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Other applications:

o Ultra fast (3 KMc) transient pulse
recording and telemetry

o Wave form analysis

o Slow scan readout

o Data storage and readout

e Signal processing

« and many more.

Think about scan conversion;
when you are ready to talk about
it, get in touch with the company
that has the broadest experience in
scan converter tubes. To receive
some thought provoking literature,
circle the number below:

TODAY'S PRIME TASK FOR

SCAN CONVERSION

Military ships and aircraft now on the drawing boards
have eyes that see at night, under the sea, through
clouds and over the horizon. More information is avail-
able than the decision maker can handle without special
aid. The answer to the problem is MULTI SENSOR
DISPLAY. MSD funnels radar, LLTV, Sonar imagery into
a single TV display channel and permits the controller to
query any of the available sensors at will via a bright
display monitor.

The enabling ingredient is scan conversion. Input
images are stored in their natural display format on the
storage target of a Rauland scan converter tube. The
readout beam dissects the stored image into the famil-
iar TV video format. Reading and writing may be simul-
taneous and independent of each other. Display per-
sistence is electronically controllable.

THE RAULAND CORPORATION « SPECIAL PRODUCTS DIVISION
5600 W. JARVIS AVENUE « CHICAGO, ILL. 60648 « Telephone (312) 647-8000 « A ZZEawmm Subsidiary
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YOUR QUICK SELECTION GUIDE to Spectra-Physics’

STABILITE* Helium-Neon Gas Lasers

Here is the new generation of CW gas lasers, the work- its precision and dependability into your own opera-
ing generation. These are the lasers being built into tions. Your major benefit, aside from the utility of the
today’s systems, the lasers that will be doing tomor- laser itself, will be the satisfaction of using a product

row's jobs.

made and guaranteed by Spectra-Physics, leading pro-

ducer — both quantitatively and qualitatively — of CW
Look these over, match one to your needs; integrate gas lasers, ever since their invention.

INSTANTANEOUS SPECTRUM

POWER axial modes axial
MODEL TEMoo LENGTH center @ mode
632.8nm overall 4.7 x 10" Hz spacing

milliwatts inches 632.8nm MHz

o

x 125 50 75

w124 15 32

PRICE
with APPLICATION
exciter
(dollars)
$8500. General purpose for exact-
ing applications such as
holography, Raman Scatter-
ing, signal processing. Spe-
cially suited for factory
3850. installations, original equip-

ment manufacturers and

military systems configura-
tions. Most appropriate
STABILITE for a particular
2900. application is often deter

%123 7.0 22 J_i_J_L 341
%122 3.0 16 J__I_

— mined by price/power/size
considerations.

1950.

il 0.1 9 1500

Single wavelength applica-

tions in heterodyne setups;
4850. long-path difference inter-
ferometry.

General purpose where low
cost and utility are primary
950, considerations.

Experimentation where mi-
crometer adjustments, exci-

3490. t.er modulation, r-f excita-
tion are advantageous.

130B 1.0 14
115 3.0 29 LMJ_'_LL
STABILITE: Spectra. Pl Tradamark for He-Na Gas Lase i

Send for the Literature:

e . . L ] ety .
b RS 3
j Ogo
.

Laser Technical Bulletins:

#1. Optical Properties of Lasers as Compared to Conventional Radiators. #2. Properties of Laser

Resonators Giving Uniphase Wave Fronts. #3. Some Demonstration Experiments in Optics Using

a Gas Laser. #4. Noise in Lasers and Laser Detectors. #5. Optical Systems for Laser Beams.
Circle Reader Service Card No. 1

250

Please write us at 1255 Terra Bella,
Mountain View, California 94040. In Eu-
rope, Spectra-Physics, S.A., 18, rue
Saint-Pierre, Box 142, 1701 Fribourg,
Switzerland.

Efpectra-Physics

* New STABILITE 6-page color brochure.

** "GAS LASERS," an article by Dr. A. Bloom,
reprinted from the joint issue of Proceed-
ings of the IEEE and Applied Optics, Oct.-'66.

These three

[ your d:

requirements

STANDARD RECTANGULAR

The most popular readout ever made—
Type 8422. Combines readability (maxi-
mum viewing distance of 30 feet), com-
pact size (0.6” character in a 1.0” x 0.8”
end-reading rectangular envelope) and
high reliability (MTBF of 1 million hours
at 90% confidence level). Also available
in a decimal-point version, Type B-59956.
For high-density packaging (0.7 cu. in.)
and minimal instrument height, it's the
choice of virtually every important manu-
facturer of digital instrumentation,

(and we’ve got the

MINIATURE RECTANGULAR

Small wonder this readout (Type B-4998)
is chosen when a combination of compact
size (0.3” character in a 0.47” x0.63"
rectangular envelope), long life (200,000
hours dynamic life) and readability (max-
imum viewing distance of 14 feet) are
needed. For the smallest electronic read-
out with BCD decoding and memory, use
the B-4998 with the Burroughs BIP-9401A
module. Small wonder, indeed!

Our new side-viewing NIXIE tube, Type
B-5440. Combines long-life (average life
of 600,000 hours) with low cost ($4.95
in 1000 quantity). Tube has low profile
and narrow width for minimum panel-
area opening (you can line them up on
less than 0.80” centers), and its new
socket is especially designed for pc-board
mounting. Independently-operable deci-
mal points are optional at slight extra
cost (Type B-5441).

Call or write for full information.

See us at ISA Booth 1320
See us at NEREM Booth 1B69-70

NIXIE tubes for that
other 20%, too!)

INFORMATION DSLAY, NOVEMBER/DECEMBER, 1946

Burroughs Corporation

Only Burroughs manufactures NIXIE Tubes
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See us at Fall Joint Computer Conference Booth 835-37
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Capacity and optimum configuration
of displays for group viewing
by HELMUT WEISS

Discusses and analyzes deterioration of
legibility with increasing viewing distance and
obliquity, for benefit of designers.

High resolution multi-color storage tube
by PHILLIP P. DAMON

Provides details of a color display
storage tube having resolution and environmental
ruggedness equal to monochromatic tubes.

Ultrarapid film systems
for data display and computer interlock
by MAXWELL A. KERR

Recent SMPTE paper proposes narrow-band
audio-visual transmission and sound filmstrip
as alternative to educational television.

Display requirements assessment
for command and control systems
by RUDOLPH L. KUEHN

AGARD-NATO paper discusses command and control
display parameters with relation to human visual mechanism.

Binary to decimal decoding system
using neon lamps and a photoconductor matrix
by MARVIN WILLRODT

First in a new series of product-oriented
technical articles, this paper discusses
Hewlett-Packard’s latest innovations in this area.

EDITORIAL: on the formation of new SID Chapters
by J. E. Hoagbin, SID Central Regional Director

FALL JOINT COMPUTER CONFERENCE: a complete
reference for program, papers, sessions

READOUT: latest display news and innovations
PRODUCTS: a spectrum of new devices, processes
ON THE MOVE: promotions, transfers, additions
NEW LITERATURE: offerings for current awareness
ADVERTISERS" INDEX: where to find them

SUSTAINING MEMBERS

Artist’'s conception of the frequency spectrum,

a basic tool in Information Display technology, is portrayed

in oil painting courtesy of Raytheon Company, Lexington, Mass.
Contrast between bright spectrum and flat, pseudo monochrome
background emphasizes utility of color in display field.
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With the new Milgo Digital Plotting System, you
output only the end points on lines up to 42"
long — the plotter does the rest . . . with no
deterioration of the plotter's normal dynamic
accuracy. There is never a second tier subroutine
to compute the length of a line! Result: reduced
computer programming, reduced computer output
time, reduced plotting time.

The Milgo DPS-6 includes a choice of off-line

readers, plus either a vertical or horizontal
plotter. And the system provides for all standard

digital inputs plus straight analog. It accepts
magnetic tapes recorded in either gapped, gapless
or long record format. An optional core storage
buffer allows up to 10,800 bits between gaps.

Send for a brochure-full of additional
features on the Milgo DPS-6. Write
or call Milgo Electronic Corporation
7620 N.W. 36th Avenue, Miami, Florida
33147. Phone 305-691-1220. TWX
305-696-4489.

\ Now... save programming steps on every plot

( EFFECT OF PRODUCTION
‘ DECISION ON INVENTORY

INVENTEPY

PRODUCTI2Y

WITH FORECAST SALES

ACTUAL

e fic
slediops

1 Ad4l3-4

1 A413-c &

[Rr—
oc

21846

14}

Before: 600 program steps. Now: 500
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Before: 1000 program steps. Now: 700
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Why IEE rear-projection
readouts make good reading

Not the kind of good reading you'd curl
up with on a rainy night. But a more
important kind if you're designing
equipment that requires message dis-
play. Reason is that IEE readouts are
the most readable readouts around. If
you've seen them, you know this to be
fact. If you haven't as yet, here is why
our readouts make such good reading:

SINGLE-PLANE PRESENTATION

No visual hash of tandem-stacked fila-
ments. IEE readouts are miniature
rear-projectors that display the re-
quired messages, one at a time, on a
non-glare viewing screen. Only the
message that’s “on” is visible.

T ABCDES

EASY-TO-READ GHARACTERS

Since IEE readouts can display any-
thing that can be put on film, you're not
limited to thin wire filament, dotted, or
segmented digits. Order your IEE read-
outs with familiar, highly legible char-
acters that meet human factors and Mil
Spec requirements. This section from
our sample type sheet gives you an idea
of the styles available that offer opti-
mal stroke/width/height ratio for good
legibility.

BALANCED BRIGHTNESS/CONTRAST RATIO
The chart below is a reasonable fac-
simile of character brightness and how

it affects readability. The background
is constant, but the brightness increases
from left to right. You can draw your
own conclusions, armed with the fact
that IEE readouts give you up to 90
foot lamberts of brightness. Brightness,
however, isn’t the sole factor in judging
readability. Background contrast is
equally important—a fact we've simu-
lated below reading from left to right.

888

Obkusly. brightness without contrast
or vice versa, doesn’t do much for read-
ability. A balanced ratio of both gives
you the crisp legibility of IEE readouts.

WIDE-ANGLE READABILITY

IEE’s unique combination of single-
plane projection, flat viewing screen,
balanced ratio of brightness/contrast,
and big, bold characters makes for
wide-angle clarity and long viewing
distances.

OTHER WAYS IEE READOUTS MAKE GOOD SENSE

As if the superior readability of our
readouts weren’t enough, here are a
few reasons why IEE readouts make
good sense in other areas:

INFINITE DISPLAY VERSATILITY

Because our readouts use lamps, lenses,
film, and a screen, they can display lit-
erally anything that can be put on film.
That means you have up to 12 message
positions with each readout to display
any combination of letters, words, num-
bers, symbols, and even colors!

FIVE SIZES TO PICK FROM

IEE readouts now come in five sizes
providing maximum character heights
of %", %", 1”, 2", and 3%”. The smallest
is the new Series 340 readout that’s
only %” H x %" W, yet can be read from
30 feet away. The largest, the Series
80, is clearly legible from 100 feet away.

EASY TO OPERATE

IEE readouts are available with volt-
age requirements from 6 to 28 volts,
depending on lamps specified. Commer-
cial or MS lamps may be used, with up
to 80,000 hours of operation per lamp.
Lamps may be rapidly replaced without
tools of any kind.

Our readouts operate from straight
decimal input or will accept conven-
tional binary codes when used with IEE
low-current driver/decoders.

For more proof why IEE rear-projec-
tion readouts make good reading, send
us your inquiry. You'll see for yourself
why they’ve been making the best seller
list, yvear after year!

INDUSTRIAL
ELECTRONIC
ENGINEERS, INC.

7720 Lemona Avenue, Yan Nuys, California
Phone: (213) 787-0311 « TWX (910) 495-1707
Representatives in Principal Cities © 1966 IEE
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CALL YOUR NEAREST IEE REPRESENTATIVE
FOR A DEMONSTRATION AND
APPLICATION INFORMATION:

ALABAMA
Huntsville
MEDCO ASSOC. INC.

NEW MEXICO

Albuguerque
HYER ELECTRONICS COMPANY

Suite 90, Holiday Office Center 1st National Bank Bldg., East

205-881-3721

ARIZONA

Phoenix

GRAMER AND COMPANY
444 W. Camelback Road
602-279-1231

CALIFORNIA

Van Nuys

INDUSTRIAL ELECTRON!C
ENGINEERS, INC.

7720 Lemona Avenue

213-787-0311

Palo Alto

McGILL AND MeGILL

809 San Antonio Road

415-321-0905

San Diego

L, L, STOAKES

4438 Ingraham Street

714-274-6281

COLORADO
Denver

HYER ELECTRONICS COMPANY

E. Bellview & Valley Highway
P. 0. Box 22227
303-771-5285

CONNECTICUT

Hamden

ELTRON ENGINEERING
SALES,

2341 Whnnay ‘Avenue

203-288-9276

FLORIDA

Indialantic

MEDCO ASSOC. INC.
14 Wavecrest Drive
305-723-6924

ILLINOIS
Chicago
MAGNUSON ASSOCIATES

5639 W. Fullerton Avenue
312-622-6322

KANSAS

Leawood

POLY-ONICS, INC,
4434 West 90th Terrace
913-648-4173

MARYLAND
Ashto

n
BIECHLER ASSOCIATES, INC.

17733 New Hampshire Ave,
301-924-4507

Baltimore

BIECHLER ASSOCIATES, INC.

7353 Yorktowne Drive
301-825-8222

MASSACHUSETTS

Newtonville

ELTRON ENGINEERING
SALES, INC.

246 Walnut Street

617-332-6975

MICHIGAN
Southfield
S. STERLING COMPANY

21250 10% Mile Road
313-442-5656

MINNESOTA
St. Paul
MAGNUSON ASSOCIATES

1246 West 7th Street
612-227-8495

MISSOURI
Hazelwood
POLY-ONICS, INC.
47 Village Square
Shopping Center
314-837-0597

NEVADA

Las Vegas

SYSTEMS DESIGN
CORPORATION

900-1 West Bonanza

702-382-3037

Suite 1213
Central & San Mateo N.E.
505-268-6744

NEW YORK

Baldwin

B. B. TAYLOR CORPORATION

2270 Grand Avenue

516-223-8000

Rochester

0SSMANN COMPONENT
SALES CORP.

830 Linden Avenue

716-586-4940

Syracuse

0SSMANN COMPONENT
SALES CORP.

5858 Malloy Road East

315-454-4477

Vestal

OSSMANN COMPONENT
SALES CORP,

1901 Vestal Pkwy.

607-785-9947

NORTH CAROLINA

Bethania
THE CANDOR COMPANY
919-924-1480

OHIO

Cleveland

S. STERLING COMPANY
5827 Mayfield Road
216-442-8080

Dayton

S, STERLING COMPANY
3300 S, Dixie Drive
513.298-7573

OREGON

RAY JOHNSTON CO.
1011 N.E. 69th St.
Seattle, Washington
(206) LA 4-5170

PENNSYLVANIA

Millersville

BIECHLER ASSOCIATES, INC.
P. 0. Box 38

717-872-2793

Pittsburgh

RUSSELL F. CLARK COMPANY
10517 Lindberg Avenue
412-242-9500

TEXAS

Dallas

NORVELL ASSOCIATES, INC.
P. 0. Box 20279
214-357-6451

Houston

NORVELL ASSOCIATES, INC.
6440 Hillcroft
713-774-2568

WASHINGTON
Seattle

RAY JOHNSTON CO.
1011 N.E. 69th St.
(206) LA 4-5170

CANADA
Ottawa, Ontario

WHITTAKER ELECTRONICS LTD.
42 Howden Avenue

613-722-7658

Roxboro, Quebec
WHITTAKER ELECTRDNICS LTD.

P. 0. Box 216

514-684-3000

Weston, Ontario

WHITTAKER ELECTRONICS LTD.
1885 Wilson Avenue
416-247-7454

New Westminster,

British Columbia

WHITTAKER ELECTRUNICS LTD.

324 Decaire S
604-936- 2244
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Editorial

How to start a chapter

At present, the Society for Information Display has no chap-
ters in the Central Region, but there are three areas having
twenty or more members, where chapters could be organ-
ized within the next year or so. These are: Chicago, Dallas-
Ft. Worth, and Minneapolis-St. Paul. Within a few years
we should see the establishment of chapters in Detroit-Ann
Arbor, Huntsville, and Ft. Wayne, since each of these areas
has about ten members, at this writing.

In discussing the formation of chapters with SID members
in this region, the same two questions have arisen repeat-
edly: (1) What is the procedure for starting a SID chapter?
and (2) What are the benefits for local members? | have
decided to turn Louis Seeberger’s invitation to write a guest
editorial into an opportunity to discuss these two questions
for all SID members who live in areas remote from existing
chapters.

Regarding the first question, members who are interested
in forming a chapter should notify Phillip P. Damon, Mem-
bership Chairman, SID, 2202 Alta Vista Drive, Vista, Cali-
fornia. He can do the following for you:
(1) Provide a sample set of chapter bylaws.
(2) Advance money to cover organizational costs, if you
will advise him of your plans and requirements.
(3) Arrange for SID to subsidize much of the expense of
the first meeting, if necessary.
(4) Provide a speaker for your first meeting, if needed.
(5) Provide other materials useful in getting started, in-
cluding membership applications and copies of the

journal.
Members who decide to form a chapter need do only the
following:
(1) Draw up a set of bylaws consistent with the bylaws
of SID.

(2) Prepare a petition for chapter formation signed by
ten or more SID members.
(3) Submit both to Phillip Damon who will forward them
to the Executive Committee for review and approval.
So much for the first question.

Regarding the second question, Louis Seeberger, in his guest
editorial in the November/December 1965 issue of Infor-
mation Display, lists six benefits of active chapter member-
ship. They are worth repeating:
(1) Broadening of your own technical and business back-
ground from the formal discussions and/or field trips.
(2) A first-name acquaintance with others of similar in-
terests.
(3) “Inside” contacts for employment opportunities.
(4) Current knowledge of the affairs of the Society.
(5) An opportunity to serve on a standing committee or
to be nominated for local office.
(6) A legitimate opportunity to influence a change in the

Chapter character if you are dissatisfied with the

“way things are being run”.
Both questions have been answered, but | would like to
take a fundamental look at the purpose of chapters, and
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offer some recommendations for those who are contem-
plating starting a chapter:

It will be useful to begin by considering the objectives of
SID as expressed in the bylaws and in Dr. Luxenberg's
guest editorial in the January/February 1965 issue of Infor-
mation Display: “To encourage the scientific, literary, and
educational advancement of information display and its
allied arts and sciences . . .”

At the national level, this is being accomplished by:
(1) Publishing the journal.
(2) Holding technical meetings and seminars.
(3) Maintaining a central repository of data which is avail-
able to all members.
(4) Promulgating definitions and standards.

It is difficult for all members to participate in the activities
of the Society at the national level. Accordingly, provision
is made in the bylaws for the formation of chapters which
assist S/D in achieving its objectives at the local level by
way of chapter activities in which most members can par-
ticipate.

Since SID is a young organization, it has not been decided
how chapters can best serve members at the local and
national levels. Two recent guest editorials in Information
Display have dealt with this topic: Dr. Bernberg, in the
March/April 1966 issue, recommends that an organization
committee be established to “take a good look” at the
role of chapters. President Bethke, in the May/June 1966
issue discusses the need for better communication between
chapters and national officers. I'm going to dodge the ques-
tion of what should be the relationship between chapters
and the national organization, and confine my remarks to
how chapters can assist SID to meet its objectives at the
local level.

As stated earlier | have some recommendations which stem
from such considerations as the following: The informal
discussions during the dinners before the chapter meetings
are frequently more interesting than the formal chapter
meetings. It's hard to find good speakers for chapter meet-
ings. It's difficult to get some members to talk during formal
meetings. The information explosion in our field makes it
impossible for any SID member to keep up with the litera-
ture without help from colleagues. It's difficult to keep
abreast of what other organizations are doing. It's amazing
how little communication there is at work between people
working in the same fields. There is a need for continuing
education. It seems to me the following recommendations,
for those who contemplate starting a chapter, flow naturally
from the foregoing considerations:

(1) Keep meetings informal and emphasize communica-
tion between members rather than formal programs
with outside speakers.

(2) Don’t hold too many meetings and don’t let outside
speakers talk too long. One good meeting a year is




better than none at all and better than monthly
meetings that are poorly attended. Let the frequency
of meetings grow as chapter activity grows.

(3) Don’t try to grow fast. Don’t worry about size at all.
A small chapter of interested members is better than
no chapter or a large organization with few workers.

(4) Set up a program for keeping abreast of the litera-
ture and for keeping abreast of what the various dis-
play research, development, and manufacturing or-
ganizations are doing. Encourage members to give
short reports on recent trips. Divide the work of
reading the literature and reporting on it, among
members.

(5) Organize small seminars on special topics whenever
a few experts are available. Keep the seminars small
and informal.

(6) Encourage each member to talk and publish. Encour-
age members to publish in Information Display and
assist inexperienced members to prepare papers for
publication.

(7) Make definite plans to sponsor a national technical
meeting two or three years after formation of the
chapter. This gives the chapter a concrete goal that
can be achieved while other projects are taking
shape. Allowing two to three years for planning re-
duces the rate at which committees must work. Don’t
plarn a national meeting without consulting chairmen
for previous meetings.

A chapter formed with the foregoing recommendation in
mind would assist SID in achieving its objectives and would
benefit members by keeping them truly informed of what
is going on in one of the fastest developing technical areas
— information display.

JOSEPH E. HOAGBIN
Central Regional Director
Society for Information Display

Joseph E. Hoagbin was recently elected Central Regional
Director.of the Society for Information Display for the term
1966-68. He has been a member of SID for three years and
is a member of AAAS, IEEE, the National Society of Profes-
sional Engineers, and The Institute of Management Sciences.
He is editor-in-chief of Management Science, Series C.

He was born in Philadelphia on May 17, 1917, attended
Flint Junior College from 1937-39, attended The University
of Michigan, on a part-time basis from 1950 until 1957,
and received a B.S. in physics in 1955 and an M.S. in physics
in 71957.

Mr. Hoagbin is a Research Engineer in the Institute of
Science and Technology, The University of Michigan, where
he has worked since 1950. Before this, he was an Experi-
mental Physicist at AC Spark Plug Division of General Mo-
tors in Flint for eight years. He is currently engaged in
research on techniques. for interpreting infrared and radar
imagery for combat surveillance. He has worked on spe-
cialized displays for air defense and combat surveillance,
using man-machine simulation as an evaluation tool.

NATIONAL
Readout Tube Drivers

TTL Integrated Circuit Drivers
designed for National Readout Tubes.

Now available : Decoder/ Driver

and Decimal Counter/Driver.

m 15 MH; Counting Rate

m Compatible with all side view
and end view readout tubes.

NATIONAL 5i:s

ELECTRONICS, INC.

a varian subsidiary
PHONE. (312) 232-4300 + GENEVA. ILLINDIS. U S A
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_— ReADOUTS

BRIGHT

BOLD |
CHARACTERS \ :

WITH .
MAXIMUM Modular Display

RELIABILITY $ 4 75
Need more data? Ask
for Catalog L-181. |
®
DIALCO Foremost Manufacturer of Indicator Lights

DIALIGHT coworation

60 STEWART AVE, BROOKLYN, N.Y. 11237 Area Code 212 497-7600

per digit
1000 lot quantities
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TV convertible -
12 popular
line rates.

Closed-circuit system features

quick change to choice of rates M Fen
from 525 to 1225 lines. '5 ! (s i
Why limit your research TV to a single ‘ : Associates ‘

line rate? Our V1000 system gives you
wide "first choice” and lets you convert
economically to other line rates when nec-
essary, Ildeal for microscopy, ultraviolet,
infrared, image storage, X-ray, or any proj-
ect requiring high precision and stability.
Small, rugged, and reliable, In CCTV flexi-
bility, G/ A has the answer now. Request
complete technical information.

Granger
Associates

Granger

Associates

1601 California Avenue, Palo Alto, California / (415) 321-4175 = 818 18th Street NW, Washington, D.C. / (202) 298-7125 1
Circle Reader Service Card No. 9
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Install it in minutes! It’s fully preadjusted and prealigned.
It's a self-contained package: a high-resolution tube, deflec-
tion coil, focusing coil, alignment magnets, mu metal shield
and supporting hardware.

This type of assembly is particularly well suited to high-
resolution photo recording and flying spot scanners.

Each Sylvania CRT package is custom-built. Front-end
mounting plates are also supplied to your specs.

Servicing is just as simple as installation because the entire
assembly can be replaced by another complete package. It's
easy to disconnect, and you just plug it back in. No further
alignment or adjustment is needed. This saves a lot of down-

Circle Reader Service Card No. 8

time—and engineering costs that can add to the bill.

And because the components are prealigned, you get imme-
diate optimum resolution.

Sylvania’s newest packaged assembly is the AT-SK-6003.
It’s designed for use with electrostatic focus tubes such as
the 5CEP—both 5-inch high-resolution CRTs.

Sylvania is where the big ideas in CRTs come from. We
introduced low heater power cathodes (1.5 V, .140A), elec-
trostatic printing tubes, rear-window 19” display tubes, 19”
spiral accelerator tubes, potted high-altitude CRTs—and
prealigned packaged assemblies.

Get some helpful information about our “instant display”
CRTs. Sylvania Electronic Tube Division, Electronic Com-
ponents Group, Seneca Falls, New York 13148.

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS G’I&E
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Louisiana Power & Light
ompany

The Mitre Carporation

el @ EENEE B
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SEE THE
ANSWERS
DISPLAYED
CLEARLY,
CONCISELY,
COLORFULLY
WITH
TEC-LITE

Univac
Division,
Sperry Rand
Corporation

DISPLAY SYSTEMS
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FOUR CONTROL FUNCTIONS

IN IDENTICAL ILLUMINATED

WORD INDICATING DEVICES
FOR OPTIMUM CONSOLE STYLING.

LIGHTED
4 PDT

When appearance counts, design your console
control panel with MSC miniature information
display and control devices. Functionally dif-
ferent, but identical in appearance, their clean,
uncluttered, full-view lens and bezel design
offers maximum legend area in the simplest
form for distinctive styling,

SEE WHAT’S HAPPENING...
SOLVE MAN-MACHINE
COMMUNICATION
PROBLEMS

DATA - PANEL Display Systems convey information
clearly and concisely with graphic versatility never
before available. You get a new world of freedom in
styling and panel layout. .. information on display with
an entirely new look. Alpha-numeric messages and
symbols are brilliantly visible behind planes of glare-free
graphic gray glass. Only illuminated indications are
— r — - visible. Operators are not confused by the visual
: presence of non-indicating indicators—they suffer
® & & & 0 ¢ 0 0 0 T less visual fatigue, make fewer errors.

kol - I = S8 Only the DATA - PANEL Display System concept can

® @ @ ® ¢ & © @ o I give you such latitude in selecting the size, shape, color
o " - ’ and location of messages . ..and of overall dimensions.
= - ” DATA - PANEL Display Systems can be custom designed
® ¢ 8 9 & & © © g as a complete electronic assembly ready to operate

(via multi-pin connectors) from the signal voltages of
any analog, digital or hybrid system. Switches, in a wide
variety of types and actions can be mounted in the
panels as an integral part of the DATA « PANEL Display
System. Write for new, full story brochure, specifications
and ordering information.

SWITCHES

Pushbutton Switches / Word Indicators

WORD
INDICATORS

Series 90E units feature
two lamps for split or two
color display. Available for
2PDT or 4PDT momentary
or alternate switching or
| for basic word indication.
LITE - All terminals at rear. Ask

From =

Master Nl e
Specialties

Company...

PILOT

— — -
i i e T —
S —

JUERSATILITY

Series 80E Tellites provide
two-lamp split or two-color
display, or two-lamp relia- '

Here's proof of visual clarity: Designed for the ) )

® ® ® » & @ @ @ 5 GP-4 Digital Computer of General Precision Inc’s. Link Group, this ’
; DATA - PANEL Display System has 469 separate message

displays. But, the operator sees only the important illuminated i is wo-|

messages. Permanently visible legends (lower half of panel) bility. Combination screw/

solder terminals at rear. In-

can be provided as desired. This panel also includes readouts | ! 5 / g
and pushbuttons for alternate, momentary and interlock switches. tegrated mounting gleeve_s, A
A— no brackets. Detailed in :
| ( v Catalog 2006.
O O = Fuse-Lite Indicating Fuse Holders
L= ~
o = ]
@\\\'\\\\:/—) < )
Br— il
) Y $ - ,
] 5 { . . ! Series 70E Fuse-Liles in-
i @ clude two lamps and a .4

-

-

! standard fuse. Optional re-

T sistance limiter or isolated
5 | lamp circuits., Fuse and
lamps easily changed from

! panel front, Terminals at

: for simplified layout... el e o4

RELAMPING, LEGEND OR COLOR

| distinctive panel styling!

PANEL FRONT...WITHOUT TOOLS!

ALL UNITS FEATURE

s kL
0T T

j Your inquiry is invited,

CTEEEELL | =

ssassssnsans sassssussscnss

2\
MSC .

MASTER

! ACTUAL
| 2 SPECIALTIES

STER.
N COMPANY

SIZE

Here's proof of visual versatility: At Little Gypsy Power Plant of Louisi- gas input, left, to main load breaker, right. Status reports, invisible when
ana Power & Light Company, all phases of a steam generating plant off, appear in color in boxes located at appropriate points on the panel. | !
monitoring system are pictorially displayed on one large panel. . . from Pictorial displays and symbols are permanently visible. i |

sessssRassssnsrsnn .

..... ssessessasssasssssnnns

l 1640 MONROVIA, COSTA MESA, CALIFORNIA

{ TELEPHONE AREA CODE 714: 642-2427
TEC-LITE T | &
REGIONAL OFFICES AND TELEPHONE
l ALABAMA: Huntsville ... . .205-536-7415

DISPLAY SYSTEMS CALIFORNIA: Costa Mesa
{ CALIFORNIA: Sunnyvale
| FLORIDA: Winter Park .
ILLINQIS: Chicago ....
" . - ] MISSOURI: Kansas Cily
Transistor Electronics Corporation i NEW YORK: Syracuse ...
NEW YORK: Valley Stream, L.I
TEXAS: Dallas

Box 6191 aneapohs, Minnesota 55424 Circle Reader Service Card No. 10 15
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IBM introduces a machine
that reads handwritten numbers

for direct input to a computer.

The IBM 1287 Optical Reader.
Until now, handwritten numbers
had to be converted to machine-
readable form before a computer
could process them.

That’s all changed.

Now handwritten numbers are
machine-readable. You can forget
about conversion steps because the
new IBM 1287 Optical Reader

speeds handwritten numbers directly
into an IBM SYSTEM/360.

That means you can process data
faster and cheaper than ever before.

Reads printed numbers, too.
The IBM 1287 also reads numbers
from pre-printed forms...and
numbers from computer print-outs

Circle Reader Service Card No. 11

...and typed numbers. It reads
imprints from credit cards.

The 1287 even reads numbers from
cash register and adding machine
journal tapes.

Lots of jobs for the 1287.

For example, retail clerks can write
up sales on saleschecks and imprint
customer account numbers.

The 1287 reads all those numbers
into the computer.

Utility meter readers can record
customer usage on computer-
printed forms.

The 1287 reads the data.
Telephone operators can record toll
calls. The 1287 reads the data.

Isn’t there a job it can do for you?

New but proven technique.

The 1287 uses a high-speed beam of
light to trace the numbers. This
curve-following technique is new to
commercial data processing,

Even so, you won't be the first to

use it. It's been in test since 1962,
It’s been tested in business environ-
ments and at IBM’s Pavilicn at the
New York World’s Fair where it read

the birth dates of some 350,000 people.

So add an IBM 1287 Optical Reader
to your SYSTEM /360,

Then people can write numbers
by hand for direct computer input.
Let their sharp

pencils help cut your I B M
data processing costs. ®




You're iooking for one very special display light or switch-
lite. Control Switch makes over 2,900...the broadest line
you can tap at any one manufacturer. Check the items
helow for an idea of our diversification. Then . . . get a
real reference file by sending for all the literature listed.

Goof-proof Switchlites

One to four lamps and colors. Four-lamp Quad-
lite* monitors up to nine conditions by combining
flashing and steady lights. All re-lamping from
front. Extra compact designs. Round lenses from
5" diam.; square units from 7”. Over 1,800
styles in all.

See literature offer—Bulletin 54-A, 55-C, 63.

HOW CAN YOU BEAT ODDS LIKE THESE
IN FINDING THE DISPLAY LIGHT YOU WANT?

Single lamp/color indicator lights

Virtually every size and type you could want. Sub-
miniatures with lenses as small as 0.200” diam.
and cases to fit holes as small as 13/32” diam.
Types include edge-lit, water-tight, moisture-proof,
back or front panel mounting, press-to-test and
others . . . even lighted legends and numerical
read-outs!

See literature offer—Catalog 120

World's tiniest indicator lights

Type L10,500 (top), only .200” diam. L10,600
(center), only .383” diam. and L10,400 (bottom)
only .219” diam. Operating life, 16,000 hours at
28 v; 60,000 hours at 5v. All with 100% moisture-
proof integral lamp and lens assembly molded to
stainless steel assembly. Available with RFI
radiation shielding. (See RFI item at right).

See literature offer—Bulletin 60

RFl-shielded indicator lights

New! Especially designed to reduce RFI and EMI %
emission from filaments of ‘lamps in otherwise
well-shielded panels. Metal mesh in lens atten-
vates emissions in the important 0.15 to 1,000
mc range. Special conductive gasket provides
electrical conductivity between shield and case
in removable lens types. Standard sizes with 115
v neon lamps, subminiatures with long life 5 or
28 v incandescent lamps.

See literature offer—Bulletin 62

Multi-color indicator lights

From two to four lamps and colors. Four-lamp
Quadlite* monitors up to nine conditions by com-
bining flashing and steady lights. Twinlite* moni-
tors two conditions simultaneously in different
colors. All re-lamp from front. Choice of five
colors, plus clear. Compact for tight, symmetrical
stacking.

See literature offer—Catalog 120

Human engineering advances for extra safety

Control Switch designers are deep into human engineering for the develop-
ment of switch and light features that take the guesswork out of panel
equipment operation. Advances include a broad range of toggle, pushbutton
and special-actuator switches as well as switchlites and indicator lights.
Write us about your specific needs.

3C.5106

See-ahle hillboards

Over-sized. Two lamps for extra clarity. Operators
get the message for sure. Captive lens housing
can't be reversed or interchanged. Single or split
lens. Split lens can be any of six colors, lighted
independently. Choice of 6, 14, or 28 v incandes-
cent or 115 v neon. Press-to-test types included.

See literature offer—Catalog 120

* Trademarks

Get this complete literature packet

You are welcome to any or all of s“:;f:;
the literature listed here. [f you Card #
get the complete set, you'll have 43 Integral Switchlite Bulletin 63
the handiest, most comprehensive :; Twinlite Bulletin 55-C
. . from Indicator Light Catalog 120
light reference file available fro 46 RFl-shielded Light & Switch
any single source. Just check num- Bulletin 62
bers on the Reader Service Card :; Quadlite Bulletin 54-A
H ; Light and Switch Condensed
as shown for each item at the right. Catalog 100
49 Subminiature Indicator Light
Bulletin 60

CONTROLS

COMPANY
iOF AMERICA

CONTROL SWITCH DIVISION
1420 Delmar Drive, Folcroft, Pennsylvania 19032
A Subsidiary of

General Precision Equipment Corp.
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|(Celco]  DEFLECTION COMPONENTS

for the DISPLAY INDUSTRY

YOKES AMPLIFIERS INSTRUMENTS

DEFLECTRONS 20V ALL SILICON DRIVERS DISPLAY MEASUREMENT LAB
Ultra High Resolution Yokes Type DA-PPN-3
Type HD

Two-Slit CRT Spot Analyzer on X.Y
Traverse quickly ascertains spot size,

3, 6, 12 amp X-Y amplifiers line width, and X-Y coordinates.
For 40° Flat Faced Scanners, matched to your yoke and response Easily determines linearity and
Computer Readouts, requirements. Availahle with positional accuracies as well as
Side-Looking Radar, Mapping. regulated power supplies phosphor characteristics.
PIN CUSHION CORRECTORS 40 VOLT DEFLECTION DRIVER X-Y TRAVELING MICROSCOPE
Electromagnetic | All Silicon Type RDA-PPGN-1 Mounted on X-Y Traverse.

Straight Sides
to 0.1%.

) o Use with CELCO
Micropositioner for optimum accuracy

TV CAMERA COILS
for 3 Image Orthicons Type 10.

Line Straightness, spot positions and
line positions measured with a high

With regulated Quadru-Power Supplies. degree of repeatihility.
Deflection Yoke, Focus and Alignment| 12 amp change in less than 9 usec. Use for aligning yokes,
Coil Assemblies to meet your specs. 0.02% linearity. focus coils and field correctors.
MAGNETIC LENS RASTER GENERATOR CRT DEFLECTION SYSTEM
for High Resolution CRT's All Solid State Type 2 SG-1
Type NC W
: H
: Contains all deflection, focus and
) o corrective coils, micro-positioners for
] o Two Ramp Units in one panel. each, your CRT, complete shielding
For correction of CRT distortions. Ramps from 20 usec to 100 msec. from all stray magnetic fields.
Consists of static and dynamic Adjustable dc offset. Use for automating assembly lines,
focus and astigmatic coils. Compatible with CELCO Drivers. a reader of hubhle-chamber photos.
h
YOKES . . . L
Conjfanfzne angtneenng o[laéoraforwj Company
MAHWAH, N. 1. UPLAND, CAL.
201-327-1123 714.982-0215
TWX 201-327-1435 TWX 714.556-9550
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IF RESOLUTION AND RECOGNIZABILITY ARE IMPORTANT TO YOU,
WE WOULD SUGGEST THAT YOU USE THE NEW TD 8484 VIDICON
IN YOUR TELEVISION CAMERA,

MANUFACTURED BY
GENERAL ELECTRODYNAMICS CORPORATION

30 F O

REST L ANE o
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G ARLAND, TEXAS
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DUPLEX SIMPLEX

Soirall by Slalrel

HIGH PRESSURE /VACUUM AIR MOVERS

Rotron Spirals are revolutionary air movers that have
become standards in the process control and computer

SIMPLEX SPIRAL ® Compact — 107 diametertzy 5%" axial industries as: vacuum source for tape slack control . . .
depth © High pressures / vacuums—30 CFM @ 15" static pres- pressure source for tape air bearings . . . vacuum/ pressure
sure, 45 CFM @ free delivery, 0 CFM @ 27" static pressure. source for card handling and paper sorting equipments.

oy . Spirals are the choice—their brushless motor design offers
PUPLEX SP[_RAL *9%" dismater by 334" axial qepth * Two unparalleled reliability, unusually long-life and eliminates
independent air sources from one package; Two jobs for the costly equipment down-time.

price of one or extended performance—Pressures—Vacuums

to 2 PSIG or Airflow Delivery up to 94 CFM @ free delivery n B ROTRON mfg co inc
. LU, ~

e (il free Air Flow — no possible contamination ® Quiet — WOSUETOOKR. NEW YORK o GL&ET9.5401

e Economically priced. West Coast: Rotron/Pacific, Glendale, Calif.
Rnlﬂu" Canada: Aerovox Canada Ltd., Hamilton, Ont,
Rotron Europa N.V. Breda, The Netherlands

INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966 Circle Reader Service Card No. 15
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One Conrac XY CRT display
costs less than
1000 dollars.

SPECIFICATIONS:

X and Y deflection input: 2 to 6 volts
differential for full scale deflection.

X and Y deflection amplifier response:
Small signal rise time: less than 2usec.
for 100mA yoke current (represents
approx. 0.25” screen distance on a
90° deflection angle 23" CRT).

Small signal sine wave response:
3db down at 200KHz.

Corner to corner retrace: 50usec.
including settling time.

Z axis amplifier input: digital, between
2 o 6 volts to unblank. Grey scale
available.

Z axis amplifier response: less than
200nsec.

Z axis blanking protection: standard.

Linearity : 2% of full scale, nominal.
(Depends on CRT used)

CRT sizes and phosphors: Most any
commercially available 70° to 90°
angle, magnetically deflected tube,
with any EIA registered phosphor.

Buy it
for its specs.

The Conrac CD Series X-Y CRT display costs less than 1000 dollars, even if you buy only one. You could
pay up to three times as much and get less for your money. Just see our specifications, above. And because
we built all of the circuitry on modular, plug-in boards we can usually modify it to suit your needs exactly.
We use only one rectifier tube in the display. All the semiconductors are silicon. The Z axis amplifier input
is an integrated circuit to give you still more performance and reliability. Check our price. See our specs.
Then call Al Landsperger at 335-0541 (Area Code GLENDORA, CALIF./ A DIVISION OF
213). Ask him about production quantity prices. [CO”R‘CJ GIANNINI CONTROLS CORPORATION
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inned down by
tight 'CRT parameters?
...Check ETC,

Tube capability is right down our alley

Challenge has been our game for
nearly 30 years...the challenge of

designing, engineering and pro-
ducing new CRT’s for special
applications.

We meet this challenge continually,
and from our modern R & D and
manufacturing facilities have come
many “‘firsts” in CRT development.
Qur contributions to industry, sci-
ence and the military have earned us
areputation for solving the particu-
larly difficult display problem.

INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

Today, as a result of our 3-decades
of pioneering activities in tube tech-
nology, we offer one of the largest
lines of off-the-shelf CRT’s in the
industry. Each has undergone the
quality-controlled product engi-
neering and stringent testing
required as a custom fabricated
item. And each will provide more
performance per dollar in the ap-
plication for which it was designed.

Try “pinning us down” to your
individual CRT needs, whether

Circle Reader Service Card No. 17

they involve multi-gun displays,
multi-layer phosphors, special bulb
shapes, or ultra-high resolution.

You'll find us “right down your
alley” when it comes to meeting
your specs. Why not call us today
...or write for our complete capa-
bility catalog.

GENERAL
ATRONICS ™

ELECTRONIC TUBE DIVISION TRONIESD
PHILADELPHIA «  PENNSYLVANIA 19118

23




by HELMUT WEISS

Aeronutronic Division
Philco-Ford Corporation

Capacity and optimum configuration of
displays for group viewing

[This paper was a standby paper for the Seventh National SID Sym-
posium in Boston, and is being published by Western Periodicals,
North Hollywood, in the Proceedings of that meeting.]

ABSTRACT

Deterioration of legibility with increasing view-
ing distance and obliquity limits the amount
of information a display screen can convey to
an immobile audience. The resulting display
capacity and the degree of its utilization deter-
mine the efficiency of the display, where effi-
ciency relates audience area to screen size for
the most favorable screen/audience configura-
tion.

The underlying geometric relationships, derived
from legibility experiments, are presented in
quantitative form and illustrated by examples.
Their application enables a designer to deter-
mine optimum display configurations on the
basis of geometry rather than intuition.

INTRODUCTION

The amount of information a display screen can convey
and the size of the audience it can serve are limited by the
resolving power of the human eye, which causes the legi-
bility of small detail to deteriorate with increasing viewing
distance and obliquity. While the effect of distance is ob-
vious, the equally important effect of oblique viewing is
usually overlooked.

When a display is seen from a fixed position, the view-
ing direction can considerably differ from the normal to
the screen. If the screen is fairly large compared with its
distance from the viewer, the viewing angle can also vary
from one corner of the screen to the other. Under such
conditions, the designer has to consider the combined ef-

24

fect of distance and obliquity on the legibility of the display.

It is the purpose of this paper to derive, from the results
of specially designed legibility experiments, the quantita-
tive rules that lead the designer to optimum display con-
figurations.

VISUAL RANGE

Consider the effect of viewing distance, taking as target
a black-and-white pattern reproduced at high magnifica-
tion from photographic film. Close inspection may show
an unsharp outline. However, if the transition from the
density of the background to that of the pattern is con-
fined to a fringe much narrower than the stroke width,
this lack of definition has no practical significance.

When the viewing distance is increased, the definition
should be degraded due to the limited resolving power
of the human eye. Actually, the image will eventually ap-
pear even sharper than at close range. This occurs when
the resolving power of the eye becomes the determining
limitation, so that the appearance of the projected sym-
bol is no longer different from that of an inherently sharp
symbol, such as one cut from black paper. Without other
cues or a priori knowledge, the viewer will then perceive
a symbol with a perfectly sharp outline.

When the viewing distance is further increased, the ap-
parent sharpness is preserved but, at some point, the
symbol becomes too small for comfortable reading. While
there may still not be any doubt about the identity of the
symbol, prolonged reading may cause noticeable eyestrain.
A good example is the print of telephone directories, for
which even the normal reading distance exceeds what may
be called the comfort range.

Finally, the viewing distance may become so long that
the symbol can no longer be safely identified. There is
obviously no sharp limit, but a practical legibility range
can be defined as the longest distance from which an
average person recognizes the symbol with a certain tol-
erable error. While the viewing distance used in a display
system may exceed the comfort range, it must obviously
stay within the legibility range.

Considerable effort has been made to determine the
performance of the human eye under various conditions.
In daylight the eye can resolve parallel dark lines separated
by intervals equal to the stroke width as long as they are

INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

about one minute of arc apart. The so defined “resolving
power” is identical with the legibilty range for symbols
taking the special form of the standard line pattern of
the resolution chart. To obtain the legibility range for sym-
bols of a more general type, it would be necessary to
identify the structure of the symbol with an equivalent
number of lines per symbol. Other than intuitively, this
equivalence can only be established by an experiment com-
paring the legibility of the symbol with that of line pat-
terns of different pitch. Thus, the legibility range of the par-
ticular symbol has to be measured in any case, and the
resolving power of the eye (or any other general measure
of visual performance) is really quite irrelevant in the con-
text of display optics.

Measuring the legibility range for a given type of symbols
is simple. Figure 1 shows a test chart designed for that
purpose. Its basic element, a ring filled with alphanumeric
symbols in random orientation, is magnified in increments
of 2¥a and stacked in a concentric pattern. By placing this
test chart or a negative copy of it in front of the subject
at a fixed distance long enough to make the innermost
ring illegible, one can observe the variation of reading
error with size and then interpolate the character size that
would give a tolerable error ratio, say 1 percent. For char-
acters of that particular size, the legibility range equals the
actual distance from the test chart; for larger characters,
as usually employed in group displays, the legibility range
increases in proportion to character height. A comparison
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FIGURE 1: Chart for visual range test.
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wilth the elements of a standard high-contrast resolution
chart (included in Figure 1) shows that it takes about 5
line pairs per letter height to read the characters of the
chart with no more than 1 percent error. As stated before,
however, this comparison has only academic interest.

The legibility of individual symbols varies within rather
wide limits depending on the intricacy of the pattern, and
the legibility range of a given set of symbols is determined
by the worst combination. For example, if the letter O
can be identified at 28 feet, the distance at which the
numeral 8 can be distinguished from the letter B is only
18 feet. On the same scale, the legibility ranges are 20
feet for the pair 5 and S, 21 feet for the pair A and X,
23 feet for the pair M and W, and 25 feet for the letter E.

Tests of this kind, simulating ambient illumination as well
as brightness and color contrasts of the display, lead to a
realistic estimate of the longest acceptable viewing dis-
tance or ‘“visual range” for symbols of given type and size.

EFFECT OF OBLIQUE VIEWING

To visualize the effect of oblique viewing, refer to Fig-
ure 2. Consider first a target in the form of a magnified
set of standard resolution bars attached to a wall at eye
level so that the lines are vertical. If a person marks (with
chalk on the floor, for example) the position where he is
just able to resolve the lines, he describes a circle tangent
to the wall at the symbol. This is not surprising: oblique
viewing foreshortens the apparent pitch of the bars, and
the viewer must approach the target so that the visual
angle subtended by it remains the same. Thus the circle
of marginal legibility shown in the upper left corner of
Figure 2 represents the locus of constant visual angle in
the horizontal viewing plane. If the bars of the target are
now turned horizontal, pitch is no longer affected by
oblique viewing, and the legibility remains constant on a
semi-circle centered at the target, as shown in the lower

left corner of Figure 2.
/—SCREEN-\

)
- JOCREENN
\=/ (=

FIGURE 2: Loci of marginal legibility for resolution bars and letter
P. The symbols are displayed at eye level on a vertical
screen, at left in upright position, at right turned hori-
zontal. The locations of the symbols are indicated by the
small circles.

With alphanumeric symbols instead of resolution bars,
the situation is materially different. Whether the symbol
is in the normal upright position or turned horizontal, the
locus of marginal legibility remains a full circle tangent
to the wall at the symbol. The right side of Figure 2 il-
lustrates this for the letter P. Carefully conducted experi-
ments at Aeronutronic have verified that even the letter E
behaves in the same manner, although it possesses a cer-
tain degree of anisotropy similar to that of resolution bars.

Thus oblique viewing of alphanumeric or similarly iso-
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tropic symbols reduces the viewing range in proportion
to the cosine of the angle of obliquity. Geometrically, the
locus of marginal legibility is described by the surface of
a sphere tangent to the plane of the display. The diameter
of that sphere equals the previously defined visual range
of the symbol which, in viewing plane, subtends the same
visual angle at any point on the sphere. While the visual
range is proportional to the linear dimensions of the sym-
bol, the visual angle that the symbol must subtend de-
pends only on shape.

AUDIENCE SPACE OF AN EXTENDED DISPLAY

To apply these elementary findings to extended displays,
consider a symbol of given visual range which is free to
move over a rectangular projection screen. lts legibility
is again limited by the tangent sphere of diameter equal
to the visual range, but this sphere now moves with the
symbol. To read the symbol regardless of its position on
the screen, the viewer must stay inside all possible spheres,
that is, within the volume common to the four spheres
which touch the screen at the corners.

AUDIENCE
VOLUME

FIGURE 3: Audience volume and maximum audience area.

Figure 3 illustrates the case of a rectangular screen of
height/width ratio 1/ VZ with the lower edge at eye level.
The assumed visual range is V2 times the screen diagonal.
The strongly outlined football-shaped volume which is
common to the four corner spheres represents the audience
volume, and its eye level intersection is the audience area.
Because of the symmetry of the audience volume, the
largest audience area (crosshatched) is obtained when the
screen is tilted so that the center of the audience volume
falls at eye level, as shown.

EYE LEVEL K

FIGURE 4: Audience areas at different visual ranges for vertical screen
(lefty and screens with optimum tilt (right). Top of draw-
ing shows side view of screens, assuming height/width
ratio of 1/V2 and lower edge at eye level. Visual ranges
are indicated in multiples of screen diagonal.
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Figure 4 compares the audience areas of a vertical and
a tilted screen for different visual ranges, assuming that
the tilt angle is optimized for each range. The small circles
indicate those viewing positions where, for the range/
diagonal ratio indicated, the audience area degenerates
into a point. It can be seen that the advantage of the tilted
screen is most pronounced ‘at lower range/diagonal ratios.

After these preliminaries, which lead to the notions of
visual range, audience volume, and maximum audience
area, we shall now define display utilization, capacity, and
efficiency.

DISPLAY CAPACITY AND UTILIZATION

As the tangent spheres at the corners of the display can
only intersect if their diameter exceeds the screen diagon-
al, the symbols must remain large enough to keep the
visual range at least equal to the screen diagonal. This
condition restricts the capacity of the display. Symbols
subtending just the required visual angle 8 at the desired
visual range V must have the size (V8)*. Of such symbols,
a screen of area S can hold the number

N__6
(V)2 t

The number N can be increased at the expense of the
visual range until V is reduced to the screen diagonal D.
At that limit, the audience area shrinks to a point at the
distance D/2 from the center of the screen, and the possi-
ble number of symbols reaches its maximum value

S

N =
(D5)?

max

(2)

Taking not only the number of symbols into account but
also their intrinsic complexity, which is measured by the
visual angle, we define the “capacity’’ as the solid angle
Nuax8%, This capacity is independent of the absolute size
of the display. It is fully determined by the shape of the
screen and assumes its highest value of 2 steradian when
the screen is square.

For example, a square display which is filled to capacity
with symbols requiring a visual angle of 6 minutes can
hold a total of 160,000 symbols, or 400 symbols per line.
While this capacity may appear quite high, it is only leg-
ible from a single view point.

To provide a finite audience area, the display must be
used below capacity. Its “utilization” is conveniently meas-
ured by the solid angle N8* which may be interpreted
as the effective display field. While utilization relates the
screen area to the visual range, it is always smaller than the

SCREEN

FIGURE 5: Optimum display geometry for single screen.
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solid angle subtended by the screen at the periphery of
the audience. The reason for this is, those symbols which
happen to be viewed from essentially normal directions
exceed the minimum visual angle and therefore contribute
more to the screen angle than to the effective display field.
OPTIMUM SCREEN/AUDIENCE CONFIGURATION

As pointed out previously, the largest audience area is
obtained when the screen is so tilted that the center of
the audience volume falls at eye level.

This optimum geometry is illustrated in Figure 5 for a
screen of height H, width W, diagonal D, and lower edge
at a height E above eye level. 7 is the tilt angle meas-
ured from the vertical and C the horizontal distance to
the audience center from the lower edge of the screen.
Attached at the corners of the screen are tangent spheres
of diameter V equal to the visual range. Their eye level
intersections appear in the plan view as circles of radius
R which limit the audience of area A (crosshatched). The
area enclosed by the inscribed circle (dotted) of radius
Ry will become significant for display systems with several
screens.

Figure 5 yields the following geometric relationships:

c =lz~fv2+ H2 —4E2 (3)

sin r = g GH+ EV (4)
V24 H?

cos 7= 2 CV - EH (5)
Y

R =-]2‘— V2 — H? cos?r (6)

R, =R —%\/W% HZ sin? 7 (7)

A = 2R? (arc cns LSBT _ 0 sin_w)
2R 2R

+ HW sin 7

-% (W\/vz-w2 + HVV? -H2) (8)

If the screen dimensions H and W and the display utiliza-
tion N&* are given, Equation (8) can be combined with
(1), (3), (4), (5), (6) to yield the audience area A. Dividing
the resulting value of A by the screen area S = HW, we
obtain the ratio A/S as a function of the shape of the
screen (H/W) and the utilization of the display. This ratio
can be interpreted as a measure of efficiency.
DISPLAY EFFICIENCY
To define display efficiency in a meaningful manner, we
refer it Lo the ideal case of zero utilization for which we
postulate unit efficiency. When the utilization Né&* de-
creases to the point where, according to Equation (1), the
linear screen dimensions become very small compared to
27
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the visual range, the spheres tangent at the corners of the
screen merge, and the audience fills a circle whose area
V* /4 is independent of the shape of the screen. For this
asymptotic case, we obtain with Equation (1)

lim i: “'/_4
5 N&? (9)
N§25 0

We see that the size of the screen required for a given
audience is proportional to the utilization of the display:
to display twice as many symbols, one has to double the
area of the screen.

This proportionality is lost at higher utilization, where
the ratio S/A increases faster than N&% To permit the dis-
play of more symbols, not only must the screen be en-
larged but the individual symbols as well. This reduces
the information per unit screen area and amounts to a
loss of ‘“display efficiency,” which we now define as

N&? (10)

W=
ERS

Figure 6 shows the variation of display efficiency with
utilization for screens of different height/width ratios and
with the lower edge at eye level. The efficiency decreases

& 2
[} 1
é 1/2
o
e
[
w
CAPACITIES
\ 1/2
2 1
-\ /
0.1 h 4 1L
0.01 01 0.4 0.5 1.0

UTILIZATION

FIGURE 6: Efficiency versus utilization for screens of height/width
ratio 2, 1, %2 with lower edge at eye level,

with increasing utilization from unity at vanishing utiliza-
tion to zero at capacity. Except near capacity, the effect
of the height/width ratio is not very pronounced. This does
not mean it can be ignored; the aspect ratio of the screen
has a strong effect on the shape of the audience area and
has to be considered in laying out the seating arrangement.

Because the display efficiency determines the screen area
(and with it the illuminating light flux) needed per informa-
tion element per viewer, its inverse is a direct measure of
equipment cost. If too much information is crammed into
one display, its cost can become prohibitive. However this
is only part of the cost/effectiveness story: if there is more
information than the viewer's mind can assimilate, the
expense of conveying it to his retina may still be wasted.
INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

EXAMPLES OF SINGLE-SCREEN DISPLAYS

A few examples will illustrate how the concept of effi-
ciency can be applied to the design of optimum displays.
As the first example, we consider a screen of height/width
ratio 2 with the lower edge at eye level, and display an
array of 400 x 200 symbols each requiring a visual angle
of 8 = 0.1 degree in each dimension. The utilization of
this display is N8* = 0.24 ster, which amounts to 60 per-
cent of capacity. For this utilization, Figure 6 shows a dis-
play efficiency » of 10 percent. According to the efficiency
definition (10), this means that the screen must be 3.05
times larger than the audience. Thus, to serve a 20m?
audience, we need a 61m?® screen.

The configuration of the optimum system is now fully
defined. The screen is 11 m high and 5.5 m wide. The sym-
bols measure 2.75cm x 2.75cm and have a visual range
V of 15.75 m. According to (4) and (5), the screen is tilted
at an angle 7 = 35 degrees. According to (3), the center
of the audience is at a distance C = 9.7 m from the lower
edge of the screen. According to (6), the circles which
limit the audience area have a radius R = 6.5 m. As shown
in Figure 5, their centers are offset with respect to the
center of the audience. The lateral displacement is equal
to the half-width of the screen. The longitudinal displace-

_ SCALE |
5m TR
H/W =2
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SCREEN AUDIENCE

EFFICIENCY 10%

FIGURE 7: Optimum configuration for display utilizing 0.24 ster (60
percent of capacity).

& H/W = 1/2
s EFFICIENCY 10%
Q
L)
AUDIENCE
SCREEN
PLAN VIEW | SCALE
5m

FIGURE 8: Optimum configuration for display utilizing 0.24 ster (60
percent of capacity).
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ment is equal to half the horizontal projection of the screen
height, or b sin = = 3.2 m. The resulting screen/audience
configuration is shown in Figure 7.

If we now determine in the same manner the optimum
dimensions for a screen of height/width ratio %2, leaving all
other assumptions unchanged, we arrive at the configura-
tion shown in Figure 8. Comparing Figures 7 and 8, we
notice an inverse relationship between the width of the
audience and the width of the screen. The size of the audi-
ence area, however, is approximately the same in both
cases, While both configurations may appear highly unde-
sirable, they do represent optimum designs for the very
high display utilization assumed.

At lower utilization, the situation improves drastically.

H/W=2 H/W=1/2

EFFICIENCY 57% EFFICIENCY 52%

SCALE

1 -

5m o

FIGURE 9: Optimum configurations for displays utilizing 0.06 ster
(15 percent of capacity).

In Figure 9, drawn to the same scale as Figures 7 and 8,
the number of symbols has been reduced to one half in
each dimension. If efficiency were independent of utiliza-
tion, the required screen area would vary in proportion to
the utilization, and would decrease to one fourth. Actu-
ally the efficiency improves more than five times, from
10 percent to 57 percent for the screen of height/width
ratio 2, and from 10 percent to 52 percent for the screen
of height/width ratio 2. As a result, the screens of Figure
9 are more than twenty times smaller than the screens
of Figure 7 and Figure 8, which were designed for four
times higher utilization.

MULTI-SCREEN DISPLAYS

The examples of Figures 7, 8, and 9 suggest that displays
requiring effective fields comparable with the capacity of
a single screen should be broken up into several displays
with a common audience area.

Figure 10 shows as an example a four-screen display,
derived from the configuration shown in the left half of
Figure 9. The screens, of height/width ratio 2, are linked
at the upper corners and so arranged that their nearly
circular audience areas are concentric. The resulting com-
mon audience area differs very little from the inscribed
circle of radius R, shown in Figure 5. Disregarding that dif-
ference and calculating R, from Equation (7) for the di-
mensions pertaining to the case of H/W = 2 of Figure 9,
we find a common audience area of 19 m*. To match the
20 m* audience area of the other examples, the linear
dimensions of Figure 10 have been scaled up by the factor
vV 20/19.

The four-screen system designed in this manner has 55
percent efficiency. It conveys the same amount of infor-
mation as the single-screen displays of Figure 7 and Figure
8 with less than one-fifth the total screen area.
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FIGURE 10: Optimum four-screen display utilizing 0.24 ster (15 per-
cent of capacity).

CONCLUSIONS

In displays intended for an immobile audience, the util-
ized symbols must be at least large enough to be legible
from a normal distance equal to the screen diagonal. This
condition makes the display capacity independent of the
the size of the screen.

If the screen is filled to capacity, the display can only
be read from a single point. To accommodate a finite
audience, the screen must be utilized substantially below
capacity.

With a given screen, the largest possible audience area
is obtained by tilting the screen so that its center normal
intersects the eye level at a distance equal to half the
visual range of the utilized symbols.

With this optimum configuration, the display efficiency,
which measures the ratio of audience area to screen area,
decreases with increasing screen utilization, which is re-
fined as the number of symbol spaces multiplied by the
square of the required visual angle.

If aspect ratio and utilization of the screen are given,
the optimum display configuration is fully determined by
the required audience area.

If the required utilization is a significant fraction of the
capacity of a single screen, it may be advantageous to
break the display up into several displays with overlapping
audience areas.
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ABSTRACT
A color display storage tube having resolution
and envirocnmental ruggedness equal to mono-
chromatic display storage tubes has been dem-
onstrated.

The structures utilized in this new tube design
are identical to .those in standard direct view
storage tubes except for a special phosphor.
There is no phosphor dot structure to align
with the target assembly and only one writing
gun is needed.

The stored color is determined by the storage
surface potential or halftone level to which that
portion of the display has been written. The
color in this color storage tube is thus seen to
be a function of the grid drive, the sweep
speed or, since the storage tube is an integrat-
ing device, the number of pulses or hits in a
given location. The color is independent of the
time at which video is applied to the tube.

The direction of color shift, halftone level at
which color shift begins, rate of color shift and
color saturation at equilibrium brightness may
be optimized by electronic adjustments external
to the tube itself. This straightforward associ-
ated circuitry is easy to operate and adjust.

The color tube may be fabricated with either
the standard direct view storage tube or Multi-
mode storage tube capabilities. In addition to
the color-shift display, a monochromatic half-
tone mode of operation in one of several colors
is provided. System applications are suggested.

e A AR g e S e o (e -l G . ST o o e i ]
INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

High resolution multi-color storage tube

by PHILLIP P. DAMON

Hughes Aircraft Company
Vacuum Tube Products Division
Oceanside, California

INTRODUCTION
Interest in higher resolution storage tubes for radar, sonar,
computer and other specialized displays dictates a different
approach for the color storage tube which has resulted in
a new concept. Previous color storage tube designs re-
quired delicate target-to-phosphor alignment and had fixed
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FIGURE 1: Kelley chromaticity diagram and extreme purity locus.
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color-shift characteristics.!» 3 Military applications require
a more rugged tube that can be readily set up, not require
constant adjustment, and remain virtually unaffected by
ambient magnetic fields. A reasonable manufacturing cost
is essential. The author has invented and demonstrated a
color storage tube satisfying these requirements.

The color display storage tube to be described is capable
of simultaneously presenting stored information in one of
two colors or in hues intermediate on the I. C. I. Chroma-
ticity Diagram (Figure 1)%. An alternate monochromatic
mode utilizing either one of the two colors or an inter-
mediate hue may also be presented.

Operating principles allow the use of a continuous phos-
phor layer and remove any requirement for phosphor
alignment with the target assembly or electron guns. In
addition to reducing manufacturing costs, this feature per-
mits a rugged design which can withstand severe environ-
mental conditions such as vibration, shock, temperature
extremes and magnetic fields. The resolution of the color
storage tube is equal to comparable monochromatic dis-
play storage tubes because the phosphor layer which is
laterally structureless does not degrade display resolution.

OPERATING PRINCIPLES

The operation of the conventional one-color display
storage tube will first be explained. The principles upon
which the color feature functions will then be more readily
understood. This additional color feature is also applicable
to multiple writing gun storage tubes, including the versa-
tile Multimode Tonotron.* The Multimode Tonotron pro-
vides simultaneous high resolution writing, selective erasure
and nonstore writing.
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FIGURE 2: Basic storage tube structure.

Conventional Display Storage Tube

[llustrated in Figure 2, Basic Storage Tube Structure, are
the five components essential in producing a visible dis-
play: (1) the flooding gun, (2) collimating system, (3) writ-
ing gun, (4) deflection system, and (5) the storage display
assembly.

The storage display assembly includes a viewing screen,
a fine mesh backing electrode upon which a thin film di-
electric storage surface has been deposited, and a collector
electrode.

Operation of the tube is based primarily on the property
of the storage surface to charge in a positive or a negative
direction, depending upon the energy of the incident elec-
tron beam. This property is made possible by the secondary
emission characteristic of the storage surface dielectric.

The flooding gun provides a continuous supply of elec-
trons, which are collimated and approach the storage sur-
face orthogonally and uniformly over its entire area.

Whether these electrons pass through each of the many
storage elements that comprise the storage surface and ac-
celerate toward the viewing screen depends upon the po-
tential present at each element. Since storage surface po-
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tentials in the halftone range are negative with respect to
the flooding gun cathode (see Figure 3, Typical Storage Char-
acteristics), each storage element acts as a virtual “control
grid” for flood electrons approaching its area. Thus, if a
varied charge pattern is present at the storage surface, flood
electrons produce a corresponding luminous halftone pat-
tern at the viewing screen.

The writing of stored information occurs when positive-
going charges are induced at the storage surface by the
incident electron beam. This is accomplished by the writ-
ing gun, whose beam energy levels lie within values re-
quired to produce storage surface secondary emission ratios
greater than unity. When video signals and deflection sig-
nals are applied to the writing gun and deflection system,
respectively, the intensity modulated writing beam scans
the storage surface and establishes the charge pattern to be
displayed.

Erasure of stored information takes place when the stor-
age surface charges in a negative direction. This is done
with the flooding gun whose relatively low beam energy
results in a secondary emission ratio at the storage surface
of less than unity.

To erase, a positive pulse of an amplitude equal to the
value of storage surface cutoff potential is applied to the
backing electrode. Due to capacitive coupling, the abrupt
rise in backing electrode potential is accompanied by a
similar rise in storage surface potential. Flood electrons,
now attracted to the storage surface, charge it down to
flood gun cathode potential.

When the pulse is removed, backing electrode potential
drops by the same amount that it had been raised, and
again the storage surface is carried capacitively with it. By
this mechanism, the storage surface is brought to cutoff,
erasure is complete, and the tube is ready for subsequent
writing. Erasure may be accomplished with a single pulse,
as described above or, if persistence is to be controlled,
with a train of very short pulses.

High Resolution Color-5hift Feature

The addition of a special phosphor to the conventional
display storage tube described above permits its use as a
color-shift storage tube. The light output of this special
phosphor must be capable of being varied in color as a
function of time. A change in electron landing energy or
view screen potential of several kilovolts will alter the light
output of some phosphors from red to green, for example.
In phase with this voltage change (Figure 4B) and resultant
color shift, the backing electrode (Figure 4A) is varied over
a range of about one volt. This cycle is repeated at a rate
above the flicker frequency, sixty cycles per second being
adequate. The phosphor current variation for four different
halftone level areas is indicated in Figure 4C along with a
description of the effective color.

Let us examine in more detail how this accomplishes con-
version of halftones to a color-shift. During the first one-
half cycle (1/120 second) the backing electrode is at its
normal +5 volts and the view screen is at 10 kilovolts, a
flood beam landing energy causing red fluorescence. Dur-
ing this “red” time period the relative brightness of the
various areas is a function of the storage surface potential
as shown in Figure 3 (or the top curve of Figure 5).

During the second half-cycle, the view screen is at 12
kilovolts and the backing electrode is dropped negatively
by one volt to a T4 volt potential. All storage surface areas
are capacitively coupled negatively by one volt from the
initial storage surface potential. A storage element which
was at point A along the curve Ebe = +5 volts is now at
point A’ on the Ebe = +4 volts curve of Figure 5 and,
similarly, B, C, D and E shift to points B’, C’, D’ and F/,
respectively. Note, however, that D" and E’ are at cutoff
or beyond when the backing electrode goes to +4 volts.
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FIGURE 3: Typical storage characteristic.

Areas having initial storage surface potentials designated
by D and E appear to the eye as a steady, pure red of vary-
ing halftone levels, D being the brightest. Areas which are
characterized by points C-C' are on at full red brilliance
during the first half of the cycle and then at a lower green
level during the second half of the cycle. The green added
to the red produces a resultant orange. When the relative
green-to-red ratio increases as at B-B" and A-A’, the re-
sultant shifts to yellow and then green, respectively.

If the green phosphor brightness were increased by rais-
ing the superimposed view screen waveform voltage, a
faster color shift would occur. The areas below 25% ini-
tial halftone level ‘'would still be red, but the range during
which orange and yellow occur would be very short. The
display would appear as a halftone range in red with a
quick shift to green followed by a green halftone range.
A longer red halftone range could be effected by using
a three-volt backing electrode pulse.

A storage target having a control characteristic similar
to that shown in Figure 6 would be best for a red-green
halftone display with rapid color shift. With a 3-volt back-
ing electrode, waveform A shifts to A’ and E to E’. Note
that this permits optimum red light output since E is at
equilibrium brightness during the red portion of the cycle,
but cut off during the green time period.

Quantitative Determination of Color Shift

The color-shift may be calculated® from the ratio of
green-to-red light output. The resultant color lies along a
straight line between the two phosphor chromaticities as
described in the I. C. I. diagram of Figure 1. This line is
shown for two typical sets of phosphors, the solid-line
section indicating a typical color-shift range. Kelley” color
regions are shown as well as the extreme purity locus for
the most saturated pigments, inks and dyes available (when
viewed under white illumination).®

The location of the resultant color is calculated by the
center-of-gravity method. The formula for percent distance
(d) along the line from red towards green for a given
color ratio is derived as follows:
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Br Bg
O-d = (d-
( ) v (d-100) Ve
Bg/Yg _
ek Br/Yr =K
then (O-d) = (d-100)K
K
dd =100 ————
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In the above, Bg and Br are the average luminances of
the green and red while Yg and Yr are the Y chromaticity
coordinates of the respective phosphors. The light output
of the resultant color is the sum of the average luminances
of the component colors.
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FIGURE 4: High resolution color-shift storage tube typical waveforms
& resultant output.

COLOR-SHIFT OPTIMIZATION

Color shift from red to green has been described. It is
also possible to shift the phase between input pulses and
achieve a color shift from green to red. The tube can be
built with another set of phosphor colors or a third color
if required.

The halftone level brightness at which the color begins
to shift is raised by increasing the amplitude of the back-
ing electrode puise. The maximum color saturation is de-
termined by the relative average brightness of the red and
green components when the storage surface is fully written.
This relative average brightness can be electrically modi-
fied not only by the proper choice of phosphors, but also
by adjusting the amplitude of the view screen voltage
waveform. Another effective means is to remain at one
of the two voltage levels for a larger percentage of the
time. This is especially useful in compensating for the in-
herent large differences in brightness between many phos-
phors.

In some applications a halftone range in one color fol-
lowed by a second halftone range in another color is de-
sired. In this case, intermediate halftones are not wanted.
For such a system a step waveform is used along with a
somewhat higher average brightness level for the second
color.

a3




If, instead of a rapid color shift, one desires a slower
color shift to utilize all of the intermediate hues, the back-
ing electrode waveform or the view screen waveform may
be shaped to accomplish this.

it i possible with more elaborate waveforms to effect
several excursions up and back through the hue range be-
tweer the ceveral phosphor colors as the halftone level
increases towards the equilibrium brightness conditions.

COLOR-SHIFT CIRCUITRY

The simple and reliable circuit to be described functions
well and is the only additional circuitry needed to convert
from a conventional storage tube to a color storage tube.
0 to 115 volts, 60 hertz power (Figure 7A) is supplied to a
silicon controlled rectifier circuit. This provides a variable
width output adjustment 1o set the percentage of time in
a given color. The resultant waveform (Figure 7B) is fed
into two transformers:

2 coupling transformer to feed the backing electrode
circuit, and

(2) a high voltage step-up transformer to feed the view

screen circuit.

The wavaform in the backing electrode circuit is rectified
(Figure 7C,, clipped (Figure 7D), and the correct amplitude
superimposed on the normal backing electrode level. One
cide of the secondary of the high voltage transformer in the
view screen circuit is floated on a supply. The rectified out-
put is clamped to remain at or above the reference level
uced for the lower voltage color.

With this circuit, svnchronization of the backing elec-
trode and view screen waveforms are certain. Note that
these are not fast rise time waveforms. They are also of
refatively low frequency and do not require synchronization
with any video inputs.

Production units will perhaps not require this complexity
and range of adjustment. For laboratory evaluation of the
color-shift storage tube additional waveform flexibility may
be useful.
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PERFORMANCE

The color feature is applicable to Tonotrons and Multi-
mode Tonotrons. The features of these tubes are summar-
ized”, and their operating principles further described™
in available publications.

The functional difference between a conventional dis-
play storage tube (Tonotron) (See: OPERATING PRINCIPLES,
Conventional Display Storage Tube, above) and the Multi-
mode Tonotron needs to be emphasized. The Tonotron
provides either single-pulse overall erasure or a gradual
overall erasure. The gradual erasure causes areas to fade,
after writing, from the higher brightness halftone level
through the lower brightness level color to cutoff.
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FIGURE 6: Storage characteristics for rapid color-shift display.

The Multimode Tonotron has a different storage target
and an extra electron gun. Rather than completely erasing
a display or causing it to fade out between scans, the target
is primed or restored to an equilibrium condition by the
electron beam from the second gun which immediately
precedes the video writing beam scan. This method of
erasure eliminates the overall background brightness, or
need to attenuate it, of the conventional direct view stor-
age tube. The stored display is thus retained with full
clarity in the written condition and color until just prior
to the presentation of new information.

Some Multimode Tonotrons contain a third gun for pre-
senting non-stored information. Because of the laterally
structureless nature of the phosphor, this write-through
beam functions well. In previous dot-type color tubes, this
beam produced a color moiré as it moved across the dis-
play.

Tonotron direct view storage tubes are available which
write at one million inches per second and erase in several
milliseconds. Resolution exceeding 250 TV lines per inch
is available, with some 5-inch diameter tubes being only
8 inches long. Other tube sizes cover the range from 3
to 21 inches in diameter, some being ruggedized to with-
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stand 10G vibration levels. These magnetically and electro-
statically deflected storage tubes display up to nine half-
tones.

Brightness of the color storage tube depends upon size
and operating mode. Present brightness is about equal to
that of a home television set. Considerable brightness in-
crease is anticipated with further development.

INPUT VOLTAGE FIGURE 7A

SCR CIRCUITOUTPUT  REF. — —\——,— FIGURE7B
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+
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FIGURE 7: Color-shift circuit waveforms,

APPLICATIONS

The stored color observed has been shown to be a func-
tion of the level to which the storage target is written.
The color is thus determined by the grid drive, the sweep
speed, or the number of pulses or hits in a given Jocation.

In air traffic control, color might be used to alert an
operator that two aircraft were at the same altitude. Target
velocity relative to “own-ship” velocity could be coded for
air-to-air applications and, in terrain avoidance displays,
radar returns for nearby objects could be red while those
at greater distances could be coded green.

The color tube can very effectively present data from
a computer. In addition to printing various colors from the
computer output, change in computer output can be read-
ily observed. If the old information is partially erased, then
when new information is printed it integrates up only if
it is superimposed on the previous data. Areas of change
are thus spotted as different halftone colors.

The tube may be used as a moving target indicator by
limiting a single radar hit to the red with multiple hits on
successive scans integrating into the green. If the target
moves, it is red and readily distinguishable.
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In other applications, raw radar returns might be in one
color and returns from other inputs such as infrared, pro-
cessed radar data, computer, or transponder information
presented in a second color. Coincidence of the two sets
of data could shift that data to yet a third color level.

in the multi-sensor systems now being used and devel-
oped many different display modes are utilized. Some may
not require a multi-color presentation. A storage tube cap-
able of presenting monochromatic displays in addition to
color displays has not been available before. The mono-
chromatic mode is accomplished by removing the view
screen or backing electrode waveforms. A useful feature
is the ability of this tube to present these halftones in one
of several colors — perhaps red for night and green for
day use.

CONCLUSION

The efficacy of color in many display situations is not
known. It will require experimental evaluation by human
factors engineers and others to determine where use of
this color storage tube is warranted. The reasonable manu-
facturing cost of the tube and associated circuitry will aid
in its acceptance. The high resolution, simplicity of input
signals, use of only one video gun and rugged design make
available for the first time a versatile color storage tube
capable of satisfying military and industrial requirements.
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ABSTRACT

Film systems can greatly reduce requirements
for computer memory capacity and operations
in automatic checkout equipment. They can also
carrv binary code data for interlock between the
test step description on film and the test routine
in a computer. The five dry-process film sys-
tems outlined can record, process and project
individual frames in less than two seconds.
Three of the films are erasable. Some features
of computer-operated checkout systems are also
useful in educational technology. A narrow-band
(240-kHz) audio-visual transmission and sound
filmstrip record is proposed as an alternative
to educational television,

INTRODUCTION
This paper presents some results of a study of recent de-
velopments in opto-electronics and unconventional film
systems. The incentive for the study was the possible bene-
fit to be derived from ultrarapid processed microfilm re-
cording and projection as an alternative to computer oper-
ated cathode-ray tube (CRT) displays.

Also included in the presentation is a proposal for use
of ultrarapid processed filmstrips and commercially avail-
able transmission channels as an alternative to special tele-
vision channels for educational presentations in distant
classrooms. A major premise of this proposal is that pic-
torial information does not usually need to include motion
in training-teaching-decision making situations; and that
thoughtful assimilation by the student of the information
presented can well require a 2-sec minimum viewing time
on each picture presented.

Automatic checkout equipments such as those used on
military and space missions have been studied for repre-
sentative operating requirements. Display concepts outlined
in this paper refer to those equipments as a convenient
basis for evaluating the proposed system.

INFORMATION DISPLAYS IN
AUTOMATIC CHECKOUT SYSTEMS
As launch and space vehicles and their subsystems be-
come more intricate, and as reliability requirements be-
come more stringent, automatic monitoring and checkout
of thousands of test points has become a necessity. A re-
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cent issue of Spaceport News' advised that computers were
being used for the first time to automatically perform a
number of checkout functions. The entire concept of auto-
mated checkout is relatively new and is being used on
Saturn 1B launches as a forerunner to Saturn V (Apollo)
launches.

Automatic Checkout Equipments employ one or more
computers to initiate and periodically recycle individual
measurements and discrete operations in an established
test program. All checkout results are continuously record-
ed on magnetic tape. Discrete events and critical para-
meters are also displayed on indicator lights, multipen
records, meters, and cathode-ray tubes. Quick call-up of
any one of several pages of test measurements is provided
on several CRT display consoles. These are automatically
updated at 71-sec intervals, with the latest measurement
values shown in engineering units. This enables test con-
ductors and group leaders to make critical decisions quickly
on the basis of rapid review of selected, correlated, and
up-to-date measurements from hundreds of .test points.

Near-real time display of test results occurs at the rate
of need and response of test personnel. Many test results
are extracted from magnetic memory after the measurement
is made, since many measurement steps are being automat-
ically recycled at a much faster pace than can be man-read
from a real time display.

REPRESENTATIVE DISPLAY PAGE
Figure 1 shows a representative page display which in-
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cludes 24 test step descriptions and associated numerical
test values. In one application, the operator can call up
top half-pages and bottom half-pages separately in any
desired combination.

Latest test values are automatically inserted in each line
of measurement description. The test computer continu-
ously compares these values with predetermined limits. An
out-of-tolerance test value blinks repealedly on the CRT
display to notify the operator to take appropriate action.

Present CRT displays provide fast, flexible coupling to
the test program. A display computer stores and formats
their alphanumeric displays. This special unit also pro-
vides conversion from binary code to engineering units for
man-reading, and automatically signals when a measure-
ment result is out of tolerance.

PROPOSED SYSTEM

The Ultra-Rapid Processed Microfilm Projection for Real-
Time Display of Acceptance Checkout Data is expected to
provide certain benefits, such as: (1) a larger, brighter dis-
play (not masked by room lighting); (2) quick expansion of
display page library; (3) data separation by colors, if de-
sired; (4) large reduction of computer memory and manip-
ulations; (5) no special display computer (to write-refresh
CRTs); and (6) reduced demand on computer programers.

Visual access time requirements are: (1) approved draft
to finished slide, <2 hr; (2) changing the page on display,
<3 sec; and (3) updating the test values in display, <2 sec.

Design principles include: (1) the use of ultrarapid pro-
cess films for alphanumeric, analog, and digital data store;
(2) the capability to photocompose test programs by rapid,
accurate optical reduction to film; (3) the use of perfor-
ated film and random access projectors for accurate data
positioning; and (4) compatibility between maotion picture
and microfilm practices and components.

USE OF SLIDES AND FILMSTRIPS

The desired display improvements plus the visual access
times given above can be obtained in currently available
equipments. These equipments use direct photocomposing
on slides or filmstrips of new data formats by computer
and/or manual keyboard control. Multiple projectors super-
impose images in separate colors and with accurate regis-
tration of the viewing screen. For example, the lconorama
System (Ling-Temco-Vought) operates as many as nine
separate slide projectors with projecled images superim-
posed with an accuracy of 1:1000. An ordinary 16mm mo-
tion-picture projector commonly registers individual frames
with an accuracy of 1:500; and this is accomplished on a
film print that may be three generations removed from the
original camera film.

To what extent can a slide or filmstrip system relieve the
load on a computer used to run a CRT display system? At
least 85% of the page format is determined well in advance
of test operations and does not change during test data
display (see Fig. 1).

Moving the fixed portion of each page format to a slide
or filmstrip system can reduce demand on display computer
memory by as much as 100,000 binary bits for page formats
used on one display console. This can also release much
display computer time and memory capacity for use in
updating an expanding list of test values and measurements
routines.

The special display computer unit is no longer required
to continuously circulate about 6,000 bits of binary code
to maintain a CRT display that presents unchanging infor-
mation most of the time. It can be replaced by a much
smaller, lower cost alphanumeric composer available from
several sources.

Random access slide and filmstrip projectors provide a
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One small SYSTEM /360 takes on a 3-plant job

for Dielectric Products...

An IBM SYSTEM /360 Model 20
handles accounts receivable, accounts
payable, sales analysis, labor costs,
payroll, and inventory too.

It does this for Warren Manufacturing,
division of Dielectric Products
Engineering Company, Inc., in
Littleton, Mass. And the same system
does the same things for two other
divisions in Raymond, Maine.

One SYSTEM/360. Three full-time
jobs.

Weeks ahead of installation all
programs were ready to go. Dielectric
Products people went to an IBM
Education Center and then worked
with IBM Systems Engineers at an IBM
Installation Center. Job specifications

were easily converted into Model 20
programs with IBM Report Program
Generator (RPG).

SYSTEM /360 keeps information
up-to-date. Unique, multifunction
card-handling automatically interfiles
new balance cards in the master file,
updates the file, and prints a report—
all in one pass. An 8-hour inventory
job now takes just 2.

Model 20 also explodes bills of
material for cost and production
analysis. And goes on to produce
financial reports for management.

Bob Houser, President of Dielectric,
now gets more timely operating
information. Production gets a daily
inventory exception report. Orders are

and keeps track
of everything.

accurately scheduled. Stockouts
reduced. And customers assured of
delivery, on time.

All this for three divisions making and
selling different products —from
battery chargers, rectifiers and
generators for ringing and tone
communications equipment, to
transmission line wave guides and
dehydrators for microwave
communications.

Doesn't all this make a SYSTEM /360
worthwhile? Even a small one?

Many companies think so.

IBM
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DISPLAY BRIGHTNESS VS. ROOM LIGHTING

What is the effect of room lighting level on CRT display
viewing? For example: with overhead lighting at 15 fc
(Fig. 3) characters on the CRT are bright and easily read.
However, this level of room lighting is too low for easy
reading of unlighted meters and for writing notes and log
book entries.

The usual recommendations for office and laboratory
space lighting levels are at least 100 fc of incident light.
This requires full brightness from overhead lights (Fig. 4).
At certain viewing angles, lighting reflections can blank out
portions of the CRT display. Deeper hoods on the CRT
and better directional control of overhead lighting will im-
40
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0.001 in. Established jump and weave tolerances on motion-
picture projectors is significantly less than the 0.010 in.
required by (2) above.

Commercially available random access filmstrip project-
ors offer a frame positioning tolerance of about 0.010 in.*
It is hoped that a judicious marriage of low-shrink film
stock and motion-picture type intermittents can significantly
reduce this tolerance. There are random access slide pro-
jectors available with slide positioning tolerances of the
order of 0.001 in. (Various models as used in the lconorama
and LTV Data Display System (Ling-Temco-Vought) use a
scribed slide on a 2- X 2-in. glass plate.)

*Model RA-132 Random Access Projector, Mast Development Co.,
Davenport, lowa, uses 35mm single-frame filmstrip.
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ULTRARAPID PROCESSED PHOTOFILMS

Premises (4) and (5) of the film frame/computer inter-
lock have led to a survey of currently available equipments
and films with rapid processing capabilities. Tables | and
Il cover most promising possibilities.

(1) About five commercially available equipments can
expose, process and project single frames of conventional
silver halide film in less than 10 s/frame. This is not fast
enough for test value updating as a real-time operation.
They also use some form of wet processing. However, they

might be useful in producing master frames of FIXED FOR-

MAT DATA on short notice.
(2) About five currently available nonconventional film
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|

greater variety and many more frames of information than prove this viewing situation. However, a display at least TABLE I: Rapid processed films.*
the 20 pages now available to each console. twice as large and at least four times as bright is needed ) '

Direct typing of new page formats, and photocomposing to compete with increasing room lighting levels. =
directly to slides can reduce by many hours the time re- RGP T = ] Expose:Process- Camera-Processor-
quired of computer programers for generating display pro- 4 ot M NG AP A e RS ’ Film Project Time Projector
grams. Commercially available tape/ typewriter / headliner rpfefis A b AHD £ 3 ;
combinations can be adapted to do the job. = 3 A 1 Prehardened, thin silver halide type, available from most film companies 6s Kelvin — Hughes, RP3

FILM FRAME/COMPUTER INTERLOCK AAAAAAAAARAAAAA B R A A AAAAAARAA s Photomechanisms, Rapidata

Successful use of slides or filmstrips requires direct inter- :ﬁ:f‘:w': ‘.’“‘_.3:: AT D ’ ' . 6s OPTOmechanisms, Series 380
lock of the test step descriptions (for man-reading) with the \AAAA A : ‘ Bimat — Estman (almost dry chemicals) 10s RCA/DEP Bimat Processor
test computer operations required to obtain and insert the ; Polaroid-Land 10s (Camera-processor only)
latest test values. Figure 2 and the following premises show AAAAAAA UPPER ONE #‘:"" : Polaroid-Land
a possible way to accomplish this: ag.‘_.i_irlg FHHHHHHHHHHHH Hl ro

(M ETCO;d bjnafythCOdEd compé_r_ter in5trUlCﬁO“5t' E“ th;‘ v Jll:‘ .L. _‘. HHHHHHHHH “All ofblabove films hfa\-'eh muc|h murfe sensitivity to radiant energy (light) than the films in Table II, with
same film frame as the corresponding page layout. Recor S 2ZALLES possible exception of photoplastic film.
each computer instruction on the same line as its corres- <Kl
ponding test step description. ] ! ) ;

(2) When a test value is inserted into the display, record FIGURE 3: CRT drsplav pll.ls 15 fc of room lighting. TABLE Il: Ultrarapid processed films.

i it in both alphanumerics for man-reading and equivalent = —
{ blinﬁry COdt_é (as _USt]?d b)y the computer to generate the Expose-Process- Exposure Energy Processing Image

alphanumeric equivalents). Film Type Project Time Ws/cm* Ws/cm® Quality Contrast

(3) Do not rewrite a test value unless the new value dif- :
fers l;Y fa;*s"'flcaf}tr presct “gm from the binary coded | Kalvar Co. Type 80 >1s  Near UV, 02 IR-0.2 Heat (115C) Permanent Variable
reiz)r Poo't ‘-: ti;”t Vc;“ "Fe 'Spt a\Be - lid _— ' Diazofilm H5-201 2s  Near UV, 0.4 Ammonia gas 80-Ibf/in.* Permanent (colors in  Medium

roject Fixed Format Data from slides or filmstrip pressure image)
pretpared in advance and stored in a random access pro- Photoplastic (Gen. >1s  Near UV & visible, 3.9 Heat (65C) Erasable (colors by High & Medium
Jector. f Elec. Co.) 0.005 projection)
. (5) Proj.ect dat.a sul?,t'ect to ch.ange _from a .second pro- Frost (Xerox Co.) =S Visible Heat (65C) Erasable Low
jector, using a filmstrip system in which fractional frames Photochromic (American >2s Near UV, 0.1 None but image fades  Erasable (colors) Low
can bg exposed, processed and projected in less than two J 4 Cyanamid Co.) in 1-2 min.
seconds. '
|-———B1NAHY CODE AREAS %
VIEWING AREA '

T T 2 On the basis of these considerations, a goal has been set systems can be exposed, processed and projected well with-
owes '| | BINARY T! of one code bit in each 0.005- > 0.005-in. area of the film in the 2-s time cycle. They all use dry processing of film
®esssse SINGLE TEST STEP DESCRIPTION |NL|MERALs| CODE ) frame set aside for binary code data. This is about the frames.

| I —— FIGURE 4: CRT di5p|ahY ;ziluls ;UO fCrOf room lighting plus reflection same dimensional requiremen[ as that met by the Fosdic (3) Three of the five dry-process films are dual»spectrum

I TEST VALUE from overhead lighting fixture. System* which photocords 13,000 machine tabulation cards — i.e.,, exposed by one wavelength (near ultraviolet) and

| : | BINARY CODE DATA BLOCKS ON FILM }l-llollerlthh) Enlone 100-ft rl?ll of unperforated 16mm micro- projected for viewing by another wavelength (visible). This

—_— P . . . : ilm. Each hole in a punched card is reduced to a 0.0023- allows exposure and processing without fogging from mod-
| E | I col:ilegul;?tsz Egd,gg?;jgﬁs 0(11)'f§i2r1)1 a::d(:i;t:;q:]rac:gfetdb:‘?gx X 0.0029-in. spot on the film record. These spots are about erate values of room light.
£ 8 (2] I : : ; 0 0.006 in. apart. (4) Processed images on three of these films can be
e | | film to optical sensors. Overall tolerance is less than 1% ; ’ : 3
L2 = | - : ; : . A There have been several recent developments in solid- erased, and new images formed on the same film. Erasable
z3 5 | @ | of the height of the projected film frame if maximum ad 3 : \ s e ;
gus B | : X » : 4 state, semiconductor type photocell arrays,” and in photo- film images suggest the possibility of test value updating
Eri | | vantage is taken of “buffer storage” of computer instruc tical thod di . lecteani ducti Th ! : :
352 2 I e sl st value: liits o6 Sssocated Tilm: e This 0|f::c ical metho ‘_}L[.lse im_m|croe eﬁ romcsblpro uctlon.ld ese without the need_ of a continuous supply of new film, or
EEE I 8 I | is within the capabilities of established tolerances for low e ert new,tl USIE 4 dso l:trofnf)_to i c?rod emblof krapl £ e more than one film projector.
23w | B I | shrink film stock, film perforations and film intermittent C"”Ra & ?p,'ca 5D Outo, lrtlsry égTeh 2k oc.;. o Bk EDUCATIONAL TECHNICAL USE?
cok I a I | movements as used in the motion-picture industry. For renllL MGEONBREIE M TR AR prowibg. WE The project to be described below may, in time, be
"gu‘ | h I | example: U enargy outpas Wity smBll spet se And Wedd Tasel useful iE tlj'le field of educational technolog‘;’ f
2w ) d > eometry. These tubes plus fibre optics faceplates make '
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FIGURE 2: Data placement plan for interlock of film frame and com- and registration pin intermittent movements is less than ] . A few crude tests have been made to demonstrate the

possibility of making, in real time, an acceptable sound
filmstrip record of a classroom lecture or discussion, or
of low-cost recording of an educational television broad-
cast. Results from these tests have shown promise for the
idea. On one recent test, made of an educational class-
room broadcast on a home television receiver, the average
time for each filmstrip frame was about 3 s with variations
from 1% to 8s between snapping of individual pictures.
This sound filmstrip record (or a live pickup by slow-scan
TV) can be transmitted over a 240 kHz channel available
commercially as Telpak C. This would be a 25:1 reduction
over the bandwidth required for commercial or educational
television, and would provide a new, high-definition pic-
ture every 3 s.
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Continuous reception and recording of the transmission
as a filmstrip and magnetic tape (for sound and sync sig-
nals) is possible by the films and methods shown in this
paper.

Bright, large-screen projection of the filmstrip record is
possible with not over 5-s delay between serding point
and receiving points. After initial use, the low-cost sound
filmstrip is available for repeated showings at any time and
place, on any one of several portable playback-projection
equipments that sell for about $300.

Experimental recording runs have been made using a
conventional stereo sound tape recorder and a tone signal
generator coupled to a low-cost, compact filmstrip camera
made in France. The camera photographs a double frame
on 16mm single perforated film. Frame size is so close to
that used on microfiche (4- X 6-in. microfilm cards) and
16mm microfilm that it may provide the basis for a com-
patible arrangement for use of 16mm perforated film (mo-
tion-picture film stocks) in microfilm cameras. Proposals 1
and 2, shown in the Appendix, give the details. This also
offers one possible way of using modified microfilm cam-
eras to achieve the registration accuracy needed to photo-
graphically reduce long-roll chart records to 16mm micro-
film. For example, Proposal 2 takes a minimum of film
width for the added perforations which provide the basis
for a frame-to-frame registration tolerance of less than 0.001
in. This is significantly lower than the current tolerance in
the step-and-repeat cameras used for producing microfiche
masters.

Perhaps these ideas and proposals will provide some stim-
ulus for added useful interchange between warkers in the
fields of television, motion pictures, microfilm, and edu-
cational technology.

CONCLUSIONS

(1) Photofilm methods of operation are feasible for a
frequently updated visual display if time delays of less than
2 s are acceptable. A design goal of less than 1s appears
feasible.

(2) Computer control of the operation is feasible, and
can be electro-optically interlocked to individual test steps
on a page display of a checkout program, as projected from
a filmstrip or slide.

(3) Use of these methods can reduce demand on display
computer memory and operations by as much as 80%.

(4) Required increases in display size and brightness are
feasible within a reasonably small console.
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APPENDIX
features of Proposal 1

(1) Standard 16mm, single-perforated film stock per ASA
Standard PH22.109-1965. Also available in 32mm widths
(double 16mm) per ASA Standard PH22.71-1965.

(2) Camera frame area and index-code area are com-
patible with printing apertures on continuous optical print-
ers for 16mm sound motion printers. This anticipates future
need of many low-cost prints of 16mm filmstrips for use
by educators.

(3) Camera frame size represents a 20:1 reduction from
original letter size (8% in. X 11 in.) paper. This is within
the requirements of National Microfilm Association Stand-
ards adopted for reduction of multipage documents to
microfiche copies. It also represents a compromise between
2:3 picture aspect ratio on 35mm slides and the 3:4 aspect
ratio on motion pictures.
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PROPOSAL 2: Film type and frame size.

Features on Proposal 2

(1) Standard 16mm film stock perforated both edges with
the new perforations for “Super 8" mm film. Now available
from Eastman Kodak Co. to film printing laboratories.

(2) On special order Eastman Kodak Co. will omit the
perforations on one of the two edges. This provides a clear
channel for index-codes for high-speed search-retrieve op-
erations in a random access filmstrip projector.

(3) More area of film is available for pictorial informa-
tion. Photographic reduction ratio from 8% in. X 11 in.
sheet is only 18.5:1.

(4) More and closer spacing perforations allows more
choices of camera frame sizes and shapes along length of
film.

(5) CAMERA FRAME size is identical to individual image
areas on microfiche made in accordance with COSATI-
Federal Microfiche Standard Specifications.
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SUMMARY

The major underlying parameters of a command
and control display depend to a great extent up-
on the basic attributes of the human visual mech-
anism. The latter are briefly reviewed in order
to place the display system requirements in har-
mony with visual limitations. Resolution, amount
of data displayed, display dynamics, coding, and
screen size are discussed. Illustrations are given
by means of figures and tables of the interre-
lationship of certain of these criteria. Material
is presented demonstrating that display speci-
fication and design need not be based upon in-
tuitive judgment, but do have a foundation in
sound scientific and engineering principles. The
proper parametric designation of the command
and control display system can lead to greater
effectiveness and overall satisfactory perform-
ance

INTRODUCTION

The word “display”, despite the dictionary’s literal defi-
nition, is sometimes used in connection with auditory and
tactile presentation of information. Without debating the
semantic merits of terminology, the following discussion
will be confined to displays which are purely visual. To
place the latter in context, the elements of the human
visual mechanism will be first reviewed briefly.

BASIC ATTRIBUTES OF THE HUMAN VISUAL SYSTEM

The eye is a highly refined image sensing device, re-
sponsive primarily to the electromagnetic spectrum lying
between the wavelengths of approximately 400 and 700
nanometers. Although individuals differ, a normalized vis-
ual response curve based upon a very large number of
measurements has been internationally accepted. This so

RELATIVE RESPONSE

NANOMETERS

FIGURE 2: Contrast in a

FIGURE 1: Standard luminosity function, luminous visual field.
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called standard luminosity function is shown in Figure 1.
The ordinate represents the ratio of the visual sensation
of brightness to the actual radiant energy at each wave-
length. At about 550 nanometers, the peak of the curve,
one finds a luminous efficiency of 680 lumens per watt
of radiant energy. The latter should not be confused with
the efficiency of a practical light source usually given as
the ratio of the total luminous flux emitted to the total
power consumed.

Before continuing, note the meaning of a few terms
which are encountered in the measurement of light and
hence are cogent to display systems. The basic unit of
luminous intensity is the candela which is of such a value
that a blackbody radiator at the freezing temperature of
platinum produces 60 candelas per square centimeter.
Luminous flux is measured in lumens such that one lumen
is emitted in a solid angle of one steradian (The unit solid
angle subtended at the center of a sphere of unit radius
by unit area of the spherical surface. The total solid angle
about a point is 4 7 steradians.) by a uniform point source
having an intensity of one candela. Table 1 lists some com-
monly used units derived from the preceding definitions.

TABLE 1: Commonly used light measurement terms.

UNITS
Physical Quantity Physical Significance English Metric
Luminance candelas/unit area, or  candelas/ft2 candelas/
(for extended lumens/steradian/unit meter
sources) area in a specified
direction
Luminance

(for non-luminous lumens/quarter-sphere/ foot-lambert meter-lambert
surfaces as well as  unit area in a specified

for isotropic self- direction
luminous surface)
llluminance lumens/unit area foot-candle  meter-candle
lumens/ft2  lumens/
meter2

Returning once more to the eye, one encounters the
condition of adaptation which is a photochemical phenom-
enon taking place in the retina so as to maintain maximum
visual discrimination of luminance. The latter results in
the eye adapting to average illumination levels over the
enormous range of 10 to 1. By comparison, the variable
aperture of the eye, known as the pupil, can only alter the
amount of light reaching the retina by a ratio of less than
two orders of magnitude. Table 2 lists some typical lumi-
nance values illustrating the visual range.

TABLE 2: Typical values of luminance.

3 microcandelas/meter2
0.3 millicandela/meter2
0.15 to 0.25 candela/meter2
50 to 100 candelas/meter2
0.3 megacandelas/meter?

. Absolute visual threshold

. Snow under starlight

. Just readable average chart

. White page in normal reading light
. Upper limit of visual tolerance

(20 SN N e

Visual discrimination of an object depends upon a large
number of intrinsic physical attributes which include but
are not limited to:

1. Shape

2. Size

3. Selective reflection, absorption, or transmission of radia-
tion in the luminous spectrum
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4. Surface texture

One is instinctively aware that increasing levels of lumi-
nance elicit sensations of greater brightness. The term
brightness should always be reserved for describing the sen-
sation we experience, whereas, luminance and its deriva-
tives should be used for the physical quantity of radiant
energy (in the 400 to 700 nanometer band).

Consider the visual field to be filled with a luminous
surface, the center of which may be varied in intensity as
shown in Figure 2. Call the luminance of each area B, and

B., respectively. If B, = B. one is unaware of any discon-
tinuity in the surface. At some minimum absolute value
of | B, - By | the presence of the central disc can be

detected. The detectable luminance difference depends up-
on the adaptation level of the eye. Thus there is a funda-
mental measure of “seeability”” which is called contrast and
is defined as:

| B:- B |

C= Bar

where Bav is the adapling luminance. In the case of Figure
2, as well as in many practical instances, B, = Bav where
B, is the surrounding or screen illumination. Note that in
most displays, in contradistinction to printed material or
hard copy, the information is brighter than the background,
that is, B, > B.. The latter is of little consequence since
the absolute value of the difefrence of the two quantities
appears in the equation for contrast.

One may also define a quantity called contrast ratio given
by B.

CR B,
where B. > B,. Either contrast or contrast ratio may be
used, but the former is the preferred quantity. It has the
advantage of lying between the limits of 0 and 1.

As the structure or pattern of an image becomes increas-
ingly fine, a condition is ultimately reached at which visual
discrimination fails regardless of the contrast. Visual acuity
depends upon the contrast, luminance, nature of the image,
time of observation, and the criterion used to determine
threshold performance. A few examples of familiar high
contrast objects are given in Table 3.

Intermittent stimulation of the visual mechanism over a
limited range of alternation results in the sensation com-
monly known as flicker. As the frequency of the light and
dark (or darker) is increased from zero, there is at first no
flicker experience. The initial perception of coarse flicker
develops at a rate of a few hertz, progressively becoming
finer until the sensation disappears. The lowest frequency
at which flicker just ceases to be noticeable is called the
critical fusion frequency (CFF) or the critical flicker fre-
quency.

TABLE 3: Average values for discrimination of some
high contrast objects.

Visual Angle
Object (microradians)
1. Separation of two stars 290
2. Two black bars on a white background separated 145
by a distance equal to the bar width
3. Vernier 44
4, Spider web on a luminous white background 38

The CFF depends primarily upon the average illuminance
and the light-to-dark ratio (LDR). Figure 3 shows the func-
tional dependence of the CFF upon luminance. One im-
portant fact should be noted: at frequencies in the vicinity
of 60 hertz no flicker is perceptible regardless of the view-

44

ing conditions. There is a rapid transition in the region
between 48 and 60 hertz which is of considerable signifi-
cance. Traditionally, the 48 hertz motion picture frame
rate has required the projected luminance to be limited
to less than 20 foot-lamberts. On the other hand, television
systems employing 60 fields per second have virtually no
such restriction.

60 T T T T T 1 T

CFF HERTZ
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RETINAL ILLUMINATION, log units

FIGURE 3: Critical flicker frequency as a function of luminance.

Color is defined by three characteristics which are lumi-
nance, hue and saturation. Luminance and its relationship
to brightness have been discussed. Now consider hue and
saturation.

Hue is that sensation primarily elicited by wavelength
and to which descriptive names are assigned, such as red,
blue, green, and so on. Saturation is evoked by the physi-
cal condition of purity and describes the degree of dilu-
tion the color appears to have with white light. For example,
one may describe blue as being light, or pale, or deep,
or dark. Purity is a quantitative physical parameter which
can assume values between 0 and 100%. Thus any “color”
can be completely described by its luminance, wavelength,
and purity which in turn elicit the corresponding sensa-
tions of brightness, hue, and saturation.

FUNCTIONAL PARAMETERS OF THE DISPLAY SYSTEM

Now some of the main parameters in command and
control displays can be considered. Assume that the mis-
sion of the overall system has been determined and that
operations studies have established the nature of the data
to be displayed. Two basic constraints appear: the capabil-
ity of the human visual mechanism, and the state of the
art of hardware technology. Not unlike the design of other
systems, the display is brought into harmony with opera-
tions requirements and the necessary other restrictions by
a series of iterative design processes.

Resolution and Definition

The smallest symbol or character to be displayed must be
rendered so that it is clearly visible from the furthest in-
tended point of observation. The “definition” of displayed
data is determined by a number of contributing character-
istics. For the purposes herein consider only the most im-
portant factor — resolution. There are two ways that reso-
lution is ordinarily expressed. Both depend upon how well
the system reproduces a series of alternating black and
white bars or lines of successively decreasing width. Such
a pattern is known as a spatial frequency target. The num-
ber of such black and white line pairs per linear dimension
(such as one millimeter) that is sharply reproduced by the
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system is called its resolution. Typical photographic films,
for example, may have resolutions in the range of 20 to
100 lines per millimeter, although certain films are available
with 600 to 1000 lines per millimeter. Note that lines per
millimeter implies the word “pairs” in photo-optic prac-
tice only.

Customary practice in electronically generated images,
as in television, counts each line instead of pairing the
black and white. For the same actual resolution, therefore,
one may find the number quoted to be equivalent to
twice that of the photo-optical quantity. Furthermore, it
is frequently convenient to state the total resolution in a
given direction instead of per unit length, Thus, a televi-
sion system may have 600 lines horizontal resolution which
is equivalent to 300 line pairs. For a 300 millimeter hori-
zontal dimension, the latter becomes identical to 1 line per
millimeter.

A system should not be required to exhibit greater reso-
lution than necessary to clearly reproduce the smallest pic-
ture detail expected, allowing if need be for some degrada-
tion in performance over a period of time or under am-
bient conditions. Taking into account the limits of human
vision, one can establish the rule-of-thumb that the small-
est detail to be displayed need not be less than 300 micro-
radians included angle at the eye of the furthest observer.
Under the same conditions, alphanumeric characters should
occupy an angle of at least 3 milliradians. The intercharac-
ter spacing should be about 10 to 12% of character height
and interline spacing should be from 50 to 100%. Other
symbols are preferably larger, by at least 50% depending
upon their complexity.

Amount of Data Displayed

The amount of information is not dependent on the size
of the display nor upon the viewing distance, but rather
upon the included solid angle. This criterion can be illus-
trated for alphanumeric characters by means of Figure 4.
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FIGURE 4: Number of alphanumeric characters displayed as a func-
tion of distance/screen ratio.

Assume a square screen without margins. The variable “S§"
represents the screen edge dimension. The height “H" of
each character is such that it subtends 3 milliradians at the
viewing distance “D”. The interline spacing is 0.5H, inter-
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character spacing is 0.1H and character width is 0.65H.
The curve applies to conditions of adequate luminance,
high contrast (in excess of 90%) and a minimum viewing
distance of 33 centimeters for observers having at least
20/30 vision.

Display Dynamics

A term often used but rarely understood by everyone in
the same way is real-time. A cathode-ray tube display is
usually considered to operate in real time, that is, no delay
occurs and the information is being displayed as it takes
place. In any given display situation, time delays varying
from microseconds to hours and days may be encountered.
At some point the display time delay will tend to degrade
overall system performance. The tolerable limit presents
a practical definition of real time, or “timeliness”. To the
pilot making an instrument landing in bad weather, real
time is measured in milliseconds. To the business manager,
a delay of ten minutes in displaying such data as inventory,
production, and sales, is probably of little consequence to
the future success of his business.

A common misconception has it that a dynamic display
is, per se, a real-time display. It would be more appropriate
to define a dynamic display as one which is capable of
presenting to the observer a series of events which in a
space-time continuum are so related that visual perceptions
of velocity and acceleration are obtained. Whether this
motion is concurrent with the real events, whether a time
delay is introduced, or whether the display is predictive
(as in a gun-director application) does not alter the fact
that the presentation is dynamic.

With these definitions of “real-time” and ‘“‘dynamic” it
is possible to determine the necessity for either one or
both forms of presentation, whether it is feasible to tech-
nologically achieve the requirements, and to what degree
a compromise is acceptable. Assume, for example, that it
is desirable to know at all times the subsatellite position
of an orbiting vehicle. Let sensor data be available every
15 minutes to the control center, and assume that the dis-
play is to appear on a background world map. If the orbital
period is 90 minutes, then new position data are available
to the central computer six times per revolution. A real-
time, and in this case, a dynamic display would appear
to be manifestly impossible due to the unavailability of con-
tinuous data. Fortunately, it is possible to predict the posi-
tion of the vehicle by means of known laws of motion,
and to correct the predictions as data arrives so that a
continuous motion, or dynamic display can be attained.

To cite another example, assume now a system which
receives new data at such a rate that the display can be
changed several times per second. This may occur in the
case of intermittently moving units or objects that auto-
matically report their new position. There is no require-
ment here for a dynamic display since the individual events
are discontinuous; however, it may be important that the
system display each new condition essentially as it is re-
ported. Ignoring the problems of queueing and computa-
tion or computer process time, a real-time display would
change each time a reported change in position is received.
Coding

After determining the kinds, amounts, and rates of in-
formation needed for users of the display system to per-
form their function, the data can be organized into formats
convenient for presentation. An essential part of the latter
process is visual coding. Although the written language and
the independent arrangement of alphanumeric characters
are essential, these are not necessarily the simplest nor the
most efficient means of displaying data. Common means
of coding information for display include color, shape,
size, orientation, number, position, depth, blink rate (alter-
nate light and dark excitation), and luminance level.
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Selection of the coding methods to be used is ordinarily
dictated by:

1. The number of reliable identifiable steps and lack

of intercode confusion

2. The relative ease of code interpretation

3. The relative ease of mechanizing the method
Coding may be quantitative or qualitative. For ease of in-
terpretation the code should be of the same type as the
information it represents. Size, luminance, and length, for
example, change by guantitative increments and should or-
dinarily be used for designating magnitudes (that is, alti-
tude, speed, distance, etc.).

Data may be single or compound coded. The use of
compound coding offers the possibility of a larger gamut
of dimensions for the available information, but at the
risk of higher complexity in practice and interpretation.
There are two basic rules regarding compound coding:

1. Do not use compound coding for only one dimen-
sion of information where a single code is clearly
distinguishable. For example, green and red respec-
tively may distinguish friend from foe without the
need of resorting to small green squares and large
red circles.

2. If two or more dimensions are to be coded, use the
same number of coding dimensions. Conversely, do
not use one coding dimension for a variety of cate-
gories. For example, do not use red for enemy bomb-
ers and yellow for enemy fighters. Instead, use two
coding dimensions: red-enemy, blue-friend; circle-
bomber, square-fighter.

Occasionally, the question of stereoscopic, or three-di-
mensional displays is raised. Insofar as coding is concerned,
stereo-depth has not been extensively employed and less
is known about the ability of observers to use this method.
Certain three-dimensional events may provide important
qualitative information by a stereoscopic presentation, but
there appears to be no quantitative advantage over the
use of two-dimensional parametric equivalents.

Screen Size

Displays can be arbitrarily classified into two groups by
size, choice of which is dictated generally by the system
operational requirements. Console displays are used by
one or two observers or operators and measure up to 75
centimeters on the screen diagonal. Group displays are
used by three or more observers and their size depends
upon audience configuration, amount of data simultan-
eously to be displayed, and the state of the art. Screens
of up to 4 meters on a side have been used with moderate
success.

In considering command and control centers the rela-
tive advantages of group and console displays should be
weighed. Some merits of the group display are:

1. Where information requirements of a number of
people are similar or identical, a group display may
be more economical.

2. A working group can coordinate efforts and com-
municate more effectively in common session.

3. Many users are accustomed to manual mode group
displays.

4. Manual backup procedures are more effective and
easier to implement for group displays.

5. less total equipment is required with consequent
lower maintenance, interconnection channels, power,
spares, etc.

6. Briefings are readily and effectively provided.

7. Floor space is more efficiently utilized than with
many types of consoles.

8. Support personnel can anticipate the concerns and
requirements of senior personnel controlling the dis-
play.
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9. Multiple observation of the same displayed data is
a form of operational reliability.

The advantages of console displays include:

1. Information may be displayed which is tailored to
fit the individual task requirements.

2. Displayed data may be changed at the discretion of
the operator or the operational routine without in-
terrupting others.

3. Data entry and man-machine communications are
more effective.

4. Redundancy of units increases reliability for critical
functions.

5. The deployment of equipment and personnel is more
flexible than with group displays.

CONCLUSION

The above material has covered some of the principal
functional parameters of display systems, the limitations
imposed by the human visual mechanism, and the inter-
relationship of the two. To be sure, but an overview of
the latter in command and control displays has been pre-
sented. It should be clear, however, that the specifica-
tion and design of displays can be based upon sound
scientific and engineering precepts with a minimum of in-
tuitive judgment. By considering the pertinent factors in
connection with specific applications, system effectiveness
can be improved, human error and cost can be reduced,
and overall performance can be made more satisfactory.
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ClAILICIOIVIP)

Standard of the Plotting Industry

(Talented Engineers and Programmers required—right now.)
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Labor-Management Strife

[The following editorial by Publishers Hal Spector and Martin H. Waldman is presented here in
the firm belief that the ideas incorporated may be of value at least as a starling point toward
new thinking in the critical area of labor-management problems.]

When we heard the question, “Must everyone, including the public, suffer
as a result of work stoppages in labor-management strife?”’, we pricked up our ears.

The question was quite seriously asked by prominent Chicago businessman and
philanthropist, Paul D. Bezazian, who answers his question with a resounding “No!”
Then he goes on to outline a plan whereby labor strikes could be conducted with-
out loss to labor, management, or the public, and with no government involve-
ment! Although some rather revolutionary remedies are proposed to underscore
his thesis, Bezazian is grinding no axe. He has no personal stake except a sincere
desire to benefit Society. (He and others in his family have long been associated
with several important philanthropies).

Bezazian is concerned because the work-stoppage strike has become so com-
mon a tool in labor-management strife that, today, its frequency causes extreme
hardship, not only for labor participants and management, but also for the general
public which is not even party to the negotiations. Is there a better way? Bezazian
says Yes!

Under his plan, labor leaders would still be able to call a strike as they do
now. However, the men would continue working. Kookie idea? Hear the rest. If
there is no work stoppage, there would be no picketing, no violence, lost wages,
lost business, and (extremely significant, in our opinion) no public inconvenience.

How could such a strike exert pressure on management?

Beginning the day the strike is called, the “struck’” company would be obli-
gated to deposit incoming money in a special account. Withdrawals would be
allowed only to pay normal operating expense. Profits tied up. No dividends per-
mitted. When the strike is settled, the balance in the account would be used in
the purchase of long-term government bonds, to be cashed only upon maturity.

A key provision is that settlement would not be retroactive. Speedy agreement
would therefore be to the advantage of labor and management equally, because
benefits and profits would be available only from the date of settlement.

A few of the obvious benefits include elimination of huge unrecoverable
financial losses (for both union and management), customer ill-will, market dis-
tortion, damage to franchised firms, loss of paychecks, loss of workers’ personal
savings, etc. The right to strike would be preserved. But civil disorder, tax losses,
and drain of union treasuries would be eliminated.

In addition, the government would be excluded from private business dis-
putes, leaving it free to devote attention to other pressing matters.

This plan is currently being disseminated by media throughout the country in
the same spirit that Bezazian has proposed it . . . to provide a foundation for new
thinking on means to settle labor disputes without waste, without hardship, and
without harm to the public.

What has been the response? Bezazian told us he discussed the plan with
prominent businessmen who commented: “It looks good, but labor won’t accept
it.”” He then showed it to a top union official, who declared: “It might work, but
management would never go for it.”

Bezazian does not consider his plan a panacea for all labor-management prob-
lems. But he does believe it is a good basis for new thinking which could yield
numerous benefits to labor, to management, and to the public.

It's certainly food for thought. — HS AND MHW .
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Information Displays?

WE KNOW STORAGE TUBES...AND A LOT MORE

Hughes has made as many direct view storage tubes
as all other manufacturers put together. They are in
use all over the world in scan converter processing
equipment; seismographic survey; medical diag-
nostic displays; educational and
security systems; airborne, marine
and ground- ; based fire con-
trol; weather and terrain avoidance
radar; air traffic control; sonar; etc.

And, one by one, Hughes customers have come to
the conclusion that those who know most about
tubes and their applications are also the most likely
candidates to handle entire special displays. As a
result, Hughes has a wealth of experience in the
creation of highly specialized storage tube displays,
scan converter and motion detection equipments.

Hughes is able to provide for your every commercial
display requirement, from tubes alone to complete
display indicators. Depend on Hughes experience. ..
in both design and manufacture.

For further information, call or write Hughes Aircraft

Company, Vacuum Tube Products
Division, 2020 Oceanside “= = igmugpess== B|vd.,
Oceanside, California 92054,

Phone: (714) 722-2101. TWX: 910-322-1380.

EAST: 1284 No. Broad Street, Hillside, New Jersey
07205. Phone: (201) 289-7770. TWX: 710-741-4737.

INTERNATIONAL: Hughes International, Centinela &
Teale Streets, Culver City, California 90230. Phone:
(213) 391-0711. Telex number: 067-222.

HUGHES |

1
|
I
|
T LT Py e, J
HUGHES AIRCRAFT COMPANY
VACUUM TUBE PRODUCTS DIV,
OCEANSIDE, CALIFORNIA

Circle Reader Service Card No. 21
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A splendid technical program com-
plemented with an outstanding techni-
cal exhibit by more than 100 leading
information processing equipment man-
ufacturers will attract an estimated 5000
professionals to the 1966 Fall Joint
Computer Conference in San Francisco,
Nov. 8-10.

The Conference is being held in San
Francisco’s Civic Center, which includes
the Civic Auditorium and Brooks Hall.
The Conference Headquarters Hotel is
the Jack Tar.

The opening session, theatres, and
all technical sessions except those on
analog computing will be held in the
Civic Auditorium. The exhibits will be
in Brooks Hall, which is connected to
the Civic Auditorium by an under-
ground ramp. Round trip shuttle bus
service will be provided free of charge
by the Conference between the Jack
Tar Hotel and the Civic Auditorium,
the downtown hotels and the Civic
Auditorium, and the downtown hotels
and the Jack Tar Hotel.

Technical Highlights

William H. Davidow, Hewlett-Packard
Co., Technical Program Chairman, re-
ports that 72 papers were selected from
300 submitted to the Conference. In
addition to the high calibre of papers,
several “Discuss Only” sessions are
planned, for floor-discussion by authors
of papers printed and distributed in ad-
vance.

“A unique aspect of the 1966 FJCC
is the Workshop on Complements of
Man/Computer Interactions,” Davidow
says. “This session will enable workers
and authorities in the field to interact
with one another and to exchange new
ideas.”

A number of sessions focus on dif-
ferent aspects of time sharing. At these
sessions, an attendee should gain an in-
sight into time sharing triumphs and
pitfalls, Davidow reports.

Conference Chairman R. George Glas-
er, McKinsey & Company Inc., and Vice-
Chairman Louis J. Lauler, Lockheed Mis-
siles & Space Co., noted, “A number of
sessions will deal with the impact of
our technology on the world around
us . . . We believe that this focus on
‘impact’ is appropriate in this case, for
50
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our technology is indeed changing our
world in a real, dramatic, and in some
cases, alarming way.”

The technical program is comple-
mented by a Keynote Session, Tuesday,
Nov. 8, 9:30 to 11:30 a.m. in the Main
Auditorium of the Civic Center. Key-
note address at this session will be de-
livered by Gerald Phillippe, Chairman of
the Board, General Electric Co., New
York City. Session Coordinator is Peter
Cannon, General Electric Co., Char-
lottesville, Va., and other participants
include:

Patrick Suppes, Stanford University,
Prospects for Computers in Fducation;

Harry M. Runyan, Management Con-
sultant, Brookline, Mass., Which Way
the Computer Revolution? and,

Ulric Neisser, Department of Psychia-
try, University of Pennsylvania, Phila-
delphia, Pa., Is there a Computer Revo-
lution?

FJCC Luncheon

Congressman Jack Brooks (Tex.), who
authored the Brooks Bill dealing with
the acquisition and use of computers
in the federal government, will address
the conference luncheon, Nov. 9, in the
International Room of the Jack Tar Ho-
tel. He will discuss the significance of
automatic data processing within the
federal government, with particular em-
phasis on the adaption of ADP to the
decision-making processes for both the
executive and legislative branches. He
will also describe the increasing re-
quirements for higher qualified person-
nel, and the revolutionary changes in
the management of equipment expect-

ed to accompany mounting uses of ADP
by the government.

Presentaiton of the AFIPS Harry Goode
Award is also planned during the
luncheon.

The Conference Reception is also in
the International Room of the Jack Tar,
Wednesday, 6 to 8 p.m.

Other Highlights

Other FJCC highlights include:

TUTORIAL SESSION: A special tutor-
ial session on Error Coding and its Im-
plications to Computer Technology will
be conducted Wednesday, Nov. 9, 8
to 10 p.m., in the Gas Buggy Room of
the Jack Tar. Speaker is James P. Lipp,
General Electric Co., Oklahoma City,
Okla. The session will cover the basic
principles of error coding, illustrate sev-
eral coder embodiments, describe re-
sulting performance, and discuss impli-
cations for computer use.

COMPUTER SCIENCE THEATFR: Qut-
standing films on computers, data pro-
cessing, and computer applications will
be shown Tuesday, 1 to 5:30 p.m.;
Wednesday, 9 a.m. to 5:30 p.m.; and
Thursday, 9 a.m. to noon. Two theaters
will operate simultaneously these hours
at the Civic Center, in Rooms 306 and
326.

SPECIAL EDUCATION: A one-day
seminar for high school and junior col-
lege students from the San Francisco
Bay Area counties (by invitation only)
will be offered in conjunction with the
Conference, in the Del Webb Town
House, across the street from Brooks
Hall.

Goode Memorial Award

For their pioneering contributions to automatic computing, J. Presper
Eckert and John W. Mauchly will receive the Harry Goode Memorial

Award at the conference luncheon.

~ Both are being cited for participating in the design and construction
of the ENIAC, the world'’s first all-electronic computer, and of the BINAC

and the UNIVAC I.

Mr. Eckert is also being honored for his continuing work in the de-
sign of electronic computing systems. Dr. Mauchly will also be cited
for his pioneering efforls in the application of electronic computers to
the solution of scientific and business problems.

The Harry Goode Memorial Award was established by AFIPS to en-
courage and honor outstanding contributions lo the information process-
ing arts. The award, named after Dr. Harry H. Goode, former Chairman
of the National Joint Computer Conference, consists of a medal and

certificate.
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Messages for conferees will he ac-

cepted at the conference message cen-
ter, and the names of persons receiving
messages will be posted on a message
board. The telephone number will be
(415) 863-1394, at both the following
locations as scheduled:

Monday and Friday, and evenings (5
to 9 p.m.) on the Jack Tar mezzanine.

Tuesday, Wednesday, and Thursday,
8:30 a.m. to 5 p.m., main lobby of Civic
Auditorium.

Conference highlights will be posted
daily at the above message centers.

Sponsoring Society Programs

Sponsoring Societies, members of the
American Federation of Information
Processing Studies, are: (Members) The
Association for Computing Machinery,
The Institute of Electrical and Electron-
ics Engineers Computer Group, and
Simulation Councils Inc.; (Associate
Member) American Documentation In-
stitute; and, (Affiliate Member) Associa-
tion for Machine Translation and Com-
INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

putational Linguistics.

Four of the above Societies will con-
duct their own technical sessions in
conjunction with FJCC, on the follow-
ing schedule:

AMERICAN DOCUMENTATION IN-
STITUTE: Wednesday, Nov. 9, 8 to 10
p.m., Garden Room, Jack Tar Hotel —
Seleclive Dissemination of Information
(SDI) Systems . . . Present Status, Fulure
Prospects. Chairman is Charles P.
Bourne, Advanced Information Systems
Div., Programming Services Inc., Palo
Alto, Calif.

ASSOCIATION FOR COMPUTING
MACHINERY: Special Interest Commit-
tee Symbolic and Algebraic Manipula-
tion: Wednesday, Nov. 9, 8 to 10 p.m.,
El Dorado Room, Jack Tar Hotel —
Meaning and Impact of Symbol Manip-
ulation. Chairman is Jean E. Sammet,
IBM Corp., Cambridge, Mass.

ASSOCIATION FOR COMPUTING
MACHINERY: Special Interest Commit-
tee on Real-Time Processing: Friday,

{Summaries Available in Advance)

REGISTRATION
Advance registration will take place on Monday alternoon,

November 7, at the Jack Tar and Hilton Hote no-host Pre.
Conference Cocktail Party will be held in th Egy Room
al the Jack Tar Hotel beginning 5:00 PM on Monday.
Jack Tar and Hilton Hotel
Monday, 7 November 2:00PM to 9:00 PM
San Francisco Civic Auditorium

Tuesday, 8 November 8:30 AM to 5:00 PM
Y.

Wednesday, 9 November 8:30 AM to 5:00 PM
Thursday, 10 November 8:30 AM to 5:00 PM
It will not be necessary to register before attending the keynote
session on Tuesday morning.

Nov. 11, 9 a.m. to noon, Telegraph
Hill Room, Jack Tar Hotel — The Fu-
ture of Real Time Processing in Business
and Industry. Chairman is Sherman C.
Blumenthal, Union Carbide Corp., New
York City.

ASSOCIATION FOR COMPUTING
MACHINERY: Special Inteest Commit-
tee on Time Sharing: Friday, Nov. 11,
9 a.m. to noon, California Room, Jack
Tar Hotel — Designer-oriented sympos-
ium. Moderator, Walter ). Kosinski,
General Electric Co., Phoenix, Ariz.

ASSOCIATION FOR MACHINE
TRANSLATION AND COMPUTATION-
AL LINGUISTICS: Friday, Nov. 11, 2 to
4 p.m., Twin Peaks Room, Jack Tar
Hotel Machine Translation — State-
of-the-Art. Chairman, R. M. Worthy,
The Bunker-Ramo Corp., Canoga Park,
Calif.

SIMULATION COUNCILS INC.: Fri-
day, Nov. 11, 8 a.m. to 5 p.m., Inter-
national Room, Jack Tar Hotel. The Fol-
lowing papers are to be presented:
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COMRADE: On-line Design Systems;
A Non-Linear Simulation System; Hy-
brid Computer Simulation of a Moving
Bed Catalyst Regenerator; Identifica-
tion of Linear and Non-Linear Systems;
PATCH — An Automatic Analog Com-
puter Check Program; Lyapunov’s Direct
Method Applied to Model Reference
Control; and Determination of Chem-
ical Rate Coefficients from Experimental

Data. Chairman, Maurice I. Stein,
ADAGE Inc., Boston, Mass.

Conference Exhibits
Conference exhibits featuring over 100
exhibitors will be at the Civic Center
(Brooks Hall), which connects directly
to a large underground garage and the
Civic Auditorium where the technical
sessions will be held. Exhibits Chairman

Technical Program

SESSION 2: TIME-SHARING PROCESSORS AND
EXECUTIVE SYSTEMS (Tuesday 1-3:15 p.m.,
Main Auditorium): Chairman, Gene M. Am-
dahl, IBM/San Jose.

PAPERS: A Conversational System for [ncre-
mental Compilation and Execution in a Time-
Sharing Environment, by James L. Ryan (Tym-
share Inc.), Richard L. Crandall (Com-Share
Inc.), and Marion C. Medwedeff (Scientific
Data Systems). Performance of a Monitor for
Real-Time Control System, by Erna S. Hoover
(Bell Telephone Laboratories) and Barry ). Eck-
hart (Bell Telephone Co. of Canada). On-Line
Debugging Techniques: A Survey, by Thomas
G. Evans (AF Cambridge Research Laboratories)
and D. Lucille Darley (Bolt, Beranek, and New-
man Inc.). The SDS Sigma 7, a Real-Time,
Time-Sharing Computer, by Myron ). Mendel-
son and A. W, England (Scientific Data Sys-
tems)

SESSION 3: INTEGRATED ELECTRONICS AND
THE TUTURE OF COMPUTERS (Tuesday 1-3:15
p.m., Polk): Chairman, James B. Angell, Stan-
ford University.

PAPERS: Technological Foundations and Future
Directions of Large-Scale Integrated Electron-
ics, by Richard L. Petritz (Texas Instruments)
A Look at Future Costs of Large Integrated
Arrays, by Robert N. Noyce (Fairchild Camera

.& Instrument Corp.). Effects of Large Arrays

on Machine Organization and Hardware/Soft-
ware Trade-Offs, by L. C. Hobbs (Hobbs As-
sociates Inc.). A Prospectus on Integrated Cir-
cuit Computer Architecture, by Michael ).
Flynn (University of Illinois). The System/Semi-
conductor Interface with Complex Integrated
Circuits, by Wendell B. Sander (Fairchild Semi-
conductor R&D Laboratory).

SESSION 4: COMPUTERS AND PUBLISHING
(Tuesday 1-3:15 p.m., larkin): Chairman: Wil-
liam R. Nugent, Infronics Corp., Maynard,
Mass.

PAPERS: A Systems Approach to Computer
Typesetting: Application of a Multiprogrammed
Teleprocessing System, by B. E. Nabel (Los
Angeles Times). Integrated Automation in
Newspaper and Book Production, by John H.
Perry Jr. (Perry Publications Inc.). Special Pur-
pose Computer for High-Speed Page Composi-
tion, by Constantine |. Makris (Mergenthaler
Linotype Co.). Publishing Automation in Britain
and Europe: A Survey and Progress Report, by
C. ). Duncan and J. L. Colby (The University of
Newcastle-upon-Tyne, Northumberland, Eng-
land)., Computerized Typesetting of Complex
Scientitic Material, by J. H. Kuney, B. ). Lazor-
chak, and S. W. Walcavich (American Chemical
Society), and Don Sherman (Inforonics Inc.).
A Compuler-Assisted Page Composing System
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(Featuring Hyphenless Justification), by George
Z. Kunkel (Central Intelligence Agency).

SESSION 5: HYBRID COMPUTERS AND RAN-
DOM VARIABLES (Tuesday 1-3:15 p.m., Inter-
national Room): Chairman, A. C. Soudack, Uni-
versity of British Columbia.

PAPERS: A General Method for Generating
Random Variables in a Computer, by George
Marsaglia (Boeing Scientific Research Labora-
tories). A Unified Approach to Deterministic
and Random Errors in Hybrid Loops, by Jacques
J. Vidal (UCLA). Hybrid Computer Solutions of
Partial Differential Equations by Monte Carlo
Methods, by Warren D. Little (Canadian Gen-
eral Electric). Parameter Optimization by Ran-
dom Search using Hybrid Computer Technique,
by G. A. Bekey (USC), and A. E. Sabroff and
M. H. Gran (TRW Systems).

SESSION 6: ENGINEERING DESIGN BY MAN/
COMPUTER INTERACTION (Tuesday) 3:45-6
p.m., Main Auditorium): Chairman, Thurber ).
Moffett, Lockheed-California Co., Burbank.

PAPERS: A Parametric Graphical Display Tech-
nique for On-Line Use, by M. L. Dertouzos
and H. L. Graham (MIT). A System for Time-
Sharing Graphic Consoles, by J. R. Kennedy
(Lockheed-Georgia Co.). The Lincoln Wand, by
Lawrence G. Roberts (Lincoln Laboratory).
Using a Graphic Data Processing System to De-
sign Artwork for Manufacturing Hybrid Inte-
grated Circuits, by ]. S. Koford, P. R. Stickland,
G. A. Sporzynski, and E. M. Hubacher (IBM
Components Div.,, Hopewell Junction, N.Y.).
Automated Logic Design Techniques Applic-
able to Integrated Circuit Technology, by R.
Waxman, M. T. McMahon, B. ). Crawford, and
A. B. DeAndrade (IBM Components Div.).

SESSION 7: COMPUTERS IN MUSIC (Tuesday,
3:45-6 p.m., Polk): Chairman, Heinz Von Foers-
ter, University of Illinois, Urbana.

PAPERS: PART I: PROGRAMS AND SYSTEMS:
Simulation Models for Transient Musical Instru-
ment Tones, by James W. Beauchamp (Univers-
ity of Illinois). The Computer as Orchestra, by
Arthur Roberts (Argonne National Laboratory).
Computer Generation of Music in Real Time,
by David Freeman (University of lllinois).
PAPERS: PART Il: ESTHETICS: Control of Con-
sonance and Dissonance with Nonharmonic
Overtones, by Max Mathews (Bell Telephone
Laboratories). Operations on Waveforms, by
Jim K. Randall (Princeton University). The Prob-
lem of Imperfection in Computer Music, by
Gerald Strang (California State College).
PAPERS: PART IlI: COMPOSITION: Graphical
Scores, by Max Mathews (Bell Telephone Lab-
oratories). Composing Music with a Computer,
by L. A. Hiller Jr. (University of lllinois).

is Raymond D. Smith, of SCM Corp.

A separate Exhibit Guide listing ex-
hibitors and giving their booth locations
will be available at registration areas.
The exhibits will be open according to
the following schedule:

Tuesday, Nov. 8, noon to 8 p.m.;
Wednesday, Nov. 9, 10 a.m. to 6 p.m.;
and Thursday, Nov. 10, 10 a.m. to 5
p.m.

SESSION 8: FOR AND AGAINST TIME-SHAR-
ING (A Discussion): (Tuesday, 3:45-6 p.m., Lar-
kin): Chairman, Harry D. Huskey, University of
California Berkeley.

TOPICS: What Is Time-Sharing?, by David L.
Evans (University of Utah). Problems Which
Should Not Be Run on Time-Sharing Systems,
by Abe Taub (UC Berkeley). Problems Best
Solved on Time-Sharing Systems, by J. C. R.
Licklider (IBM Corp., Yorktown Heights, N.Y.).

SESSION 9: THE COMPLEMENTS OF MAN/
COMPUTER INTERACTION (A Workshop):
(Tuesday, 8-10 p.m., Main Auditorium): Chair-
man, Thurber J. Moffett, Lockheed-California
Co., Burbank.

TOPICS: Design Applications, by Edwin L.
Jacks (General Motors Research Laboratories,
Warren, Mich.). Graphic Consoles, by John T.
Gilmore Jr. and Frank S. Greatorex Jr. (Adams
Associates, Cambridge, Mass.). Graphical Data
Structures, by Lawrence G. Roberts (Lincoln
Laboratory). Graphic Software, by James L.
Laushine (Control Data Corp., Burlington,
Mass.).

SESSION 10: MANAGEMENT OF MULTI-
ACCESS SYSTEMS (Discussion Only)—(9-11:30
a.m., Wednesday, Main Auditorium): Chairman,
Richard G. Mills, MIT.

PANELISTS: John W. Weil (GE, Phoenix);
Charles W. Adams (Charles W. Adams Asso-
ciates Inc., Cambridge, Mass.); Thomas ). O'-
Rourke (Tymshare Inc., Los Altos, Calif.); and
Claggett A. Jones (C-E-1-R Inc., Arlington, Va.).

SESSION 11: COMPUTER MEMORIES (Wednes-
day, 9-11:30 a.m., Polk): Chairman, Jan A.
Rajchman, RCA Laboratories.

PAPERS: Cost Performance Analysis of Inte-
grated-Circuit Core Memories, by Dana W.
Moore (Computer Control Co. Inc). A 200-
Nanosecond Thin Film Main Memory System,
by 5. A. Meddaugh and K. L. Pearson (UNIVAC,
St. Paul). A Rotationally-Switched Rod Memory
with a 100-Nanosecond Cycle Time, by Bruce
A. Kaufman, Paul B. Ellinger, and H. J. Kuno
(The National Cash Register Co., Hawthorne,
Calif). A 500-Nanosecond Main Computer
Memory Utilizing Plated-Wire Elements, by
James P. McCallister and Carlos F. Chong
(UNIVAC, Blue Bell, Pa.). A High Speed Inte-
grated Circuit Scratchpad Memory, by Ivor
Catt, Emory Garth, and Donald E. Murray (Mo-
torola Inc., Phoenix). Sonic Film Memory, by
Hillel Weinstein (Xerox Corp., Webster, N.Y.)
and Lubomyr S. Onyshevych, Kaare Karstad,
Rabah A. Shahbender (RCA, Princeton).

SESSION 12: NATURAL LANGUAGE PROCESS-
ING (Wednesday, 9-11:30 a.m., Llarkin): Chair-
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man: H. R. J. Grosch, General Electric, Santa
Barbara, Calif.

PAPERS: English for the Computer, by Freder-
ick B. Thompson (CIT, Pasadena). DEACON:
Direct English Access and CONtrol, by James
A. Craig, Susan C. Berezner, Homer C. Carney
and Christopher R. Longyear (GE, Santa Bar-
bara). Computer Assisted Interrogation, by
Charles T. Meadow and Douglas W. Waugh
(IBM Corp., Rockville, Md.). An Approach
toward Answering English Questions from Text,
by R. F. Simmons, ). F. Burger and R. E. Long
(System Development Corp., Santa Monica).

SESSION 13: ERROR ANALYSIS IN ANALOG
AND HYBRID COMPUTATION (Discussion
Only)—(Wednesday, 9-11:30 a.m., El Dorado
Room, Jack Tar Hotel): Chairman, Robert Vich-
nevetsky, Electronic Associates Inc., Princeton,
N.J.

PANELISTS: Interrelation of Error Analysis,
Sensitivity Analysis and Parameters Identifica-
tion, by Hans F. Meissinger (TRW Inc., Re-
dondo Beach). Error Analysis and Error Predic-
tion in Fast Iterative Hybrid Computers, by
Granino A. Korn (University of Arizona, Tucs-
on). Error Analysis of Hybrid Field Simulations,
by Walter J. Karplus (UCLA). Error Analysis of
Hybrid Computer Loops, by Elmer G. Gilbert
(University of Michigan, Ann Arbor). Spectral
Analysis of Hybrid Subroutines, by Max C. Gil-
liland (Computer Research Inc., Orinda, Calif.).
The Analysis of Errors due to Sampling Rate
Variations, by George E. Bekey (USC, Los
Angeles).

SESSION 14: SOME COMMUNICATIONS AS-
PECTS OF TIME-SHARING SYSTEMS (Wednes-
day, 2:30-5 p.m., Main Auditorium): Chairman,
Paul Baran, The Rand Corp., Santa Monica,
Calif.

PAPERS: A Review of Some of the Real-World
Problems in Establishing Data Communications
between Users and the Computer, by L. A.
Hittell (GE, Phoenix). The User's Requirements
for Data Communications in a Management In-
formation System, by Donald ). Dantine (Clark
Equipment Co., Buchanan, Mich.). Experiments
using High-Speed Communications Between
Computers, by Henry McDonald (Bell Tele-
phone Laboratories). Elementary Telephone
Switching Theary Applied To the Design of
Message Switching Systems, by Leon Stambler
(RCA Communication Systems Div., New York
City). A Proposed Communications Network
To Tie Together Existing Computers, by Thom-
as Marill and Lawrence G. Roberts (Computer
Corporation of America, Cambridge, Mass.)

SESSION 15: SCIENTIFIC APPLICATION ON-
LINE SYSTEMS (Wednesday, 2:30-5 p.m., Polk):
Chairman, L. H. Amaya, Lockheed Missiles &
Space Co., Sunnyvale. Panel: Charles R. De-
Carlo (IBM, White Plains), Francis V. Wagner
(Informatics Inc., Los Angeles), and William
H. Wattenburg (Berkeley Scientific Laborator-
ies).

PAPERS: The Lincoln Reckoner: An Operation-
Oriented On-Line Facility with Distributed Con-
trol, by Arthur N. Stowe, Raymond A. Wiesen,
Douwe B. Yntema, and James W. Forgie (MIT).
TELSIM, a User-Oriented Language for Simulat-
ing Continuous Systems at a Remote Terminal,
by Kenneth J. Busch (Bell Telephone Labora-
tories). Man Machine Communications in On-
Line Mathematical Analysis, by Roy Kaplow,
John W. Brackett, and Stephen L. Strong (MIT).
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SESSION 16: IMPACT OF COMPUTERS ON
GOVERNMENT: FEDERAL, STATE, AND LOCAL
(Wedesday, 2:30-5 p.m., Llarkin): Chairman,
Norman J. Ream, Center for Computer Sciences
and Technology, U.S. Department of Com-
merce, National Bureau of Standards, Washing-
ton; Panelist, Paul Armer (Rand Corp.)
PAPERS: The Check Payment and Reconcilia-
tion Program of the U.S. Treasury, by George
F. Stickney (U.S. Treasury Department). Prob-
lems of Information Systems in State Govern-
ments, by Dennis G. Price (Div. of the Budget,
Albany, N.Y.). Impact of Computers on Local
and Regional Government, by Herbert H.
Isaacs, (Research & Consulting Inc., Los An-
geles). An Information System for Law Enforce-
ment, by L. B. McCabe and L. Farr (System De-
velopment Corp., Santa Monica). Transfer of
Space and Computer Technology to the Urban
Security (Police) Functions, by Richard B. Hoff-
man (California State College at Hayward).

SESSION 17: THE MAN-MACHINE INTERFACE
(A Discussion)—(Thursday, 9-11:30 a.m., Main
Auditorium): Chairman, Sidney Fernbach, Law-
rence Radiation Laboratory, Livermore. Panel-
ists, Burton D. Fried (Department of Physics,
UCLA); Jerome A. G. Russell (Presbyterian
Medical Center, San Francisco); S. H. Chasen
(Lockheed-Georgia Co.); Robert Glaser (Psy-
chology Department, University of Pittsburgh);
and J. C. R. Licklider (IBM Thomas J. Watson
Research Center).

PAPERS: Recent Progress on a High Resolution
Meshless Direct View Storage Tube, by Nor-
man H. Lehrer and R. D. Ketchpel (Hughes Re-
search Laboratories, Malibu, Calif.). The Plasma
Display Panel—A Digitally Addressable Display
with Inherent Memory, by Donald L. Bitzer and
H. Gene Slottow (Coordinated Science Labora-
tary, University of lllinois).

SESSION 18: SELECTED APPLICATIONS USING
NUMERICAL ANALYSIS (Thursday, 9-11:30 a.m.,
Polk): Chairman, R. W. Hamming, Bell Tele-
phone Laboratories, Murray Hill, N.J.
PAPERS: The Use of Semi-Recursive Polynom-
ials in the Design of Numerical Filters, by
Charles B. Stallings (Martin Co., Orlando). Fast
Fourier Transforms—For Fun and Profit, by W.
M. Gentleman and G. Sande (Bell Telephone
Laboratories and Princeton University). Pro-
grams for the Computer Analysis of Finite
Groups, by Kemel George, Raymundo Segovia
and Harold Mcintosh (Ciudad Universitaria,
Mexico).

SESSION 19: HIGH QUALITY PAPERS OF GEN-
ERAL INTEREST (Thursday, 9-11:30 a.m., Larkin):
Chairman, Rex Rice, Fairchild Research Labora-
tories, Palo Alto, California.

PAPERS: A System for Automatic Value Ex-
change, by Vern E. Hakola (Touche, Ross, Bailey
& Smart, Los Angeles) and Sherman C. Blumen-
thal (Union Carbide Corp.). Real-Time Recog-
nition of Hand-Printed Text, by Gabriel F.
Groner (Rand Corp.). Basic Hytran Simulation
Language (BHSL), by John C. Strauss (Electron-
ic Associates Inc., Princeton, N.J.).

SESSION 20: ADVANCES IN PROGRAMMING
LANGUAGES (Thursday, 1:30-4 p.m., Main
Auditorium): Chairman, W. C. McGee, IBM
Corp., Palo Alto. Panelists: T. B. Steel (System
Development Corp.); Nicklaus Wirth (Stanford
University); and Richard V. Smith (IBM Thomas
J. Watson Research Center).

PAPERS: A Processor-Building System for Ex-
perimental Programming Languages, by Ter-
rence W. Pratt (Michigan State University). The
Introduction of Definitional Facilities into
Higher Level Programming Languages, by T.
E. Cheatham Jr. (Computer Associates Inc.,
Wakefield, Mass.) Foundations of the Case for
Natural-Language Programming, by Mark |,
Halpern (Lockheed Missiles & Space Co.). Ex-
plicit Parallel Processing Description and Con-
trol in Programs for Multi- and Uni-Processor
Computers, by J. A. Gosden (Auerbach Corp.,
Arlington, Va.). The LISP 2 Programming Lan-
guage and System, by Paul W. Abrahams (In-
formation International, New York City) and
Clark Weissman (System Development Corp.,
Santa Monica). APL—A language for Associa-
tive Data Handling, by George G. Dodd (Gen-
eral Motors Research Laboratories, Warren,
Mich.).

SESSION 21: COMPUTER-ORIENTED DATA
ANALYSIS (Discussion Only)—(Thursday, 1:30-
4 p.m., Polk): Chairman, Geoffrey H. Ball,
Stanford Research Institute, Menlo Park, Cali-
fornia. Panelists: Doug Engelbart (SRI); Herman
Friedman (IBM New York Scientific Center);
David Hall (SR1); Dan Keehn (CIT); and Oliver
Selfridge (Lincoln Laboratories).

PAPERS: Automatic Off-Line Multivariate Data
Analysis, by Geaorge S. Sebestyen (Office of
the Secretary of Defense, Washington). Data
Analysis and Statistics: An Expository Overview,
by J. W. Tukey and M. B. Wilk (Bell Telephone
Laboratories).

SESSION 22: TECHNOLOGIES AND SYSTEMS
FOR ULTRA-HIGH CAPACITY STORAGE (Thurs-
day, 1:30-4 p.m., Larkin): Chairman, ). D. Kueh-
ler, IBM Corp., San Jose.

PAPERS: The Unicon Computer Mass Memory
System, by C. H. Becker (Precision Instrument
Co., Palo Alto, Calif.). An Electron Optical
Technique for Large Capacity Random Access
Memaries, by Sterling P. Newbery ((GE, Schen-
ectady). A System of Recording Digital Data on
Photographic Film using Superimposed Grating
Patterns, by R. L. Lamberts and G. D. Higgins
(Eastman Kodak Co.). A Photo-Digital Mass Stor-
age System, by J. D. Kuehler and H. R. Kerby
(IBM Corp., Harrison, N.J.).

SESSION 23: HYBRID APPLICATIONS AND
TECHNIQUES (1:30-4 p.m., Thursday, Interna-
tional Room, Jack Tar Hotel): Chairman, Wal-
ter Brunner, Electronic Associates, Princeton,
N.J. Panelists: Jim Wolle (General Electric,
Philadelphia); Robert Howe (University of
Michigan); and Alan Rogers (University of Del-
aware),

PAPERS: Hybrid Computers in the Analysis of
Feedback Control Systems, by C. K. Sanatha-
nan, J. C. Carter, Lawrence T. Bryant and Law-
rence W. Amiot (Argonne National Laboratory).
Hybrid Computer Solution of the Double-Pipe
Sturm-Liouville Problem, by Lawrence T. Bry-
ant, Lawrence W. Amiot, and Ralph P. Stein
(Argonne National Labaratory). A General Pur-
pose Analog Translational Trajectory Program
for Orbiting and Re-entry Vehicles, by Arthur
I. Rubin and Lloyd A. Shepps (Martin Co. Bal-
timore). Trajectory Optimization using Fast-
Time Repetitive Computation, by James S,
Raby and Rodney C. Wingrove (NASA Ames
Research Center). Satellite Lifetime Program,
by Wayne W. Miessner and John L. Stricker
(Martin Co. Baltimare). °



You can’t beat
the Tung-Sol
Digital Readout

for brilliance

Average brilliance of 1000 foot-lamberts of clear,
white light at only 4 volts makes the Tung-Sol DT1511
the brightest display available. The high contrast be-
tween illuminated characters and the flat, dull viewing
panel provides utmost visibility under every condition
of ambient light. Excellent standards of performance
can be achieved with as little as 2.5 volts.
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54 Circle Reader Service Card No. 22

ID Readout

1967 Symposium

The 8th National SID Symposium will convene
in San francisco in May, 1967. Tentative dates
are May 24, 25, and 26. Hosts will be the Bay
Area chapter of the Sociely for Information
Display.

Chairman of the 8th Symposium is Donald
Cone, Stanford Research Institute, Menlo Park,
California, Telephone (415) 326-6200. Publicity
Chairman is Ralph Seitle, Philco Western De-
velopment Laboratory, Palo Alto, who may be
contacted at 35 Skywood Way, Woodside, Cali-
fornia, or telephone (415) DAvenport 6-4350.
Exhibits Chairman is W. D. Fuller, Lockheed
Missiles and Space Co., Sunnyvale, California,
telephone (408) 742-0962,

Additional details will be published immediate-
ly, as they are made available to the editors, so
that members may plan accordingly.

SAN DIEGO ID SEMINAR

A full day technical seminar, to be held on March 14,
is being planned by SID’s San Diego Chapter. Similar to
the LA, Chapter-sponsored meeting in March of this year,
the seminar will consist of selected technical papers on
new concepls in display technology. The Society’s annual
business meeting will be held concurrently. More detailed
announcements are forthcoming. Meanwhile, authors and
other interested parties are invited to contact Robert Peter-
son, Stromberg-Carlson Corp., Data Products Div., P.O. Box
2449, San Diego, Calif. 92112.

CHAPTER NEWS

The Los Angeles Chapter recently completed its annual
election of officers for the 1966-1967 activity year. During
the chapter meeting to be held on Oct. 27, 1966, out-
going Chairman Dr. Ray Bernberg was to welcome the new
cadre as follows: Chairman, Erwin A. Ulbrich, Genisco;
Chairman-elect, Fred E. Smith, Litton Data Systems; Secre-
tary-Treasurer, Richard Winner, Hughes Aircraft; Secretary-
Treasurer-elect, Lester E. Haining, Hughes Aircraft; Execu-
tive Board — (a) Raymond E. Bernberg, Litton Guidance and
Controls; (b) George H. Turner Jr., RCA West Coast; and
(c) Walter E. Deutsch, Hughes Aircraft. The October meet-
ing at the Engineer’s Club in downtown Los Angeles will
feature a discussion on “External Visual Displays Used For
Flight Simulation”, by Kenneth Dyda, Flight Simulation
Supervisor, Flight Simulation Laboratory, NAA, Los Angeles
Division. Mr. Dyda will show movies and slides of the dis-
plays used by NAA in their Flight Simulation Laboratory
and will discuss concepts that have been used or are being
developed for external visual simulation., — L. M. SEE-
BERGER, Publicity, Los Angeles Chapter,

GALLS FOR PAPERS

NAECON ’67: The Nineteenth Annual National Aerospace
Electronics Conference will convene in Dayton, O. May 15,
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16 and 17, 1967, under sponsorship of the |EEE, ION, and
AlAA, Following the theme “1967 NAECON Spotlights the
Future”, the program will highlight four general areas:
Aerospace Sensors and Components, Man-Machine Sym-
biosis, Aerospace Information Processing, and Systems As-
pects of the Aerospace Mission. Deadlines for prospective
authors include Nov. 15, 1966 for a 300-word abstract and
biographical sketch of the author, all in triplicate; Jan. 1,
1967, notification of acceptance or rejection, March 1, 1967,
Complete paper, five copies, typed, double-spaced, com-
plete with illustrations. Address all material to Dr. Charles
C. Goldman, Chairman, Technical Program, 1967 NAECON,
2505 England Avenue, Dayton, O., 45406.

8TH ANNUAL IEEE SYMPOSIUM: A call for papers has been
issued for the 8th Annual IEEE Symposium on Human Fac-
tors in Electronics, which convenes May 3, 4 and 5, 1967,
in the Cabana Motor Hotel, Palo Alto, Calif. Conference
theme is Automation-Performance-Acceptance Compro-
mises in System Design. Categories include Education and
Training, Safety, Information Processing, Command/Control
Systems, Man-Machine Interface, Vehicle Control, and
Transportation. Deadline is Dec. 15 for a 100-word pro-
gram abstract AND a 500-word selection abstract, which
should be mailed to Dr. James C. Bliss, Electrical Engineer-
ing Department, Stanford University, Stanford, California
94305. Acceptance notice is planned by February 1.

BUSINESS NEWS

The NAVAL RESEARCH LABORATORY has purchased an
Advance Series 6050 Computer System for acquisition and
processing of data; it will be supplied by the ELECTRO-
MECHANICAL RESEARCH INC. ASI Computer Div., Minne-
apolis. Used on-line during progress of low-energy nuclear
physics experiments, data will be stored on mag tape and
results will be displayed on a CRT . . . A sharp increase
has been noted during the past year in the demand for
precision deflection yokes, with a significant portion of
demand in the display field . . . NASA has awarded two
contracts totaling $193,000 to B-R DATA SYSTEMS INC.,
a subsidiary of THE BUNKER-RAMO CORP. one is for in-
stallation and operation of an automated program and
management system for OART, and the other for ADP pro-
gramming services at NASA headquarters . . . SANDERS

ASSOCIATES INC. will construct a two-story, 32,000 sq. ft.
addition to its Geospace Electronics Div. plant in Plainview,
L.1., N.Y. ... BUSINESS COMPUTER SERVICES INC., Boston,
has ordered a DATA PRODUCTS CORP. L/PM-1000 off-
line print station for production of upper and lower case
text and conventional upper case output at speeds up to
1200 lines/min. . . . CALMA CO., Santa Clara, Calif., has
received a $64,321 contract from Eglin AFB for procurement
of a Model 302/G digitizing system ... Telemetrics Div. of
TECHNICAL MEASUREMENT CORP., Santa Ana, Calif., has
announced a new unit which simultaneously displays chang-
ing information from up to 128 data channels in bar-graph
form on a compact, 17-in. CRT . . . ARGUS INC. has re-
ceived $1.7 million in military contracts from the Army’s
Frankford Arsenal, Philadelphia, to manufacture M-19 peri-
scopes and M-117 panoramic periscopes . . . INTERNA-
TIONAL BUSINESS MACHINES CORP. has developed a laser
beam deflection system which utilizes a specially-designed
CRT as one of the mirrors . . . CALIFORNIA COMPUTER
PRODUCTS INC. is installing a digital plotting system for
use at the Air Force Military Personnel Center, Randolph
AFB, Tex.; the firm has also received two NASA contracts
totaling over $390,000.

GENERAL PRECISION’s Link Group, Binghamton, N.Y., is
INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

at 500 watts
or 30 KW...

PEK

means reliability
in high pressure
Xenon Arc Lamps

PEK high wattage xenon arc
lamps are manufactured
with just one criterion in
mind—reliable perform-
ance. And, when we say per-
formance we mean such
features as long life...constant-level
luminous output . . . maximum arc sta-
bility . . . dependable glass-to-metal
seals. 1 In short, PEK lamps are built to
do their jobs—engineered to perform up
to and beyond today’s exacting require-
ments in solar simulation, color projec-
tion, instrumentation, searchlight and
beacon design, or wherever high order
radiant energy sources are employed. [J
Whether your need is 500 watts or as
high as 30 KW, you can count on reliable
xenon arc lamp performance when you
specify PEK. [J Send for our new Prod-
uct Reference Guide, or tell us what your
special interest is. There's a PEK lamp
to fit your application.

PEK

PEK/ 825 E. Evelyn Avenue, Sunnyvale, California
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Video Color Corporation
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TECHNICAL ABILITY
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(Less than .0005" spot size)
FIBER OPTIC FACES
HIGH CONTRAST
Special Ultrathin glass substrates to eliminate
halation
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Low Screen Noise
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SPECIAL ELECTRON OPTICS
High Deflection Sensitivity
High Beam Currents
Multiguns
High Voltage
SPECIAL GEOMETRIES
Back Ported Tubes
Special Deflection Angles
SPECIAL GLASS STRUCTURES
Internal Targets
FULL LINE OF STANDARD TYPES
CRT's FOR —
Character Generators (Monoscopes, etc.), Read-
outs, Printers, Oscilloscopes, Radar, Monitors,
Video Recorders, View Finders, Flying Spot Scan-
ners, Back Ported Devices, etc.

Video Color Corporation
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LIGHT MEASUREMENT PROBLEMS?

WY CHECK GAMMA SCIENTIFIC
®

Specializing in instruments and systems for light
measurement, Gamma Scientific combines
experience, innovation and craftsmanship in its
broad line of products, including:
Photomultiplier Photometers e Calibrated Light
Sources « Telephotometers « Photometric
Microscopes « Complete Accessories.

For the latest catalog
contact: Sales
Manager, Dept. 305,
Gamma Scientific, Inc.,
5841 Mission Gorge
Road, San Diego, Calif.
92120. Specific
problems? Call collect
714-282-2178.
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manufacturing an Automated Microfilm Aperture Card Up-
dating System (AMACUS) for the ARMY WEAPONS COM-
MAND, Rock Island, 1ll., under a $500,000 contract . . .
RAYTHEON production has passed the 100 millionth mark
in cold cathode tubes at its Components Div. plant, Quincy,

Mass. . . . DOUGLAS AIRCRAFT CO. has established a new
Information Systems Subdivision within its Missile and
Space Systems Div., Huntington Beach, Calif. . . . CORN-

ING GLASS WORKS OF CANADA, LTD., is constructing a
new plant at Bracebridge, Ont., which will manufacture
glass for TV tubes for the Canadian market . . . A display
console combining electronically generated symbols and
slide-projected images has been announced by ITT FEDER-
AL LABORATORIES, Ft. Wayne, Ind.; the console, called
MACC (Modular Alter & Compose Console) is said to be
easily interfaced with high-speed computers . . . A com-
puter-plotter system that compensates for distortion in
aerial photographs for use in map revision has been de-
livered to the U.S. ARMY ENGINEERS GEODESY INTELLI-
GENCE MAPPING RESEARCH AND DEVELOPMENT AGEN-
CY according to ELECTRONIC ASSOCIATES INC., West
Long Branch, N.J. . . . ITEK CORP., Lexington, Mass., is
expanding its Business Products Div., Rochester, N.Y., to
add nearly 58,000 feet of floor space at a cost of $1.2
million . . . GENERAL ELECTRIC CO. has established a
new Visual Communications Products Department within
its Consumer Electronics Div.; James M. McDonald has
been named to head the department, reporting to Robert
C. Wilson, VP/gen. mgr. of the division . THOMAS
ELECTRONICS INC. has moved its operations to a 59,000
sg. ft. plant in Wayne, N.J.; the firm was formerly located
at Passaic. New telephone is (201) 696-5200, and TWX (510)
234-5836 . . . ULTRONIC SYSTEMS CORP. has signed a
major contract with American Totalisator Div. of UNI-
VERSAL CONTROLS INC. for an integrated uni-tote/vali-
dator system to be installed in the 28 stores of the Joseph
Magnin Co. of California . COHERENT RADIATION
LABORATORIES, a recently formed Palo Alto, Calif., laser
manufacturing firm, has been awarded a research contract
by E. I. DU PONT DE NEMOURS & CO., for investigation
of applications of various types of existing laser devices
to holography . . . BURROUGHS CORP. Electronic Com-
ponents Div., Plainfield, N.J. has introduced five new BCD-
decoder/driver modules to its standard line.

ABSOLUTE ENERGCY MEASUREMENTS

A new comprehensive system for standardizing absolute
energy measurement in the visible spectrum has been an-
nounced by Gamma Scientific Inc., San Diegec, Calif. The
new Model 220 Calibrated Optical Source System can be
used as a standard of radiance and irradiance, or luminance
and illuminance through the use of a number of different
types of heads. Different color temperatures, spectral out-
puts and levels can also be produced through the use of
special filters and attenuators. Because the system,is sup-
plied ready to operate, the user saves set-up time, trouble
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and expense; output can be standardized traceable to NBS
in less than 30 seconds, the firm states. The Model 220
system includes a power unit, consisting of a precisely reg-
ulated dc power supply, a highly stable absolute reference
of dc voltage and an electronic galvanometer, and a series
of standard heads containing special tungsten filament
lamps. It is a completely portable system.

DISPLAY SYSTEM TO SCOTTISH LAB

Computer generated graphic displays, ideally suited for on-
line, computer-aided design systems, can be produced
readily and economically by a new computer controlled
display system recently delivered to Univac for installa-
tion at Glasgow's National Engineering Laboratories. The
unique display system was engineered and produced by
Information Displays Inc.,, Mount Vernon, N.Y. The com-
pletely solid state Type CM 10058 display system features
a fast response, large screen 21-in. CRT, high-speed dot,
vector, and character writing capabilities, and digitally con-
trolled size, intensity and line structures. The system which
has separately packaged display-generator and display con-
sole, includes an interface which permits operation directly
from the Univac 1108, Compatible 1108 channel. Up to
80,000 characters a second can be generated by the CM
10058 which displays points, strung characters in four sizes,
and vectors in four line structures — dot, dot-dash, dash,
and solid.

TRANSLUCENT CERAMIC COATING

A new ceramic material promising excellent thermal pro-
tection for the outer surfaces of aircraft and space vehicles
has been developed by scientists at the Air Force Materials
Laboratory, Wright-Patterson AFB, Ohio. The white translu-
cent material, called “Zircolite”, is described as the best
ceramic of its type ever developed for high-temperature
applications. The polychristalline, refractory zirconium oxide
ceramic withstands 4500°F and has been tested continuous-
ly for 260 hrs. at 4000°F in the lab without measurable
deterioration or atmospheric erosion. It has very high dens-
ity, strength and corrosion resistance characteristics. The
ultra-high purity of the finished material gives it superior
translucent properties. Ground to ¥s in. or less, it is glass-
like and transmits enough light to make legible printed
material placed beneath it. This property gives it a poten-
tial application in high temperature elements for electric
lamps, and for ir and other em radiation windows.

NEW INFRARED GLASS

A new glass composition with extended infrared transmis-
sion serves as part of the “eye” of Redeye — the shoulder-
fired surface-to-air missile. The new material, trademarked
Cortran, is used in the 2%z-inch-diameter nose dome on
the heat-seeking Redeye. The glass, Corning Code 9753,
transmits 82 per cent of infrared energy at 4 microns (40,000
Angstroms). Transmittance at shorter wavelengths is es-
sentially the same down to about 400 millimicrons (4,000
Angstroms). Sharp cutoffs occur at each end of the trans-
mission band. Code 9753 glass is a calcium aluminosili-
cate composition developed by Corning Glass Works, Corn-
ing, N.Y. The glass has excellent resistance to corrosion and
rain erosion, and also has high mechanical strength, Corn-
ing states. Most glasses transmit infrared, but generally only
to a wavelength of about 2.7 microns. Corning Code 7905,
a 96% silica composition that has been used for numerous
infrared transmitting applications, has a transmittance curve
similar to that of Code 9753, but cutoff occurs at about
3.3 microns. Extending the range to 4 microns is equiva-
lent to extending sensing ability from 1200°F to 800°F —
thus allowing greater sensitivity to heat sources.
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We can solve your

MAGNETIC SHIELDING

PROBLEMS

with

“MAGNALOY

a mu-metal material

*MAGNALOQY ... a Nickel-Iron alloy
of extra-high permeability, designed to give the ultimate
in shielding attenuation—Hydrogen annealed for maxi-
mum permeability—guaranteed by our Seal of Certi-
fication.

ALSO AVAILABLE. .. our “MAGNALOY"”’ Foil
. . an .004 light gauge mu-metal material for special
shielding applications.

AS SPECIALISTS IN THE FIELD

of Magnetic Shielding Components . . .

We are qualified—technically and thru extensive
experience—to serve you from an engineering and
consultive basis, and to assist you in the design of
components to meet your specific Magnetic Shielding
requirements at highly competitive prices.

ON YOUR STAFF BUT NOT ON YOUR PAYROLL

e Quotations submitted on request, per your Blue Print, for
Engineering Samples—Prototypes—Production Runs

¢ Engineering design assistance and consultation

e Precision fabrication to your exact engineering speci-
fications

o Hydrogen annealing with ‘‘Certification’’ on all fabri-
cation

e Production delivery geared to your scheduled require-
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Laboratories, Inc.

Radiation

A 7325 West North Avenue e River Forest, lIl.
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Binary to decimal decoding system using
neon lamps and a photoconductor matrix

[This is the first article to be published in a new feature series utiliz-
ing specially-prepared product-oriented technical articles. Such articles
will be published as made available, aiter the Publications Chairman
and Editorial Advisory Board have assessed the material and found it
to have sufficient technical merit for presentation to Information
Display readers.]

Electronic counters are extensively used today to make ac-
curate frequency, period, time interval and ratio measure-
ments. These measurements are made by counting the num-
ber of electrical impulses of input signals at rates greater
than 700 million per second in some of the more sophis-
ticated counters.

Hewlett-Packard has been designing and manufacturing
electronic counters for more than 15 years. The earlier tube
models were the forerunners of today’s solid state counters,
which provide greater measurement capabilily in smaller,
more portable cases.

Inside the box, counting is accomplished by using a
modified binary number system. It is binary in that each
counting stage is a binary with four of these binaries in-
terconnected in such a way that the circuit will cycle in
10 counts instead of the 16 counts required by a straight
binary system.

Once the counter has accumulated the desired informa-
tion it must be put in a format acceptable to people; i.e.,
the binary coded decimal information in which the counter
had been operating must be converted to decimal informa-
tion which will operate a visual display. This is where the
neon lamps come into the picture.

A counting decade consists of four binary circuits of the
kind shown in Figure 1 together with appropriate inter-
connections. Each binary has two neon lamps, DS1 and
DS2, associated with it. The lamps are Type AO16 manu-
factured by Signalite Inc., Neptune, N.J. with the following
characteristics: Breakdown voltage is selected to within %1
volt between 64 and 80 volts. Maintaining voltage is held
to within *% volt for a value selected between 52 and
60 volts. If diodes CRT and CR2 were not in the circuit,
DS1 would light when Q1 conducts, and DS2 would light
when Q2 conducts. Since a common load resistor R6 is
used, both neons will not light at the same time.

Neon lamps are also connected to the other three binar-
ies of the decade so that four, and only four, of the eight
lamps will be on at any one time. These are the input lamps
shown at the bottom of Figure 2. Light from each of these
lamps, when lit can fall on two, or in some cases, three
photoconductor elements on the photo cell plate, which
is shown both pictorially and schematically on Figure 2.
Since this whole assembly is in a light-tight plastic mount-
ing, photoconductor elements are illuminated only when
the associated neon lamp is turned on. These photocon-
ductive elements behave electrically as resistors which have

by MARVIN WILLRODT
Applications Engineer
Hewlett-Packard Co.
Palo Alto, California
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FIGURE 1: Single binary counter circuit with associated Signalite
AO16 neon lamps.
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a resistance of under 10K when illuminated and above 10
megohms when in the dark. In short, they behave as if
they were light activated switches which turn on when il-
luminated, and are off when dark.
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By interconnecting 18 of these photoconductive elements
as in Figure 2B (physical arrangement shown in Figure 2A)
a circuit is produced which always has three photoconduc-
tive cells in series. Of the sixteen combinations of four
lamps on and four lamps off, the ten that are used permit
only one path at a time in order to have each of the
three photoconductor elements illuminated. All other paths
have at least one element that is not illuminated. The il-
luminated path having low resistance all the way from the
common —150 volts can carry current to deflect a meter,
light a gas display tube, light another neon lamp or oper-
ate some other readout system. In Figure 2 the path to the
“6" is the one which is complete.

For this decoding function the neon lamps must fire re-
liably in total darkness at voltages available from the trans-
istor binary. This is only part of the story, however. By
using neon lamps which have stable, carefully controlled
firing and maintaining voltages, they can also be used as
circuit elements to give the counter a display storage capa-
bility. That is, a previous reading can be retained as long
as desired, even though the transistor binary might be
switching back and forth to accumulate a new count.

Storage is achieved by adding diodes CR1 and CR2 to
the basic binary. To enter new information into storage,
these diodes are back biased by a transfer pulse from the
logic section of the counter. When back biased, the diodes
look like open circuits; therefore, neon lamp DS1 will
light when transistor Q1 conducts, and vice versa as men-
tioned earlier. To achieve a maximum number of samples
in a given time, this transfer pulse should be kept as nar-
row as possible. Storage is achieved by keeping these diodes
in a conducting state. When conducting, these diodes tie
one end of D51 and one end of DS2 effectively to ground.
INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

Thus, the switching of the transistors will not cause the neon
lamps to change state. Figure 3 indicates the voltage during
the “transfer” and “store” cycle. Requirements which the
neon lamps must meet to make this feature reliable are:
1. Rapid firing in complete darkness with a narrow pulse;
and
2. Carefully controlled firing and maintaining voltages,
not only initially but throughout the life of the lamp.
Signalite AO16 lamps meet this requirement. The result-
ant decoding and storage system uses many less compo-
nents than systems using diode or resistive decoders driv-
ing transistorized readout amplifier and storage systems.
B.WITH STORAGE
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FIGURE 3: Lamp control in storage mode.

VISUAL PHOTOCONDUCTOR PLATE

FIGURE 4: Decimal counting assembly photograph showing compo-
nent location.

FIGURE 5: Hewlett-Packard Co. binary to decimal decoding system
uses printed circuil-plug-in modules driving a Nixie®
readout.
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LAMP HOUSINGS. New forced-air cooled

lamp housings designed to
meet mounting and cooling requirements of
the PEK 500-2 500-w mercury short-arc lamp

s

have been introduced by PEK Labs Inc., Sun-
nyvale, Calif. The new lamp housings are
available in three models — M914, M915 and
MI16. All three models include a cooling fan
assembly and a variable-focus lens system. Op-
tical equipment allows operation as an image
projector or collimating system. Models M915
and M916 also include a front-surface depos-
ited-aluminum mirror, adjustable for focus
and position. This option equips the unit to
collect twice the normal solid angle and trans-
mit 65% more light, the manufacturer claims.
In addition to the reflector assembly, Model
M916 also includes an ultra-violet filter and

an air-operated solenoid which removes it
from the optical path. All three models oper-
ate on 115 v ac, 60 cps power.

Circle Reader Service Card No. 58

MINIVIDICON TV CAMERA. Canoga Electron-
ics, Corp., Tor-
rance, Calif., has announced a Model CH-
1070-T all solid-state miniature vidicon TV
camera of plug-in modular construction in-
corporating a vidicon protection circuit and
offering 750-line resolution. Operable with
2000 ft. of cable, the camera head is 4 in.
diam. by 9 in. long and weighs 4 Ibs. The
camera control is 3% in. high by 19 in. wide
by 14Y2 in. deep, weighing 10 Ibs. Available
accessories include high radiation nuvistor
head, binary sync generator, 729 line scan
rate, optics cover, remote optical focus, re-
mote 4-lens turret, stainless steel case, and
dual camera control unit.
Circle Reader Service Card No. 59
LASER FOCUS-VIEWER. Korad Corp., Santa
Monica, Calif., has de-
veloped a laser focus-viewer designed to facil-
itate optical aiming of a laser beam. It can
locate precisely the exact area of the focused
energy, and can maintain the desired spacing
from shot to shot — assuring a contiguous
chain of laser radiated spots, the company
states. The focus-viewer is especially suited
for medical research on tissue destruction, de-
termination of laser radiation efefcts on mater-
ials and the location of focused energy in
hole-drilling applications. The new device —
designated the K-FV — consists of a micro-
scopic eye piece and an objective lens mount,
capable of accepting one inch diameter lenses,
with focal lengths from 5 cm to 100 cm.
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CRT DISPLAY CONVERTER. Pacific Measure-
ment Inc., Palo

Alto, Calif., has announced a new CRT Dis-

play Converter which the firm says provides
the convenience and legibility of X-Y and
strip-chart recordings for high-speed wave-
form measurements. The converter enables a
recorder to provide a large, precisely scaled
plot of a CRT display for the cost of a sheet
of graph paper. The converter, with a price
small compared to the cost of oscilloscopes
and recorders already available in most labs,
provides the long-sought interface that per-
mits those devices to work together for re-
cording repetitive CRT displays up to 50 MHz.
The all solid state converter is designed to
replace the more costly, less convenient pho-
tographic mathod of recording CRT displays.
It does not degrade the oscilloscope perform-
ance or interfere with visual observation of
the display while a record is being made.
The full-page, thin-line pen plot obtained
from the recorder has better accuracy and
resolution than the display itself, PMI states.
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NEW DRY COPIER. A new electrostatic dry
copier about the size and
cost of an electric typewriter according to
the manufacturer, has been developed by A.
B. Dick Co. Termed the Model 610 Copier,
it is reportedly compact, speedy, and eco-
nomical, making it useful for business and
professional offices. No warmup is required.
The machine copies writing, printing, draw-
ing, and a wide range of colors. It accepts
flexible originals of paper stock to 36 Ib., in
sheets to 8'%2 by 14 in, It holds up to 100
sheets of copying paper in any of the follow-
ing dimensions: 8% x 11, 8% by 14, 5
by 8%, 8 by 10%, or 8 by 13 in.
Circle Reader Service Card No. 62

MAGNETIC BEAM CENTERING. A new Type

C428 perma-
nent magnet beam centering unit offered by
Syntronic Instruments Inc.,, Addison, lll., pro-

AN IMPORTANT ANNOUNCEMENT ABOUT DISPLAYS . . . A REPRISE

If you saw our advertisement in past issues, you may recall that we have described CRT
displays for specific computers. IDI has probably sold displays for more different

computers than any other manufacturer . . .

including displays for the 160A, 250, 360,

425, 440, 490, 520, 1107, 1108, 7094, DDP 24, DDP 116, DDP 224, PDP S5,
PDP 8, and Spectra 70.

And we take interface responsibility.

These are “building-block” systems. Various CRT packages, function generators, and
input devices can be economically combined to meet your exact requirements.

If you are concerned with computer-aided design, management information, simulation
—'in short, with information displays — write for data sheet 127-666. (We will send

a few others also).

At the Fall Joint Computer Conference be sure to see our Computer Control Display operating

in Booths 1001-1003.

1D}
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vides a simple and economical method of
centering displays or accurately aligning elec-
tron beams for proper focus and deflection;
permanent magnet rings are easily adjusted
with convenient tabs. After correct centering
or alignment is obtained, the magnet rings
are held immovably in place by a simple
locking device. No auxiliary power supply or
complicated spot centering circuits are re-
quired. The unit mounts easily on the rear
of Syntronic’s standard 1'2 in. neck diameter
stator type deflection yokes, adding only 21/32
in. to overall yoke length. Materials and fin-
ishes meet MIL-E-5400. The unit improves
electron optics by properly aligning the elec-
tron beam to the focus coil and deflection
voke. In addition, electron gun misalignment
and poor aperture flooding can be corrected
to obtain better shaped and brighter spots.
Applications include radar displays, high reso-
lution displays, data displays, precision closed
circuit TV monitors, scan converters, flying
spot scanners, film scanning systems, etc.
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VISUAL CONTROL BOARD. The Wm. A. Stew-
art Co., Somersel,
Calif., has announced a new visual control
hoard especially suited to the long-range
scheduling of projects, production, orders,
maintenance, as well as R&D and sales and
advertising campaigns. Termed the Rol-a-chart
5200 Magnetic, it schedules 100 items for 52
weeks in advance, and requires wall space of
only 29 in. high by 49 in. wide. It utilizes the
firm's patented rotating sleeve but achieves
full-year capactiy through an arrangement of
four interior rollers and a Mylar sleeve that
is 15 ft. long. Schedules are posted with
simple written entries, or with magnets. As
the sleeve is turned ahead each day, all sched-
ules move up, so that no deadlines can be
overlooked. It is available with motor drive.
The entire sleeve can be scanned in seconds,
or moved forward, or backward, a space at
a time.
Circle Reader Service Card No. 64

PROJECTION ACCESSORY. A new film pro-
jection system by
CALMA Co., Santa lara, Calif., is a modular
accessory to the firm's Model 302 digitizer.
Termed the Model M Film Projection System,
it enables any CALMA digitizing system to
reduce data from 35 and 70 mm film, in ad-
dition to the wide variety of paper records
(sheets, photos, rolls and fanfold paper) nor-
mally digitized on this equipment. The film
drive mechanism transports 35 and 70 mm
film safely and smoothly, the firm states.
Servo-controlled reel drive motors provide a
constant, controlled tension throughout the
film path. The section of the film being pro-
jected is kept flat by a solenoid actuated glass
pressure plate which is automatically raised
before the film is driven in either direction.
This drive system will transport film from
reels carrying up to 1000 feet.
Circle Reader Service Card No. 65

4-COLOR CONTOUR PLOTTER. A new in-

strument that
quickly and automatically converts information
on photographic films to a four-color map of
equal density contours has been introduced
by Technical Operations Inc., Burlington, Mass.
Called the Four-Color Isodensitracer, the new
instrument scans all points on a photograph
or radiograph and then plots the measured
data as a quantitative, sequentially colored
contour map. The color IDT is designed to
incorporate the Joyce-Loebl microdensitomet-
er. Contours of equal density, object bright-
ness, or other functions are generated as the
microdensitometer automatically makes a ser-
ies of successive parallel scans covering the
image. The instrument will detect points as
small as one micron and provide printout
magnification of up to 2000 times the scanned
image. The color IDT can also operate with
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input signals from other sensors and trans-
ducers that read two-dimensional information
such as radar systems, depth sounders, and
magnetometers.
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BEAM CENTERING COILS. CELCO, Mahwah,
N.J., has announced
the availability of new electron beam center-
ing coils, Used to position the undeflected
beam in the center of a CRT face, the new
coil eliminates the use of permanent magnets
and reduces fringing fields in high resolution
systems. Controls for spot and beam centering
may be placed in any convenient location.
In addition, a combination of coils will cor-
rect CRT gun angle errars. Special deflection
systems are available which combine the new
centering coil with focus and deflection com-
ponents in a single housing.
Circle Reader Service Card No. 67

DRAFTING POINT. The Boeing Co. Commer-

cial Airplane Div. and Koh-
I-Noor Inc. have released information on a
jointly-developed drafting point for use in
programmed automated drafting machines.
The point fits individual and multiple turret
heads of computerized automated drafting
machines. Its dimensions are held to 0.0005
in. of concentricity within holder and within
the replacement nib of the body of the pen.
The pen body is made of hard rubber, per-
mitting use of drawing or acetate inks. The
metal tube is of special tungsten carbide con-
struction to assure high speed drafting and
extreme durability. Full range of point widths
are available from No. 000 to No. 4. Both
companies have agreed in the public inter-
est to make the results of this joint develop-
ment available to all qualified industrial users.
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Ys-IN. CUBE ALPHABET. Pinlites Inc., Fairfield,

N.J., has announced
a new “Alpha-Lite” for visual alphanumeric
microminiature readout displays. The Alpha-
Lite is a 16 segment incandescent light bar
arrangement which can make numbers, letters,
and symbols. Total size of the lights is ¥ in.
cube. All light bars are on the same plane.
Shock and vibration characteristics are ex-
cellent for aerospace applications. Because
segments are actually tungsten incandescent
light sources, brightness can be controlled
for various ambient light conditions by adjust-
ing input voltage to the unit. Uniformity of
illumination of each segment, and of speed
of response, are inherent, the manufacturer
states. The Alpha-Lite is a modular unit, and
encoders for all types of logic input will be
offered to mate with them, according to Pin-
lites.
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COMPUTER INPUT. IBM’s Data Processing

Div., White Plains, N.Y.,
has introduced a new system which allows up
to 80 customers at different locations to use
a single computer to type, edit, and update
text material. The system, called Datatext,
was recently introduced in the San Francisco
Bay area; during 1967, it is to be made avail-
able in Chicago, Cleveland, Los Angeles, New
York, and Philadelphia. With Datatext, a cus-
tomer need only type any document once
for computer input. The computer then ac-
cepts revisions to any part of the material at
any time, and holds the latest version avail-
able for immediate printout at the customer’s
typewriter-like terminal. Each customer using
the system will have a terminal at his loca-
tion linked by telephone line to a computer
at an IBM Datatext Center.
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LASER

Research Kit

This unique kit, devised to intro-
duce you to the fascinating world of
flexible optics, is designed to help you
understand some of the many appli-
cations of these wondrous fibers to
the complex world in which we live.

Working on the principle of total
internal reflection, these conductors
of light energy are individually able
to transmit enough energy to illumi-
nate a 2 square inch area of news-
print,

The fibers are presented in a variety
of configurations to enable you to
experiment and create new ideas ap-
plicable to your particular needs.

COMPONENTS:

Included in your kit are:

1. Coherent and Incoherent Rods and
Bundles—enabling you to transmit both
intelligible and scrambled messages in any
desired form. Useful in cryptography, coding
film, etc. a semi-scrambled block form is
also included for a variety of uses.

2. Tapered Point Source—which is ap-
plicable to laser beam welding, microsurgery,
cryogenics, and other technigues, where a
light gatherer is needed to funnel light
into a high intensity point.

3. Bundles of Loose Fibers—helpful in
assembling special shaped units for dis-
plays, slits or symbol arrays. Allowing in-
dividual fiber experimentation in Infra Red
or visible spectrum areas.

4. A Light Source Battery Powered—with
detailed instruction booklet, with applica-
tions, and a list of Flexi-Optics Products.

This kit is priced at $99.95 with ship-
ment prepaid in the U.S.A.

Plexvi-Optics

Laboratories
117 Dover St., Somerville, Mass.
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FAN-BLOWER. Rotron Mfg. Co. Inc., Wood-

stock, N.Y,, has introduced the
“Tarzan” fan, a compact air moving device
measuring less than 7 in. square, capable of
delivering performance of much larger and

more costly squirrel-cage blowers. The new
fan, which is the subject of several aerody-
namic patents, now pending, is designed for
cooling micro-electronic modules, compact
air-to-liquid heat exchangers, printed circuit
card chassis for discrete components, com-
puters and communications transmitters. With
its new aerodynamic design, the Tarzan fan
develops more than twice the pressure of
comparably-sized axial flow fans, according
to the manufacturer., Its shallow axial depth
of 4-11/32 in. provides large reductions in the
amount of package volume which must be
devoted to the air moving device.
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TV SWITCHING SYSTEM. Dynair Electronics

Inc., San Diego,
Calif., is producing a solid-state modular
switching system designed to meet the need
for a high-performance remote-controlled
switcher readily adaptable to installations of
any size. The basic Series 5100 switching sys-
tem consists of twenty SW-5100A switching
modules and five DA-5150B video output
modules in a single mounting frame. Each
switch module has five switch junctions, pro-
viding a 20-input, 5-output basic building
block when a frame is completely filled. Any
number of these frames may be combined to
provide a system of virtually any desired size.
Series 5100 is available with a wide variety
of local and remote control panels combin-
ing amplifiers and sync-adding output ampli-
fiers, simplifying the build-up of systems of
any size. Control panels may be of the stand-
ard lighted or unlightend push-button variety.
A dial control is also available for selection of
signals. The dial control uses a standard tele-
phone dial which requires only a 2-wire cable
between the dial control unit and the switch-
er. A slightly different version, Series 5110,
may be utilized in smaller systems.
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“TAPE LIFT” DRAFTING AIDS. The By-Buk Co.,

Los Angeles, of-
fers its line of “Tape Lift’ printed circuit
drafting aids, which feature press-and-peel ap-
plication for quick, easy and accurate printed
circuit drawing. The firm also manufactures
transparent red and blue tapes for two-color
photographically-filterable layout systems;
quick-adjustable Universal Component Leads
Bending Blocks; and a complete line of high-
heat resistant crepe, mylar and electroplater’s
masking tapes.
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A NEW STABLE SOURCE OF
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10-30 KV, 500 pA
0.01% TOTAL REGULATION
0.01% DRIFT IN 8 HOURS |
ALL SOLID STATE :
FLASHOVER PROOF
ONLY 5 1/4" HIGH

OUTPUT CURRENT LIMITER
OVERVOLTAGE PROTECTION
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PROVEN, DEPENDABLE DESIGN
SOLID INSULATION FOR RELIABILITY
NOW IN USE IN DISPLAYS ACROSS THE NATION

Model 545A

The Walden Model 545A, one of a family of solid state high voltage supplies for display
applications, utilizes a unique SCR-power transistor regulator with a dc-dc low-to-high volt-
age converter to deliver stable, dependable acceleration voltage for CRT displays. All
temperature-sensitive components are oven stabilized for excellent stability.

Walden has created other high voltage systems to customer specification. Send your

requirements for a prompt quotation to:

WALDEN ELECTRONICS CORP.

WE

223 CRESCENT STREET

WALTHAM, MASS. / 899-0510
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14-CONTACT SOCKET. A 14-contact dual in-
line socket for testing
and packaging plug-in integrated circuits is
available from Augat Inc., Attleboro, Mass.
Comprised of a molded diallyl phthalate body
with gold-plated beryllium copper contacts,
the socket will accept packages with flat or
round leads of 100 mil spacing between leads
and 300 mil spacing between rows. Contoured
entry holes guide the IC leads into the sockets
with gentle wiping leaf contacts provided for
high reliability. The sockets are available with
a stainless steel saddle for panel mounting or
without saddle for printed circuit applications.
Contect terminal is dual purpose — printed
circuit, dip solder or wire hookup. Wire-wrap
terminations are also available. Optional ac-
cessories include a simple extractor tool and
an ejectro key which becomes an integral
part of the socket. Overall maximum dimen-
sions of the socket are 0.5 length by 0.5 width
by 0.37 height (without mounting saddle).
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VIDEO PLOTTER. Colorado Video Inc., Boul-

der, Colo., has introduced
a CVI Model 401 video plotter which utilizes
a magnetic disc video ““memory” to scan
convert a wide variety of input data to stand-
ard TV format. The unit may be used as an
X-Y-Z plotter, storage oscilloscope, slow-scan
TV to reali-time converter, and in many other
applications. Data may be displayed indefinite-
ly on standard TV monitors, or erased in 1/30
of a second. Both selective erasure/data inser-
tion and multi-color displays are practical.
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VIDEO AMPLIFIER. Beta Instrument Corp.,

Newton Upper Falls, Mass.,
has announced the availability of a new Model
VA 548 video amplifiecr, a dc-coupled, 10
MHz, all-silicon solid-state amplifier featuring
plug-in convenience and economy. The ampli-
fier is designed for application in any CRT
or storage tube display system where up to
40 v grid drive is required. The Model VA548
is a feedback amplifier to provide optimum
linearity and gain stability, and may be di-
rectly coupled to the CRT grid or ac-coupled
to a dc restoring level. The amplifier is fully
compatible with all other modular Beta dis-
play system components.
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THUMBWHEEL SWITCH. The Digitran Co.,

Pasadena, Calif., is
now delivering the new Series 8000 Miniswitch
— the smallest thumbwheel switch commer-
cially available — for use on instrument panels
where space presents a problem. Each switch

module requires a panel cutout only 0.96 in.
high by 0.5 in. wide. Modular construction
permits the ganging of any combination of
switch modules into a single, unitized as-
sembly. Series 8000 Miniswitches are available
in two, eight, or ten position, for decimal or
coded electrical output. Dial stops and in-
ternal lighting are optional. Some models
have provisions for mounting components
directly onto the printed circuit board.
Circle Reader Service Card No. 93
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GP DIGITAL COMPUTER. A new general-pur-

pose digital com-
puter utilizing all integrated circuits has been
announced by Interstate Electronics Corp.,
Anaheim, Calif, a wholly-owned subsidiary
of Interstate Engineering Corp. Designated the
IEC 1010, it offers a 16-bit word length (plus
parity and protect bits) which facilitates an
8-bit-byte (ASCII) -manipulation. It is a single-
address machine which operates in 1- or 2-
word format. The memory is expandable from
4K to 65K, in 4K increments, all directly ad-
dressable. Using CTL integrated circuits, pro-
cessing clock time is 150 nanoseconds, add
time is 2 usec, multiply time is 7 usec, and
divide time is 7 usec. The IEC 1010 has more
than 80 instructions, nine registers, up to 28
devices on a standard I/O bus (200KC — 16
bit words plus parity) and four 1/O processors,
each handling up to eight devices; word rate
is 900KC. Software will include FORTRAN 1V,
test and utility programs, symbolic assembler
and math subroutines.
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VERTICAL PRECISION LAYOUT. Visual Inspec-

tion Products,
Lynn, Mass., is delivering its Mark 42 precision
vertical layout machine in increasing num-
bers, including shipments to Europe. The
Mark 42 is typical of the firm’s precision
micro-photo laboratory aids. It incorporates
a 42-in. rotary table graduated in whole or
half degrees calibrated to within 15 secs. of
true location. Angular vernier in 100 or 60
divisions (optional). X and Y scales are grad-
uated in 0.050 increments, each increment
within 0.0002 of true location, and position
and readout capability to plus or minus 0.0001
through non-contact optical 10X readout heads.
Over-all inherent accuracy is plus or minus
0.0005. Adjustment features include horizontal;
variable-speed motorized vertical; adjustable
synchromatic scribe-scope; 90-degree. The ro-
tary table is designed for use of glass, vinyl,
and mylar layout material in sizes to 42 in.
diam. Larger sizes may be used in step pro-
cesses.
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WATERCOOLED ARC LAMP. EG&G Inc. (Edger-

ton, Germeshausen
& Grier), Boston, Mass., is offering a capillary
dc Xenon arc lamp capable of continuous
operation at 2000 w maximum average power
input. Designated the Model FX-99-3, it is a
watercooled tube having an easily-removable
water jacket, and is reported to be capable of
an initial" light output of 70,000 lumens (35
lumens per watt). The tube has an approxi-
mate color temperature of 5000°K. EG&G also
manufactures Lite-Mikes, for use in measuring
continuous and pulsed light signals; radio-
meters; spectrometers; silicon photodiodes;
and a new series of three-pole active elliptic
low pass filters.
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1000 CHARACTER SPOOLER. A 1000-characters-
per-second paper
tape spooler has been recently introduced by
Remex Electronics, Hawthorne, Calif., a divi-
sion of the Ex-Cello Corp. The spooler is a
further extension to the firm’s complete line
of photocell punched tape readers and tape
spoolers. Designated the Model RS-1000, the
unit combines many new features heretofore
unavailable in any tape spooler, Remex says.
These features include: full proportionate
servo operation of the reeling speed; avail-
ability of models with up to 10%-in.-diam.
reels; high-speed bidirectional rewind inde-
pendent of the associate reader; operation on
50- to 400-cycle, 115 volt input; operating
temperature range of 0° to 70°C.

Circle Reader Service Card No. 97
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new light on control panel design

Marco-Oak Presslite® switches give you instant light and
color check of system status. They're the smallest illumi.
nated pushbuttons available with contact ratings of 5 or
15 amps up to 120 vac...maximum bedy width or
diameter is less than 3.” Independent and isolated
lamp circuits to indicate switch mode or remote sys-
tem status mean less panel space, greater design
latitude. Snap-action assures long contact life with a
wide safety margin even beyond rated currents.

s

e gy
L

Presslite switches are available with a variety of op-
tions: SPDT or DPDT, alternate or momentary action,
midget flange base, incandescent or neon lamps (with
ballast resistors built into switch base). Ten basic cap
styles (including Press-in caps in six sizes and shapes) give
you a full color range. Matc%ing indicators and recess panel
mounting adaptors also available. Write today for the new S-66 Presslite catalog.

MARCO-0AK

A division of OAK ELECTRO/NETICS CORP
207 S. Helena St., Anaheim, California 92805
Circle Reader Service Card No. 28 63
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user’s choice..with the BR-90

COMBINED ELECTRONIC AND PHOTOGRAPHIC DIS-
PLAYS...REAR-PORTED CRT...STORED PROGRAM
LOGIC ... These and other exclusive features combine
to make the BR-90 the most versatile and flexible con-
sole available today.

Whether your computer system is used for on-line
man/machine communications, off-line data manipu-
lation, or both—you’'ll find the BR-90 compatible. And
it can be added to your existing system with little or no
change in your input/output programs or equipment.

The BR-90 lets you express your problem in your
language . ..not the computer's. Simple, changeable
keyboard overlays allow you to tailor the BR-90's dis-
play functions to suit your system's requirements,
growth demands, and changes.

You tell us what your reguirements and applications
are...we'll show you how the BR-90 can solve your
problems.

For further information contact the Bunker-Ramo sales
office nearest you NOW.

Circle Reader Service Card No. 39

Offices are located in Waltham, Mass.; Dayton, QOhio.;
Rome, N.Y.; and Washington, D.C. Or write: H. A. Kirsch,
The Bunker-Ramo Corporation, Defense Systems Division,
8433 Fallbrook Ave.,Canoga Park, Calif. 91304. Telephone:
(213) 346-6000.
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on the move

JOHN L. CODDINGTON has been appointed
gen. mgr. of Perfection Mica Co. and its Mag-
netic Shield Div., according to N. ]J. VANCE,
pres.

{ -
ANy
L. 3
-
CODDINGTON HILL

Milgo Electronic Corp. has announced the
appointment of GORDON HILL as central re-
gional sls. mgr., to head the firm’s new sls.
office in Park Ridge, Il

GEORGE KONKOL has bheen named VP/
operations for the Electronic Tube Div. of
Sylvania Electric Products Inc.,, a GT&E sub-
sidiary.

FRANK A. GUERRERA has been appointed
to the new position of Eastern regional mgr.
for Mark Systems Inc., Santa Clara, Calif.; he
will be located in the Boston area.

RICHARD F. MAYHEW has been named as-
sociate mgr. of Computer Sciences Corp.
operations at the Marshall Space Flight Center,
Huntsville, Ala.

The Magnavox Co. has named DAN R.
FISHER VP/gen. mgr. of its Fort Wayne Gov-
ernment Operations.

Sigmatron Inc.,, Santa Barbara, Calif.,, has
named DR. WILLIAM A. SMITH a sr. research
sciantist, and PAUL W. CALLOWAY as an EE
on key programs.

In addition to the election of RICHARD C.
LEMMONS to the post of VP/Washington D.C.
region, Informatics Inc. has announced the
appointment of MINORU TONAI to the post
of Controller, and REID HAYWOQOD has been
appointed mgr. of its Houston Operations.

ALLAN L. RUDELL has been named to the
new position of VP/administration at Honey-
well’s Electronic Data Processing Div.

ERNEST A. LOFGREN has been named gen.
sls, mgr. for Transistor Electronic Corp., of
Minneapolis. The firm also announced promo-
tion of JOHN J. BASTYS as sls. mgr. for Tec-
Lite Indicator Devices, and MRS. WILLIAM
(MARLENE) MORGAN as successor to Bastys
in the post of Tec-Lite mfg. mgr.

Master Specialties Co., Costa Mesa, Calif,,
has named ROBERT K. YOUNG to the new
post of National OEM sls. mgr., and the fol-
lowing regional managers have been named:
THOMAS A. DESTEFANO (Northeast); NOR-
BERT C. CICHON (Midwest); ROBERT J. OWEN
(South & Southwest); and COVA K. KELLY
(West Coast). The firm is establishing new sls
offices in Boston, Cleveland, Houston, and
Seattle, bringing the number to 14.

Adams Associates, Cambridge, Mass., has
announced the addition of three senior sys-
tems analysts to its technical staff: LEONARD
M. HANTMAN, JOSEPH A, O'BRIEN, and AR-
THUR E. LEMAY.

Amperex Electronic Corp. has named JOHN
NIELSEN prod. mgr.,, Communication Tubes,
according to JOHN MESSERSCHMITT, VP.

JULES COHEN has been appointed asst. mgr.
of the Itek Corp. Optics Directorate, Lexing-
ton, Mass.

INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

Improved
capability
from

®
[CC

Analyze
hard copy
In seconds

NEW
CRT RECORDER
SYSTEM
285

introduces a new level of high-fre-
guency pulse data analysis with
permanent record in real-time /
records at spot-image speeds high
as 300,000 ips on 12-inch film or
paper / resolution greater than 800-
line pairs per 10-inch of recording
media / solid state except for CRT
and associated hi-voltage supply /
visual monitoring of tube face / ex-
ceptionally accurate direct read-
out for such typical applications as:

= Signal Analysis

= Telemetry Signal Analysis

= Slow-Scan Television Display

= Coordinated Time-Base Display

= Pulse-Rate/Pulse-Shape Analysis
= High-Frequency Vibration Analysis
= Radar Data Visual Recording

= Facsimile Video Recording

INTERSTATE
ELECTRONICS CORPORATION

Data Products Division
707 East Vermont Avenue, Dept. DG-116

Phone: (714) 772-2222
Anaheim, California 92803

Regional Offices:
Atlanta, Georgia = Washington, D.C.

Subsidiary of
Interstate Engineering Corporation
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DELIVERY

in Production Quantities or Prototypes

Netic & Co-Netic
Magnetic Shields

Fabricated to your exact specifica-
tions in any size or configuration.
Two typical applications shown. 2-3
weeks delivery on special order.

Permanently effective Netic and
Co-Netic are the recognized world
standard for dependable shielding.
About 80% of all magnetic shield
designs in use originated here.
Netic and Co-Netic are insensitive
to ordinary shock, have minimal
retentivity, never require periodic
annealing. Total quality is controlled
during manufacture. Design assist-
ance gladly given.

I

¢

Photomultiplier & CTR Shields

MAGNETIC SHIELD DIVISION

Perfection Mica Company

1322 N. ELSTON AVENUE,

CHICAGO, ILLINOIS 60622

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CONETIC MAG/

Circle Reader Service Card No. 40

LET US SOLVE YOUR FIBER OPTIC OR INTERNAL INSPECTION PROBLEMS.
VIEWING — LIGHTING — RECORDING — LOCATING — POSITIONING

FLEXIBLE BORESCOPES (fiber optic lighted or
miniature lamp lighted) operate on battery pack
or line voltage. All are remotely focusable from
%" to infinity. Instrument diameters range from
18" to 1%4"; view-
ing fiber bundles
from 1% mm to
12 mm diameter
or square cross
sectional area
(lengths from 2 to
12%2’). Complete
details on request.

COMPLETE LINE OF LIGHT PIPES in diameters
ranging from
020" to %"
and larger,

stainless end-

tipped. Lengths
from 6” to over

12, Flexible, wire-

reinforced light

pipes are auto-
claveable for med-
ical applications.

LITE SCOPES — HIGH INTENSITY LIGHT SOURCES

with outputs rang-

A ing from 3,000 to

e 93,900 candle-

power. Single or

double lamps and

battery operated

portable units
available.

66” V

RIGID BORESCOPES AND TELESCOPES (fiber optic
illuminated) for viewing straight ahead,

to side, retrograde and forward.
Borescopes and
b Telescopes from
S 0 %" to ¥2" diam-

! \ eter, and from 6"
to 6'. Longer
lengths also avail-
able. Remote mir-
ror positioning
== and photographic
adaptation pos-

ible.

ircle Reader Service Card No. 31

New Literature

PEANUT-SIZED LAMPS. Hudson Llamp Co.,

Gearney, N.J., offers
a 12-p catalog describing nearly all miniature,
submin, and micromin lamps now available in
the industry. All data presented in the cata-
log (termed Catalog 104) conform to standards
for the industry in effect at the time of pub-
lication.

Circle Reader Service Card No. 51

DEFLECTION YOKES. Two new stator-type de-
flection yokes designed
specificaly for standard 1%z2-in. neck diam.
scan converter storage tubes are described in
Advance Technical Bulletin No. 66-4, offered
by Syntronic Instruments Inc.,, Addison, Il
Included are dimensional drawing, two tables
of typical electrical values, and schematic push-
pull and single ended drawing.
Circle Reader Service Card No. 52

RESOLVER BROCHURES. Reeves Instrument

Co., a division of
Dynamics Corporation of America, announces
two new brochures on its compensated and
uncompensated size 15 and 23 resolvers. All
specs and performance data, as well as wiring
diagrams, for both compensated and uncom-
pensated models are contained. Complete di-
mensional data, in outline drawing form, are
also included.

Circle Reader Service Card No. 53

VISUAL INDICATOR. A new 20-p catalog de-

scribing and illustrating
a complete line of rectangular visual word
warning indicators is now available from
Marco-Oak Industries, Anaheim, Calif., a divi-
sion of Oak Electro/Netics Corp. Called Mis-
silites®, the visual indicators are obtainable
in a wide variety of styles, types, and colors.
The catalog shows press-to-test units, RFI-
shielded wunits, non-press-to-test indicators,
and multiple indicator assemblies.

Circle Reader Service Card No. 54

TIME DISPLAY. A new 2-p technical bulletin
describing time display units
with serial or parallel input capability is now
available from Electronic Engineering Co. of
California, Santa Ana. Specifications include
visual display (6 or 9 digit), using Nixie dis-
play tubes and polarized filters for sharp
images, input code, auxiliary output, mount-
ing, signal source, and other technical data.
Circle Reader Service Card No. 55

FLUIDLESS PROCESSOR. Fluidless, automatic,
on-line recording
and processing of transient data are described
in a new data sheet currently being distrib-
uted by Photomechanisms Inc., Huntington
Station, N.Y. A combination camera/processor/
viewer, the system uses Kodak Bimat, a photo-
graphic developing material that requires no
free fluids. CRT-displayed transient data are
recorded and made available for study in as
little as 3 min. Data sheet for Model 1380.
Circle Reader Service Card No. 56
ELECTRONIC TUBES. Fairchild Du Mont Elec-
tron Tubes Div. of Fair-
child Camera and Instrument Corp., Clifton,
N.J., has re-isued its general catalog listing
over 4000 types of cathode-ray tubes, storage
tubes, photomultiplier tubes, and power tubes.
The 48-page catalog indexes the tubes by
standard EIA number designations, and pro-
vides the user with all required electrical,
mechanical and performance characteristics.
In addition, tubes are indexed by class of
special feature, so that the designer may ex-
amine all types available within a class. Nu-
merous optional combinations of features are
shown, which permits tube selection on what
is virtually custom-order basis. Also listed are
available tube accessories and parts.
Circle Reader Service Card No. 57
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YOKE SPECIALISTS

COMPLETE LINE for every Military and Special Purpose in PRODUCTION
QUANTITIES or CUSTOM DESIGNED to your specific requirement.

' C‘H\.'\"I'RI IMENTS, INC

S Syntron

100 Industrial Road, Addison, I11. (20 miles west of Chicago), Phone (Area 312) 543-6444

Specialists in Components and Equipment used with Cathode Ray Tubes

INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966 Circle Reader Service Card No. 32 &7
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DATA INTO PICTURES?
PICTURES INTO DATA?
USE LINK DATA CONVERSION SYSTEMS.

68

SAMPLE INPUTS

Spacecraft Video Data
Microfilmed Data
Aperture Cards

Strip Chart Data
Micro Photographs

0il Well Log Charts

—’ OUTPUTS

Updated Aperture Cards

High Resolution Space Photos
Computer Output Plots
Magnetic Tape

Punched Cards

Paper Tape

Frequency Spectrum Data

3-D Computer Graphics

Tracking Films
Seismograms

Radar Film Data
Telemetry Signals
Bubble Chamber Films
Mathematical Models

You can convert data into pictures or pictures into
data with Link Flying Spot Scanner Conversion
Systems. Just examine these applications:

Precision CRT film recording
Precision film reading
Updating and regeneration of microfilmed data
High-density filmed data storage and retrieval
Filmed data conversion
Analysis of strip-chart data
High-speed computer output on film
(such as 3-D projections)
Frequency spectrum film recording
e Automatic X-ray scanning
« High-resolution, broadbandfacsimiletransmission

For example, the Mariner and Surveyor signals from

Mars and the Moon were converted into photos by
our systems. Maybe you’'ll recognize some of Link’s
Data Conversion Systems: Spacecraft TV Ground
Data Handling System. Video Film Converter. Wave-
form Display/Analyzer. Radar Land Mass Simulator.
Kinescope Recorder. Graphic Recorder and Proces-
sor. Automated Microfilm Aperture Card Updating
System.

As you can see, our data conversion systems have
the versatility to meet the most varied needs. We
also custom-design video/photographic reduction
systems for specific requirements. If we can assist
in any way or if additional information is desired,
please write to: Advanced Products Sales, General
Precision, Inc., Link Group, 1451 California Avenue,
Palo Alto, California.

@@ CENERAL
PREGISION &

LINK GROUP
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Model 136-SU
» 256 slides
¢ short-way-home search
+ 3.1 second average access time |
* =+ .0005” slide locating accuracy
CRT overlays [ Briefing systems
Production contrel / Educational tv

Dispatching / Surveillance
|

MAST DEVELOPMENT
COMPANY

DAVENPORT, |IOWA e Phone 319-323-9729
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Like how to make remote goniometry
easy and inexpensive, $87.50 for a
complete package that transmits and
indicates angles remotely from
antennas, aircraft wheels and flaps,
and oil well drills.

If you'd like to add to the list of

uses, or to Indicate, Measure, or
Control, using flag and remote angle
indicators, synchros, resolvers,
steppers, or solenoids, they are in stock
t IMC Magnetics Corp., Western Division.
For quick service contact the
Applications Section at 6058 Walker
Ave,, Maywood, Calif. 90270. Phone

213 583 4785 or TWX 910 321 3089.

If you need data sheets for reference
or consideration for future projects,
write IMC's Marketing Division at

570 Main Street, Westbury, N.Y. 11591,

Circle Reader Service Card No. 30
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SID Sustaining Members

AEROSPACE CORPORATION

SAN BERNARDINO, CALIFORNIA

CELCO

(CONSTANTINE ENGINEERING LABS. CO.)
MAHWAH, NEW JERSEY

COMMUNICATIONS & ELECTRONICS
DIV.

PHILCO-FORD CORPORATION

A SUBSIDIARY OF FORD MOTOR COMPANY
WILLOW GROVE, PENNSYLVANIA

CONRAC DIVISION

GIANNINI CONTROLS CORP.

GLENDORA, CALIFORNIA

HUGHES AIRCRAFT COMPANY
VACUUM TUBE PRODUCTS DIV,
OCEANSIDE, CALIFORNIA

ITT FEDERAL LABORATORIES

A DIVISION OF INTERNATIONAL TELEPHONE
AND TELEGRAPH CORPORATION

NUTLEY, NEW JERSEY

LING TEMCO VOUGHT

MILITARY ELECTRONICS DIVISION

DALLAS, TEXAS

NAC INCORPORATED

7-1 GINZANISHI

CHUO-KU, TOKYO, JAPAN

RADIATION, INC.

MELBOURNE, FLORIDA

STROMBERG CARLSON CORP.

DATA PRODUCTS
SAN DIEGC, CALIFORNIA

SYLVANIA ELECTRONIC TUBES

DIV., SYLVANIA ELECTRONIC PRODUCTS, INC.
SENECA FALLS, NEW YORK

TELEVISO ELECTRONICS DIVISION

DOUGHBOY INDUSTRIES
WHEELING, ILLINOIS

INFORMATION DISPLAY, NOVEMBER/DECEMBER, 1966

QUALIFIED SOURCE
on APOLLO

Spacecraft illuminated
pushbutton switches

Jay-El Illuminated Pushbutton Switches are
designed and qualified te North American
Aviation specifications. Now in production
at Jay-El under the rigorous NAA S&ID
and NASA quality assurance and ac-
ceptance requirements, Choice of

various methods of illumination
techniques available Consult
us for illuminated indicator

and switching functions

for operation in space
environments

Write for
full technical
information

Circle Reader Service Card No. 41
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FAIRCHILD

EXPANDED-SCAN

TUBES MEAN...

 LARGER DISPLAY WITH SHORTER LENGTH
« MINIMUM DEFLECTION DEFOCUSING
- HIGH WRITING SPEED

NOW AVAILABLE IN ALL SIZESI

Pens belong

in dratting...

We have a full line of expanded-scan tubes . .. Our negative-lens types give you:

from oscilloscope types to large-screen radar dis- 1. Shorter overall length for a given dis- \

L ®
plays. If we don’t have the tube to meet your . play area.
2. Greatly reduced deflection defocu.sing
We have been designing expanded-scan, post- which is negligible for most designs. @

accelerator type tubes for more than eight years:
e single-gun types ® dual-gun types ® neutral-

specific needs, we have the engineers and experi-
. High writing speed.

ence to make what you want.
. High deflection sensitivity.

(=]

lens types ® negative-lens types 5. Reduced space charge because of
shorter length, therefore . .

6. High resolution at high drives.

70

Write or call Fairchild-DuMont sales engineers, to help
with your CRT design, selection or application problems,

or ask for a data sheet on the KC-2600.

Circle Reader Service Card No. 36

WORLD’S LEADING MANUFACTURER
OF DISPLAY TUBES

B B L e L e L
FAIRCHILD
R e G T T

DUMONT ELECTRON TUBES

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

CLIFTON, N.J.
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Geo Space’s revolutionary DP-203 Digital
CRT Plotter uses a CRT's electron beam for
plotting. Does away with messy ink receptacles
and skipping ballpoint pens. An electron beam
positions up to 96 million plotted data points
over an entire 2400 sqg. in. surface to within
1% bit. That’s =.0025 of an inch in the 200
dppi plotting mode. Match that accuracy with
a pen plotter!

Do you require multiple copies of any
plot you produce? The positive film images
of the Geo Space DP-203 CRT Plotter can
be used to produce multiple Ozalid or
Xerox copies at a cost of only pennies apiece

On-line plotting is now a practical,

economic reality. Gone are the separate

Using Geo Space furnished ALPACA® linkage
software, you can produce detailed contour or
cartographic maps, electronic schematics, PERT
charts, tabular charts, annotated drawings and
the like. One-pass annotation to describe and
label your primary images.

Another important benefit—up to 32 levels
of intensity shading can be program selected
to enhance the tonal contrast of your com-
pleted imagery. Background area shading also.

Want more information on the most
advanced plotting peripheral available today
for digital computers? Write or call Geo Space
Corporation, Computer Division, Digital

Products Marketing, 3009 South Post
Oak Road, Houston, Texas 77027.

core buffers and controllers of yesteryear. I I Telephone: 713/NA 2-4570.

BEO SAEE
COMPUTER DIVISION
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