











Reducing Popping into View of Objects
and Detail in Area-of-Interest Displays

by Kevin Berbaum, Essex Corporation,
Canyon Research Group, Orlando, FL

Summary

Eye-coupled area-of-interest displays may offer an
alternative to more traditional multichannel simulator
displays at a fraction of the cost but with the same or
better resolution. Developers of any new system must
concern themselves with potential limitations of the new
devices; a potential issue for area-of-interest displays is
“popping.” Popping is the compelling phenomenal appear-
ance of new scene content, as it passes from low levels of
detail available in the periphery, or background, to the
high levels of detail with the area-of-interest.

The results of these experiments suggest that popping
will be more pronounced for lower spatial frequencies
(larger sizes); that popping depends upon the slope of the
temporal onset and offset of the high level of detail
material; and finally that popping is more apparent with
more frequent changes in level of detail. From these
findings we derive recommendations for minimizing
popping. These results can also be translated into
general principles describing how to make display changes
conspicuous or inconspicuous.

Introduction

Visual Display Research Tool, 6.3, funded by NAVAIR,
which is targeted for incorporation into the Visual Tech-
nology Research Simulator at the Naval Training Equip-
ment Center in 1985, offers a low-cost alternative to
traditional, multichannel, wide field of display in the area
surrounding the pilot's fixation, and low detail display
elsewhere. In this system, two CIG channels are displayed
through a helmet-mounted projector onto the interior of a
dome screen. One channelisa20 degree square area-of-
interest display; the other channel is a wide field (120
degrees horizontal) background display. The whole
display is slaved to the observer's eye, so that wherever
the eye is fixated, a high level of detail will be seen. Atwo-
channel display, so constructed, may achieve the effective
spatial resolution of a multichannel display but at much
less cost (cost determined by the number of CIG channels).
This system’s designers have been concerned that it may
occasion popping into view of objects as the scene layout
passes from low to high level detail areas of the display, (1).

The purpose of the current experiments was to investi-
gate the popping phenomena in order to understand the
visual mechanisms involved and to recommend methods
of stimulus presentation which minimize, or remove, the
effect.

One report in the research literature (2) contends that
the slope of the onset and offset of a stimulus determines
the transient visual system response to that stimulus.
Since the transient system is implicated in perception of
popping, it is critical to obtain good control over this
variable in the current experiments. Therefore, we selected
two temporal waveforms: triangular and rectangular.
These two waveforms permit the importance of rate-of-
contrast change and of frequency-of-contrast change to
be determined. In the triangularwaveform, onset and offset
slope change as a function of frequency; in the rectangular
waveform, since slopes of onset and offset are infinite,
they are unchanged, regardless of the modulation frequency.
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Perceptually, an object, or new detail, popping into or
out of view is very different from a steady state object. In
attempting to control popping, sensitivity to steady state
or ordinary movement is not really the issue. It is the
sudden, anomalous, noticeable changes that are not
ordinarily present in a scene but which may accompany
new area-of-interest displays that are of concern. Thus,
the appropriate response measure for the current experi-
ment ought to reflect sensitivity to change, rather than
simple sensitivity to stationary pattern. To study this, we
invented a response measure: “Popping threshold.”
Subjects adjusted the peak contrast of the gratings to the
point at which an eye-catching or attention-gathering
change or temporal discontinuity could just be detected.
This point was operationally defined as the popping
threshold. The importance of distinguishing between
popping threshold and ordinary threshold was apparent
from the beginning of the current study. A high contrast,
low spatial frequency, low temporal frequency (triangle or
sine waveform) stimulus has a well defined spatial struc-
ture, but there is no noticeable pop. However, when the
contrast of a low spatial frequency, high temporal frequency,
grating is set to popping threshold, a pop is conspicuous,
eventhough the spatial structure of the patterncannotbe
apprehended.

Stimuli

All stimuli were presented on the viewing screen of the
Optronix Vision Tester, which is described elsewhere in
detail (3). This screen was 22 cm wide and 29.2 cm in
height. The average luminance of the screen was 100
cds/sq. m, and the peak contrast of the patterns was 0.5.
Vertically oriented gratings varying rectangularly in
contrast were used in these investigations. Stimuli were
viewed from a distance of 3 meters measured from the eye.
The proper parafoveal eccentricity was maintained by the
use of a fixation point off the CRT in these conditions.
Subjects fixated a point 12.5 degrees to the right of the
center of the Optronix viewing screen, which subtended
4.4 degrees horizontally at the 3 meter viewing distance.
Square wave gratings of fundamental frequency (0.16,
0.33,0.5,1.0,3.0,6.0,11.4,22.8 cycles per degree), which
were contrast-modulated as a function of time, with either
rectangular ortriangularwaveforms at various rates, were
presented. Squarewave gratings were used in this study
rather than sinewave gratings, because the former would
be more likely to be employed to depict objects having
edges and extent, or size. In using squarewave gratings,
no assumption is required regarding whether the human
visual system can be considered to be linear with respect
to space. The temporal waveforms were used to model
the change in contrast of material of various sizes crossing
the blend region at different rates. Rectangular temporal
waveforms of 0.1, 1.0, and 10 Hz were used to model a
blend region having infinite slope. Triangular temporal
waveforms of 0.1, 1.0, and 10 Hz were used to model
material moving across a 5-degree-wide contrast blend
region at rates of 1, 10, and 100 degrees per second
assuming trough-to-peak contrast change for counter-
phase corresponds to change in contrast across the

Continued on page 10

TTXTM 3003 “Smarter” Terminal from Teletex Commu-
nication Corporation, Foster City, CA, isa TTY-compatible
terminal with a 24-line by 80-character nonglare 12-inch
display screen, 19 programmable functions, two-page
screen memory, and N key roll-over.
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A ready-to-run package combining OptoMouse, an all-
digital optical mouse, with the VisuALL software environ-
ment has been introduced by USI Computer Products,
Brisbane, CA. VisuALL creates a window interface on IBM
PCs, XTs, and compatibles, and supports all PC DOS
application programs without modification. With Opto-
Mouse, the user can freely move the cursor anywhere on

avideo screen and execute commands without use of the
keyboard.
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Continued from page 8

blend region. (Of course, for other blend region widths, the
triangular waveforms map into other rates. For example, for
a one-degree-wide blend region, the above rates would
correspond to 0.2, 2, and 20 degrees per second.)

Procedure

The Optronix 200 Vision Tester permits automated
determination of threshold contrast sensitivity for spatial
waveforms (gratings) having various spatial frequencies
temporally modulated with various temporal waveforms.
Subjects used the method of adjustment — adjusting peak
contrast to the point at which popping was just noticeable.

The experiment was conducted in blocks, with each
block including all spatial frequencies; so that for all
subjects, each block included 6 trials. (The lowest spatial
frequencies (0.16 and 0.33) were run in a separate block,
because a different viewing distance — 1 meter — was
required.) The factorial combination of the six highest
temporal frequencies and temporal waveform resulted in
6 blocks of trials. The order of blocks was random
(different for each subject), but the order of presentation
of spatial frequencies within each block was not. Each
block of trials required approximately 10 minutes. Several
blocks (usually three) were completed in a single session.

Results and Discussion

Results of the experiment are presented in Figure 1. It
is dramatically clear that popping declines with increasing
fundamental spatial frequency for all functions (F =
453.46, p < 0.001). Since the spatial waveform is square,
we may also infer that the popping declines with size.
Next, consider the order of the functions. If the slope of
onset/offset were the sole variable affecting the order of
these functions, then we would expect the following:

1. The functions for rectangular temporal waveform
(solid lines) would not differ, since they all have the same
onset/offset slopes, though they differ in modulation
frequency.

2. The functions for triangular temporal waveform
(dashed lines) ought to be separated from each other,
with level of popping corresponding to modulation frequency
(since for the triangular waveform, onset/offset slope is
related to frequency).

3. We would expect the highest temporally modulated
triangular waveform function to be just slightly below the
rectangular waveform functions, because its onset/offset
slope approaches those of the rectangular waveforms
(infinity).

4. Statistically, we would expect a main effect forwave-
form and an interaction between waveform and modulation
frequency. Results are not in complete agreement with
these expectations. Of course, many of the expected
relationships can be observed visually in the graph. The
overall height of functions seems to depend upon the slope
of the change in contrast; those functions with the highest
onset/offset slopes overlap, and functions with shallower
slopes are correspondingly lower. However, the statistical
analysis shows significant main effects for both tem poral
waveform (F=25.71, p < 0.01) and modulation frequency
(F=16.25, p < 0.005), but no statistically significant inter-
action between variables. This means that while onset/
offset slope (a contrast blend region) has an impact upon
the noticeability of changes in details, the frequency of
changes in detail also affects conspicuity.
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The results indicate that popping declines with 1)
decreasing size, 2) decreasing onset/offset slope, and
3) decreasing frequency of changes. Several recommen-
dations for eye-coupled area-of-interest displays seem
warranted. First,a 5-degree-wide contrast ramp between
area-of-interest and immediate field-of-view will tend to
suppress popping (this tendency being most pronounced
at lower rates of travel of material across the blend region).
Second, a restriction upon scene modeling which may be
helpful in mitigating popping is to maintain contours
between levels of detail which are required for the external
borders and to cast shadows of objects. Addition or
subtraction of internal contours will produce much less
popping. These recommendations are intended to mini-
mize the noticeability of changes indisplay content. How-
ever, the converse of these recommendations may be
used in display content to make changes conspicuous
and eye-catching (e.g., for warning signals.)

Footnotes

(1) Spooner,AM. Technical Memorandum — File Note, AMS, 18 December
1981.
Breglia, D. Technical Memorandum — File Note, DRB 12 January 1982,

(2) Breitmeyer, B. and Julesz, B. “The role of on and off transients in
determining the psychological spatial frequency response.” Vision
Research, 1975, 15, 411-415.

(3) Optronix Corporation. Optronix Corporation Series 200 Vision Tester.
Operating Manual (Software Version 1.0). Evanston, IL.
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Figure 1. Popping threshold as a function of fundamental spatial frequency.

Chapter News continued from page 20

Dr. James L. Levine, IBM Watson Research Laboratory,
described a “Touch Sensitive Plasma Display Panel.” He
explained how an IBM 581 plasma display panel has
been equipped with a laser scanning device. This provides
touch input of coordinate data, with the accuracy of a light
pen, but without the complications of a special stylus. He
also demonstrated the device with examples of graphic
and menu-driven programs.

OnJanuary 10 areview of the Japan '83 display research
conference will be presented by Dr. Ifay Chang, IBM, the
SID Vice President.. Additional meetings of this Chapter
are scheduled for February 14, March 13, April 10, and
May 8. Thanks to Chapter Chairman Howard Funk for
excellent reports.

MINNEAPOLIS/ST. PAUL CHAPTER held a business

meeting in November to plan future technical meetings
according to Vice Chairman Tom Werner.

Display Searchlight

Classified Advertisements Now Accepted in Information Display

For the convenience of SID Members and other readers of Information Display — there are some 500 libraries that

subscribe to our Journal — we are initiating a section each month to provide classified advertising. These ads will be in five
categories as follows:

8 7

4,

5.

Professional Positions Available

AIreaQy manymajorand minorcompanies have advertised in Information Displayfor scientists and engineers with
experience in display technologies. Classified advertising offers a low-cost method to interest competent
professional personnel.

Professional Positions Desired

A markgt place is provided at low cost — and with anonymity, if desired, with Box numbers — for those wishing
professional employment. Since SID now has some 80 Sustaining Members, organizations large and small in the

Fiisplay industry, the Journal's new Display Searchlight section will help professionals find the kind of work most
interesting to them.

Consulting Services ;

This is a suitable place for consultants’ business cards.

Hardware For Sale

A low-cost method for advertising specialized display hardware is now available.
Software for Sale

Offerings of display programs and programmers are welcome.

Rules for Display Searchlight Section

1.

2.

3.

The S_ociety for Information Display (SID)reserves the right to refuse advertisements not considered suitable for
insertion in the Journal.

Rates are $45 per column inch, with a minimum of 2 column inches @ $90.

Copy for each classified advertisement must be mailed to Communications Printing Corp., 4709-A N. Towne Ave.,
Pomona, CA 91767 along with a photostat of the check for payment. Closing date is the 3rd of the month priorto the
issue month, i.e. February 3 for insertion in the March issue.

Payment by check must be mailed to Society for Information Display, 654 N. Sepulveda, Los Angeles, CA 90049, at
the same time that the advertisement is mailed to the Journal printer in Pomona. We are simplifying the entire
procedure so as to minimize clerical work by eliminating invoicing.

A‘n advertising agency discount is paid for display advertisements (Y, Y2 and full page ads) placed in the Journal. No
discount will be paid for classified advertising. If placed by an agency, the agency must collect any fee from its client (s).
Additional information may be obtained, if necessary, by phoning Ted Lucas, Journal Editor, at 714/337-8889.

PROFESSIONAL EXPERIENCE

Other Technical Society Affiliations

Title of Most Recent Paper, Date and Place Published

SID Sympaosia or Technical Meeting Attendance — List Locations and Year

Remittance Enclosed — Payable to the Society for Information Display

Includes subscription to SID JOURNAL and PROCEEDINGS OF THE SID.
(Students receive SID JOURNAL)

o Member and Associate $ 25.00 _
o Student (Fulltime) $ 3.00 SID L?Dﬂ Pins  $5.00
o Sustaining Membership $300.00 ___ SID Tie Tacks $5.00

New Members, other than Students, may join for one-half the annual dues rate after July 1.
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INFORMATION DISPLAY
654 North Sepulveda, Los Angeles, California 90049 / (213) 472-3550

Membership

Membership is open to all who can benefit from the Society and wish to further its goals.
Qualified individuals, and companies interested in Sustaining Membership, are welcome to

apply.

Membership in the SID includes a SID JOURNAL, the quarterly PROCEEDINGS OF THE
SID and Newsletters as required. Other benefits include: News of National and Local
Chapter activities, and reduced rates for Symposia, Technical Meetings and special publica-
tions. Participation in the Local Chapter’s regular meetings and other activities is encouraged

through receipt of member mail.

To apply, complete the application, enclose membership fees, and mail to the Society.

Application for Membership

Type or Print — Do Not Abbreviate
Last Name First Name Middle Initial For 8ff|ice Use Birth Date This Date
nly
_ Title or Position
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I GRADE

O Sustaining Member

College or University

Application for: O Member* [ Assoc. Member 0O Student Member
*Bachelor’s Degree or equivalent in a Field related to Information Display.
If equivalent, explain and give three (preferably member) references.
College or University Location Dates Major Course Degree Received Date
Location Dates Major Course Degree Received Date

Other Schools (Names, Dates, Degrees)

EDUCATION

OVER

Greetings to New SID Members

Every mqnth you'llfind a roster of new SID Members, listed by chapters with the Chaptersinalphabetical order. If yourname
—ora frlend’s — should have been listed and was inadvertently omitted, please let Bettye B. Burdett or your Editor know
immediately. We'll make amends in the next issue. Additional new SID Members will appear in the March issue.
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Tymshare, Inc., Cupertino, CA, recently announced new
features for its Scanset XL personal information terminal,
including increased speed to 1200 baud, downline loading
capability for the directory, status, and 12 function keys,
and the optionalinclusion of an RS232-C interface, which
allows the terminals to be connected directly to a computer
with automatic, one-button telephone dialing and auto-
matic log-in. Special subscriptions to the Dow Jones
News/Retrieval Service (R), CompuServe, and Comp-U-Store
are included with the purchase of any Scanset terminal.

In the Driver's Seat of the B-1B

The Logical L-XT, the first IBM compatible microcom-
puter to utilize the Logical Natural Language, was intro-
duced by Logical Business Machines, Sunnyvale, CA, at
COMDEX/Fall. The Logical Natural Language helps
users, with or without programming experience, to develop
customized business applications using everyday nouns

The complexity of the nation's newest strategic bomber,
the B-1B, is obvious from this cockpit photograph provided
by Rockwell International, builder of the aircraft for the

and verbs. U.S. Air Force. Cubic Corporation Defense Systems
Division of San Diego won an $8.3 million subcontract
from Rockwell to produce maintenance trainers for the
Please be sure to notice the perforated insert in This compact Polaroid Palette computer image recorder B-1B. Full scale, the simulator will duplicate the cockpit
this issue. We want your help in enlisting more SID connects to personal and small business computers for as well as other major aircraft subsystems.
Members and getting classified ads. producing presentation-quality computer graphic images
on new Polaroid 35mm Autoprocess transparency films. Coming Features

Compatible with several existing graphics software i i i

: Iticol lect 5
packages, Palette allows even monochrome-display com- :Aebruha-ry ;ATU t.co SERlITRBITON ;I PR Cisme
puters to be used for making color hard copy. arch; CRT Displays onthe space:shilttie.
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Ebasco Advances Earthquake Prediction
with CAD

As a result of recent siesmic studies around Mount St.
Helens, Ebasco Services Incorporated, New York City,
international engineers/constructors, has announced a
major breakthrough in earthquake analysis —the use of a
CAD system to explore the causes and patterns of earth-
quakes and to help forecast their occurrence.

“Such an advancement in the state of the art helps
answer both federal and state demands for increased
safety from earthquake damage in the design and construc-
tion of dams, power plants and major public works," said
Joseph L. Ehasz, Ebasco’s chief civilengineer. “Analyses
using the CAD system can now provide more realistic
estimates of the probability of earthquake occurrence
and maximum impacts, which, in turn, can help improve
project design and potentially reduce construction costs.
Furthermore, when presented to clients and regulatory
agencies, CAD's impressive display capability can provide
direct support for conclusions of seismic analyses.”

In the Mount St. Helens region, CAD findings distin-
guished between earthquakes which were fault-related
and those which were related to the actual volcanic
eruption. More specifically, CAD clearly showed the
onset and increase of earthquake activity in the months
prior to the major eruption on May 18, 1980. Repetition of
this same seismic pattern, Ebasco concluded, could be a
prime indicator of future activity.

Compared to the traditional method of paper-plotting
earthquakes, the CAD system enables analysis in seconds
of what used to take days. Around Mount St. Helens,
where over 5,000 earthquakes were recorded between
1978 and early 1983, five dimensions of information were
gathered about each quake: date and time of occurrence,
magnitude (Richter scale), and latitude, longitude and
depth of the hypocenter (shock). With each dimension
color-coded and entered in the CAD system, display
capabilities in plan, profile and isometric (3D) views allow
interactive sorting and plotting using all five dimensions
at once. As a result:

e Earthquakes can be displayed chronologically as
earthquake “movies” allowing Ebasco earth scientists to
view space and time relationships between events: ie,
those subtle patterns which provide important information
about mechanisms of earthquake generation, migration of
earthquake locations over time, and relationships of
smaller earthquakes to larger ones.

e Threedimensional capability outlines fault planes
where earthquakes have occurred. A chronological
display of a particular fault can show the migration of
events with time to different areas and depths along the
fracture, thus yielding new insights into faults and how
earthquakes behave.

e Atanytime, plots can be printed out atany scale and
size to overlay topographical and geological maps, aerial
photos, and satellite and radar images. Such overlays
enable earth scientists to correlate the earthquakes to
known or suspected geologic features on the ground and
to identify areas requiring detailed field investigations.

In addition to the Mount St. Helens study, Ebasco has
also used the CAD system to study earthquakes in the
eastern half of the U.S. from the mid-1500s to the present,
including the Oct. 7, 1983 earthquake in the Adirondacks
which registered 5.2 on the Richter scale. Unlike the West

1A /7 Infarmatinn Nienlawv . 1 /84

Coast, where earthquakes occur along well-defined fault
planes, the study confirms that eastern quakes appearin
scattered clusters.

The Ebasco CAD system consists of Intergraph work
stations with color capability driven by PDP and VAX
computers. Inadditiontothe earth sciencesarea, Ebasco
Mechanical, Electrical and Civil Engineering Departments,
as well as Instrumentation & Control, Facilities Manage-
ment and multidiscipline functions, also use the CAD system.

For the earthquake analysis of the Mount St. Helens
region, Ebasco’s CAD system provides display capabilities
in plan, profile and isometric views and allows interactive
sorting and plotting, using five dimensions of information
about each quake.
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The new System 2000, 16-bit microcomputer from
Monroe Systems For Business, Morris Plains, NJ, features
the Intel 80186, a 16-bit CPU. This microcomputercomes
complete with two industry standard operating systems,
MD-DOS and CP/M-86 DPX.

This Alphacom 42 “universal” printer is said to be ideal
for use with home computers such as those from Commo-
dore, Atari, and Texas Instruments. It prints at two lines a
second and combines a single-chip microprocessor, and
Olivetti print mechanism using advanced thermal techno-
logy, and a light-weight, impact-resistant, award-winning
enclosure. Alphacom Inc. is located in Campbell, CA.

This new Apricot 4th-generation, 16-bit personal
computer offers professionals a complete, ready-to-work
environment, including a system manager that simplifies
the operating system, 256 Kbyte IBM-PC compatability,
and a Microscreen™ — a two-line LCD built into the key-
board. Maker is Applied Computer Techniques (ACT),
largest microcomputer company in Great Britain.

Olympic Communications Network

Members of the International Olympic Broadcast
Committee, representing a world wide audience of more
than one billion television viewers, were introduced
recently to Western Electric’'s Electronic Messaging
Service (EMS) at the XXIIl Olympiad headquarters in Los
Angeles. Developed for the 1984 Los Angeles Olympics,
EMS is one of the largest area communications networks
everdevised. It will provide easy access to event schedules
and results and athletes’ profiles as well as links to radio
paging services and the international telex network.

The system will be especially helpful to the more than
50,000 members of the Olympics family next year because
of the scattered Olympic venues overa 4,000 square mile
area in greater Los Angeles. EMS will provide event
results at over 60 event locations within a minute after
official results have been certified and released. Athletes
and coaches will use EMS to schedule meetings, send
and receive messages, reserve practice facilities and
request a variety of services from the Los Angeles
Olympics Organizing Committee.

A new fiber optic lightwave system will connect the 23
Olympic sites. Laser-generated light pulses can handle
voice, video and data transmissions over the same glass
fiber simultaneously. Western Electric and its Teletype
Corporation subsidiary are official telecommunications
sponsors of the 1984 Los Angeles Olympics.

Thanks, Chapter Chairman

Some SID Chapter Chairmen have responded
nobly to your Editor's pleas for Chapter technical
meeting information and.pictures of happy, enthralled
SID Members and guests. To them, thanks! To the
others, a hope you'll do better in 1984.
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COLOR SYSTEMS GENERATOR

Now you can bring all of the signal generating power of our popular Model 801C under
direct computer control. Introducing the Model 801CE Color Systems Generator.

APPLICATIONS
e Computer controlled testing of O.E.M. CRT displays.

¢ Automatic Alignment of CRT displays.

e Mass storage and distribution of test signal formats (in the lab
and on the production floor).

e Remotely control custom designed signal buffers and control
panels (using the Interflex Bus™).

FEATURES (in addition to those provided by the Model 801C)

® A computer interface to the world standard IEEE-488 General
Purpose Interface Bus (GPIB).

® A computer interface to Quantum Data's Interflex Bus™.
Allows the direct attachment of custom-designed devices at
very low cost.

® Easy-to-use commands that allow you to program your own
custom patterns.

® Thirty four (34) additional color patterns.

FEATURES (in common with the Model 801C)

e Sixteen (16) selectable color patterns.

FUNCTIONS

e Two-level grey scale for color tracking measurement.
e Five selectable monochrome patterns (including crosshatch).

e Character set containing 64 characters.

Four (4) custom user define characters.

Up to 256 characters/row by 128 character row/frame (in-
cludes blanking).

Interlace and non-interlace modes.

Negative video capability.

Non-volatile CMOS memory stores and recalls 3 color or
monochrome formats.

Internal frequency synthesizer for variable dot clocks with
crystal accuracy.

¢ Programmable dot clock range of 1.024 to 32.768 MHz color,
1.024 to 65.520MHz monochrome.

e Both video and sync timing are entirely programmable by the
user.

® Automatic frequency calculation from entered parameters.
e Error messages to help identify invalid format entries.

® Resident performance check formats.

QUA“TUF\ DATA v 455 E. KEHOE, SUITE 104 » CAROL STREAM, IL 60188 + (312) 668-3301 « TELEX: 206 725

NOW YOU SEEIT...

WXR-700 Weather Radar, Manufactured by Collins Air Transport Division, Rockwell International Corp.,
Contrast Enhancement Filler Paten! #4,245,242.

BETTER,

Better CRT Contrast Enhancement From Schott.

Schott Optical's contrast enhancement
filter glass types create a dramatic effect
regarding the improved readability of
CRT displays in high ambient light
environments. These glass types,
developed and produced in Schott
Optical's Duryea, Pa. facility, provide
unmatched readability under full sunlight
cockpit conditions. Schott Optical's
contrast enhancement filter glass types
are available for full color and
penetration phosphor type displays.
There is also a filter type developed
specifically for displays utilizing CRTs
with P-43 phosphors.

Schott Optical supplies its contrast
enhancement filter glass cut to size,
ground and polished. All contrast
enhancement filters may be hardened
and coated easily with both antireflective
and conductive coatings.

For visibility problems in critical CRT
displays, Schott Optical's contrast
enhancement filter glass is the superior
solution. Contact Schott Optical today!

scuon| SCHOTT

OPTICAL GLASS INC.

400 York Ave., Duryea, Pennsylvania 18642
(717) 457-7485 TWX 510-671-4535



Capable of three-dimensional engineering design, the Chapter) who sends in reports on Chapter technical
QVT 211 GX graphics terminal made by Quine Corporation, meetings, earns $35 perreport for his chapter. Plus
San Jose, CA, is another recent entry into the field of 3D $5 per published picture in the Journal.

business and engineering graphics.

This new nine-user networking Altos 986 supermicro,a
16-bit, 8086-based system, runs the Xenix operating
system, and competes directly with minicomputers in the
business environment. The maker is Altos Computer
Systems, San Jose, CA.

Happy New Year!

Remember that each SID Chapter officer (1 per

CRT

FIBER OPTIC FACE

BACK PORTED

MONOSCOPES

HIGH RESOLUTION

CUSTOM GEOMETRIES
PHOSPHOR SCREENS
ELECTRON OPTICS.

M. SADOWSKY

CATHODE RAY TUBES

WE OFFER YOU TECHNICAL ABILITY FOR
ANY SPECIAL CRT AND DISPLAY SYSTEM

15818 ARMINTA STREET, VAN NUYS, CALIFORNIA 91406

SYSTEMS

FLYING SPOT SCANNERS,
MONITORS, INTELLIGENT
TERMINALS

DESIGN — DEVELOPMENT —
PRODUCTION — TUBES AND
SYSTEMS.

S. CARLISLE

SPECIAL PURPOSE
TECHNOLOGY GORP.

TELEPHONE: (213) 989-4610
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Let Eagle Magnetic CURE your
magnetic shielding problems!

EMI PROBLEMS?

For more information write or call:

Phone (317) 297-1030

P.O. Box 24283 e Indianapolis, Ind. 46224
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