only does the CRT maintain this sta
tus. but also its quality and breadth of 
application are growing. 

Flat-panel constraints 
Multi-element addressing or multi
plexing flat-panel displays. in general. is 
not a simple task. The basic problem lies 
in implementing an x-y addressing 
scheme to select particular picture 
elements-with the limitations of se
lecting only one row or column at a 
time. to avoid redundancy. Complicat
mg the problem are the system·s time 
response. electrica l/optical cross
coupling, voltage-current require
ments. and voltage output charac
teristics of the various f lat-panel 
technologies. 

Each technology has certain specific 
requirements for satisfactory multi
plexing. thus a number of different 
techniques have evolved. Plasma and 
electroluminescent technologies can use 
simple x-y schemes but require voltages 
in the 11 OV-200V range. Liquid crys
tals. on the other hand. work in a lower 
voltage range. but cover a much 
broader range of multiplexing difficul
ties. depending upon size, resolution 
and display characteristics required. 

Plasma displays 
The most advanced flat-pa_nel display 
by Elliott Schlam 
US Army Electronics R&D Command 
Ft. A4onmouth, NJ 

For Information circle Reader Service # 31 

technologies are the de. ac. and hybrid 
ac/dc plasma displays. One reason for 
this is the relatively straightforward 
multiplexing characterist ics of such 
displays. with resolution being limited 
only by system construction. 

Plasma displays have been developed 
that range in size from a single line of 
alpha-numeric characters to a 60x80-cm. 
1200x 1600-element panel. Display 
phenomenon consists of a discharge of 
light that occurs when a threshold volt
age is exceeded in a specific gas mixture. 
Construction and electro-optical details 
of plasma displays are specific to the 
technology and dictate. to a certain de
gree. their cost and areas of application. 

Liquid crystal displays 
Liquid crystals completely dominate 
calculator-like applications; however. 
advances are now pushing the liquid 
crystal toward considerably more com
plex computer and imaging applica
tions. One of the primary problems that 
has limited the use of liquid crystals in 
these advance applications has been ex
treme multiplexing difficulties due to 
undesirable response-time and electro
optical characteristics. 

Advances in construction techniques 
in various liquid crystal technologies
including twisted nematic and phase
charge phenomena-as well as in 
intrinsically adding non-linear multi
plexing elements such as metal-insulat
or-metal and thin-film-transistor 
devices have aided in improving system 
multiplexing. There are numerous 
tradeoffs in the operat ional mode and 
multiplexing mechanisms that impact 
producibility, cost. and operational 
characteristics-all of which have a di
rect effect on where and how liquid 
crystal displays will be used. 

Electroluminescent displays 
The ac-thin-film and de-powder electro
luminescent displays have progressed 
to the point where they can be used 
effectively in computer applications. Be
cause they are lighter and less power
hungry than plasma displays. EL devices 
may fit into a broader range of mid
level computer requirements. The ease 
of showing live television with currently 
available integrated drivers adds to the 
EL's versatility. 

In certain respects. the ac-electro
luminescent device is a solid state ana
logue to the ac-plasma panel. although 
fabrication. multiplexing. and electro
optical characteristics are distinctly 
different. 

Future prospects 
Regardless of cogent arguments fa
voring CRTs. flat-panel displays can be 
expected to infringe on CRTs at an 
increasing pace, in areas that don't re
quire the unique capabilities offered by 
shadow-mask CRTs. 

It is reasonable to expect plasma 
displays to further grow in size. experi
ence some cost reduction and ultimately 
add color capabi lity. Further progress in 
multiplexing liquid crystal displays is ex
pected. although the multitude of tech
nological approaches and their impacts 
makes the ultimate future of liquid crys
tals somewhat cloudy. 

The degree of expected price reduc
tions and further reduction of power 
consumption in electroluminescent 
displays will determine how far
reaching their future impact will be. 

(Article developed from Trends in Flat-Panel 
Display Technologies. by Elliott Schlam. US Army 
Electronics Research & Development Command. 
Ft. Monmouth. NJ-presented at Electronic Im
aging "85, Boston. MA. SPSE & IGC) 
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HD1V 
SYSTEMS ----------------------------------------------------------------------

Higher resolution, 
fewer artifacts, 

TV technology goals 

Advances in all aspects of TV 
technology-from camera 
optics to kinescope phos

phors-and the prospect of new TV 
transmission media. such as Direct 
Broadcast Satellites (DBS). have led to a 
number of pruposals for enhancements 
to present TV systems as well as com
pletely new systems employing more 
lines and wider band-width. 

Although today's systems have 
served us well. the trend toward larger 
screen sizes begs for more resolution. 
At a viewing distance of 9 ft .. typical for 
most home viewing. the limiting resolu
tion of the eye corresponds to about 
475 TVUPH on a 25" diagonal screen 
and about 760 TVUPH on a 40" diago
nal screen. Also. with larger and 
brighter pictures. and improved trans
mission by CATV giving higher signal
to-noise ratio and fewer ghosts. the 
artifacts in the present systems are 
more visible and more annoying. 

Besides an increase in resolution and 
elimination of the artifacts resulting 
from interlaced scan and in-band trans
mission of the color information. there 
is another desirable improvement to 
present television systems-an increase 
in the aspect ratio from the current 
1.33:1 to something on the order of 
1.75:1. When television was first intro
duced in the 1930s. the standard aspect 
ratio for motion pictures was 1.33:1 
and thus it was logical to adopt the 
same standard for TV. Subsequent 

by Bernard J. Lechner 
Advanced Video Systems Research Lab 
RCA Laboratories. Princeton. NJ 

12 Information Display 

practice in motion pictures led to wider 
screens. partly in competition with TV. 
but also in recognition that a better 
match to the human visual system is 
achieved at the viewing distances of 
three to four t imes picture height that 
are typical in movie theaters. 

Although many different aspect ra
tios have since been used for motion 
pictures. in the US today most movies 

TV scan lines 

Present NTSC systems employ 525 scan 
lines in two interlaced fields with a field 
rate of 59.94 fields per second and a lu
minance video bandwidth of 4.2 MHz. 
This results in a limiting resolution both 
horizontally and vertically of approxi
mately 340 TV Lines/Picture Height 
(TVUPH) for static images. The loss in 
vertical resolution results because the 
image is sampled in the vertical direction 
by scanning beams of specific size and 
shape. When there is motion in the scene. 
there is a further loss of vertical resolu
tion due to interlace. since in each field 
there are only 242 active scan lines. The 
lag in present camera tubes also de
grades the resolution both horizontally 
and vertically when there is motion in the 
scene. 

The 625-line PAL and SECAM systems 
achieve a resolution of approximately 
400 TVUPH and use 5.0-5.5 MHz of lu
minance video bandwidth. In all of the 
present systems no additional bandwidth 
is required to transmit the color informa
tion. Although different encoding algo
rithms are used. NTSC. PAL. and SECAM 

are projected with an aspect ratio of 
1.85:1 : in Europe with an aspect ratio 
of 1 .67:1 . An aspect rat io of about 
1.75:1. therefore. would represent a 
good compromise wit h current motion 
picture practice. 

HDTV systems 
In its broadest sense. HDTV means 
higher resolution and wider aspect ratio 

all transmit the color information on a 
subcarrier that is within the luminance 
band. 

In addition to having limited resolu
tion. pictures produced by present TV 
systems contain certain artifacts. which 
arise from two sources: interlaced 
scanning and in-band transmission of the 
color information. Interlace scanning 
produces two artifacts: Loss of vertical 
resolution with motion (already dis
cussed) and interline flicker. 

Whenever there is a horizontal edge in 
a picture that creates a large amplitude 
vertical luminance transition. informa
tion at the edge is being updated at 
29.97 Hz (25 Hz for PAL and SECAM) 
and the flicker is visible. For this reason, 
interlaced scan is never used in computer 
terminal displays. 

Artifacts due to in-band transmission 
of the color signal are crosstalk effects. 
which result from less than perfect sepa
ration of the luminance and chrominance 
signals. It produces false color in areas of 
high-frequency luminance (such as an 
umpire's shirt) and crawling dots on ver
tical edges that have a chrominance tran
sition (such as titles). 



HDTV 
_____________________________________________________________________ SYSTEMS 

television pictures without artifacts. It is 
implicit that for HDTV the pictures be 
large. bright and free from noise and 
ghosts. Many proposals have been made 
over the past few years for improve
ments to our present television sys
tems-variously labelled: improved 
NTSC. enhanced NTSC. enhanced defini
tion TV, extended definition TV. and 
HDTV. 

The following four examples com
pare the parameters of the two true 
HDTV systems proposals w ith NTSC 
and PAL. 

• Improved NTSC--The key word 
in improved NTSC is compatibility. spe
cifically backward compatibility
meaning either that no change is made 
in the transmitted signal. or that if any 
changes are made they will not affect 
the performance ofthe installed base of 
NTSC receivers. The majority of the ef
fort on improved NTSC is based on no 
change to the transmitted signal. only 
improvements in the receiver. 

These improvements can be consid
ered part of the on-going evolution of 
TV receiver design and will occur in all 
parts of the TV receiver from the anten
na terminals to the kinescope. A particu
larly important step in the process will 
be the introduction of digital baseband 
video processing to replace the analog 

PARAMmR 

NTSC 

Aspect Ratio 4.3 
Total Scan lines 525 
Active Scan lines 484 
Scanning Format 2:1 

Interlace 
Temporal Rate 59.94 Hz 
Luminance Video 4.2 MHZ 

Bandwidth 
Luminance Horizontal 340 TVUPH 

Resolution 
Luminance Vertical 340 TVUPH 

Resolution* 
Color Difference I and Q 

signal processing currently used. The 
simple replacement of analog pro
cessing with digital processing will. in a 
theoretical sense, accomplish no perfor
mance improvement; but practically, it 
will lead to significant improvements. 
With digital processing. performance 
will be determined solely by the design 
of the system. not by the specific imple
mentation or precise factory setup. 

The first truly significant improve
ment will come when field- and frame
store memories are introduced into TV 
receivers. There are three important 
uses for a frame store in a TV receiver: 
first. a frame comb filter can be used to 
separate the luminance and chromi
nance signals; second, a frame store can 
be used to convert the interlaced NTSC 
signal to progressive scan for display; 
and third. a frame store can be used as a 
recursive filter to improve the signal-to
noise ratio. 

Improvements are dramatic in all 
three cases. but there is a problem when 
there is motion in the scene. Because 
the pixel values will differ from frame to 

' frame wheh there is motion. the frame 
processing fails and artifacts. such as 
double images. are introduced. It is. 
therefore. necessary to make the pro
cessing adaptive to motion in the scene 
and revert to intra-frame processing 
where t here is motion. This can be done 

SYSTEM 

PAL NHK RCA/NBC 

4.3 5.33:3 5.33:3 
625 1125 750 
576 1035 726 
2:1 2: 1 2:1 

Interlace Interlace Progressive 
50 Hz 60Hz 60Hz 

5.0 MHZ 27 MHZ 29 MHZ 

400 TVUPH 785 TVUPH 580 TVUPH 

400TVUPH 725 TVUPH 508 TVUPH 

U and V CR and C8 CR and C8 

Format Simultaneous Simultaneous Simultaneous line Sequential 
Color Difference .5 and 1.5 MHZ 1.5 MHZ 13.5 MHZ 14.5 MHZ 

Bandwidth 
Total Studio 6.2 MHZ 8.0 MHZ 54 MHZ 43.5 MHZ 

Bandwidth 

'Ke/1 factor of 0.7 is assumed. 
For NTSC and PAL, if is assumed that the signals are not encoded. 

Table compares parameters of the two t rue HDTV system proposals with NTSC and PAL. 

on a pixel-by-pixel basis. Future receiv
ers will achieve perfect separation of lu
minance and chrominance and complete 
elimination of raster artifacts for static 
portions of images and performance at 
least as good as we have at present for 
the portions of the image that move. 

Additional improvements to NTSC 
are possible if the signal is preprocessed 
before transmission. Currently. re
searchers are developing techniques for 
adding additional horizontal or vertical 
resolution. or both. to the transmitted 
signal without increasing the bandwidth 
required for transmission and without 
affecting compatibility with existing 
receivers. 

• Multiplexed Analog Compon
ents-A non-compatible signal format. 
called Multiplexed Analog Components 
(MAC). has been proposed to eliminate 
the problem of separating luminance 
and chrominance. Instead of using a 
subcarrier to transmit the color infor
mation. the luminance signal is time
compressed on a line-by-l ine basis. 
making some time available on each line 
to transmit the chrominance signal. 
which is also compressed. 

With this appr.oach. the luminance 
signal is compressed to occupy 2;3 of the 
active line time and the remaining 1/3 is 
used for the chrominance signal. Each 
of the two color-difference signals is 
transmitted alternately line-by-line. The 
resulting chrominance bandwidth is 
one-half of the luminance bandwidth. 
both horizontally and vertically. Total 
signal bandwidth, however. has been in
creased by the factor 3/2. 

Thus. for NTSC luminance bandwidth 
of 4 .2 MHz. the resulting MAC signal 
will have a baseband-width of 6.3 MHz; 
for 5-MHz PAL the resulting MAC band
width is 7.5 MHz. These bandwidths 
can be easily accommodated by DBS 
transponders-and it is primarily for 

. this service that MAC has been proposed. 
Although the MAC format eliminates 

the artifacts due to crosstalk between 
luminance and chrominance and only 
requires line stores-rather than frame 
stores-for receiver processing, it does 
not provide improved resolution or 
elimination of raster artifacts. It has 
been proposed that some additional 
horizontal resolut ion can be provided 
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by increasing the luminance bandwidth 
to 5.3 MHz resulting in a MAC band
width of 8 MHz that will fit in a DBS 
transponder. 

Another proposal would use two DBS 
t ransponders to provide an HDTV ser
vice. The first transponder would pro
vide a basic MAC signal (as previously 
described). while the second transpond
er would contain additional horizontal 
and vertical information as well as the 
side panels to provide a wide aspect ra
tio picture. 

• NHK system- The Japanese 
Broadcasting Co. (NHK) has developed 
a system that essent ially achieves all of 
the requirements for HDTV except the 
elimination of raster artifacts. The sys
tem is based on 1125 lines. 60 inter
laced fields. an aspect ratio of 5:3 and 
20-MHz luminance bandwidth. The re
sulting resolution is about 620 TVUPH 
horizontally and 725 TVUPH vertically. 
The NHK system proposes two-color 

===- --= -= 
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difference signals Cw and CN having 
bandwidths of 7.5 MHz and 5 MHz 
respectively. resulting in a tota l 
bandwidth of 32.5 MHz. Substantial 
hardware for this system has been de
veloped by a number of Japanese manu
facturers and the system has been 
extensively demonstrated worldwide. 

To fit the NHK signal into a transmis
sion channel such as DBS requires band
width compression- and NHK has 
proposed a multiple sub-Nyquist 
encoding system called MUSE that 
achieves a 4:1 bandwidth reduction to 8 
MHz. The encoding system requires 
multiple frame stores in the receiver 
and. although full resolution is achieved 
for static images. there is degradation 
with motion in the scene. A motion 
vector is computed before transmission 
and sent with the signal to help the re
ceiver decoder adapt to unidirectional 
motion such as camera panning. 

Recently. a modified version of the 
NHK system has been proposed for stu-

dio use. It has a slightly wider aspect ra
tio of 5.33:3 and increased luminance 
and chrominance bandwidths of 27 
MHz and 13.5 MHz respectively, re
sulting in a total studio bandwidth of 54 
MHz. The luminance hor izontal resolu
tion is increased to 785 TVUPH. 

• Progressively-scanned system
Increased interest in using progressive 
scan in TV receivers has also increased 
interest in using progressive scan in the 
production process. This led RCA and 
NBC to propose a production system 
based on progressive scan. 

The system uses 750 lines (726 ac
tive lines). 60 pictures/second. an aspect 
ratio of 5.33:3. and requires 29 MHz of 
luminance bandwidth. The resulting 
resolution is 580 TVUPH horizontally 
and 508 TVUPH vertically. Two color
difference signals of 14.5-MHz band
width are proposed with line-alternate 
color encoding. resulting in a total stu
dio bandwidth of 43.5 MHz. 

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 Corpo•at on Route 144 North P 0 Box 1321 W •ngille PA 16880 
8q 355 152' TL' ('• 706473 
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Although the system requires slightly 
more luminance bandwidth than the 
modified NHK system and has some
what less resolution. it requires less to
tal studio bandwidth and it has 
significantly improved temporal resolu
tion that is believed to be important 
with future ceo cameras. Despite the 
static vertical resolution in such a sys
tem being about 30% less than that of 
the NHK system. the vertical resolution 
is not degraded with motion in the 
scene-and under these conditions is 
actually about 40% greater than that of 
the NHK system. 

Another advantage of progressive 
scan in a production system is that 
pixels adjacent in space are also adjacent 
in time. This makes the image pro
cessing and manipulation required for 
special effects easier to accomplish 
without degradation. It also aids in 
frame-rate conversion as required for 
program exchange with 50-MHz coun-

For Information circle Reader Service # 32 

tries and for producing 24-frame-per
second motion picture film. 

Although HDTV in the near future 
will be used for production. deliver ing it 
to the home is another matter. Until fi
ber optic networks are in place. it is dif
ficult to find enough spectrum space to 
accommodate the needs of HDTV. Thus. 
we are likely to see compromises includ
ing both bandwidth-reduced HDTV and 
extended-definition NTSC and PAL. pos
sibly in MAC format. transmitted 
through channels of 8 - to 1 0-MHz 

The one thing that can be said with 
certainty is that improved NTSC and 
PAL will occur. The large installed base 
of receivers provides an opportunity to 
introduce improvements to all parts of 
the system as advances in technology 
make such improvements technically 
and economically feasible. 

(Developed from High Definition TV. by Bernard 
J. Lechner. Advanced Video Systems Research 
Laboratory. RCA Laboratories. Princeton. NJ
Keynote Address. SID '85. Orlando. FL.) 

CALL 

SYSTEMS 

HDTV requirements 

The key parameter of HDTV is band
width- every improvement made in
creases the required signal bandwidth. 
Doubling the resolution. for example. in
creases bandwidth by a factor of 4; 
increasing the aspect ratio to 1.75 
increases bandwidth by a factor of 
1.75/1.33 = 1.32; eliminating the arti
facts due to interlaced scan. by using pro
gressive scan. leads to another factor of 
2; and eliminating the crosstalk between 
luminance and chrominance. by keeping 
the signals separate spectrally, increases 
bandwidth by a factor of 1.5•. To achieve 
all of these improvements for NTSC 
would require a total bandwidth of 4.2 
{4 x 1.32 X 2 X 1.5) = 66.5 MHZ. The 
luminance bandwidth requirement is 
44.4 MHZ. 
•(The ability of the eye to resolve detail in col
or is less than half of that in luminance. Hence. 
it is not necessary to reproduce chrominance 
with the same resolution as luminance. Pres
ent TV systems limit chrominance bandwidth 
to less than one-third that of luminance.) 

MAGNA VOX/GENERAL ATRONICS CORPORATION 

Manufacturers/ 
Designers 

Of Standard & 
Custom CRT's for 
the Military and 

OEM Market. 

Please send 
Requirements to 
Magnavox/GAC 

1200 E. Mermaid Lane 
Philadelphia PA 19118 

(215) 233-41 00 

IT'S LIKE MONEY IN THE BANK! 
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MAGNETIC 
SHIELD 
TESTING 

Drop tests show 
annealing restores 

"abused" mag shields 

H ow much does dropping af
fect a Magnetic Shield: Its 
per meability? Its attenua-

t ion factor? Its workability? Its shield
ing effectiveness? 

Estimated percentages. educated 
guesses. and theories abound. But there 
have been no conclusive answers 
available-based on statistics devel
oped from results of an accurately 
controlled testing program. that is.
until now. 

Engineers at Amuneal Mfg. Corp. 
(Philadelphia. PA) recently ran a series 
of "drop" tests on five magnetic shield 
cylinders-from a uniform height and 
under uniform conditions. Control pa
rameters limited the sampling to one 
material thickness. one diameter. one 
length. and three drop heights. Cylin
ders were 2.4" 10, 10" long, 0.020" 
thick, and 80% nickel-iron alloy with 
the following chemical composit ion: 

C MN Sl P S Nl MO 

.018 .52 .32 .002 .001 80.1 4.33 

Permeability potentials. resulting from 
ring test samples from induced current 
(ASTM Test #A-753). provided the 
following: 

by S.M. Kamens. President 
Amuneal Mfg. Corp. 
Philadelphia. PA 
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B PERMEABILITY 
40 95,000 

Attenuation tests performed imme
diately after fabrication (ASTM Test 
698-74, the Helmoltz method) pro
duced these results: 

Shield # 1 # 2 # 3 # 4 # 5 

_M_ _11_ _M_ _M_ _11_ 
Attenuation 1 1 1 1 

This was followed by a fu ll hydrogen 
anneal in a furnace. Annealing consists 
of first soaking the cyl inders in anhy
drous ammonia (cracked at 1750F to 
make pure dry hydrogen at a dew point 
of minus 60F) for three hours at 
2150F, then cooling them at an average 
rate of 370F per hour. 

Test results (ASTM Test 698-74-2, 
Ostered field 60 Hertz) provided the 
following attenuation ratios: 

Shield #1 # 2 # 3 # 4 # 5 

526 500 500 487 500 
Attenuation 1 1 1 

To provide uniform height and drop 
conditions. a simple f ixture was assem
bled that allowed controlled. repetitive 
horizontal drops- so cyl inder sides 
would receive the impact of the drop. 

During the test. each cylinder was 

first dropped from a 1-ft height to a li
noleum covered wooden floor. and the 
resultant attenuation was read and re
corded. The procedure was repeated 
three t imes: dropping. then measuring 
(ASTM). and recording attenuation 
readings. Table # 1 provides the results. 

Shield # 1 # 2 # 3 #4 # 5 

After H2 526 500 500 487 500 
Anneal - 1- - 1- - 1- - 1- - 1-

After 1st 400 393 400 444 476 
drop - 1- - 1- - 1- - 1- - 1-

After 2nd 363 370 357 370 350 
drop - 1- - 1- - 1- - 1- - 1-

After 3rd 357 303 333 303 338 
drop - 1- - 1- - 1- - 1- - 1-

TABLE 1: 1-ft "Drop" 

At this point in the test. a preliminary 
evaluation clearly shows an obvious re
duction in shielding performance based 
on the continuous "misuse". or "abuse". 
created by dropping the cylinders. 

Because shield #5 had the highest at
tenuation after the first drop, but sub
sequent ly the lowest after the second 
drop, it was assumed that possibly mul
tiple bounces of this cylinder or maxi
mum distortion of the material occurred. 



MAGNETIC 
-----------------------------------------------------------------SHIELD 

Those results made it impossible to de
termine degradation of shield #5 after 
misuse. 

Upon completion of the first set of 
tests. the cylinders were rerolled and 
sized, returning them to their original 
shapes. They were then annealed again 
in the same furnace. same heat. same 
Hz flow. same cooling rate. and tested 
in the original manner. 

Shield 

Attenuation 

# 1 # 2 # 3 # 4 # 5 

625 625 714 625 625 -- ------ --

Test results indicated higher attenua
tion was achieved on the second anneal. 
It was assumed that starting with an at
tenuation of 14/1 the initial Hz anneal 
would increase permeability. But after 
three drops. with a resultant attenua
tion of 333/1 . a second Hz annealing 
not only increased permeability. but 
also provided a higher attenuation. 

After the second anneal, cylinders 
were then subjected to three additional 
"drop" tests. at a new drop height of 2 
ft- but in the same location as the first 
drop. Table #2 lists the results. 

Shield 

After Re
Anneal 

After 1st 
drop 

After 2nd 
drop 

After 3rd 
drop 

#1 # 2 #3 #4 #5 

625 625 714 625 625 
- 1- - 1- - 1- - 1- - 1-

298 322 333 377 350 -------- --
1 1 1 1 1 

250 265 285 277 277 
- 1- - 1- - 1- - 1- - 1-

215 215 229 222 232 
-1- - 1- - 1- - 1- - 1-

TABLE 2: 2-ft "Drop" 

Once again, upon completion of the 
tests the cylinders were rerolled and 
sized, returning t hem to their original 
shape, and again annealed for optimum 
shielding effectiveness. Testing (ASTM 
698-74 Test) was again performed 
yielding the following results: 

Shield # 1 #2 # 3 # 4 # 5 

544 588 588 625 645 
Attenuation 1 1 1 1 1 

TESTING 

625.1.,.-------------------------- .., 

PlOTTED DATA 

14 

526 

400 

4 363 

357 

6 625 

298 

8 250 

9 215 
10 544 
11 259 
12 227 
13 181 

14 153 

15 142 

16 142 

17 133 
18 133 

Plot shows all anneals and drops for Shield #1. 

0 4 6 

The results clearly indicate that after 
three 1-ft drops, rolling, sizing and an
nealing, followed by three additional 
2-ft drops, attenuation is higher than 
provided by the first annealing. At this 
stage ofthe tests. it is evident that drop
ping and. naturally, continued <.Jroppiny 
will reduce the permeability. 

Continuing the drop test. this t ime 
from a 3-ft height provided the data in 
Table #3. At this point. it also becomes 
obvious that the greater the height of 
the drop, the greater will be the deteri
orat ion of permeability. 

Shield 

After Re
Anneal 

After 1st 
drop 

After 2nd 
drop 

After 3rd 
drop 

#1 # 2 #3 #4 #5 

544 588 588 625 645 
- 1- - 1- - 1- - 1- -1-

259 277 277 270 277 
- 1- - 1- - 1- - 1- -1-

227 212 215 202 238 
- 1- -1- -1- -1- - 1-

181 181 142 181 166 
-1- - 1- - 1- - 1- - 1-

TABLE 3: 3-ft "Drop" 

If Shield #1 is examined, the 1-ft
drop reduced original attenuation of 
526 to 400; the 2-ft-drop reduced it 
from 625 to 298; and the 3-ft-drop re
duced a 544 initial attenuation to 259. 
From this. it can be concluded that the 
higher a magnetic shield is dropped. the 
more degradat ion that shield will show; 
and a reduct ion of approximately 50% 

9 10 11 12 13 14 15 16 17 18 

can be observed as the result of any sig
nificant drop. 

Upon conclusion of the 3-ft drop test. 
cylinders were not annealed, but instead 
were dropped from a 3-ft height an ad
ditional five times. Attenuation was 
monitored after eact1 drop as shown in 
Table #4. 

Shield # 1 #2 #3 # 4 #5 

After 1st 153 153 133 142 166 
drop - 1- - 1- - 1- - 1- - 1-

After 2nd 142 133 125 142 133 
drop - 1- - 1- -1- -1- - 1-

After 3rd 142 133 117 133 133 
drop -1- -1- -1- -1- - 1-

After 4th 133 133 117 133 117 
drop - 1- -1- -1- -1- -1-

After 5th 133 133 111 125 117 
drop - 1- - 1- - 1- - 1- - 1-

TABLE 4: Cumulative results 

The resu Its of t hese accurately 
controlled tests allows the following 
assumptions: 

• Dropping a magnetic shield de
grades the permeability and low
ers the shielding effectiveness. 

• Once a shield is degraded. it can be 
reannealed to achieve optimum 
magnetic shielding properties. 

• Full hydrogen anneal is mandatory 
for maximum attenuation. 
Shields shol!ld always be handled 
wit h care. 
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THERMAL---------------------------------------------------------------------
COLOR 
"COPIERS 

Color display growth 
spurs development of 
thermal color copiers 

I ncreased use of color information 
systems has created a demand for 
color hard-copy to supplement and 

implement color computer applications. 
To meet this growing demand. a num
ber of color printing technologies have 
emerged within recent years-among 
them the thermal transfer*- process. 

Unlike direct thermal printing meth
ods (first introduced in the mid 1950s) 
that required specially coated thermal 
sensitive papers. today's thermal trans
fer systems use lower cost plain paper 
and produce hard copy images having 
longer shelf life. Additionally. thermal 
transfer processes permit half-tone and 
color printing. as well as the application 
of saturated colors in copies. 

When configured with local intelli
gence. such printing systems can off
load CRT image information in fractions 
of a second- without need for special 
software to create the hard-copy. And. 
when a video frame store is added, the 
system can freeze an image during the 
copy cycle. thus allowing the operator 
to continue working with the display 
terminal without interruption to gener
ate hard-copy. Without a frame store. 
the only requirement is that the display 
image remain static long enough to pre
vent blurring during copy time. 

Video printers 
Among a handful of such systems intro
duced within the past year or so is the 
Seiko D-Scan CH 5201 B. which can 
generate prints having up to eight satu
rated colors at a resolution of 150 dots 
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THERMAL HEAD 

~ 

VIDIO SIGNAL 

COLOR DISPLAY 

Video image is down·looded 
lo color display copier. 

LOCAl. 1-GI MIMOilY 

Image is stored In display 
copie(s local memory, freezing 
lhe terminal lor continued 
operation while hard·copy 

Thermal ink Is transferred 
to plain poper or polyester 
film to produce copies of 
Images stored In local memory. 

Is being generated. 

Thermal transfer process 
The principle behind thermal transfer 
color printing technology is relatively 
simple. Color reproduction is accom
plished by thermally transferring color 
ink from a plastic ribbon. or sheet. onto 
plain paper. 

A thin film of solid ink is painted on the 
plastic medium in three zones-yellow. 
magenta. and cyan- with the size of 
each zone and the paper size nearly equal 
to each other. The plain paper and color 

per inch. Once a file is captured by this 
system. repeat copies (up to 99) can be 
produced without further interaction 
with the terminal or the system. 

Color for image transfer in the Seiko 
printer is contained on an ink sheet in 
three consecutive page-sized bands of 
yellow. magenta. or cyan. This color pig
ment can be transferred to plain paper 
or polyester f il m to produce color 
hard-copy. 

Sensors built into the copier monitor 
critical copy parameters such as paper 
skew. thermal head temperature. and 
ink sheet conditions. The information 
derived is then used by a built -in micro
processor to dynamically adjust writing 

ink media are inserted between a platen 
and the thermal head, with heat then ap
plied by the head to the back of the inked 
medium fusing color onto the paper in 
varying dot patterns. 

After the first color. yellow. is fixed, 
the paper is returned precisely to its orig
inal position and the process is repeated 
laying down the second color. magenta, 
which overlays the first. Finally. a third 
pass transfers the cyan in simi lar 
manner. 

parameters. thereby assuring optimum 
copy quality. 

Structurally, the Seiko unit is divided 
into two command sections: one to con
trol critical ink. sheet. and paper 
movements-using stepper motors: 
and the other to manage such electronic 
duties as cont rol of input, formatting. 
storage, and output of graphic data to 
the thermal printing head. The system 
interfaces with either video or digital 
data, accepting most current RGB video 
signals. 

(•Thermal Transfer Printing. Session IX. S/0'85 
International Symposium Digest of Technical Pa
pers. For information circle Reader Service #35.) 



_______________________________ Products 

Illuminance meter 
Illuminance meter features a sensitive silicon 
photo cell. sophisticated microprocessor. 
and easy-to-read liquid crystal display. The 
hand-held meter calculates integrated 
illuminance over a period of time. measures 
illuminance deviation between sources. and 
checks the deviation of single source illumi
nation at different meter positions. The LCD 
automatically signals when calibration is 
needed and when the operation is com
pleted. The meter weighs 7% oz.: measures 
1-5/16 x 13116 x 6-11 /16 in. Price: $495 
MINOLTA CORP .. Ramsey. N.J . 
(20 1/825-4000) 

For information circle Reader Service # 51 

Copyboard 
The Oki copyboard, consisting of a white 
writing surface connected electronically to a 
thermal pr inter. combines a blackboard with 
a photocopier. The copyboard is 58-in. wide. 
75-in. high and weighs 172 pounds. The 
pr inter produces 8 1/zxll-in. copies of what
ever appears on the board. The board's writ
ing surface scrolls to four separate 
51 x36-in. sections. all of which can be 
copied. While reproducing a section. the 

For information circle Reader Service # 13 

copyboard can be erased. A memory unit en
ables additional copies to be made even if the 
original printing is interrupted. A smaller 
board 34-in. by 25-in. is also available. 
OKIDATA. Mt. Laurel. N.J. (609/235-2600) 

For information circle Reader Service # 53 

High temperature elastomer 
CONSIL-R (HT). a silicone based elastomer 
fi lled with pure-silver particles. is designed 
to meet high temperat ure requirements of 
military and aerospace applications. The 
conductive device is available in sheets. die
cut flat gaskets and cross-sectional strips. 
TECKNIT, Cranford, NJ (201/272-5500) 

For information circle Reader Service # 69 

Channel intensifier tube 
Proximity focused channel intensifier tube 
features a 75-mm diaperture. provides a 
br ightness intensification of low level input 
signals of 1.5 x 1 o• fL/fc, and utilizes a 25-m 
bore size microchannel plate for a limit ing 
highlight resolution of 18 line pairs/mm. 
constant across the entire aperture. Model 
F4156 achieves less than 1 0% variation in 
output uniformity and equivalent back-

--------~~ 

-----
= = =-

ground levels of less than 2 x 1 0 11 lrn/cm2• 

The device can be supplied with bi-alkali. tri
alkali or UV responsive photocathodes. The 
encapsulated tube has a 114 mm dia. is 25 
mm long and can be customized for observa
t ion and amplification of fast events. in 
which case it would be gated on within 1 00 
nanoseconds after application of the gate 
pulse. 
ITT CORP., Fort Wayne. IN (21 9/423-4341) 

For information circle Reader Service # 12 

Arsenide emitters 
Series of Gallium Aluminium Arsenide 
(GaAIAs) infrared-emitting diodes emit 880 
nm peak emission. non-coherent inf rared 
radiant energy when forward biased. Power 
output is three t imes greater than GaAs 
emitters at the same drive current. Models 
are OD-880W-Fiat window. OD-880L-Lens 
Cap and OD-880F-Nar row Beam. Price: 
$4.50 each (1-99) . 
OPTO DIODE CORP .. Newbury Park. CA 
(805/499-0335) 

For information circle Reader Service # 70 

Pocket inspection microscope 
Self-illuminated pocket microscope weighs 

Stator Yokes 

Penn-Tran yokes are custom-designed 
to either exact MIL requirements, or to 
high quality commercial standards. Our 
units are available for monochrome or 
color, and are used in military, avionics, 
projection television, medical and 
computer displays. 

Write or phone Bill Holt or Don 
Alexander for prompt technical, price 
and delivery information. 

Penn Tran Corporaloon Roule 144 Nor1h P 0 Box 1321 Wongale PA 16880 
8 14 ·355· 152 1 Telex 706473 
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4- 1h oz and provides 30-power magnifica
tion (Spirig-30); or 1 00-power magnifica
tion (Spirig-1 00). Price: $19.50; $34.50) 
SOLDER ABSORBING TECHNOLOGY INC., 
Spr ingfield. MA (800/628-8862) 

For information circle Reader Service # 71 

Multi-user PC 
PC/ IT Personal Computer. utilizing the Intel 
80286 processor and the IBM PC/AT 16-bit 
open architecture standard. operates as a 
stand-alone. supporting up to nine users. or 
links to Sperry or IBM mainframes. MS-DOS 
and XENIX-compatible software applica
tions and hardware add-ons are available. 

The system has a basic 5 12-kB memory 
that can be expanded to 1 M B without using 
expansion slots. Adding two boards in
creases memory to 5 MB. Additionally. the 
system can be configured with two 44.6-MB 
non-removable hard disk drives for a total 
mass storage capacity of 89.2 MB. A backup 
60-MB tape storage device can be added. 

The system's high-resolution monitor 
displays 16 different colors at one time from 
a total ,Pa lette of 256 colors in either 
640x200 or 640x400-dot resolution. Two 
built-in RS-2:12-C communications ports in-

teg rate into Sperry and IBM central 
processors. Price: $4.340. 
SPERR Y CO RP . . B lue Bell . PA. 
(215/542-4213) 

For information circle Reader Service # 50 

Cartridge drive 
HCD-134 data cartridge drive. a quarter 
inch device in a 5 1/4-in. form factor. provides 
134 MB data storage and has an average file 
access time of 14 sec. Random track access 
and bi-directional search is used with the 
drive providing data t ransfer at more than 
four megabytes per minute (70kB/sec). 
Streaming and random fi le/block access. op
erating modes and continuous or start/stop 
tape motion are featured. Price: Less than 
$1 .000 (OEM quantities). 
3M. St. Paul. MN (6121736-2355) 

For information circle Reader Service # 57 

laser printer 
Facifs Opus 1 laser printer. for word pro
cessing and correspondence printing appli
cations. prints up to 12 pages per minute. 
The laser combines the pr int quality of a 
typewheel with the high speed of a dot ma
trix printer. Other time-saving features in-

~[p)~(C~~[L (Q)[f'[f'~~ 

111 r 
72BX 276 PIXEL '-16 COLUl'Jl'/ X 76 LINES 

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

* 80.0 x 160.0 111111 viewing area 

* High contrast reflective - variable viewing angles 

* OKldata Refresh Driver Board populated with : 

14-MSM5839GS 

2-M5238GS 

1-C324G 

Computer Parts rviart 
3200 Park Bl vd. Palo A lto, C A 9-!306 

-!15 --!93-5930 
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elude an ability to duplicate the text at copier 
speed. and a print resolution of 300x300 
dots per in2

• 

In the set-up mode. Opus 1 can create 
customized fonts by changing the height. 
width or slant on one of four basic fonts 
stored inside. In type mode. any one of four 
stored forms can be recalled. The draw 
mode offers graphics and line-drawing capa
bility. Price: $9.500. 
FAC IT IN C .. Merr im ac k . NH 
(617/894-31 00) 

For information circle Reader Service # 55 

Xerox laser printer 
A line of low-cost. desktop pr inters. 4045 
Laser CP. can be shared by f our personal 
computers and stores up to 128 different 
type fonts in various sizes and styles with 
text. graphics and data printed at 10 pages 
per minute. The printer can also be used as a 
copier. Standard interfaces available include 
Centronics. Dataproducts parallel ports or 
an RS232C serial port for asynchronous 
communications. The printer's memory ca
pacity is 128 kB with optional memory ex
pansion of 384 kB. Laser CP includes two 
resident standard fonts for horizontal and 
vertical character positioning. Also offered 
are four optional plug-in Read -Only
Memory cartridges that allow up to 36 dif 
ferent fonts to be loaded and accessed. Up to 
90 fonts can be sent from the host computer 
and stored in the CP memory. Price: $4.995. 
X E R OX C ORP . . Stamfor d . CT 
(203/329-8711) 

For information circle Reader Service # 56 

AC coupler 
IL250 is designed for applications that re
quire AC or bi-directional optocouplers with 
very high current transfer ratios. The coup
ler has a minimum CTR rating of 50% at 
IF= 10 mA and a typical CTR at 150%. 
IL250 consists of two inverse parallel GaAs 
infra red emitters coupled to an NPN 
phototransistor. Back-to-back input diodes 
detect signals of polarity and AC monitoring. 
Price: $1.55 (Quantities of 1 K) . 
SIEMENS, Iselin. NJ (201/321-4842) 

For information circle Reader Service # 58 

Test pattern generators 
The 2500-Series. video test pattern genera
tors designed for evaluation of all types of 
video displays is completely programmable 
and provides test capability at virtually any 
scan rate. Models 250 1 A. 2502A and 
2503A. feature memory for 69 rasters. in
cluding different scan rates. Keypad code 
entries store. recall. edit or delete rates. A 16 
segment alpha-numeric display indicates 
timing and parameters. Software " lockour· 
prevents unauthor ized edit ing wit hout 
proper password. Model 2501 A includes 



PHITIIIICS TECHIIILIGY, IIIC. 
PIONEERS AND LEADERS IN THE 

Design, Development, and Production 
of AC Gas Discharge Displays 

PHOTONICS 
TECHNOLOGY 
PRESENTS 

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

DEVELOPED FOR 
MILITARY PROGRAMS 
INCLUDING U.S.ARMY 
AFATDS 

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

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

Photonics and Magnavox are presently completing the development of AC gas discharge flat panel displays ranging in size up 
to 3 meters with active display matrices up to 4096 by 4096 pixels. Multicolor displays are also being developed. 
Photonics is the world's leading developer and manufacturer of sophisticated, high technology AC gas discharge displays. We are 
able to design and manufacture flat display panels, monitors, and/or terminals in a variety of sizes at relatively low costs. Our flat 
displays range in size from a few centimeters up to one meter. Some of our standard and custom displays include the following: 

Panel Size, Resolution, Pixels 
Pixels Per Linear Inch 

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

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

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

For Further Information, Contact: 
Donald K. Wedding Sr., VP Marketing Photonics Technology, Inc., P.O. Box 432, Luckey, Ohio 43443, 419·666-0033.' 
Research, Development, and Manufacturing facilities located at 6967 Wales Road, Northwood, Ohio 43619. 
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test pattern functions of bars. dots. flat field. 
window. V Stripe. color bars. resolution. 
character Cx. gray scale. video and combina
tion. Model 2502A is virtually identical. and 
Model 2503A is configured for mono
chrome medical imaging systems. Its gray 
scale pattern includes 5% and 95% refer
ence contrast flags. Price: $4.950. 
VII, Xenia. Ohio (5 13/376-4361 ) 

For information circle Reoder Service # 75 

Sealed bezels 
Atlas 2. a line of pre-assembled sealed bezel/ 
filter systems designed for most vacuum flu
orescent displays. can be used for proto
types or full-scale production runs. 
Optionally correct color filter material is 
bonded to the bezel to improve the contrast 
ratio and reduce glare. Fourteen color filters 
are available. Price: $12.15 to $20.30 ( 100 
piece quantities). 
INDUSTRIAL ELECTRONIC ENGINEERS 
(lEE). Van Nuys. CA (818n87-0311 ) 

For information circle Reader Service # 61 

Design environment 
Plessey MEGACELL design environment en
ables engineers with little or no semiconduc-

tor experience to cr eate complete digital 
systems in silicon. Previously. system de
signers had to rely on a vendor's integrated 
ci rcuit experts to interpret their ideas. 

The original designer can create. lay out. 
test. and approve VLSI circuits from a video 
display terminal. The Plessey concept en
ables the user to tailor the size of such de
vices as RAM ·s and ROM's and create 
proprietary "standard" cells. The software. 
which can be applied to circuits of up to 
1 00.000 transistors. constructs a model of 
the user-defined components for simulation 
and verification of design rules. It also cre
ates test patterns and routing of the inter
connects between cells. The software runs 
on Digital Equipment Corporation VAX 
systems. 
PLESSEY. Irvine. CA (714/951-4212) 
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Surge suppressor 
SMOOTHLINE CP-220 AC surge suppressor 
protects peripheral equipment f rom power 
fluctuations. The four-outlet device includes 
an exterior. glowing switch to indicate oper
ation. CP-220 features include a clamping 
time of less than one nanosecond after surge 

B~T~ ., •• , ., 

-=-r.o:o.o 
e -40°C TO 95°C STORAGE/OPERATION TEMPERATURE 

e LOW POWER/HIGH CONTRAST/WIDE VIEWING 

e DICHROIC/ PHASE CHANGE TYPES 

e PLASTIC PROTOTYPE /GLASS PRODUCTION /DOT MATRIX 

e COMMERCIAL /MILI TARY STANDARDS 

e CUSTOM MODULES 

e 2 TO 4 WEEKS DELIVERY 

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

(214) 238·7045 ... 
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detection of up to six kilovolts. a noise sup
pression filter network to protect against 
data corruption and equipment malfunction 
due to electromagnetic interference or radio 
frequency interference. and a 15-A circu it 
breaker. Price: $69.95. 
GTE. Teterboro. NJ (201/288-9487) 

Far information circle Reader Service # 62 

Plasma display tube 
Line of Bar Graph Plasma Display Tubes indi
cates.theanalog1valueof a measured parame
ter by the length of a bright orange 
neon-discharge column. The tubes are made 
of a flat glass panel construction. less than 
0.250-in. thick and operate on DC voltage. A 
segmented cathode structure for high reso
lution is automatically scanned with a multi
phase driver. A 1 DO-segment tube gives 
basically 1% resolution: 200- and 
300-segment tubes are also available. 
MB-202-3P is a two-bar. ZOO-segments
per-bar display in a 4.75-x1 .365-x0.21 0-
in.-thick tube format. 
MITSUBISHI INTERNATIONAL CORP .. 
New York. NY (212/605-2607) 

For information circle Reader Service # 73 
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National Office Mgr : Bettye Burdett 

SOCIETY FOR INFORMATION DISPLAY 
8055 West Mancheste r Avenue-Suite 615 
Playa Del Re y, CA 90293 - 213/305-1502 

T his past year has proved to be one of the best for your Society- in terms 
of membership growth. conference attendance. and chapter participation. 

More than 230 attendees at SID'85 last May signed up as new members. An
other 150 have used the cards in ID to become members. At present. total SID 
membership stands at 2300 +-the highest enrollment in our Society's history. 

But. the success of this recruitment effort can only be measured by the results 
of our current membership RENEWAL drive. You've already received a notice 
from our national office manager. Bettye Burdett, requesting prompt payment 
of dues. It's the best bargain you can get this year. or any year. for just $25: 

• Membership in THE professional society in your field of interest. 
• FREE subscription to 12 issues of I D. the professional journal of the infor

mation display industry. 
• Copies of the official Society Proceedings. 
• Invitations to both annual Society conferences-SID'86 in San Diego, and 

IDRC'86 in Tokyo. Japan. 
• Participation in local Chapter meetings. 

. . and, of course. exposure to new ideas. new contacts. new friends in the In
formation Display community. 

* * * 
There were more than 1 000 attendees registered at 51 D'85. with over 60 vend
ors presenting demonstrations of their newest products . . . in both cases. the 
largest number yet to participate in an SID conference. We anticipate 1200 next 
Spring at SID'86 in San Diego. 

Likewise. the 505 participants in IDRC'85 this past Fall. in San Diego. also set 
an attendance record. 

* * * 
Some 80 + Chapter meetings throughout the US. Japan. and the UK drew an es
timated 4000 members and guests during the year to hear specialists in display 
technologies discuss the newest developments and advances in the industry. The 
increasing number of meetings over previous years is also a welcome sign of a 
vigorous and healthy organization. 

* * * 
And finally. the growth of our Society's new Journal from a 9 t imes frequency to 
12 times a year: from 141 .25 pages of editorial material to 242 pages; from 44 
advertisers to 72: from 2000 member-subscribers to more than 1 0.000 circu
lation at last count-further substantiates the preeminent position Sl D enjoys in 
the professional community. 

Subscription cards in 10 to date have added more than 1000 request sub
scribers to our circulation: while the combined distribution of ID at SID'85 and 
El'85 (the Electronic Imaging Show in Boston) spread our word to some 3.000 
new interested readers. Next year. we anticipate expanding this direct contact 
with potential new members through distribution at two additional national in
dustry shows: NCC and Siggraph. 

From my vantage point. 1985 was a good year for the Society. Let's maintain 
the momentum and make 1986 even more successful. 
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Chapter Notes _ ____ _______ _ 

UK & Ireland: November 25. 1985 
Program: General Meeting 
Topic: Display Applications 
Speakers: Charles Cooke. Plessey (Plasma Displays in Rugged 

Environments): Alan Knapp. Philips (Consumer Displays of the Fu
ture): Richard Davis. EFD (Getting the Most from Limited Display 
Capability): lan Andrew. IBM (Don't Forget Human Factors). 

Minneapolis-St. Paul: October 25. 1985 
Program: Annual election of Chapter officers

Vern Born. Pres. 
Charles Ring. VP 
Russ lnveldsen. Treas. 
George Huard. Sec. 
Richard Jamieson. Dir. 

Topic: Leitzscope Precision X/Y Positioning 
Speaker: Bill Dubbel 

BMC 
St. Paul. MN 

Bay Area: October 22. 1985 
Program: General Meeting 
Topic: The Processes and Challenges of Manufacturing 

Cathode-Ray Tubes for a Growing Military Market 
Speaker: Ron Johnson 

Exec. VP and 
Chief Operat ing Officer 
Rank Electronic Tubes 

0 
Artistic Glass Products Company 

215-536-0333 • TELEX 211089 (AGP UR) 
Trumbauersville, PA 18970-0051 
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Delaware Valley: October 17. 1985 
Program: General meeting. followed by a guided tour of the 

Combat Information Center (CIC) of Ticonderoga-class cruisers. US 
Navy CSED Site. RCA. Moorestown. NJ 

Topic: Aegis Display System-An overview of the US Navy 
AEGIS Combat Display System. the world's most advanced ship
board decision-making instrument. 

Speaker: Reid R. Benton 
AEGIS/CIC Design Mgr. 
RCA Corp. 

Design manager for both AEGIS cruisers and destroyers. Benton is 
also RCA Display Manager for designs including the new Navy Stan
dard AN/UY0-21. Reid joined RCA in 1978. having previously served 
18 years as a US Naval Aviator. During his Navy career. he worked in 
Command & Control for the Pacific Fleet and became Computer Pro
gram Project Manager of the Fleet Combat Systems Support Activi
ty, San Diego. CA. 

Los Angeles: October 2. 1985 
Program: 85/86 kick-off meeting at which new chapter offi

cers were introduced-
Pete Baron, Pres. 
Don McMichael. Treas. 
Ken Miller. Co-program Chair 
Leon Steven. Co-program Chair 
John Kossey. Sec. 

Topic: Night Vision Helmet Visor Display 
Speaker: Dick Winner 

Hughes Radar Systems Group 
El Segundo 

Dick described an I R system for helicopters that allows a pilot to nav
igate the night-time terrain almost as though it were daylight. The 
system features a pod-mounted IR sensor served to the pilot's line
of-sight; a helmet incorporating mechanical (soon to be magnetic) 
sensors for detecting head position: a high reslution 1" CRT: a dif
fraction optics visor that allows the pilot to simultaneously watch the 
visual and IR scene: and a signal processor that converts the very 
wide dynamic range IR sensor signal into a nicely grey scale
rendered image. After his talk. Dick showed a short video tape re
cording of the image displayed to the pilot and demonstrated an 
operational binocular helmet. 

UK & Ireland: September 17, 1985 
Program: Annual general meeting at which Chapter officers 

were elected-
Prof. Mino Green. Chair 
Neil Bartlett. Vice Chair 
Derek Washington. Sec. 
Dr. Barbara Needham. Treas. 

Topic: Liquid Crystal Displays-a one-day conference held at 
Standard Telecommunication Laboratories (STL). Harlow. Essex. 

Speakers: Mike Clark. RSRE (Overview of Liquid Crystal Mate
rials. Multiplexing. In-cell Addressing. and Bistable Electro-Optic Ef
fects): Bill Crossland. STL (Smectic-A Panel Intended for Use As a 
Datagraphic CRT Replacement); Matthew Bone. STL (Ferroelectric 
LC Materials and Devices): P. Migliarato. GEC (Review of Active Ma
trix Addressing. Including State-of-the-Art Examples from Japan 
and the US). 

Mid-Atlantic: Schedule of Meetings 
January 8. 1986: High Content Display (4 Mpels) 

Nate Caswell. IBM 
February 11 . 1986: Meeting at Thompson-CFS/Dumont. 

Dover. NJ 
Andre Martin 

March 13. 1986: Image Processing 
A.N. Netravalli. ATT-BTL 
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Figure 1 

FigureS 

All graphics shown here are produced on The CELCO Machine 
(CFR4000 CRT Color Film Recording System) at CELCO in Mahwah, NJ. 

Figure9 

70 Constantine Drive, Mahwah, NJ 07430 201-327-1123 
1150 E. Eighth Street, Upland, CA 91786 714-985-9868 

CELCO's 
Electron-optical 

techniques 
produce ultra
high-resolution 
CRT displays. 
Absolute control over the size, shape 

and position of the scanning electron 
beam spot is necessary to produce an 
ultra-high-resolution CRT display. For 
example, the CELCO CFR4000 CRT 
Color Film Recording System yields 
over 7500 resolvable points across the 
CRT face with resulting image content 
in excess of 31 million picture elements 
per field . This system is presently pro
viding theatre-quality imagery to the 
rapidly growing computer graphics 
industry for computer animation and 
other computer image generation 
techniques of recent development. 
Other applications include imagery for 
oil exploration and analysis and other 
geological interpretations and LANDSAT. 

Proper selection and use of cathode
ray tube, deflection yoke, magnetic 
focus lens, astigmatism correction, 
centering and aperture flooding coils is 
the foundation of your high resolution 
CRT display. 
Figure 1 indicates the proper position of 
the magnetic components on the CRT 
neck. 

Figures 2-8 depict uniform aperture 
flooding, focusing of the divergent 
beam, astigmatism correction and 
deflection from center to the 63 million 
other positions of addressability (on the 
CELCO Machine) without distorting 
spot shape or size. Figure 9 illustrates 
the difference between resolution and 
addressability. 

For a more detailed discussion, 
please circle reader service number 
below to reserve your free copy of 
"Electron-optical techniques for an 
ultra-high resolution color film recorder", 
(delivered before SPIE, January 1984) 
by John Constantine, Jr., CELCO Vice
President and Yoke Designer. Or call 
CELCO today with your display require
ments: 201 - 327-1 123. Ask for Doc 
Christaldi, Engineering Sales Manager. 


