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|0 SECONDS

Full color data display with OPTOmechanisms
rapid access processor /projection system

Only 10 seconds from computer to full color data
display—front or rear projection. This advanced OPTO-
mechanisms’ rapid up-date system delivers vital data
for Command and Control Centers on theatre size
screens with a symbol brightness of over 20 foot lam-
berts. The system processes film images by direct
reversal and provides extremely high resolution pres-
entations, at short throw distances, for group viewing.
No dark room is required. OPTOmechanisms' compact
Camera-Processor-Projector is completely self-con-
tained and self-programmed. A fully detailed bulletin
of this unique data display system is available.

PATENT NOS. 2,981,170 and 3,115,079

FAOM DATA 10 LARGE SCREEN PRESENTATION

BLACK AND WHITE
CAMERA/PROCESSOR/PROJECTOR

OPTOmechanisms' black and white data display systems fea-
ture negative or direct positive film processing with a resolu-
tion range of 50-80 lines per mm. These compact, flexible,
and fully self-contained systems record, process and project
data in only 8 seconds. They are easily integrated with elec-
tronic sub-systems. Typical
applications: data and instru-
mentation display, radar, air
traffic control, radiological and
other medical applications.

0P TOmechanlsms Ine.

ENGINEERS HILL, PLAINVIEW L1,

® (516) GE 3-8100 TWX: CODE 516-433-9630

SPECIAL CAMERAS — PHOTOMETRIC DEVICES — OPTICAL TACHOMETERS — RAPID FILM PROCESSORS — PROJECTORS — OPTICAL TRACKERS
STEREQ VIEWERS — SATELLITE DETECTORS — MEASURING INTERFEROMETERS — STEREO COMPARATORS — LINEAR MEASURING TABLES
STAR SIMULATORS — NEGATIVE TO POSITIVE FILM VIEWERS — ANGLE GENERATORS — FIBER OPTICS APPLICATIONS — RANGE FINDERS
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NOW! Translate computer data into visual
format for display on multiple TV monitors

The S-C 1200 display system produced
Y Stromberg-Carlson Corporation is a
tompletely integrated equipment com-
Plex for translating digital data gener-
8ted by computers into high resolution
fadouts, Data are presented on TV
Monitors, which may be operated at
any number of remote locations. The
ae;;: Nique makes it possible to present
ssentially unlimited number of
Of“;els of information to each moni-
1 Or example, digital data pertain-
> 10 a space launch may occupy one
tio I;‘mre channels while video observa-
oth of the launch may occupy an-
r channel.
Utput may be sent to remote loca-

tio Hoe:
ns on standard TV transmission sys-
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tems. Options available permit making
microfilm or paper records of displayed
data. The system may be modified to
accept data from magnetic tape instead
of on-line from a computer or to display
data in a three-color format. Repetitious
background data such as graph lines,
maps, business forms, etc., may be su-
perimposed on the tube image using a
built-in film projector to save valuable
computer time.

A complete S-C 1200 system consists
of data distributor, buffers, display gen-
erators,. video switching unit and TV
monitors. Heart of the display generator
is the CHARACTRON® Shaped
Beam Tube. This unique cathode ray
tube produces letters, numbers, sym-

Circle Reader Service Card No. 2

bols, lines and graphs of any kind on its
face. The displayed information is
transmitted by video camera to the TV
monitors. Systems using these tech-
niques have been installed in a major
display system for the National Aero-
nautics & Space Administration’s
Manned Spacecraft Center in Hous-
ton, Texas.

If you are interested in systems for
displaying computer data at a series of
remote points, write for our brochure on
the S-C 1200. Stromberg-Carlson Cor-
poration, Dept. F-19, P.O. Box 2449,
San Diego, California 92112.
STROMBERG-CARLSON

CORPORATION
DATA PRODUCTS-SAN DIEGO




New raised fiber-optic
ruggedized CRT yoke-shield
package gives.0007 center
and .00082" edge resolution

Westinghouse combines an ad-
vanced fiber-optic tube with a pre-
cision yoke and shield assembly—
one complete package ruggedly
built to withstand extreme air-
borne environmental conditions.

Without intervening lenses to add
weight, volume and light-trans-
mission loss, this new Westing-
house fiber-optic tube is capable
of transferring single-line scans
from mapping radars to film—
with resolution of .0007” max.line
width measured at half-amplitude
point using slit scan techniques.
Edge line width is .00082” max.
The raised portion of the tube
face assures positive film contact
with the fiber. Electrostatic focus-
ing provides exceptionally high
resolution and eliminates need for
a focus coil around the tube neck.
The tube runs with a grounded
anode.

For full details, write Westing-
house Electronic Tube Division,
Elmira, N.Y, or Westinghouse
International Corporation, 200
Park Avenue, N.Y,, N.Y. ET-4109

You can be sure if it's Westinghouse

Circle Reader Service Card No. 3
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How do you visualize real time computer data.. .
continuously, completely, for command decisions?

One Military Command
does it with 50 of these.

This is a Kollsman Data Display Projector. It is a modu-
la.lr unit that is built up into systems for displaying real
time command or control data from analog or digital
Computers or manual input sources, on a large screen.
The display systems enable commanders to base deci-
Slons on visual interpretation of continuously displayed,
Computer-processed data.
Why was it selected for this important mission? Partly
€cause of its performance—real time response and high
contrast ratios . . . plus a repositioning accuracy of 0.03%.
Partly because of its rugged construction, dependability

Kollsman Instrument Corporation

and ease of maintenance. And partly because of its proven
capability in actual service installations.

For command control or training missions, or for air
traffic control, Kollsman Data Display Systems with their
solid-state circuitry and advanced electro-mechanical
components provide the sure perform-
ance their sensitive roles demand.

Write for complete specifications to
Display Systems, Kollsman Instrument
Corporation, Elmhurst 73, New York.

‘
ELMHURST 73, NEW YORK I SUBSIDIARY OF STANDARD KOLLSMAN INDUSTRIES, INC.

Subsidiaries: Kollsman Motor Corporation, Kolisman Ordnance Manu-
facturing Corporation, Kollsman International A. G., Kollsman In-
strument Ltd. (Great Britain), Kollsman System-Tecknik (Germany).

Circle Reader Service Card No. 4
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ARTICLES

A Look at Future Management Data Display Technology
by Raymond E. Bernberg ... Page 14

Understanding the scope of problems associated with three
categories of data monitoring systems: non-strategic, strategic,
and tactical. State-of-the-art; basic assumptions; advanced
requirements, hardware, and techniques.

Photo Sensor Problems in Display Luminance Measurement

by Royal H. Akin .. O Page 26
Where is solid state Considerations of the variables and possible sources of error
20 MC. 50 VOLT in the measurement of light. Evaluation of available instru-

ments and the methodology of photometric engineers.
video available?
Color Output Generation System

by James H. Dinwiddie and Robert C. Mullens....Page 32

Explanation of 2 system developed by Datatrol Corporation
as a research vehicle for exploring general purpose program-
ming languages for information display devices.

From the IT-284 RERTUAER
Video Amplifier. GUEST EDITORIAL ... i Page 13
. . EDITORIAL ADVISORY BOARD semusisprssimmiramammsnih 38
If you have high resolution 8¢
Cathode -ray display prob- 1D READOUT' ......squtmsmssmms R S A Page 40
lems, our Type IT-284 may FIFTH NATIONAL SID SYMPOSIUM ... ... ... . Page 44
be your answer for CRT grid- ID PRODUCTS oo Page 48
cathode drive, or electrostatic
. ’ : ON'THE MOVE gt piis s s astn
deflection. 0.25V in, 50V out, N OVE Heg
60°C operation_ For full infO. ID AUTHORS :icisamsmimnammmmnes e lege 53
SID SUSTAINING MEMBERS ..oiiioiiiiieeeeieeeisiionns ..Page 54
‘ Write for specification $2007, ID ADVERTISERS ... ... rsespEsssmn RAgE 54
|
ITI
Electronics, Inc. THE COVER
369 LEXINGTON AVE., CLIFTON, N.J. 07015
Since 1947 — Designer’s conception of computer-generated numeric and alpha-numeric
a manufacturer’s manufacturer. displays, as depicted by Information Display artist, Howard Goldstein,

sportrays rapidly changing symbols on the faces of cathode ray tubes.
CUSTOM INSTRUMENTATION

\DESIGN AND MANUFACTURINGJ
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8 Years of life tests are part of the package

C"_mplgte verification of product claims is one of the level) are solid fact, proven over and over in our own
hings included in the package when you buy a Bur- plant, as well as in our customers’ equipment. Those
foughs readout, We happen to feel it's the manufac- tubes haven't faded or failed partially, either . . ..

] t“’e‘_'s responsibility to prove his claims .. .. notthe they're bright as new (which of course means they're
specifying engineer’s. brighter than any other readout going).
U That's why for 8 years Burroughs has been contin- And remember Nixie Tubes are smallest size, light-
g”S*Y testing and improving Nixie® Tubes. When est weight, most readable and simplest to drive.
JOU buy a long life Nixie Tube, you know we've had So don't check out your readout claims the ex-

its Counterpart operating continuously for over 50,000 pensive way. Just specify Burroughs Nixie Tubes . ...

ours, Qur average life figures (600,000 hours) and they've been checked out for you.

TBF figures (1,000,000 hours at 90% confidence Write for the new NIXIE Tube catalog.

Only Burroughs manufactures NIXIE Tubes.

&%
L R) Burroughs Corporation ELECTRONIC COMPONENTS DIVISION

. PLAINFIELD, NEW JERSEY

Circle Reader Service Card No. 6
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INTEGRATED

CIRCGUITS

CONTROL INCANDESCENT AND NEON LAMPS
FROM LOW LEVEL SIGNALS OF MICROCIRCUITS

New TEC-LITE transistor controlled “M" Series indicators and
readout devices are designed to operate directly from the output
signal levels of many integrated circuit packages currently avail-
able to designers. Input impedances of TEC-LITE indicators and
readouts are specified to allow calculation of fan-out and fan-in
according to the integrated circuit manufacturer's specifications.

High current and voltage problems typical of incandescent and
neon lamps are solved with TEC-LITE transistor controlled indicat-
ors and digital display decoder-drivers. Low level signals present
in integrated circuits switch lamps and elements of neon display
tubes on and off.

TEC-LITE indicators also offer memory as well as self-contained
momentary contact switches, isolated from lamp circuitry, to con-
serve panel space. A wide range of lens colors and terminal types
are available. Digital display lamp drivers also provide memory
and decoder functions from a variety of input codes.

“M” Series Readout
“M" Series Indicator prices begin at prices start at $32.35
$3.30 (100-499 Qty.) Size: 9/16" dia. (30-99 Qty.) Characters
up to 2%" long, backpanel. displayed on 1" centers

For quotation on a specific circuit
application please specify manu-
facturer and éype of integrated
circuit involved and specify volt-
age and current of logic levels.

MMTL Series MTNR Series

In addition to the ““M'" Series for integrated circuits, TEC also offers a complete
line of transistor controlled devices for solid state systems using discrete com-
ponents. For complete information on TEC-LITE Indicator Devices designed and
built by the originator and world's largest manufacturer of transistor controlled
indicators, contact your TEC-REP or write d|rectly to:

Originator of
= Transistorized
INDICATING DEvIcEs  /ndicating Devices
Transistor Electronics Corporation
Box 6191 Minneapolis, Minnesota 55424 Phone (612) 941-1100

TEC-LITE Indlcators are protected by one or more of the lollowmg patents: U.S, Pat. Nos.
2985 874; 3,041,499; 3,116,480; Australian Pat. No. 244,756; Belgian Pat. Nos. 604,246 &

7, 379; Canadian Pat. No, 686,506; French Pat, No. 1,291, 911; Ralian Pat. No. 674, 414;
Swnss Pat. No. 376,541; British and German patents pending,
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DU MONT TUBE TECHNOLOGY

— 40

| | I (soort)
RESOLUTION AND % SATURATED BRIGHTNESS vs. GRID MODULATION
KS 2329 — FLAT FACE DV.S.T. 90
'\
80 ~ 000' Isg(_',. 80
2
= ____________________\3 b .oo—]*‘:‘-c' 70
& >< ’*'0/
Z 60—t =T e S Ammm + 60
o
5 Z N 6
|
o)
0
w
o

7/
" Valll D

. A4

VZ CONDITIONS L =0
15 * SCREEN 8KV

B.E. 5V

PERCENT SATURATED BRIGHTNESS

/[ |/

EK, -2500¥——F 20
€6,.G,, 125V
SINGLE FRAME

=

GRID MODULATION

12 KC MERGED RASTER — 10

10V 20V 30V 40V

50V 60V 70V

NEW STORAGE TUBE SHARPENS TRACKING SYSTEM'S VISION

The newest generation of tracking and radar
systems demands a new generation of direct
view storage tubes with improved dynamic
display uniformity and resolution capabilities.
Du Mont engineers have taken on this prob-
lem with marked success.

Case in point: the storage tube originally
Specified for the PPl of a certain missile
tracking system (not Du Mont) lacked center-
to-edge uniformity of writing, erasing and
brightness. The area at the center of the
Screen built up a disproportionately high sig-
nal charge level. This increased background
brightness to the point of obscuring nearby
targets. The condition could be partially com-
Pensated by Increasing storage electrode
bias, but this reduced sensitivity to remote
Weak targets displayed in the peripheral
area, Another alternative, equally unsatis-
fa<>tory, was to erase the image completely
very two or three minutes. This left the sys-
tem blind during the interval required for a
COmplete antenna rotation.

INg
0
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The problem was eliminated by the storage
tube Du Mont designed and built for this
application. This tube, Type KS2329, achieves
substantially uniform dynamic characteristics
over the entire storage surface. Resolution
capability—600 TV lines in the useful diam-
eter—is 60% greater than that of the original
tube. And, with no increase in length, a 12%
increase in useful diameter (to 9”) was
achieved.

Reliability in severe environments was an-
other requirement. So, with its integral mu-
metal shield, the Type KS2329 is potted in a
resilient, fungus-resistant compound, and is
fitted with multiple pin locking connectors
and rugged mounting lugs.

> TORAGE PMT's POWER

1UBES TUBES

Circle Reader Service Card No. 8

The final result was a significant advance in
storage tube technology—or, from the cus-
tomer's viewpoint, a tracking system with
greatly improved vision. Now both strong
and weak targets are displayed with excel-
lent resolution, persistence and brightness.
Additional features include internal feedback
correction electrodes for high pattern geom-
etry accuracy and zero DP current operation
to overcome deflection non-linearities result-
ing from unpredictable collection of writing
beam current and reflected flood beam
current.

COMPACT PACKAGING

Another new storage tube developed by
Du Mont packs unusual performance into a
small envelope—and even that is designed to
provide extra space for circuitry in the area
around the yoke. This tube has a screen di-
ameter of 57, overall length of only 8”. Reso-
lution is better than 125 lines/in.; writing
speed is 300,000 in./sec. Since the tube has
the same excellent integration characteristics
as the KS2329, it is expected to find wide
application as an indicator in airborne radars,
or as a radar indicator and TV display mon-
itor.

Other Du Mont storage tube developments
include an on-axis writing gun. This consid-
erable feat, never successfully accomplished
in larger tubes, hinged on locating the flood
gun or guns off-axis while retaining uniform
illumination. The Du Mont tube does not de-
pend on physical alignment to do this. In-
stead, three off-axis guns are used with split
anodes which direct the beam from each to-
ward or away from the tube axis. Uniform
illumination is achieved, the write gun is lo-
cated on-axis—and the DVST can replace a
CRT with no change in deflection com-
ponents.

CUSTOM DESIGN OR OFF-THE - SHELF

Over the years, the solution of many indi-
vidual tube problems has resulted in the
availability of more than 4,000 types of
Du Mont tubes. These fall into four general
categories: Cathode-ray Tubes, Photomulti-
plier Tubes, Power Tubes and Storage Tubes.
The latter includes both direct view and elec-
trical output tubes. If you need a special pur-
pose tube, you'll probably find it listed in the
latest Du Mont tube catalog. If it isn’t, we will
design and build it for you. For your copy of
the catalog, write (letterhead, please) to
Fairchild-Du Mont Laboratories, Dept. 7B,
750 Bloomfield Ave., Clifton, N. J.

FAIRCHILD
2o e e

DU MONT LABORATORIES
ELECTRONIC TUBE DIVISION




IN YOUR OPINION, HOW WELL
DOES THiIS CHECK LIST FOR
SELECTING READOUTS STACK UP?

A READOUT MUST BE READABLE. No

ifs or buts about it. Legible presenta-
tion of the message is a readout’s only
mission.

IT MUST PROVIDE DISPLAY VERSATILITY.

You should be able to select the message
medium best suited to your needs: letters,
numbers, words, colors, symbols, or a com-
bination of any of these.

D WIDE VIEWING ANGLES. The operator

can’t be chained to his post. A good
readout should be readable from fairly
wide angles to permit freedom of movement.

PROPER BRIGHTNESS/CONTRAST

RATIO. The two should work together
to assure crisp, legible display under vary-
ing ambient light conditions, without eye
fatigue.

DISPLAY CHARACTERS MUST BE FAIL-

SAFE. A readout using shared character
segments can give a wrong reading if one
of the segments fails. It's much safer when
the readout indicates trouble by showing
no message at all.

VARIETY OF CHARACTER SIZES. Why

marry your designs to one or two sizes?
The readout you select should provide the
height character you require, from %¢” to
3%"

O
L

If this seems like a reasonable list of rea-
sons to specify just about any readout,
you'll be interested in an equally reason-
able list of reasons to specify IEE readouts.

HERE ARE AT LEAST TEN
GOOD REASONS TO SPECIFY
IEE REAR-PROJECTION READOUTS.
TAKE YOUR PICK.

GOOD REASON 1: SINGLE-PLANE
PRESENTATION

(You add one)

(Ons more)

IEE rear-
projection readouts
display the required messages, one at a
time, on a non-glare viewing screen. Only
the message that's “on” is visible for visual
crispness and easy readability.

GOOD REASON 2: INFINITE DISPLAY
VERSATILITY

BOED

You name it, we’ll display it. Because IEE
readouts are miniature projectors using
lights, lenses, film, and a screen, they can
display literally anything that can be put
on film. And, each readout has 12 message
positions which may be used singly or in
any combination to display letters, words,
numbers, colors, symbols.

GOOD REASON 3: MOST READABLE
CHARACTERS

Since we can put anything on film, our

readouts may be ordered with any style char-

acters, Mil Spec or otherwise, you specify.

Human factors studies have shown that
and

are the character styles providing the

optimal stroke/width/height ratio for good

legibility.

GOOD REASON 4: BALANCED RATIO OF

BRIGHTNESS TO CONTRAST
It's not enough to display bright characters!
Excessive brightness in itself leads to eye
strain. On the other hand, a character of
comfortable brightness displayed against a
dark, glare-free screen is actually more
readable than a glaring filament against an
illuminated background.

GOOD REASON 5! WIDE-ANGLE READABILITY
The combination of
single-plane projec-
tion, flat viewing
screen, proper ratio
of brightness to con-
trast and big, bold
characters offers wide-angle readability and
longer viewing distances.

GOOD REASON 6: CLARITY IN HIGH

AMBIENT LIGHT -
IEE readouts remain readable in
brightly lighted surroundings, with
no filters, screens, or shades
required. Equally important, our
readouts may be dimmed in dark
areas for greater eye comfort.

GOOD REASON 7: FAIL-SAFE CHARACTERS
False indications are impossible with IEE
readouts. Failure of a single lamp is
detected in an instant, and just as rapidly
replaced without tools of any kind. The
commercial or MS lamps used provide up
to 30,000 hours of operation per lamp; the
rest of the readout has no moving parts,
hence, offers unlimited unit life.

GOOD REASON 8: EASY TO OPERATE

IEE readouts are available with voltage
requirements from 6 to 28 volts, depending
on lamps specified. Operate from straight
decimal input or driver/decoders with low
current levels are available to accept con-
ventional binary codes. Additional internal
translation is not required.

GOOD REASON 9: SELECTION OF MAXIMUM
CHARACTER HEIGHTS

33/:1

3% 31 l

IEE readouts come in four sizes to supply
maximum character heights of 84", 17, 27,
and 33;"”. The smallest readout has an
effective viewing distance of up to 30 feet;
the largest can be read from 100 feet away !

GOOD REASON 10: We are one of the largest
readout manufacturers. That’s because our
rear-projection readouts do their job better
than any other readouts. All of our custo-
mers feel the same way. Let us demonstrate
our readouts for you—you just might feel
the same as our customers do.

CIRCLE OUR READER SERVICE NUMBER OR WRITE
DIRECTLY TO US. WE'LL SEND YOU ILLUSTRATED
LITERATURE, AND IF YOU PERMIT, WE'LL ARRANGE A
PRODUCT DEMONSTRATION AT YOUR CONVENIENCE.

"INDUSTRIAL
ELECTRONIC
ENGINEERS, INC.

7720 Lemona Avenue, Van Nuys, California
Phone: (213) 787-0311 . TWX (213) 781-8115
Representatives in Principal Cities ©1964 IEE
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CALL YOUR NEAREST IEE REPRESENTA
FOR A DEMONSTRATION AND
APPLICATION INFORMATION:

ALABAMA
Huntsville

MEDCO OF MELBOURNE, INC.
Suite 90, Holiday Office Center

205-881-3721

ARIZONA

Phoenix

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

CALIFORNIA
Los Angeles

INDUSTRIAL ELECTRONIC

ENGINEERS, INC.
7720 Lemona Avenue-
213-787-0311
Palo Alto
McGILL AND McGILL
809 San Antonio Road
415-321-0905
San Diego
L. L. STOAKES
4438 Ingraham Street
714-274-6281

COLORADO
Denver

HYER ELECTRONICS COMPANY
E. Bellyiew & Valley Highway

P. 0. Box 22227
303-771-5285

CONNECTICUT

Hamden

ELTRON ENGINEERING
SALES, INC.

2341 Whitney Avenue

203-288-9276

FLORIDA
Indialantic

MEDCO OF MELBOURNE, INC. D

4 Wavecrest Drive
305-723-6924

ILLINOIS
Chicago
MAGNUSON ASSOCIATES

5639 W. Fullerton Avenue

312-622-6322

MARYLAND
Ashton

BIECHLER ASSOCIATES, INC.

Colesville Road
301-924-4507
Baltimore

BIECHLER ASSOCIATES,
7353 Yorktowne Drive
301-825-8222

MASSACHUSETTS

Newtonville

ELTRON ENGINEERING
SALES,

246 Watnut Street

617-332-6975

MICHIGAN

Southfield

S. STERLING COMPANY
21250 104, Mile Road
313-442-5656

MINNESOTA

St. Paul

MAGNUSON ASSOCIATES
1246 West 7th Street
612-227-8495

MISSOURI

St. Louis

PEM SALES COMPANY
9537 Lackland Road
314-427-7200

NEVADA

Las Vegas

SYSTEMS DESIGN
CORPORATION

900-1 West Bonanza

702-382-3037

INFORMATION DISPLAY, JAN/FEB, 1

NEW JERSEY

Clifton

B. B. TAYLOR CORpy,
1050 Clifton Drive
201-722-1155

NEW MEXICO

Albuquerque
HYER ELECTRONICS pa
1st National Bank g

Central & San Matg ,
505-268-6744

NEW YORK

Baldwin

B, B. TAYLOR CORpgp

2270 Gmnd Avenyg

516-223-8000

Rochester

OSSMANN COMPONE‘

SALES

830 l.mden Avenue

716-586-4940

Syracuse

OSSMANN COMPON
SALES CORP

5858 Malloy Road Eagy

315-454-4477

Vestal Parkwsy East
P. 0. Box 245
607- 785 9947

NORTH CAROLINA
Bethania

THE CANDOR COMP,
919-924-1480

OHIO

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

ayton
S. STERLING COMP,
3300 S, Dixie Drive
513.298-7573

PENNSYLVANIA

Millersville
Bl ECHLER A:iSsSOCIAT S

717 872- 2793
Pittsbur

412-242-9500
TEXAS

. 0. Box 20279
214-357-6451

Houston

NORVELL ASSOCIATES, !
112 Meyerland Plaza
713-665-0558

UTAH

Salt Lake City
HYER ELECTRONICS
341 So. Second West
801-322-5849

WASHINGTON

Seattle

SEATRONICS, INC. o
6133 Maynard Avenue ¥
206-725-2700

CANADA

Ottawa, Ontario v

E. WHITTAKER SUPPLY
LIMITED

834 Clyde Avenue

613-722-7658

Roxboro, Quebec ]

E. WHITTAKER SUPPLY
LIMITED

P. 0. Box 216

514-684-3000

Surborn. Ontario Y
. WHITTAKER SUPPLY"
"LIMITED

2 Neapolitan Drive

416-293-3161




ONENT
d East

ONENT

ast

It

)IAPANY

JMPANY.
oad

)MPANY
rive

CIATES, W

\RK COMY

Avenue

NC.

EDITORIAL

AIMS AND OBJECTIVES
OF SID REVIEWED AT
SECOND ANNIVERSARY

January 14, 1965 marked the second an
niversary of the signing of the articles of
incorporation of the Society for Informa-
tion Display. The principal purposes of the
Society, as stated in the by-laws are:

a) To encourage the scientific, literary and
educational advancement of informa-
tion display and its allied arts and
sciences, including but not limited to
the disciplines of display theory, dis-
play device and systems development,
and the psychological and physiological
effects of these display systems on the
human senses.

b) To maintain a central repository for
data relating to information display
and its allied fields which shall be
accessible to all qualified members of
the society for research purposes.

c¢) To provide forums, by establishment
of a journal and regular conferences,
for the exchange and dissemination of
ideas relating to the field of informa-
tion display.

d) To promulgate definitions and stand-
ards pertaining to the field of informa-
tion display.

In its two years of existence, the Society
has fulfilled at least some of these objec-
tives, with four national symposia, pub-
lished proceedings of those symposia, an
informal newsletter, the SID Readout, and
fow, the Journal. A committee for defini-
tions and standards has been established,
and repository plans are being formulated.
Support is being provided to several uni-
versities in establishing courses in the in-
formation display field.

During this time it has grown into an
impressive-sized organization, with ten sus-
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taining members and four active chapters
throughout the country. Membership pro-
vides the benefits of free copies of all
Society publications and reduced fees for
symposium attendance. With your con-
tinued support the Society will continue to
fill the information gap in the information
display field.

H. R. LUXENBERG
Past President, SID

Currently Staff Assistant for Informa-
tion Display to the Director of the In-
formation Technology Laboratory of The
Bunker-Ramo Corporation, Canoga Park,
California, and Instructar, Physical Sciences
Extension, University of California of Los
Angeles, Dr. Luxenberg was one of the
founders of SID, which had its origins in
a series of summer short courses on In-
formatoin Display given at UCLA in 1961,
62, and 63.

Previously, he was Vice President and
Dir. of Engineering atr Houston-Fearless
Corp.; Manager, Display Dept., Ramo-
Wooldridge Corp.; Manager, Computing
Center, Litton Industries; Head Simulation
and  Analysis  Group, Remington-Rand
UNIVAC Division; and (1951-52) Re-
search Physicist, Hughes Aircraft Co.

From 1942-45, Dr. Luxenberg served as
Weather Officer and Instructor in Meteor-
ology, in the Aleutian Islands.

His computer experience ranges from
operation, checkout and maintenance of
the Natn’l Burean of Standards Western
Automatic  Computer to programming,
logical design, system analysis and simula-
tion for many command and control sys-
tems. He has recently been concentrating
on problems of image enbancement, data
display and data storage and retvieval.




Introduction

The purpose of this paper is two-
fold. Data Display Technology is dis-
cussed at some length and, also, the
general background of management con-
trol systems as an analysis of future
management data display technology.
The purpose is to understand the
breadth of the problems which are
associated with and attendant to the
development of such future technology.
A discussion of Display Technology of
the future must encompass technical
areas associated with the performance
of such display systems.

If we are to define management data
display ‘systems in a rather broad and
extensive manner, we would cover the
areas of concermn associated with many
systems involved in monitoring data of
three categories: indirect non-strategic,
strategic, and tactical. For example: the

A LOOK AT

Defense National Communications Con-
trol Center and the Area Communica-
tions Control Center systems of the
Defense Communication Agency han-
dle data of a primarily management
nature. The data of these systems
are optimal output presentations for
the purposes of controlling and opti-
mizing the international networks of
communications systems of the major
military services and other government
agencies; that is, the data presentations
are not tracks of intruder weapon sys-
tems; they are not positions of ships or
submarines. The data are the status of
the conditions of the circuits, trunks,
etc., of relay stations and other rela-
tively important communications condi-
tions throughout the world which per-
mits traffic routing, traffic analysis, etc.
Basically, this is definitely a manage-
ment system. There are other things
such as the 473L program which pro-

vides a generalized condition of
presentation for broad managemen;
quirements of the Air Force Heaq
ters, whereby a knowledge of whera
to what degree the resources and cap
bilities of this military service are g
able. This I cannot discuss at lepg
but you can see that there mj
strategic consequence of the data jgg,
just as with the Defense Commyy
tions Agency; which in essence jg
management data system.

There are other examples, such
the Damage Assessment Center
is a DOD agency. It provides a y,
strong management function in
assessment of damage due to nugj
and other kinds of associative catygy
phes and, although again they may hy
strategic consequence, basically they
providing a management function rag,
than a commission of weapon sys
to military strategy or tactics. May

FUTURE MANAGEMENT
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« of the SACC’s system can be
to the same category. The 9th
ace Defense Division of the Air
Command located at NORAD is
agency whose command func-
tion is to control the operating wings
{ such agencies as the Ballistic Missile
OEm"l\' Warning System, the Spadats, etc.
Their arm tends to end up being an
evaluation center, that will provide
eventually @ housekeeping function for
managing the reliability of these sys-

aspect
sut i
Aerosp
pefense
another

tems. The output of an analysis of these

data will be presented to high-level
command people for purposes of evalua-
tion, Or automated evaluation within the
data processing system. The end prod-
ucts of display data provide the basis
for which command decision-making
and/or problem-solving are facilitated.

There are many other systems that
are to become more full blown in mili-
tary agencies. The 480L system, an Air
Force communication system will be a
management system for which manage-
ment data display presentation will be
required. There are aspects of the
CincPac, CincLant etc., systems which
have management aspects as contrasted
with the strategic or tactical commission
of weapons concepts. Other examples of
management systems in existence are
NDAC, National Damage Assessment
Center, which also has the requirement
to provide a function of monitoring and
control, which in essence is what we
say in defining the concept of manage-
ment itself.

The nature of the problem within the
military services or within governmental
agencies themselves, is that many sys-
tems exist which are to a great degree
different from the usual command and
eontrol center: in essence 2 primary mis-
sion of a_command and control system
s to evaluate threat and thereby provide
some kind of_decision_as re o_use

orce. Therefore, the difference be-
tween a generalized management control
system and what we might call a com-
Mand and control system would general-
¥ be the basic factor: whether or not
orces and resources have been evalu-
ited _aftc-r some kind of threat. Thereby,
tonditions are changed as the result of
Committing of weapons or the usage of
Weapons for the purposes of acting on
€ information or the data which have
¢en displayed in the fashion which best
til;gmlzes the presentation of the condi-

3 Managem.ent control systems therefore
Would provide data of a nature xyhich
Which not be true for and decisions
Which are not made for and problems
Condi; are not solved by the changing
Stem, ‘”‘]S which may affect weapons
direc S themselves; nor which would not
ote Y.. inherently, deal with weapon
TS in 4 specific strategic or tactical

‘vilhpe
R
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manner. However, this is not a realistic
difference in that, in order for manage-
ment data display systems to develop
broadly, they would not only deal with
such data as nuclear damage or com-
munications network outages, but also
deal with the kinds of management data
which are financial in relation to con-
ducting a program in research and de-
velopment management, or dealing with
the schedule of a program as relates to
its research and development and then
actual fabrication and testing, etc. These
are the areas of management control
systems on which management data dis-
plays for the future will have, I believe,
a tremendous impact.

The logic here is to carry over beyond
command and control systems into and
beyond the management control systems
we have discussed which were typified
by the DCA, 473L, etc. This means, for
example, the Headquarters of. a military
R and D agency could handle the means
by which summarizing report data is a
progressive reporting system would pro-
vide the Command Commander a use-
tul tool with which to conduct his evalua-
tion of money expenditures, conditions
of programs, etc., and therefore utilize
all of the technology which has been
developed and already paid for by
operational commands. This would also
allow a rapid analysis of highly valid
data and the Commander would conduct

his business in a more rapid “hands-in”/

manner. In other words, there are exten-
sive technical advances which have been
developed for operating commands in all
the major services. The state-of-the-art
in this general area has been developed
in command center arrangements, com-
munication methods such as rapid up-
dating, large-scale display systems, real-
time data handling, and data organiza-
tion and programming techniques.

ment control system whose purpose is to |

provide data for display which would

be useful in general program manage- |

ment, high-level conferences and in
monitoring results, reports, schedules and
inter-program  coordination within a
given government or industrial environ-
ment. The results of problems of sched-
uling, long-range planning, expenditures
of funds and analysis of expenditure of
funds could be provided within a man-
agement conference situation to key
individuals. The data processing and

can do the leg work which is so difficult
and which is so time-consuming within
an ordinary situation today.

We are now talking about taking
those concepts which have been de-
veloped for operational purposes within
the government and military related
mainly to tactical-strategic systems and

All
these can be adopted or adapted to pro- |
vide a successful input within a manage- |

1

|

display management system, per se—,J

to what has been given the highest

priority in terms of the general man- \

agement systems, and create a manage-
ment system which will conduct rapid
analysis of summary reports, which will
have ready access to detail as required,

which can manipulate hypothetical data,

and which will construct cross-program
surveys. It is necessary to rationally
establish control steps which are basical-
ly similar within strategic and tactical
control operations and that which is
generally called the system management,
program management or generalized
management control areas. For example,
we can see within governmental agencies
how any of the arms which manage
research and development such as the
Air Force Systems Command, the vari-
ous centers of the National Aeronautics
& Space Agency, the Bureau of Ships,
the Bureau of Naval Weapons, the Army
Materiel Command, even the State De-
partment, CIA, and DIA, all have realis-
tic needs of management control of the
kind with which we are familiar in com-
mand and control systems. There is no
reason why such organizations could
and should not make use of that tech-
nology which has been developed and
take the step from tactical-strategic needs
over into actual business-running, busi-
ness-operation needs in the development
of management control systems which
could satisfy these functions and de-
velop for them optimal data presenta-
tion as well as data handling methods
to allow the best kind of management
to occur. Many have moved to this,

direction in industry, such as Lockheed

Aircraft Corporation, United Technology
Corporation, the Martin Corporation,
and others.

Briefly, the problems that relate to
evaluation of the present situation where
needed actions in terms of their means,
plans and priorities, are from the situa-
tion, the means of action, the plans of ac-
tion, and priorities for action can be
said to be inherently a problem of a
command and control system and logical-
ly, therefore, the basic problems of a
system management.

Problems Concerned with Present
State-of-The-Art

The present state-of-the-art inherently
creates a problem about moving ahead.
I can see several areas of importance
which need to be discussed and which
should be fairly clearly understood in
attempting to advance utilization of the
display systems field.

The first aspect of this is the cost of
systems. A concern of a corporation
which, theoretically, does a $1.5 billion
total a year cannot afford, for example,
to spend $100 million for a management
system any more than an agency of the
government whose function is by priority
not faced with the threats or the prob-
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lems of threat in the defense of the
nation or those concerned with posture
making, as international aerospace sci-
ence. Such agencies appear never to be
given funding to any large degree to
handle their problems by advanced auto-
mated or exotic methods. Costs them-
selves are difficult to analyze inasmuch
as practically every major command
center or control center of importance
throughout the Department of Defense
and other govermment agencies have
many data processing equipments. If
you analyze these data processing equip-
ments, you will find that they really
do many kinds of tasks. The real cost
of a new management system, for ex-
ample, in a military agency need not be
as large as one might evaluate it to be
because of the present existence of com-
puter systems.

However, looking at many of the dis-
play systems that exist today, there isn’t
one of them in which the output device
is the total display system. The gather-
ing of the data, processing, collating,
filing, editing, conditioning to what-
ever degree is necessary, the communica-
tion networks which provide it, the con-
trol agencies, and parity measures which
are made to make sure that the data
are valid, the various input-output equip-
ments to assist them are all costly and
all part of the system. There is no

doubt about this whatsoever.

The next step in evaluation is to ask:
“What about the operational effective-
ness of the systems?” Here you come up
against something which probably is a
real bug to analyze. If one were to take
the cost dollars of the implementation of
a new command and control system of
one of the more recent management con-
trol systems of a broader definition, and
try to evaluate their operational effec-
tiveness versus dollars, I am afraid that
we’'d come up with a very low figure of
merit no matter how we analyze it. We
seem to be in a constant state of de-
velopment. No sooner have new methods
been brought out upon the market than
the fight is for more advanced methods.
The eriteria go higher and higher and
higher in establishing military require-
ments and the R and D costs are going
up with them, unfortunately.

Also, if we were to evaluate the gen-
eral effectiveness of the present state-of-
the-art of data display techniques, I
think you would find many methods
which work quite well. However, the
tendency has been not to accept things
which work quite well because these
are in terms of, shall we say, writing
speeds, resolution capabilities, and gen-
eral handling characteristics which are
not as fancy as future things which are
continually being invented, discussed,

SMALL AREA  DISPLAY

Figure 2
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and their design brought forward.

is the tendency to want something '
advanced, such that it becomeg
ficult, in the display area, to prody, :
anything. !

Another aspect of this problem 5
within the military or governmgy
agencies where management SVstes
could, and have to some degree, 1y,
forward, they tend to get into the yy
part of the funding picture. If
analyze the major space agencies,
notice that the major amount of (g
go toward the actual R and D progy
management, technical program map,
ment and the technical system mapg,
ment. Other parts of these agey
which are to provide management g
ices and have requirements to proyj
in essence, management sciences wp
do not get funding., In fact, many|
them are completely unfunded, exe
in terms of manpower itself and, thes
fore, have to struggle at the mang
ment problem in terms of their
display requirements in a rather hgy
less fashion. '

In fact, if you look at the my
offices today which handle or are
sponsible for dealing with, for examy
program analysis and evaluation, my
agerial data presentation and/or m
agement control centers, the limit b
gamut of their hardware is a rand
access slide projector or an opage
projector of some kind. Even thoug
their responsibilities are covered by
telligence and high capability, it is
easy to manage these huge progr
without good-sized help.

The management control syste
governmental agencies, defined broad
are comparable to the technical level
command and contro]l systems as §
knew them in the military services di
ing the early part of World War
This gives us an approximate 20 ¥
lag for the management data presel
tion area to catch up. As a result, 1
systems, government or corporations,
faced with overhead costs and U
administrative sections’ operating acl
ties come in for very close scrull
Their funding usually is nominal &
pared to the operating arms Wi
produce products and sell them and!
tribute them. So we see many hd
made, manual systems, manual in!
sense that data are presented very
like the grease pencil and overlay ¢
was so dominant through all bra
of the service in early World War!

We also see a strong tendency toW
the focusing of the problem-solving §
decision-making act within the hi#
policy management group, and toV
a control center operation whic!
reaching toward the kinds of things®
have been solved to a great degrét
command and control systems. TH*
the focusing of gathering data i
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ate way which insures, to a great
ee, the kinds and value of data
dgi’ded, the communication of the data,
n";'elmmlling by data processing equip-
ﬂsent, its availability cyclically, as far
requirements of formats which are
readily understandable.
F “;o evolution in management systems
: }ﬂl’cing place in the industrial-govern-
1sental scheme but, compared to com-
m«md and control systems, they have a
mémemlnus lag in technp]ogy and in lshe
ase of technology which as a nation
we have spent so much money on.

glabor:

Actually, if a military agency or a
governmﬁntﬂl agency, or an industrial
corporation, desired to set up a manage-
ment center with its own electrom’g data
processing _equipment 'already available,
it would have organized programs of
financial data, scheduling methods, per-
sonnel rosters, etc. It also would have
a variety of programs or routines writ-
ten, which could provide them with
over-all views of certain program data
at various levels of program manage-
ment. This would barely scratch the
surface of beginning the development
of a total management control system.
To implement a complete system initially,
taking even the best viewpoint toward
spending money, we are talking about
many hundreds of thousands of dollars
to provide access to data processing
equipment, use of relatively inexpensive
output equipment, development of data
presentation formats, and development
into presentation methods. The ability
to turn out data already conditioned
for purposes of management reports may
not satisfy the end product of what
could or should be used or needed in
an actual management control center.

The rules of the game become dif-
ferent at this point, and it is possible,
therefore, that the system itself needs
to be completely re-devised. The pro-
gramming requirements with their ac-
tompanying continuous use of people in
eveloping software are a never-ending
Process. The major items of cost which
ire inherent to the present state-of-the-
ut of equipment are involved in (A)
the cost of computers themselves, (B)
1¢ cost of software to make computers
0 what we want them to do, (C) the
Herent cost of input-output equipment
xg‘d t'he flexibility that we are inter-
B In, and (D) the actual determina-

» System-wise, of what it is we want

ar as output is concerned.

i t°, if we are to look to the future

. 1€ technology for management data
i, Ay presentation, we need to solve

Y of the basic problems that relate
effee?iw costs are created so that the
imi"eﬂess qf what we do can be

S mz::] against dollars spent to get
Vstem, out of a management control
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Figure 3.

Basic Assumptions

Before we establish the requirements
of a management data presentation sys-
tem in the 1970 era, which is what I
want to look at, it is most appropriate
to analyze the assumptions concerning
the management data display system.

Assumption one is that this is a data
handling system. This means that there
has been specified within a certain mean-
ingful fashion that a certain dimension-
ality of data pertinent to our data
presentation exists. In addition, the gen-
eration of data which eventually ends up
in presentation is reached at its source
in a regular fashion such that its move-
ment forward is a process of rather easy
flow.

I refer to a “data handling system”
because the data which ends up in the
presentation form is of the same order
that is generated and gathered at some
source, and therefore consistent from
input to output.

Assumption two is that we have “real
time processors.” The reason for this
assumption is that within the next 5 to
10 years the advances in data processing
equipment are of the order where their
actual existence demands utilization.
Their cost will demand utilization and
their speeds, therefore, set certain re-
quirements. Processors will be a central
driving force of the management system,

per se, and therefore would be fed at a
continuous input rate. Also, there will
be strong demands on its output chan-
nels and strong demands for data
manipulation for passing on and meet-
ing the demands of system reqtirements.
I believe that the need for validity of
the processors will force the systems
within the framework to be used, other-
wise their cost utility would be so low
in efficiency that we couldn’t justify their
existence. Here the state-of-the-art is
going to dictate, to a great degree, basic
factors of operation itself.

Assumption three is “long-line, rapid,
multi-channel communications.” In the
next 5 to 10 years when we view the
rapid advances of digitized communica-
tions, both in terms of actual coaxial,
microwave relay and telemetry develop-
ments, we can see how there will be
available for real time processing the
transmission of data from its source in
rapid transference. Advances here in the
state-of-the-art will move up rapidly and
the assumptions become more valid as
their costs will go down. The ability to
operate real time systems is here today
and rather costly, but the advances in
state-of-the-art are underway and their
developments are being paid for.

Again, in concept the state-of-the-art
developments will dictate capabilities in
the next 5 to 10 years and, therefore,
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their advancements will also minimize
the cost. A good example is PCM tele-
metry which today is becoming a real
fine state-of-the-art capability. It is
rather costly, yet its existence as part
of advanced space booster instrumenta-
tion and measurement systems, as well
as space vehicle communications, pro-
vide the ability to hold large quantities
of digitized data transmitted across
many channels, and transmit them rapid-
ly. This should become, in a few years
from now, a capability which can easily
be utilized within relative low costs for
our areas of concern. In fact, theoretical-
ly, if we could minimize this lag which
appears to be a twenty-year lag in tech-
nology down to where within the next
few years our lag is only 5 years, then
our present state-of-the-art equipment
five years from today would be very
similar to the utilization of what we
know today as being advanced state-of-
the-art capability. The gap would close
rapidly and our purposes would be
served well.

Assumption four is the ability to
manipulate data. The manipulation of
data implies not just the ability of
doing the normal functions of filing,
editing, collating, compressing, and a
certain amount of calculation that goes
with the natural output requirement for
analysis. Beyond this is the ability to
manipulate data based upon a variety
of mathematical models which might be
established so that we deal with the
hypotheses of what signification needs
to be represented. This becomes an aid
in solving the basic problem of auto-
mated decision-making or facilitating
decision actions. Therefore, the manipu-
lation of such data would imply that
basic models had been established from
appropriate operations research tech-
niques, deterministic techniques, stochas-
tic processes, and general theory. Within
the scope of dealing with the establish-
ing of what to do with the data itself,
we presume we are able to manipulate
it; that is, to ask it questions and come
out with certain answers that would
facilitate the whole process of manage-
ment decision-making itself.

Assumption five is the existence of
large, mass storage devices and, of
course, appropriate to this is random
access to these large mass storage de-
vices in terms of hierarchical filing tech-
niques so that retrieval is a rapid, un-
complicated process. I am talking about
storage devices that go with a data
processing-display system and these de-
vices would be of magnitude of billions
of bits. In addition, the storage system
should have the ability to build upon
basic storage requirements and amplify
its size to billions more bits and still
maintain rapid random access through
some type of automated or semi-auto-
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mated function. This is important to
continue to make good use of all data
inherent to the system.

This assumption is, I believe, one of
the most important of all. This lies in
the fact that the reporting cycles of any
kind of agency (government, business,
corporate, military, etc.) are the con-
tinuous input of necessary data which
will provide: a) what is the situation
now, microscopically, and b) a sum-
mary form of the generalized situation
now, macroscopically. However, the
summary data comes from and is made
up of a vast amount of data which have
been compiled previous to the call for
a summary. A continuance of this, day
after day, week in-week out, year in
and year out, so to speak, signifies that
as we go further on in business activity
dealing with our management control
system, we are building up vast stores
of data which have certain significa-
tions. These meanings exist in relation
to data presentation format and dis-
play presentations themselves in the
natural course of display results. Many
times, in order to meet some of the as-
sumptions we discussed previously, as
manipulation of data, making compari-
sons of conditions and events in terms
of facilitating our decision-making proc-
ess in order to do the normal work
duties involved with these requests,
access to a vast store of data is neces-
sary. The comparisons requested must
have access to the previous data down
to its basic entry.

In this sense, then, a very important
problem becomes our ability to develop
a centralized, bulk storage system within
the management control system from
which human decision makers have ac-
cess by means of data control display
consoles, or other kinds of entry or input
devices, and these previous entities of
data must be available. They must be
available in the sense of random access
to them by means of some type of docu-
ment and/or information retrieval sys-
tem, and by means of a variety of
search techniques. The requirement
would be for a call up, comparisons
made, manipulations made, new sum-
maries made, ete. Validation of our
present means of solving problems
against data display presentations could
be effected through the fact that we
have maintained storage of what has
occurred in the past from some given
time.

Many strides are being made in the
storage area. Many more are going to
have torbe made, as any large system
which continually processes input, a
command and control system for ex-
ample, is bound to amass an over-
whelming amount of data as time goes
by, unless it purges these inputs. In

terms of owr data processing-displyy, ¢
tem we are faced with what hapd
to the entities of yesteryear. Regaydy
of how thin you slice it, it's gojyo
still require a large storage system ;
within the bigger data processing-djgy
system. This kind of large man-mag
system has data storage irretriey, 3
fixed as an integral part of the sYs
We dont go searching down iy 5
basement for tapes of an unkpg
vintage, etc. The storage elements o
exist inherently within the system o
that we have electronic or u
mechanical access to them.

The sixth assumption (and thig
really a key to why we are discygg
these problems) is that our digp
presentation is the culmination, the ,
emphasis, of a wvast complex
machine system wherein human degjg
processes must occur. It is natupg]
presume that if we have a compleg
automated system at some point, sy
day, the problems inherently requiy
to be solved and the decisions req i
to be made will be made by these |
slaves and man will not enter the g
tem. I do not think this will ever ocg
I believe that the more automation y
develop the more this will require g
cial skills of man-machine relations g
human analytical skills. Our major m
chine devices, which would be comp
ers, input/output equipment and s
storage devices, could be set up
automatic handling of data and sole
tions would be obtained by mathe
matical or other kinds of empiricl§
models established for these data. How
ever, the ultimate criterion to whid
appeal will be made will be the rationd
judgment of a human decision-maker
makers. .

I think it is fallacious to believe
the total automated system will
occur. I think that the complexities o
data processing system inherently I
quire major human intelligence. I
purpose of our automated system 1§
provide us with a “mercury on wing
with which such data can be handi
transmitted over long distances, and 8
which they can be compiled throu
calculations and other types of manip
lations. This kind of a machine syst¢
becomes a major facilitation where:
least the highest distillation of
course of events is provided the hum
decision-maker upon which to act. 8
are talking here concerning visual ¢
presentation technology as a means *
which human decision-makers hecd
associatively acquainted and briéf
from the end products of macis
actions.

Assumption 7 is a very difficult 0% |
maybe even elusive. It presumes ‘,‘ - Fig el
the formatting of data within W%
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constraints  allows for a

enflation
psentd .y 3 :
4 eedback system which is opti-

objectively, encompassing the purpose
and basis for the management control

for which machine actions are provided
through the normal operations which

o
pnm!"v” means that the end products of
‘ual presentation do not stand by
‘%1;1501\1‘::. It requires that decisions
ﬂ,l;:i(.h are made are fed back into the
“--tcm and the results of these actions
5-": ceen as a result of putting the sys-
“TI;.l'm work. The feedback which occurs
:ﬁr()”g]' thp systemn is such that we can
spe AN effect on the end goals of our
;;enf“"‘l management system, or the busi-
jess purpose itself. That is, the product
ot some time is the ability to see the
total loop in operation where feedback
in decisions can solve problems by mov-
ing the system to where we now are
able to see ultimate success in a goal
or critevion which has been established

have Dbeen set for them, in order to
provide the feedbacks which I have dis-
cussed, in order to provide the total
loop situation. Therefore, the decision
maker must communicate with the sys-
tem. To communicate with the system
means that through some input agent
such as a console device, a keyboard de-
vice, or only an electronic typewriter,
the operator gives instructions into the
system and perhaps asks such questions
as: “We change our scheduling such
that Event A now is held up for three
more weeks and that product materials,
XY, will be delivered with a five-week
lag. . . . How does this affect the initial
programming of our Phase 1 objectives?”

system itself, to be in existence. There-
fore, we place the major consideration
on the display devices themselves, cou-
pled with their effect on human beings,
as a sort of transducer within the
system.

nn[ﬂL

The eighth assumption is one in which
I think a lot of technical strides will
have to be made in the near future and
on which not much has been done. Dis-
play Compiler Optimization. What I
mean is: we have a data processing
system; this data processing system is
one in which human beings can operate
as recipients of the visual presentations
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Figure 5.

This is a real knotty problem, because
what we need now in order for our man-
agement data display system to operate
effectively is a basic compiler system
which optimizes the use of perhaps
special language that relates to display
driving, display instructions, and de-
velops through the interface equipment
some kind of optimization trade-off in
language and buffer equipment. Through
this optimization of special language,
interface equipment itself, logic equip-
ment, etc., we are now hypothetically
capable of developing a strong ability
to operate the display device beyond
just the normal set routines for for-
matted data. We can achieve new re-
sults in data based upon special calcula-
tions, new summaries, and in general
new products in handling the data in
flexible ways.

20

Assumption 9 is a very fundamental
one: — the management data display
system itself is an all encompassing sys-
tem and has been globally viewed and
developed properly. It assumes that the
requirements which have been set for
it have been established upon basic
analysis and that an over-all look has
been taken so that the system design
is fundamental and sound. It assumes
that the system basically meets with
the objectives for which the system has
been created.

If you will think back over the nine
assumptions which I have stipulated, we
already, see, in taking a future look
at display technology, that much im-
provement is needed in many areas to
make data display presentation an end
product or an output item by which
a human being as a transducer provides

feedback within a loop; and there ¥
much to be done in the next five to tei
years if we are to have effective systens
such as we presume we want.

Requirements of Management Dald
Displays: 1970 Era

Data requirements for 1970 are basi&
to the establishment of our manag®s
ment control system itself. It is M
personal belief, — 1 don’t know wheth®
this has been brought out by any &
tensive empirical studies in any way, *
that it will be a function of the natui®
of corporate structure at that tim“
That is, management data presenta
or management data displays in %
industrial setting require us to defils
them in relation to the basic proble®

associated with the nature of the corP®
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structure. In fact, we should set
o concept of “differentiation of levels

ufo perating effectiveness.”

0

obviously, data presentation is need-
qat different levels of management
ithin the corporate structure. It would
v related to those levels that were
propriate to certain aspects of the
gperating effectiveness of the business,
These levels are those at which im-
pm‘f{lllt decision making occurs to an

estent that justifies developing and im-
Jementing an elaborate system. In addi-
tion to decision making levels we are
coucemec] with where record .keeping
pceurs, because it is the gathering base
from which we take off onto the handling
of broad aspects of management data
for purposes of data display.

_~ 1 perceive of five distinct levels which
would provide fundamental requirements
for management data display in the
future in terms of the data or the in-
formation within the data.

‘ The first level is summary corporate
J data. This level sets a basic requirement
| which would naturally exist, it would
| appear to me, where major business
! decisions occur. This may be mostly
financial type data; then again, it may
relate to other information basically as-
sociated with financial data. This would
be the highest level of functioning for
the operating effectiveness of the busi-
ness where policies and end decisions
are made that affect the total corpora-
tion.

The second level is the development
of control data for manufacturing, in-
ventory control, reliability, etc. I refer
to the need to provide the basis for
maintaining schedules and their manipu-
lation. Simulation and gaming is a pos-
sibility to hypothesize what needs to

accomplished in terms of future
desives. Thus, by simulating, we estab-
lish the constraints and the framework
within which the future business policy
ecomes formulated.

A third level is what may be called
the managerial access to data, both in-

ividual and group viewing, in that
middle management is involved in the
andling of specific programs and with
tiefings,

A fourth level is an area which prob-

ably, in terms of its impact on business,

Ueeds much attention in the future.
ithout doubt much can be accomp-

s: ed through a data processing-display
¥Stem in marketing sales analyses, and
irket or business forecasting.

e fifth level of operation within the
.'Porate structure is technical informa-
04‘.\“"19'@53, or technical libraries, pre-
UMing o course that industries will
‘agre and more require almost instan-
b d%u:q information related to technical

Scientific matters, e.g., general engi-
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neering organizations in the aerospace
and electronic business. I refer to both
document and information retrieval, ac-
cess to libraries of data filed and stored
in a specific fashion, and even language
translation if possible. A large corpora-
tion typieal of our top five or ten within
this country, all of which have many
divisions spread throughout the country,
could very easily be tied together within
a total management system through long
line communications with devices which
could provide them a common access to
data. They could afford this kind of
system. Smaller corporations could pos-
sibly be tied to central library facilities.

Assuming the library sciences make ad- "

vances within the next ten years, it is
possible to tie a communication line
from a small business or a fairly small
corporation to a library and within cer-
tain priority levels and proprietary safe-
guards have access to data, both docu-
ment and information, to be retrieved
and displayed to technical or scientific
people who are requesting it. I think
that this is an area which has been
slow in coming, but will spiral as ad-
vances in technology, standards, and
compatibility are made which bring the
costs down.

Criteria for Display Hardware:
1970 Era

I see four areas of displays or four
categories of display hardware as needed
or related to what we have discussed
as requirements up to this point. For
example, number one would be the large
area display. (Fig. 1) — The large area
display, of _cours ild_be used en-
tirely for group viewing for Boards of
Directors, meetings of stockholders, and
other such large audience viewing. With-
in certain other group requirements,
large area display devices could be used
for briefing presentations and other
means of displaying data which could
address large numbers of people.

Naturally, criteria necessary for large
area display are: (a) high resolution,
(b) ability to operate in high ambient
environments, and (c) self-contained and
compact packaging such that it fits
against the wall. Such a display should
be able to show graphic data, tabular
data, and geographic data. This is a
big package — one of the major things
we are working hard on now is to get

high resolution and operation at high,

ambient lighting. Making it a small
package is difficult enough; combining
alphanumeric with half-tones creates
more and more problems. There is a
need, it appears, for large area display
devices from 3 or 4 feet by 3 or 4 feet
up to the kind that we see in a NORAD
headquarters. It should not, however, be
a display face that takes up a lot of

requests for them can be called back.

room relative to the space within which
it resides. In this sense, wide angle
viewing and lack of interference with
operations within the room in which it
exists, as well as other such criteria,
should be met. Although these are ideal
criteria for a large area display, I don't
believe they really exist today. We hope
that in the next ten years much improve-
ment and advanced technology will be
accomplished.

The second category is the small area
display (Fig. 2) which deals with the
éame‘&ind of data as a large area dis-
play but the sizes of characters, figures,
and resolution requirements are inherent- «
ly those within the smaller order of 9
square feet, 10 square feet, or 16 square
feet. Naturally, small area displays prob-
ably have more difficulty in meeting
the criteria above in that the require-
ments for associative equipment and
peripheral equipment, that go with dis-
play devices will have to be advanced
to meet the small area room space
requirements,

The third display category is a desk
top type display (Fig. 3). I don't mean "
a console, — I mean a display device, )
a display face, which as a small pack-
age can be pulled up from the side of
one desk and, in a small viewing area,
can with appropriate inquiry type key-
board make requests, send messages,
etc. It returns information from storage
or from processing so that it can be
viewed in a continuous fashion. Further, "\
it should not have to be held constant |
within visual view but, perhaps, could ~
have frames stored so that recurring

This calls for solid state “construction,
solid state techniques, per se, which
can be packaged small, perhaps micro-
circuitry, and other such advances which
would allow a high level executive com-
munication access to data which ordi-
narily if requested through secretaries or
“leg” men might take weeks to accumu-
late.

The fourth area is the integrated desk-
display device (Fig. 4). In addition to
the small package, we can see the need
for the combined or the integrated desk-
console display package which permits
more extensive operation and viewing.
For example, such a device could be a
video mixing system, providing share
capabilities between closed circuit tele-
vision and long line television com-
munication. In addition to the use of
the technique for purposes of generat-
ing displays of general management
data, alphanumeric and graphic, as need-
ed, it would allow for compiler manipu-
lation as we discussed in the display
compiler optimization assumption. This
device would__also__print _documents
which had been retrieved from docu-
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ment storage or printed information as
required. This hard copy of all. pre-
sentation materials could be achieved
from the data presentation itself and, of
course, the integrated desk-display-con-
sole would have computer control, It
would be a device for a man-computer-
interface, such that entrance into a
processor, access to its core, reprogram-
ming, actual programming itself, by per-
mitting individuals to work at a very
highly intellectual or highly technical
level of operation for purposes of manip-
ulation. This is not a VIP_device; this is
/a device for hard-working program man-
agers, devices for people at the manu-
facturing scheduling levels, inventory
“process control, quality control, reliabili-
ty control, the areas where major concern
is in continuation in operating on the
system.

The general criteria, of course, for all
four items are that they are relatively
inexpensive. This cannot be stressed too
much. The costs for equipments, their
maintenance for general display systems
and subsystems as they are part of
data processing-display systems have
risen continuously. Consequently, I think
that if you correlate costs with require-
ments you will see that there is high
correlation. So, maybe a re-examining of
requirements related to causes of in-
creased cost is necessary so that we will
not work toward providing in our ad-
vance designs of the future more and
more expensive devices because of more
and more expensive requirements. Work-
ing practically at requirements, taking
advantage of engineering advances to-
ward accomplishing basic design goals,
making solutions which go toward pro-
viding inexpensive displays will better
our chances. Reliability, of course, is
another aspect, but reliability in itself
can be furthered by engineering solu-
tions such as removing mechanical parts,
providing optimal circuitry, providing
components of long life, and preventive
maintenance procedures which will in-
herently provide reliability, and so on.

We recognize that to achieve our prac-
tical goals, inexpensiveness and reliabili-
ty are the major criteria, However, then
to recognize that this is part of a vast
data handling system, we see that the
job within the next ten years is an im-
mense one because data handling sys-
tems have become more complex and
therefore more expensive. Of course, at
the same time, advances have been
made in engineering solutions which
have achieved high reliability because of
the nature of discoveries of materials
and treatment of materials. Therefore,
in some ways, we have achieved per-
haps a movement toward less expen-
sive hardware. I firmly believe that
management science systems of the fu-
ture will not be implemented into man-
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agement control systems, as we liken
them to command and control systems,
unless we achieve a complete re-examina-
tion of hardware, hardware capability,
and its associate cost. More advanced
requirements are going to kill the use
of such equipments within corporate
industrial use unless a more realistic
approach to the problem is taken.

Advanced Display Techniques

1 believe that the greatest contribu-
tions in advanced display techniques are
in the solid state area — solid state in
terms of the techniques of providing
visual output display system operation
as well as solid stae in terms of the
problems of translating, decoding, de-
commutating, etc., data which are going
to be pushed out of large processors at
rapid speeds.

But this is the area in which primary
caution should be taken. We can make
many advances, for example, in the
future use of a semiconductor device
such as silicon slabs which are photo-
sensitive. They can be handled easily
and fabricated into many element PNPN
junction light-activated switches. There
are means by which this kind of material
can be light activated and actually create
the end point by emission of light
through, for example, other semi-con-
ductor materials such as gallium arsenide,
or by injection of electrons from the N
point to electro-luminescent phosphors
to create the lighted resolution element.
PC/EL phosphors combined appear to
be another possibility in which some suc-
cess exists today. Another is the im-
mersion of the N elements in an electro-
chemical bath, an area’ we have been
considering recently, combining the semi-
conductor material itself; using the light
activated switches for addressing and,
furthermore, using the actual N points
themselves as a reflective display face,
ete.

So, if we can be cautious about ad-
vanced developments, for example, a
basic scheme of use of semi-conductor
materials, and not try to develop such
tremendously gross arrays as are being
talked about at the moment for military
requirements in many areas, I think we
can be realistic in our accomplishments
in the next five years. If we continue
to demand higher resolution, we are
going to have to settle for some other
kinds of generalized addressing schemes
to be able to meet these demands. That\

is, the higher and higher we go in "\

resolution, the more and more resolution
elements we create and therefore the
greater the addressing and decodin

problem becomes in being able to de-
velop the N point or resolution element
as a display technique. I would say this
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is the greatest area of potential imipyg
ment. With it needs to go basic ﬂlla]y
as to the visual output requirementg
that we don’t get carried away |
thousands of lines to the inch which i
only break our back in attempting ¢
provide a buffer decoding device int‘
facing with computers which proyj,
the data. p

In another area, for example, for
area display we can see the possibjjjg
of miniaturization of alphanumeric elag
troluminescent fonts from which g
propriately switched segments will ppg
vide one kind of data as an excellay
basis for row by column, charting t)'
displays (Fig. 5). Also, the combingtjgy
of doped semi-conductors with injectjgy
to EL holds a great deal of promise fg
medium sized area displays. If
can develop appropriate semi-conduct
switching and addressing such as ligh
addressing and use the value of PNpy
junction switches and monolithic gy
cuits which exist in this area, we proh.
ably can inject a sufficient amount gf
electrons into the electroluminescent
phosphor to create a display element
which optimizes a color contrast valye
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I think the attempt to achieve light
contrast values in electroluminescence
a completely wrong approach to
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can see, in this one area alone when
we are either developing large or medium
and small area displays with many rest:
lution elements or in row by columi
fonts which need to switch segment§
that make up the numbers or charactersy
a basic improvement needed is in the
switching problem itself.
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eral cathode ray tube. It would
: .?11 ib,mlc- all the problems which are
e]”%d;m!‘ to the nature of matrix array
ntt?pdin}!,, and it in itself is limited to
lB"-«t_li” sizes. Actually, a light addressing
ce{e‘me becomes an important way or
# l,m,; of eliminating the tremendous
.mi;mnt of equipment which goes into
tf?ﬁ p;u'!iculnr areas of buff_er decoding.
Once perfected, it can bring the cost
o addressing a display technique down

[ren‘mndtms]y.

Another solid state area which has a
reat deal of potential and the advantage
of eliminating the pas_sibﬂity of‘ a tre-
mendous matrix decpdmg, and integra-
on as o switch (1];3[)[:1)’ e]gment an‘d
gircuit all in one, is Fhe piezoelectric
method. 1 think this is an area th'a:t
Jecidedly needs more emphasis than it
has today and that much research money
¢hould be going into it. The achieve-
ments so far are excellent. Research pub-
lished through mid-1963 discusses the
use of piezoelectric ceramic materials in
which the resolution capability of coinci-
dence of traveling elastic waves is at
the .080 inch spot size. This is a tre-
mendous achievement over the last sev-
eral years, and if it is now down to an
80 mil spot size 1 am sure, with enough
activity in research in this area to con-
trol the energizing of the acoustic wave,
we can probably achieve smaller resolu-
tion sizes which sufficiently satisfy our
resolution problems. I don’t think, how-
ever, that this will ever rise to the point
at which we are getting to the photo-
graphic quality resolution with piezo-
electric material, but I don’t think that’s
our problem. The problem is to inte-
grate material like lead zirconate titanate
as a switching material, charging ma-
terial, and display element all in one.
This can be used as a solid state injec-
tion device or as a solid state electro-
chemical device as a display face and
light addressing schemes could prob-
ably be developed with it. A tremendous
saving in cost could be provided in
the elimination of all extraneous hard-
Ware which has been required by the
general matrix addressing schemes up
to this point. However, it will never be
dccomplished by casual research; it re-
uires heavy concentrated research ef-
orts. I this is done, I believe it will
€ & very promising area for the future.

Another area of techniques which
i[;r?bahly needs to be discussed—whether
i 10ldg prm'nise or nf)t I am not sure —
in;";?md video, Military agencies have
Sa.nfl, ed the use of closed circuit TV,
o Ut- in C?Iﬂ'l‘, and in fact several corpo-
v s within the country have closed

Wt TV, Jt seems to be gaining
Tomentum, It is used for conferences,
T Ilricfing purposes, for the develop-

g of tapes which are played back at
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various times to provide specialized
briefings. One thing about colored video
today is its adequacy for generalized
purposes of briefings. There does exist
a high resolution tube and conceptual
systems have been designed around it.

This has been done by a major manu-
facturer; however, it is not really in use
as a system anywhere. It is expensive
to provide color in a generalized video
mixing system and, when you come
right down to it, an equivalent 1,000 line
resolution system for the generalized
requirement of high definition is ques-
tionable. However, if properly re-
searched, I feel sure that a 1,000 TV
line resolution system, in black and white
with a 21-inch diameter tube, would be
highly adequate for the purposes of
alphanumeric and for certain kinds of
geographic data.

The use of color has a dramatic ap-
peal. It becomes questionable, to some
degree, except as empirical evidence
substantiates its value in color coding
and impact. Probably for some time
to come, we will see the development
of closed circuit black and white video
systems being put into use within indus-
try and military and government agen-
cies as part of management control sys-
tems for briefing and other purposes.
Probably the higher resolution systems
which exist today will be expanded and
we might well see relatively less expen-
sive black and white 1,000 to 2,000 line
resolution systems developed within the
next five years or so such that, with a
wide angle tube, it will take up very
small space by use of solid state cir-
cuitry. Power source components of the
future will also take up smaller spaces
and be rather convenient items which
will enable black and white TV to be
placed into a typical video mixing sys-
tem which could satisfy the integrated
console display device which 1 dis-
cussed earlier. The real use and value
of a closed circuit television system
within the needs of a managerial struc-
ture would be interesting to consider.
I believe no objective studies have been
made about realistic values in practice.
I have seen these closed circuit systems
around and observed the amount of use
being made of them; with the mo-
mentum that is being gathered, no doubt
an inherent validity itself will be at face
value.

I would say .that beyond these areas,
there is much present existing equipment
in the transillumination projection areas
which use photographic means for the
basis of* presentation of data. In addi-
tion, other systems use scribing devices,
either light scribers, diamond needle
scribers, and photochromic materials plus
other kinds of equipment which can
be controlled by a computer. For some

years to come, these devices will prob-
ably provide the best kind of tech-
nology within the means available or
within the low cost areas that could do
a proper job in management data dis-
play presentation. I think that it will be
a long time before we go over the hump
in the things I have discussed, as well
as within the general areas of develop-
ment such as light modulation and other
techniques which exist today, before
they have become justified for manage-
ment data display presentation.

A group that worked for me a short
while back did a basic study in develop-
ing a data model for a hypothetical
governmental agency which could use
a management control system, and from
this hypothetical data model developed
a basic hardware configuration of proc-
essor and associated equipment with dis-
play devices which can handle these
requirements. The resulting least hard-
ware cost configuration was surprisingly
inexpensive.  Surprisingly, there are
equipments in the areas I have discussed
which, for some time to come, will still
be effective and least cost if they can
be accepted without trying to look for
something better, something new, and
something more advanced. Unfortunate-
ly, one gets into trouble by getting
immersed into advanced R and D and
the accompanying conflicts and expenses
which go with it. The long time cycle
for bringing something around to market
creates frustrations for those who want
the new display to be operational before
it can be available.

I believe that the advanced display
technology which has promise is: (a)
the possibility of microminiature electro-
luminescence, in modular packaging;
(b) the semi-conductor injection EL
type elements for large arrays of ele-
ments; (c) the semi-conductor, light-
addressed switching techniques (reflec-
tive techniques) and (d) the use of
micro-electronics and piezoelectric ma-
terials for combined switching, decod-
ing and resolution elements. They are
here for the 1970 era if we spend some
effective time in research development
with good artistry and relate them to
reasonable requirements. They can be
brought to the point of least cost ma-
terials and least cost fabrication. These
advanced techniques will, I believe,
give us a sound capability to meet the
requirements of management data dis-
plays of the future.

This paper was delivered at the Second
Institute on Electronic Information Displays
held at the American University, Washing-
ton, D.C. It appeared initially in Bulletin
No. 10 published by the University’s Center
for Technology and Administration.
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IBM reports to the industry

IBM SYSTEM/360 offers
modulardata communications

1BM’s all-purpose sysTEM/g6o of-
fers the widest range of data com-
munication capabilities available.

It can be expanded, in stages, to
take input from one to 256 commu-
nication lines. You may start with
only one line and add as many as
you need.

The system allows message data
to arrive simultaneously while nor-
mal processing operations are un-
derway. Its fast, multiple interrupt
plan minimizes the time needed to
make a program switch, identify the
interrupt, and act on it. Control
programs automatically relocate
programs when necessary.

Now, data communications with
IBM SYSTEM/g60o makes advanced
management information systems
practical for a wide range of busi-
nesses. You can tailor your data com-
munications system to fit your prob-
lem precisely.

IBM introduces new Graphic
Data Processing System

Now you can store maps, charts,
graphs, and engineering drawings
in your data processing system and
reproduce them instantly in their
original form.

BM’s new Graphic Data Proc-
essing System scans graphic infor-
mation, converts it into digital form
and then stores it. When needed,
the data is reconverted to graphic
form and displayed on the console
screen.

Four units of this new system pro-
vide these data communication ca-
pabilities. The 2280 Film Recorder
takes data from the computer (for
example, a digital description of an
engineering drawing), and repro-
duces it in graphic form on g5 mm
film. Up to 20,000 lines of alpha-
meric information per minute can
be reproduced by the Film Recorder.

The 2281 Film Scanner can scan
microfilm images and transmit
them, in digital form, to a com-
puter. The 2282 Film Recorder/
Scanner combines the functions of
recording and scanning in one unit.

The 2250 Visual Display Unit lets
you view graphic information on a
TV-like screen. With a light pen,
available with the unit, you can
delete, change or add to the infor-
mation on the screen. The com-
puter calculated adjustments are
displayed while you watch.

“

New keyboard provides morg
efficient computer data entry

The 18BM 1092/1093 Programmeq
Keyboard comes with unmarkeq
keys—100, 150 or 160 of them, de.
pending on the model.

Over the blank keyboard, yoy
place a keymat. Words printed on
the keymat match your business
language and your application.

Each key illuminates when you
press it...giving you instant visual
verification of the data entered.

Acttach the 1092 or 1094 to an 1Bm
1050 Data Communications System
and you can transmit data to a re-
mote 1050 or a computer. For oper-
ation without a 1050, a 1092 must
be connected to a 1093. The 1092
thus connected, or a 1095 used inde-
pendently, can then be attached to
a telephone subset and transmit
data to a modified 24/26 Card
Punch.

The 1092/1093 is easy to learn
and easy to operate. It's especially
suitable for these major applica-
tions: hospital information systems,
bulk station marketing in the petro-
leum industry, reservation systems,
sales order entry, and remote in-
quiry to processor files.
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New unit plots graphs
for scientists and engineers

The new 18M #7404 Graphic Out-
put Unit automatically plots graphs,
maps or diagrams from computer

enerated information.

Particularly suited to producing
gmphic displays of scientific com-
putations and engineering design
data, the 7404 may be used in either
of two configurations: linked to a
computer (the 18M %7040, 7044, 7090,
7094 or 7094 1I) or used alone with
an 1BM 729 or any of the 2400 series
magnetic tape units.

1t plots points, prints symbols or
draws lines (at a rate of up to 280
inches per minute) on a 29” square
surface.

In science and engineering, it can
be used to evaluate results of wind-
tunnel tests, prepare census and
weather maps, draw portraits of un-
derground petroleum fields, simu-
late and test piping networks—and
many more.

It can also be used for visual pres-
entation of management data.

Audio Response Units give
spoken replies to inquiries

Pick up a telephone. Dial an in-
quiry. In seconds, you receive a
spoken reply from your computer—
via an 1BM #7470 or 77472 Audio Re-
sponse Unit.

With an Audio Response Unit,
you determine what it can say by
choosing from a wide selection of
vocabularies designed to meet your
business needs. And you can choose
any number of communication lines
to fit your exact needs.

These new devices eliminate man-
ual record searching, provide a di-
rect link to vital stored information
and greatly reduce the time required
to handle business transactions.

These units can be attached to
the 1BM sysTEM/g6o, as well as to
any of 1BM’s 1400 series of computers.

Circle Reader Service Card No. 10

IBM 1015 Terminal to be
available to 1410 or 7010 users

It’s the 1M 1015 Inquiry Display
Terminal that was announced last
April as part of the all-purpose
SYSTEM / 360.

In mid 196y, this same visual com-
munications terminal will be avail-
able to users of 1410 or 7010 systems.
A new adapter feature for the 1414
I/O synchronizer (model 4 or &)
makes this connection possible. Up
to 6o display terminals can be con-
nected to either system.

The 1015 rapidly displays key-
board inquiries and computes re-
plies on a circular viewing screen.
By pressing a button, the operator
may clear the screen.

The 1M 1015 Terminal is ideal
for such uses as information re-
trieval, inventory and production
control, credit checking and cus-
tomer record status reporting —
wherever quick response and much
data is needed to answer inquiries.

®
DATA PROCESSING
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PHOTO SENSOR PROBLEMS IN
DISPLAY LUMINANCE
MEASUREMENT

Many engineers trained in electronics
are now pursuing interests where the
measurement of light is necessary. It is
not uncommon in electrical laboratories
to make measurements to better than 1%
accuracy. And, with the advent of the
digital voltmeter, measurements to four
places are routine.

The neophyte light measurer is, there-
fore, inclined to be somewhat horrified
to hear photometric engineers talk about
accuracies of 10% for ordinary measure-
ments. The first impulse is to assume
that the field is behind the state-of-the-
art and mount one’s charger in an at-
tempt to bring light and order. As an
example, why not just comnect a cell
to a digital voltmeter and achieve four-
place accuracy?

My thesis here is that one should
know the variables and possible sources
of error in his equipment, then do his
best to minimize these, and after all
that, try to be satisfied if he achieves 5%
accuracy.

Probably the outstanding problem en-
countered in light measurement, which
does not appear in the electrical labora-
tory, is that of optical system geometry.
In coupling the photo sensor to the
unknown luminous source, an assort-
ment of geometrical and transmission
variables must be tied down. This in-
cludes the directional response of the
sensor and its optical system, the direc-
tivity of the source, the curious and
often unpredictable effects of interposed
elements, such as lenses and apertures,
and even fly specks deposited on these
optical parts.

Now, supposing that by some magical
means (or by several weeks of effort),
we have eliminated all of the unknowns
in attenuation and directivity between
the source and the sensor, another im-
portant problem faces us, which is that
of the spectral response of the sensor.
For many vyears light measurements
have been made using the photometric
system in which all sensors should have
the same spectral response as the aver-
age human eye. Figure 1 shows a syn-
thetic curve of the average human eye
as established by averaging the spectral
response curves of a large number of
persons. Footcandles, footlamberts, lu-
mens, etc., are among the units of the
photometric system. (The metric equiva-
lents are now becoming common in this
country, including the candela, lux, etc.)
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When working to radiometric stand-
ards, a sensor may be used which has
an equal power response over the de-
sired spectral region. Hopefully in this
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by Royal H. Akin

case, the sensor will have an equal g
put for a given number of watts .-
millimicron of band width over the
tire desired spectral range. What is gag,
sionally overlooked here is Planck’s [
which says that the energy of a photg l
is equal to “H nu” where H is Plang}
constant and nu is the frequency of tha ;
energy. This means a quantum at 4(g
millimicrons has twice the energy of
one at 800 millimicrons. Now, sing
most photo sensors are quantum deteqs
tors (or quantum counters), they haye
a built-in frequency dependent energy
error so that the eventual radwmetr;
calibration must be done by a heat g
energy sensitive device such as a thermg.
pile or Golay detector.

We will pursue the photometric ap.
proach in this paper, although I any
sure that many engineers are dmdhsﬁ d
with the photometric standards and sey-
eral have proposed to me that new
standards be set up. This is all well and’
good, but people have been thinking
about this subject for 75 years, at least,
and there are good reasons for a CIE
standard.

I recently had a discussion with & §
scientist who is trying to find out what
the fish do after the sun goes dowm
Mainly, if they are schooling fish, they
quit schooling. He is trying to meas -?
exactly when it gets too dark to go 08  mon
school, and his problem is what kmd proy
of units to use. If he uses the standaﬂl
human eye curve, he may be in err r
because, if the fish does not see red
(which he probably doesn’t), the sud
will go down for the fish before it does
for the human. Fig

If he uses radiometric units (watts)g
he has the question of what happens 108 00
the light spectrally after it enters ti®
water and, also, the problem of generat
ing a hght which, in his laboratory, hi '
the same spectral output as the sun an®
whose color is modified the same Wal E
as the sun when the sun goes below e &
horizon. ’ g

What he really needs is a dectecto" 1
which exactly matches the fish’s eye s
(and he admits that this is not 0%
well known). He thought. that certﬂ‘
studies of the photosensitive dyes in \i
fish’s eye could allow him to pledd'
within at least 20% of what the cur®
would be and he plans to use a sens”
with this response for his experimée’’s
Now, the problem arises for him, ho¥
INFQ
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does he report his studies so that other
mvestigators may duplicate or refute
his experiment?

This is the kind of problem which
everyone wrestles with who originates
any kind of a new energy standard. In
his case, a method which might be suit-
able would be to use a photopic sensor;
that is, a footcandle meter together with
a known source (such as an incandescent
bulb at 2854° K) and then standardize
his nonphotopic underwater sensor in
“fishcandles” at a specified luminance;
for instance, one footcandle. This is a
neat touch because it avoids the mathe-
matical integration problem, (which is
more easily said than done), and it
provides a point where another experi-
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menter may re-establish the variables
of the experiment.

I will say, again, that a lot of very
astute people have considered this prob-
lem for many years, and the footcandle—
with all of its weaknesses — is still a very
useful unit.

An important variable in precision
photometric measurement is that of the
sensitivity of the detector. There is a
large loss of energy in many collecting
systems, particularly those that are direc-
tive. The human eye is such’a sensitive
device that it is often desirable to meas-
ure light at levels bordering the thresh-
old of the usable sensitivity of most
sensors. At these low energy levels, the
problems of instability due to tempera-

Figure 7.
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ture, time, accidental overloads (and,
as has been suggested, the phase of the
moon) become significant. These are
not insurmountable problems, but they
must be reckoned with before any de-
pendable measurements can be achieved.
The accompanying figures help to illus-
trate some of these difficulties.

In recent years the cadmium sulfide
cell has become very popular. This is
understandable because it is inexpensive,
small, rugged, and very sensitive. It is
about 2 orders of magnitude better than
the best photovoltaic cells and about 2
or 3 orders of magnitude less sensitive
than the larger and more complicated
photomultiplier. Figure 2A shows the
temperature effect on a cadmium sulfide

LIZED CATHODE
WAL SENSITIVITIES
OF
9314
A PHOTOTUBES,
I5-4 SURFACE

TYPE

CATHODE SPECTRAL
SENSITIVITY FOR S-4& SURFACE

INDUSTRIES ASSOCIATION
MAXIMUM RESPONSE AT
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lead to instability with time and temperature are gradually being
minimized.

Regarding the typical uses, it should be remembered that any of
these sensors could probably be made to serve in 75% of the uses listed,
however, there is an optimum senscr for each service and this listing is

The following chart is far from comprehensive but will give the
reader some place to start in selecting a photo sensor for his application.
It should be remembered that this data was gathered from the published
data sheets of many manufacturers, in some cases tempered by sober
experience and in general believed to be accurate. It should be re- el 5 ived ]
N membered that imanufacturers’ ‘data sheets offen omit many of the therefore limited to the most wide spread application for the particular cell.

unpleasant properties of their products. Where N. A, is entered in the chart it indicates that the author did
{ not have available to him any information on this factor. The line marked

In addition, the state-of-the-art, particularly with respect to solid Relative Sensitivity is admittedly somewhat subjective; however, the word

state photo sensors, is rapidly advancing and the various factors which sensitivity itself is subject to interpretation by each manufacturer and user,

FACTOR CADMIUM CADMIUM LEAD PHOTO PHOTO SILICON SELENIUM VACUUM PHOTO
SULFIDE SELENIDE SULFIDE DIODES TRANSISTORS VOLTAIC VOLTAIC DIODE MULTIPLIER
i RELATIVE GOOD VERY GOOD TO GOOD FAIR POOR POOR POOR EXCELLENT
SENSITIVITY GOOD EXCELLENT
(NANOMETERS) VARIABLE 500-900 NM 500-3000 NM 400-1100 NM 400-1100 NM 380-800 NM 350-800 NM many types many types
SPECTRAL 400-800 NM see fig. 6 see fig. 6
CHARACTERISTICS
RUGGEDNESS GOOD GOOD GOOD GOOD GOOD FAIR GOOD POOR TO FAIR POCR TO GOOD
SIZE VERY SMALL VERY SMALL VERY SMALL VERY SMALL VERY SMALL MEDIUM MEDIUM MEDIUM MEDIUM TO
TEMPERATURE POOR VERY POOR POOR FAIR POOR VERY GOOD VERY GOOD VERY GOCD LARGE
SENSITIVITY. VERY GOOD
FATIGUE POOR POOR N.A, N.A. N.A. GOOD VERY GOOD GOOD WITH GOOD IF LIGHT
RESISTANCE LOW LIGHT LEVELS & ANODE
LEVELS CURRENT KEPT LOW
TYPICAL 25-3.00 .35-5.00 5.00 - 200.00 10.00 - 100.00 5.00 - 50.00 1.00 - 10.00 1.00 - 50.00 5.00 - 20.00 9.00 - 750.00
COST RANGE
ASSOCIATED SIMPLE IF SIMPLE USUALLY DEPENDS ON DEPENDS ON SIMPLE SIMPLE MODERATE MODERATE TO
EQUIPMENT NOT TEMP. COMPLEX APPLICATION APPLICATION COMPLEX
COMPLEXITY COMPENSATED
STABILITY N.A. N.A. FAIR N.A. N.A. GOOD EXCELLENT EXCELLENT IF EXCELLENT IF
WITH TIME BETTER THAN NOT ABUSED NOT ABUSED
CdSe
% RESPONSE MILLISECONDS - - - - - - TENTHS OF MICROSECONDS MILLISECONDS TENTHS OF MICROSECONDS HUNDREDTHS OF
= TIME BUT VERY DEPENDENT ON LIGHT LEVEL MICROSECONDS MILLISECONDS MICROSECONDS
> VERY SLOW AT LOW LEVELS
=
5 TYPICAL USES INEXPENSIVE LIGHT COOLED L.R. LASER LASER SOLAR CELLS PRECISION COLORIMETERS SCINTILLATORS
> METERS DETECTORS DEMODULATOR DEMODULATOR CARD READOUT FOOTCANDLE RADIATION LABORATORY
E PHOTO RELAYS RADIOMETERS RADIOMETERS PHOTO RELAY PHOTO RELAYS METERS PULSE PHOTOMETRY
=< CAMERA EXPOSURE PHOTO PHOTO EXPOSURE INTEGRATORS SENSITIVE
- CONTROLS CHOPPERS CHOPPERS METERS LIGHT LIGHT METERS
)z’ PHOTC CHOPPERS CARD READOUT METERS STAR TRACKERS
- SPECTRO-PHOTO
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psor at a 10~footcm_1dle level. Curves
cnilar tO this are often published by
. pufacturers of cadmium sulfide cells.
m::oks great, doesn’t it? There are a few
L.muf:mtumrs (this curve was supplied
m\; the Radio Corporation of America)
also give you the temperature
at low light levels, as we see by
s 2B, Notice that at the .01 foot-
candle level the error is 400 to 1 when
the temperature drops from 25° C. to
freezing: Of course, .01 footcandles is
indeed’ a low level, but a person can
read @ newspaper at 1 footcandle and,
since a 10-to-1 loss is not uncommon in
a photometric device, it is not hard to
see that you can get into trouble on a
cold day. This error is very difficult to
correct completely by means of thermis-
tors or other temperature sensitive de-
vices. Fatigue is also serious in cadmium
sulfide cells.

The state of the art is definitely im-
proving and I think we can expect these
sensors to get better.

who
cul'\’e

Figure 3 reveals the spectral response
of a well-known cadmium sulfide cell,
recommended by its manufacturer for
light measurement purposes, superim-
posed on the photopic response curve
of the eye. 1 would like to read you
verbatim from the manufacturer’s speci-
fications for this device: “Although the
monochromatic spectral response is not
identical with the eye, the curves share
a common peak and axis of symmetry.”
This is not sufficient for general meas-
urement.

The error curve in Fig. 4A shows
how large the error can be for certain
light sources. (This was derived by
dividing the photopic curve into that of
the cell.) As you can see, in the blue
and in the red it is tremendously in
error. For instance, with the mercury
vapor lamp of the type commonly used
for high-level illumination of parking
lots and so forth (Fig. 4B), you can
see that much of the energy lies in the
blue with little near the sensor’s peak.
One of the peaks is at.410 millimicrons,
lying in an area where the error is
Practically infinite because the eye has
almost no response and the cell con-
siderable sensitivity.

Some of these errors can be correct-
ed with filters, but it is a task to make
4 good correction. This is because there
5 a large variation from cell to cell
and because the sensitivity variation with
Wave length is so enormous that very
violent correction factors are required.
In addition, such a filter might reduce
the sensitivity by a factor of 100 or so,
Betting us back into the nasty problem
%t temperature sensitivity.

Another type of cell which has been

for many years and has a fine
"ecord for stability and repeatability is
€ photovoltaic selenium cell, known

|
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also as the Weston cell. If properly elec-
trically loaded, this cell is almost inde-
pendent of temperature and very nearly
linear in output, with respect to radia-
tion level, over a large dynamic range.
Unfortunately, under these conditions the
voltage output is exceedingly small and
requires a great deal of amplification.
With the stable high-gain instrumenta-
tion amplifiers that are now available,
very accurate readings can be repeated-
ly obtained with care.

A failing of this cell is its somewhat
poor response in the blue. This is not
much of a problem if the response is
to match the eye, and a photopically
corrected cell is directly available from
several manufacturers. However, if one
wishes to match the spectral response
of the selenium photovoltaic cell to a
blue sensitive curve, such as that of
panchromatic film, an impasse is reached.
In fact, most users of selenium type

light meters would be surprised to know
how different the response of their meter
is to that of the film in their camera.
This problem is usually resolved by day-
light vs. tungsten correction factors.

Figure 5 shows the response curve
of a well-known light meter together
with that of Eastman Kodak Verichrome-
panchromatic film. I have heard an ex-
pert photographer, with many years’
experience, say, “This meter works fine
under incandescent light, but something
just seems to go wrong when you get
it out in the open.” His problem could
have been the lack of blue response.

I might point out here, again, that
the cadmium sulfide exposure meters
are, in general, as bad or worse in the
blue spectrum.

Along this line, here is part of the
specification from the American Stand-
ards Association publication on general
purpose photographic exposure meters.
“The spectral sensitivity of the exposure
meter shall be continuous in the range
of 3,500 angstroms to 7,000 angstroms
when the meter is exposed to a source
of equal energy at all wave lengths,
and not more than 5% of the total re-
sponse of the meter shall be due to
wave lengths shorter than 3,500 ang-
stroms when tested in the same manner.”

An enormous peak in the infrared or
ultraviolet could occur and still not
violate this standard (this usually doesn’t
happen). I will say that most manufac-
turers of exposure meters do very much
better than this, but it does indicate
how sloppy some of these alleged speci-
fications may be.

Two new devices which have been
marketed in recent years are the photo-
diode and the photo transistor. Untl
recently the main use seems to be that
of reading punch cards or other on/off
sensing devices. They combine small
sizes and great sensitivity. Some of these

would make very good light sensitive
thermometers, if you happen to need
such a device. In the last year much
progress has been made in reducing the
noise and temperature dependence of
these units. They can be very useful
in radiometric measurements because of
their broad spectral response.

Another class of cell is the lead sul-
fide, lead telluride, and so forth, com-
monly used in infrared detection systems.
Most of these are used with choppers
and reference radiators and cooled to
liquid air temperatures so that their
vagaries of sensitivity are effectively
eliminated. They are not commonly used
in ordinary light measuring instruments,
mainly because of the poor blue re-
sponse and complicated associated equip-
ment.

Vacuum photoemissive cells have a
long history and many variations are
available. The low sensitivity of these
devices is rapidly making them obsolete
except for special uses. One interesting
embodiment of this cell is the series of
photodiodes made by IT&T which have
linear output over enormous dynamic
ranges. Some of these are capable of
carrying peak currents on the order of
many amperes and yet are linear down
to currents in the microampere range.
These are useful in the measurement of
pulses of tremendous brightness, such as
nuclear bomb bursts or plasma dis-
charges.

The photomultiplier, in recent years,
has come out of the scientific laboratory
and become a part of generally used
instruments. The greatest advantage of
the photomultiplier is its sensitivity,
which is unexcelled except, perhaps,
for the new laser light amplifiers. This
sensitivity, coupled with the availability
of numerous photocathode materials with
varied spectral responses, makes the
photomultiplier useful in practically all
applications where small amounts of
light are to be measured.

Figure 6 illustrates the spectral re-
sponse of five common photo surfaces.
This is a logarithmic graph so that the
variation in response is really greater
than it might appear at the first viewing.
You will notice that the S-1 has per-
haps only 1/50th the sensitivity of the
S-17. However, the S-1 does respond
over into the infrared.

It is interesting to note the quantum
efficiency lines. The 10% line indicates
that for each 10 quanta striking the
cathode, one photoelectron will be eject-
ed. Recent calculations by R. Clark Jones
indicate that the 1P21 photomultiplier,
which has the S-4 surface, is on a par
with the human eye as far as being the
ultimate in sensitive detectors. Of course,
this is a pretty rubbery subject and any
calculations have to be highly qualified.

It has been estimated that the eye
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sees, in the case of a faint star, approxi-
mately one out of every eight quanta
incident on the commea. This very fact
of the eye’s enormous sensitivity is one
of the things that makes light measure-
ment a challenging matter.

In the past many people have avoided
photomultipliers because of the compli-
cated circuitry and high voltages. The
technological advances of the last few
years have minimized this problem and
the photomultiplier is beginning to find
use in portable instruments.

Again, however, we must take the
specifications given by even the most re-
liable manufacturers with a slight grain
of salt. Fig. 7, which is due to A. R.
Boileau at the Scripps Institute of
Oceanography, shows the red response
of fifteen 931A photomultipliers as com-
pared with the spectral sensitivity for
the S-4 surfaces as specified by the
Electronic Industries Association. You
will note that there are four or five of
the tubes which come close. You will
also note that there is a 50 millimicron
variation in the peak response and that
the response at 570 millimicrons can be
as much as 2 to 1 in error from the
specified curve.

One reason for showing this particular

set of curves is that a filter is made by
Eastman Kodak Company, No. 106, in-
tended specifically for the correction of
S-4 surfaces to match the photopic re-
sponse. I have high respect for Eastman
Whratten filters and have found them to
be remarkably consistent. But you can
see from this slide that any one filter
cannot be used to correct properly every
tube. We have found it desirable in our
work to check all of these tubes and,
where necessary, supply different filters.

Just because you have a photometer
with an S-4 surface and the standard
Whratten filter, it “ain’t necessarily photo-
pic”.

It is often useful to match the spectral
response of your instrument to the curve
of the eventual sensor in the system, be
it the eye, film, or TV camera. In one
instance in a Combat Information Center
display, fluorescent chalk was being
observed both by operators and a
vidicon-type TV camera. Measurements
made with a photopic photometer in-
dicated that the chalk, which, as I re-
member was fluorescent orange, was
suitable for both purposes. But the TV
camera, having a much better response
in the blue, showed little contrast be-
tween the chalked-in lines and the back-

ground. A green fluorescent chy]
much more distinct. Measurement of A
display with the proper photoy,§
could have saved a lot of orange ﬂ%,
cent chalk. .

The last point that I would like o
bring out is the desirability of ]‘aVin'
good luminance standard with g‘
known color and brightness, and pep
ring all of your measurements },4
to it.

Then, after you have taken great gqes
you probably will have errors of
than 10%. And, if you are off that my, "];
who's going to tell you ditferentlyp

I would not like my message tq
interpreted as a plea for sloppy meagym.
ments, but rather one of caution thyy g
is easy to be misled in measuring ragj
tion when all of the variables are n
exactly known. i

This paper was presented at the Third

National Symposium of the Society for
formation Display, February, 1964, 1

Bibliography of Especially Useful

Books on Photometry

1. Summer, W.; “Photosensitors”; Macmil
lan 1957. 1

2. Moon, Parry; “The Scientific Basis of
Hluminating Engineering”; Dover 196

3. Walsh, John W. T., “Photometry”, Mge
millan 1958. 1
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COLOR OUTPUT
GENERATION SYSTEM

by James H. Dinwiddic and Robert C. Mullens

ABSTRACT

The computing industry’s develop-
ment of visual display hardware, includ-
ing printers, cathode ray devices and
plotters has presented a unique prob-
lem to the user of such equipments. In
addition to being familiar with the
idiosyncracies of these display devices,
the user must be a capable computer
programmer to gather and convert the
data to be displayed.

The general purpose Color Output
Generation System (COGS) is a re-
search vehicle for exploring the future
development of general purpose pro-
gramming languages for display devices.
COGS enables the user to quickly speci-
fy display equipment and to easily and
efficiently specify the acquisition and
format of the data to be represented.
Scaling, framing and data conversions
are handled within the system and need
not be considered by the user.

COGS can be a highly efficient short
cut in the complex field of data repre-
sentation. Most advanced techniques of
graphic representation have been in-
corporated into the system which has
been designed and implemented exclu-
sively by Datatrol Corporation for the
National Military Command System Sup-
port Center. Displays have been pro-
grammed for the NMCSSC full color
system and the on-line printer. It is
anticipated that displays for plotters
and cathode ray devices can be handled
with equal ease.

Introduction

An examination of the development
of data display hardware over the past
few years indicates the greatest strides
have been made quite recently. It is

=

Figure 1.
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this introduction of more advanced, pro-
grammable display equipments that has
led to the design and implementation
of the Color Output Generation System
(COGS), a multi phase independent
computer system oriented to the prob-
lems of visual data presentation.

Even though sophisticated systems
are coming to the fore, one must con-
sider the current standards in data rep-
resentation, the printer and the plotter.
Considerable effort has been expended
towards reducing data to tabular form
for printers and plotting complex curves
on plotters. Combinations of data rep-
resentation on either device are usually
considered too difficult for the average
application and as a result, are rarely
done. Speed and accuracy of plotters
have not improved greatly until recently
and the versatility of either of these dis-
play devices is limited. Cathode ray
tubes and electrostatic devices are now
being developed and used. The problems

" associated with these are usually low

quality and expense of print in the
case of hard copy devices, and buffer
and flicker limitations in the case of
the regenerative CRT.

The common characteristics of display
hardware appear to be matrix size and

.character size or sizes. A basic and ad-

dressable X/Y matrix is present in all
display devices while other features such
as character and/or symbol printing,
changing font, color specification, and
drawing capability are characteristic of
the individual unit.

The full color display system located
at the National Military Command Sys-
tem Support Center (NMCSSC)! is a

photo type process with on-line slide-

A
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making capabilities. The system had
the common characteristics of di‘s')
devices except that changeable !
acter or symbol size is not allge
Characteristics in addition to the
ously mentioned features are th;.!

tention and filing of display resyjgs«d

a_photographic_overlay capabiliy,

A cursory examination of some of
programming samples for versatile -
flexible display equipments ingjut
that while each function is apparge
simple, the combination of functiong ‘
the application of data can be extrg
difficult. Many times the combing,
of graphic artist, experienced Comppe
programmer, and operations reseqy
analyst is needed to display data ¢
tively. Since the availability of such
individual is unlikely and commuy;
tion among a team of such indivigyt
is often difficult, a standard, effecg
and practical language for specificatigs
and use is desirable. COGS is a fiq
attempt at creating such a language_‘.
is a research vehicle for the testing gf
the current language and the develoy
ment and testing of additional functigge
The system is implemented on the Cope
trol Data 1604 computer. It is, by pg
means, the final answer to quick dig .
play problems. However, it appears f
satisfy the majority of the current da
finable problems.
System Description _

Several major considerations must b
made in the design and implementation’
of any general purpose system. [?oremo

is the scope of possibilities. As applied’
to COGS, tEmLay_b?THustmted v |
studying the different characteristics -‘ﬁ[
the many display devices. Only basi¢
parameters (size) are considered by the
code generation and operation phases.
The idiosyncracies of the object display’
device are applied in the output coi
verter/driver routines. (We shall ex §
plain more completely in the ensuing
paragraphs. )
A second primary concern encoul
tered in such an undertaking is that 0'2}
Mata definition. This classic problem hﬁ_’j-
itself been the subject of many dissertas
tions, so at this time we shall just menss
tion that in implementing COBS, 8“’,
existing technique was employed. THE
Core Data Set Description (Cl)Sm_
method, developed at the NMCSSC, wisy
selected and has proven to provide &
satisfactory means of symbolic repr®
sentation. t
The third, and often ignored, prob®
lem is operating speed. Because this sy
tem was to be implemented using 3
compiler language, optimum code L‘O“ldi
not be expected. To compensate for th*
COGS was divided into logical phasé®
(see Fig. 1) with considerable retentio®
of interim data. Portions of the syste™
can be repeated in the event of malfun®
tions and the division by logical fun®

INFORMATION DISPLAY, JAN/FEB, 1



enables batch processing by type
1 availability. While not implemented,
nﬂl.tilf'e aspects have been discussed.

ﬁephﬁse I (the COGS Assembly Pro-

,) converts and establishes defini-
‘m: of equipment, layouts, data and
" indices. These values are input by
the user and where applicable all refer-
ces to X/Y coordinates are scaled to
:;]ne seudo display matrix which is the
h;m't of the system. Program steps, writ-
ben in 2 symbolic assembly language
are converted to binary sequence steps.
These definitions and sequence steps

data indi

combine to form a complete procedure
1o be sent to the second phase. Up to
5 this point, the procedure is independent
h_ an. of all data values and will be available
Nicg. in assembled form for any data within
dualy the confines of the CDSD definitions
ctive, = supplied initially.
ation. The Display Language Generator is
first h the operate/generate phase (Phase II)
e. Itk ¢ cOGS. It has the task of acquiring
g of the referenced data and applying it
elop- where requested in the procedure se-
Lions, quence steps. This phase has cognizance
Con- only of the pseudo display matrix and,
y no therefore, must be capable of exercising
dis- } any of the various features of the many
s to display devices. The output from Phase
t de- 11 is the Intermediate Display Language
(IDL) code which is generated as a re-
sult of the combined definitions, data,
st _be and sequence steps. IDL is a generalized
ation code which encompasses the various
.-mpst functions of display devices such as
plied ‘ generate character, connect two points,
1 by select color, etc.
cs of The third phase must be capable of
basic converting the IDL code to a form
v the acceptable by the object device. It is
ases: therefore necessary to have a separate
splay Phase III program for each piece of
con- available display equipment. Likewise,
ex it is necessary only to re-write this por-
suing tion in the event of equipment changes,
as it is the only part of COGS which
oun= is based on a given display device.
at of Data
1 has File descriptions are a major problem
erta g any general purpose programming
men-\ lnguage. COGS has the capability of
), andling input data in nearly any de-
TheSl scribable form. The input data is refer-
'SD),' ticed symbolically and the associated
WL at description is used to input and
Je @ ®tract the appropriate fields. Several
apres cfinitions of data descriptors will be
o Selpful in understanding further usage
0 N COGS context. These definitions are:
sys? IEM"‘ A computer word or sub-word field.
g A filry A group of items with the same sub-
'.Ullld Tab script within a table.
. this € A group of entries with either a serial
m:‘;es‘ . i Block OA" r’:\aer:\lclai; er:targ z;rljocr::r:r more tables
ation Ing for transfer to or from magnetic tape.
-stem X A range of entry/item subscripts with
Func- e, fixed increment between entries.
func: ler A symbolic name or tag of an ltem,
Table, or Block.
5, 1908 NrormaTIon DISPLAY, JAN/FEB, 1965

As illustrated in Fig. 2, an item such
as ABCDE is only a sub-word field of
each three word entry in table WXYZ.
The remaining bits of each three word
entry may be other than item fields or
may have no significance. Fig. 3 shows
a block of three tables.

Normally, a user of this type of data
desires to sum all data of a similar

TASLE WXYZ = In‘r L MACHINE WORDS

e 1 ENTRISS

| woa |
g INiren o o

Il i —\nlu Mere |
INTRY | [ - ]

—

! ™ i
Figure 2

type, cumulate similar data or have a
series of data represent coordinate points
on a map or graph. In order to work
with an entire group of similar things
such as all items with the same name
found in a table, an index is necessary.
An index is more commonly specified
with a starting value, an incremental
value, and a terminal value. If one de-
sired to acquire every other item instead
of every item, it would be necessary to
increase the increment value by one. If
one desired to acquire only the first half
of a list of items, he would reduce the
terminal value or last subscript value by
one half. Fig. 4 illustrates three ex-
amples of indexing over a possible thir-
teen items. In the first and third ex-
amples, seven items each would be
acquired or manipulated while in the
second example, only four items would
be acquired for use. The method of
acquiring or working with all of a series
of data by identifying and indexing in
one reference is a major short cut in
programming the display of data.

The desire to represent all of a group
of data on a display has led to the data
bank concept. Just as an accumulator
is a storage receptacle for arithmetic
operations in a computer, so a data
bank is used for operation in the proc-,
ess of display generation. The difference
is that while an accumulator represents
one result, a bank will contain the re-
sults of the same operation on a series
of similar data. The bank concept was
developed primarily for use as a central
storage receptacle for all of the data to
be represented on a display. A data
bank might contain all of the occur-
ences of an action over a period of time
and another bank might contain the
values for time. A generator which is

=
m— e

0N -

ey

W

concerned with generating code to graph
the line representing the coordinate
points of these banks would have all
the data at hand. Ranges of values, mini-
mums, maximums, increments and label-
ing can be easily determined and subse-
quent code can be quickly generated.

The current COGS implementation
has four programmable data banks, W,
X, Y, and Z. Banks W and Z are used
as auxiliary banks for holding a series
of temporary data, interim calculations |
or for test data purposes. Banks X and
Y can be used in a similar fashion, but w
their primary purpose is for containing
the X and Y data corresponding to the
X and Y axes of a graph for containing
geographic coordinates of points on a
map. Fig. 5 shows how X data and Y
data could be represented in their re-
spective banks and if the command were
to draw, as illustrated, the results would
be presented on the display device.

Bank storage becomes especially use-
ful when sufficient operators are avail-
able for manipulation. Many cases arise
when a user desires to set a minimum or
maximum value rather than let the sys-
tem find it. Minimum, maximum func-
tions are available which can either set
or locate the respective value. A cumu-
late function can execute successive
accumulation in a bank and can place
the final result in a temporary storage
for subsequent use. Full suppression
capability with zeros or range is avail-
able for testing and adjusting the data
in the banks. These functions, together
with the arithmetic operators which can
designate a bank address as either an
operand or a resalt, provide a compre-
hensive data manipulation language use-
ful in itself.

Layouts

One of the major considerations in the
graphic representation of data is the
layout or design of the areas on which
the data is to be displayed. As an ex-
ample, a header line on a printed tabula-
tion of data would first be identified
by location and area on the printer page.
The contents of this area could be a {
title line or might be information carried
in the data itself. The method of first\
defining a field and then using it is a \
logical process used in graphic display, |
independent of the type of field in-
volved. The technique of describing a |
field by its location, area, type and |
particulars is called background defini-
tion. .

The method of designing a layout for ]

J
/

a given display is primarily affected by
two factors, equipment and background
characteristics. Minimum character size
and spacing considerations must be
made to fit titling and labeling into
the total layout area. Some consideration
should also be given to the accuracy of
the display device. For example, a print-
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er is only accurate to one part j,
hundred twenty parts along the x
Color characteristics, line drawing o
bilities, and symbol availabilities g, S
all be evaluated before attempyy, .
graphic display. A given display 83
usually be made more effective by
ing full use of the available cqn’ipm
features. In addition, some display ¢
ments have overlay characteristicg
as pre-printed paper, maps for
ters, or photographic overlays as i,
case of the NMCSSC full color SYstap
Information about these overlays, iy
form of background descriptions,
be communicated to the display g
erator. f

¢

After considering data and equipmey {

features, a typical technique for esta
lishing the graphic display is to sket&
a proposed layout. As the sketch gqie
approval, various layout fields becop
clearly defined as to type, area, and‘ﬁ!
location. Eventually, the proposed dis. |
play will be clearly defined in the fomy
of background definitions. Up to thi"
point, the techniques used in the dig
play of data are similar. Using convegs |
tional programming systems, a px'ogrm
mer starts implementing a given disp]af
busying himself with data unpacking
coordinate conversions and scaling, pring
and symbol codes, and general [low de
sign. The average time for the comple
tion of a given display will vary from
two weeks to as much as two months
dependent on the availability of some
of the above factors. )
Application

Within the COGS system are a series
of five background field definitions’
whichare adequate for defining nearly
any display problem. A user of the sys
fem merely describes the layout in terms
of the equipment used. The descriptor
fields in the system are designed s
that as a proposed display is defined;
it is also logically described. Overlays
if used, are described and used in the
same fashion as a background field. The
programmer then references these fields
and instructs the system to generate cod®
for placing data into these backgroun
fields. These instructions are in the foris
PRINT, DRAW, PLOT, BAR and TAB
They may be considered as correspon®
ing to the five background field defink
tions PRINT, GRAPH, MAP, BAW
CHART and TABULAR respectively: -

Printing is essential in the prepa™
tion of nearly all forms of data displalt
Whether used for a simple title or ddt®
of for a descriptive legend, one fin
this capability invaluable. We have P&
vided two basic types of Print bach
ground fields; the horizontal field 3%
the vertical field. To describe such
field to the system, one supplies
following information: X and Y origim™
X and Y lengths, (where the matriX
considered to be quadrant 1), This P%
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of the field description is common

in :
X a?:ﬁ uoﬂ“" background field types and is
& capy Ny sed “field location”. Unique to the
shoul(‘l Torint field are the horizontal /vertical in-
dting | jicator and the number of lines
S w[umns) allowed in the field. Printing
Y mak. | _uccomplished in this field by specify-
Upmen | g in the instruction the line number
“equip, | ud whether the desired string is to be
CS such ‘wwntered or left or right justified. (See
T plot. | fig 6.) In addition to Hollerith char-
in the | geter strings, special symbols, as de-

~ gribed in the equipment definition, may
, in the | pe placed in a Print field by designating
S, Mugt § e line number, a reference to the
Y gen. ‘ s)rmbul code and the character offset

Systen,

) fom the beginning of the field. Thus,
lipment for those devices where a programming
© estab. [ gistinction exists between characters and
' sketch nbols, the two may be intermixed in
h gaing | the same line of print. (Fig. 7 illustrates
become o example of a legend for a scatter-
;:-a(,1 and | graph.) . . _ ]
ed dis. The presentation of data in graphic
he form form is one of the most frequently used
to this = gnplications of a display device, It is
the dis- an application which normally requires a
conveéri® | ireat deal of programming effort aimed
rogram- | § ot determining minimum and maximum
dl.SI?lay data values; axis labeling, including
>acking, mcrement  determination and finally
g, print| | grwing the lines which represent the
low de- data. By detailed definition of the back-
comple- ground  description, the system is able
ry from || | take care of this “dirty work” for
nlonthsj the user. With X and Y data in their
of somef} respective banks, issuance of a single
DRW (Draw) instruction with argu-
& ments giving color and symbol codes
a series [ sets the process in motion. If not pre-
finitions | gt by the user, maximum and minimum
z nearly | values are determined and fed into a
?he sy§= | general purpose labeling routine which
in terms - combines this information with the de-
oseriptor | taled  background description to pro-
3“6('1 0.} duce optimized increment labels. If not
defined, pre-printed, the axes could be drawn
)vferlayS, as defined. Variables are set which cor-
| in the } relate data values and matrix units.
21d. .The Obviously this entire process is only
€. f_‘.@l(-lsA . accomplished during the initial DRW on
te code: A given pair of axes. All that remains
kground |} is “the point-to-point connection with
he form(\ tach point corresponding to the values
d TAg'j of each related X/Y entry. This line
resport { Will be drawn in the designated color
} dfgf}l"! Uing the input symbol code.
4 1 Closely akin to DRW is the introduc-
tively: “f  tion PLT (Plot). These are the only two
prepa™™ ' Major gperations that are not restricted
displaY: | 1 g gingle background field type as
or dat 1 tither may be applied to both graph
e fin id map fields. Internally the two are
ave Pcr":: entical with the obvious exception of
it ba J boint connection for DRW. When used
eld “na Vith 4 map, longitude should be con-
such 3 Yerted to floating point values ranging
lies ! , om ( to 360, corresponding to degrees
| 01-1g1”i;; East of Greenwich. Latitude should be
natri* 3 "presented in like manner with the
his PO outh Pole equal to 0 and the North
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Pole equal to 180. Data manipulation
instructions provide assure ease of con-
version. The system now is concerned
only with X (longitude) and Y (lati-
tude) data values. The labeling process
described in the preceding paragraph
is omitted when the object background
field is of the map type. Currently im-
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BAR CHART

Figure 8

plemented are the Lambert Conformal
Conic and the Mercator Projections.
Provisions have been made to include
other types as required by adding the
necessary mapping formulas2,

Bar charting is a desirable form of
data presentation when comparisons or
quick look references are the object of
the display. COGS permits up to fou
data values in the composition of each
bar. These four values would be found
in the data banks, with the total number
of bars equal to the number of entries
in the banks, subject to the limitations
of the background definition. When
more than one bank is used, a separate
color may be associated with each, thus
yielding a segmented bar. If only the
total of the values is desired, then one
would request the same color for all
banks. (See Fig. 8.) Much of the sup-
port for a finished chart is handled by
the system, using the information con-
tained in the background definition. If
the bars are defined as horizontal, label-
ing of the X axis is accomplished; if
vertical, the Y axis will receive the labels,
As with all field types, the field location
is described and similar to a graph type,
the axis description is present. Only the
horizontal /vertical indicator and the
maximum number of bars are required
to complete this description.

Finally we have the Tabular back-
ground field. This type of presentation
is frequently used where an installation
has been accustomed to the output for-
mat of a printer and desires a similar
end product with the new display de-
vice. This is not to suggest that such a

36

format is archaic; to the contrary, many
applications can best be presented in
tabular form. To define such a back-
ground, one must supply only the maxi-
mum number of columns in addition to
the standard field location. Parameters
to include with the Tabulate (TAB)
instruction supply the data banks to be
used and the optional requests for
column and/or row totals. Each data
bank requested will occupy a separate
column with a row for each bank entry.
Column separation and perimeter lines
will be drawn if not present in pre-
printed form.

We are confident that through the
use of these five principal functions
coupled with the various data manipula-
tion and general setup instructions, one
can, with minimum effort, program a
display in whatever format is best suited
to the problem.

Conclusion

The COGS system is a solution to
this problem of computer driven data
display where the equipment involved
requires rather elaborate programming,
Significant progress has been made in
simplifying the approach to such prob-
lems. The establishment of well de-
fined, logical steps provides a standard
plan of attack whereby one may be
assured that consideration has been
given to all necessary phases of prob-
lem solution. As in all equipment in-
dependent programming languages, one
who possesses knowledge of the language
has a broad control of all equipments
upon which that language has been im-
plemented. A further advantage is
gained with COGS through the rela-

tionship of language to applicatioy
like existing programming lang, . S
COGS is designed to handle g;
procedures only, thus allowing j, &
tions which are meaningful to the
of such a system. By keeping the 3!
guage independent of the object §
device as well as the computey
user need not be concerned wit}; .
intricacies of either equipment, Q.
hardware definitions can be eff
initially by someone acquainted With i
system. Thereafter, these definitiong
at the call of all users. =i
Implementation of COGS indicgtee |
reduction of approximately seventy,
percent in the number of program g
ments required to perform the samg
play using the JOVIAL language, A
greater reduction was made in the
hours necessary to achieve complgg
of the task. (This is not intended
criticism of JOVIAL, rather an illyg
tion of what can be achieved thyg
use of a job related language.)

Again, may we emphasize the
of COGS. It was and is intended
research vehicle to determine the fe
bility of this approach to the probj
No attempt will be made here to cli
any total elimination of the problem
Initial usage of the system has tumed
up areas where improvement is
sirable. Indeed, had it not been so,
project would have fallen short of
goal. Such modifications were anti
ed and the system was written in a {
conducive to alteration. The langu
developed might be classed betwea
symbolic assembly languages and coms
pilers. Internally, the resemblance is i
the latter while the external coding hit
features of both. J

The general technique of definih'on»ﬂ
input/output language in syntax diret
ed compilers seems to be a natural st
for the future development of a displi’
language. Real time implementation fr
another area where displays are D&
coming more desirable. The COGS lf;%‘
could be employed to great advantit
in preparing a system for such on ¥
applications. Information retrieval $%
tems could be enhanced by the inti®
sion of a method for quick graphic s
of data files. The future appears
limited for the development and
plementation of computer systems ¥
signed to provide visual representa®
of data in the desired context.
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WORLD’S

LARGEST

FACILITY DEVOTED EXCLUSIVELY TO HIGH RESOLUTION
DEFLECTION YOKES AND PRECISION CRT DISPLAYS

DEFLECTRONS
PIN CUSHION CORRECTORS
SOLID STATE DEFLECTION AMPLIFIERS AND POWER SUPPLIES
TWO SLIT CRT SPOT ANALYZER MICRO-POSITIONERS

PRECISION

YOKES

COMPONENTS

|
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FOCUS COILS LINEARITY CORRECTION CIRCUITRY
ASTIGMATIC CORRECTORS CENTERING COILS

CELCO Engineers and Research people utilize the most
advanced measurement and processing equipment in
solving the most difficult display problems. They prob-

ably have already found an answer to yours.

Investigate! Write for more information.
TEL. 201-327-1123 MAHWAH, N. J. TWX 201-327-1435
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EDITORIAL ADVISORY BOARD

A technical Society journal is always a difficult publication for which to provide meaningful
editorial material. Within an interdisciplinary field such as information display may be found special-
ists ranging from psychologists to electronc engineers, psychophysicists, equipment designers, systems
analysts, optical and solid-state physicists and engineers. Obviously, there must be an underlying
thread of common interest in such a diverse assemblage of disciplines, yet there is also a basic
difference in academic training, problem approach, and terminology.

In order to establish and maintain a dynamic editorial policy, a distinguished team of con-
sultants has been brought together to form the Editorial Advisory Board for Information Display,
the Official Journal of the Society for Information Display. By means of this Board, the SID will be
assured of continuing review' at the highest professional level of papers to be published and areas

to be covered.

Members of the Editorial Advisory Board represent the dominant disciplines active in the field
of information display, both in private industry and in government agencies. Six were introduced in
preceding issues of the Journal; the final three members of ID's distinguished Editorial Advisory

Board are presented below.

Dr. Ruth M. Davis

Staff Assistant to
the Special Assistant
for Intelligence and
Reconnaissance, Di-
rector of Defense Re-
search and Engineer-
. ing, Department of
. Defense, Dr. Davis
has been active in government service
throughout her professional career.

From July, 1957 — March, 1958, she
was consultant to the Office of Naval
Research and responsible the develop-
ment of criteria for selection of com-
puters for command and control sys-
tems.

From March, 1958 — Sept., 1961, she
headed the Operations Research Div.
of the David Taylor Model Basin and
was responsible for the entire analysis
and programming effort in support of
numerous Naval command, control and
surveillance systems.

Dr. Davis has been a consultant to
the Navy in the areas of intelligence,
operations, and weather analysis; a con-
sultant to the Joint Staff Command and
Control Development Group, to the
U.S. Intelligence Bureau, and to several
other government agencies.

She currently serves as Chairman of
SID’s Honors and Awards Committee.

JUST CUT TO PATTERN

Netic & Co-Netic Magnetic Shields

HAND FORM
IN SECONDS

A great convenience to design engineers,
packaging engineers, R/D, etc. A fast inex-
pensive empirical tool to determine and
shield the necessary components of sys-
tems. Use multiple layers if needed. Thick-
nesses from .002". Also widely used in
automated or manual production line tech-
niques.

Netic attenuates high intensity fields,
Co-Netic low intensity fields. Permanently
Pre-Annealed. Not affected by bending,
vibration or shock. Minimum retentivity. In-
creases systems reliability.

Module Shielding Reed Relay

Wein Bridge

Peelback Adhesive
Osclilator F

MAGNETIC SHIELD DIVISION

Perfection Mica Company

1322 N. ELSTON AVENUE, CHICAGO, ILLINOIS 60622

ORIGINATORS OF PERMANENTLY FFFECTIVE NETC CO-NE I

MAGNE T SHITELDING
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William R. Aiken

From 1948 =
B Mr. Aiken Was f;'
M ciated with the
versity of Califys
Radiation Laly, VI
in Berkeley inm
development op M
s trols for “‘lclear
development f

celerators, the
Chromatron color TV tube, apq

instrumentation for Operation
house in the Marshall Islands,

From 1953-1962 he was Directo, o
Research at Kaiser Aircraft and py &
tronics, responsible for (lcvclupment
the thin CRT, solid-state switching
special aircraft instrumentation,

At present, he is an independent g
sultant to industrial firms and utjljy
his experience in patent and corpg
law, government contracts, finang
sales, and the preparation of propg
and brochures.

Mr. Aiken has authored numerq
papers on CRT’s, display tubes, 3-D gy
display, and display technology. Amone
his patents: Kaiser-Aiken CRT, Bagy
Solid-State TV Screen Switching Meth |
od, Audio Expressor, Constant Contrygt
TV Control, and Changeable A'lessagél
Sign. {

He is Councilman and Vice Mayar
of Los Altos Hills, California.

-

Dr. A. M. Zarem

President of Elee
tro - Optical Systems,
Inc., Pasadena, D
Zarem has received
three degrees in elee
trical engineering:
BSEE in 1939 from |
llinois Institute of |
Technology, M.S. one year later from
California Institute of Technology, and
Ph.D. (Magna Cum Laude) from Cil |
Tech in 1943,

Dr. Zarem worked for Allis-Chalmers &
Manufacturing Co. (1943-1945), .‘zewe"l |
as group leader on the Manhattan Projs |
ect for Cal Tech (1945), headed the |
Basic Research Electronics Section 8 ‘

|

Naval Ordnance Test Station (1945
1948), managed Stanford Research I
stitute’s Southern California Divisiof '
(1948-1955) and taught a course I
solar energy at UCLA (1955).

He has authored numerous articléd
on physics, electrical engineering, 8%
mospheric pollution, area development: l 1
and the impact of technology. His i |
ventions include an “Automatic Oseill” & §
graph with a Memory” and the Navy® ;
“Zarem Camera”. His professional society ‘

|

activities include AIEE and IRE, ASS‘H
ciation for Applied Solar Energy aU

ATAA.
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TELEMETIRIEES INS.

A subsidiary of Technical Measurement Corp,
HOME OFFICE 2830 S. Fairview Street Santa Ana, California Phone (714) 546-4500 TWX: 714-546-3048 /| BURLINGAME, CALIFORNIA (415) 697-7774 / SEABROOK, TEXAS (713) 222-9624
WINTER PARK, FLORIDA (305) 647-0220 / WASHINGTON, D. C. (703) 533-0373 | MILLBURN, NEW JERSEY (201) DR 9-9643 /| CANADIAN HEADQUARTERS Allan Crawford
Associales, Lid., 4 Finch Avenue West Willowdale, Toronto / PARIS HEADQUARTERS 36 Avenue Simon Bolivar Paris | ENGLAND & Weycrofts Bracknell, Berkshire
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ID Readout

Business Notes and News

Rand Corp. has licensed Data Equipment Co., subsidiary
of Bolt, Beranek and Newman, Inc., to produce a new digital
computer and graphic input system on a non-exclusive
production and marketing basis for the new man-machine
communication device. The Rand tablet, reportedly the
first such digital graphical system, permits the operator to
write or plot input information for digital computers directly
on an integral screen. The 10” x 10” surface can accom-
modate 1 million input points. . . The Bunker-Ramo Corp.
is adding eight computers to its nation-wide financial service
network which includes 650 Teleregister quotation boards
and over 1000 Telequote III interrogation devices throughout
the nation, in addition to master computers at the firm’s $5
million Manhattan center. More than 8000 stocks, bonds
and commodity items are processed by the network, including
New York, American, and Pacific Coast Stock Exchanges. . .
Lear Siegler Inc. has been awarded a $1.6 million follow-on
contract by NASA /Marshall SFC for equipment, including
interfaces for aural and visual system, to be integrated with
other facilities at the Center’s liquid hydrogen test stand. . .
Raytheon Co. has purchased for an undisclosed amount the
BIAX and MicroBIAX lines in acquiring the computer
memory business of Philco’s Aeronutronic Div. . . Discon
Corp. has purchased the Digital Electronics and Engineering
Dept. at MacLeod Instrument Corp., Ft. Lauderdale, Fla,
MacLeod, an Aerosonic Corp. subsidiary, will hereafter
concentrate on development and manufacture of aircraft
flight instruments . . . Belock Instrument Corp. reports record

sales of $19.7 million, net profit of $642,672, or 58¢/ gl
for the fiscal year ending Oct. 31, 1964. Sales were up :
from the previous high in 1963, and net profits rose 158
The 1963 earnings were 22c/share. :

Technical Meetings

The Third National Inter-Service Data Exchange Prg
(IDEP) Conference will be conducted in Albuquerq -
N.M., Mar. 16-18, under sponsorship of the IDEP Cong, “ |
tor Advisory Board, in conjunction with the Army, Ny
and Air Force IDEP offices. It is designed as a workjye &
conference dedicated to the development and advanceme &
of data interchange. . . The Washington, D.C., chapter of
the Association for Computing Machinery will conduct the
Fifth Technical Symposium April 15, with the theme-,:
“New Horizons in Computomation — 1965”7, and the 800
registrants may select either of two programs, “Technitopieg’
or “Computopics”, dependent upon interest. Maurice F
Ronayne is general chairman, and conference registrar i
Richard Litsinger, Computer Concepts, Inc., Silver Spring,
Md. . . Final plans are under way for Interdata 65, the
International Federation for Information Processing Congress ‘
Exhibition May 24-27, at New York’s Hilton Hotel.

Automatic Map Compilation System

A new Army automatic photomapper, under development
by The Bunker-Ramo Corp., will cut average compilation
time of topographic stereo models from the present 25 hours

Economical CRT Computer Controlled Displays, compatible with the IBM 7094, are now
available from INFORMATION DISPLAYS, INC. (formerly RMS Associates, Inc.).

All solid-state (except for 21” rectangular CRT), these displays write up to 67,000
points or characters per second. Light pens, vector generators, size and intensity con-
trols, buffer memories, and other equally useful options can be included.

One typical IBM 7094 compatible display is the IDI Type CM10005A. This unit is
directly interchangeable with a 729 VI tape deck and includes the CURVILINE®
Character Generator, vector generator, mode control and auxiliary line drivers. The
price of the CM10005A Computer Controlled Display is $34,710.

Other combinations to meet each user’s requirements can be assembled from the
assortment of standard options.

Please write or call for complete information.

NOTE TO USERS OF OTHER COMPUTERS — IDI probably has delivered dis-
plays compatible with your computer . . . too!

. INFORMATION DISPLAYS, INC.
102 E. SANDFORD BLVD. « MOUNT VERNON, N.Y. 10550 « 914 OWens 9-55615
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Zistrar i
1 Spring"
65, the
~ongress § 5 only 45 minutes. It is being developed under a $992,000
L ! contract with the Army Engineer Geodesy, Intelligence

and Mapping R&D Agency, Ft. Belvoir, Va. A typical pair
of outputs is shown above. Using stereo pairs of aerial
]Opment photos, the system produces an orthophoto (left) in which
1pilation image elements appear in correct map relationship with
5 hours photo distortion removed, and (right) an altitude chart
which shows successive 10-meter contour lines as the
boundaries between grey-level changes. The equipment is
intended to be mounted in air transportable shelters making
it feasible to transport it rapidly to a theatre of operations
and set it up for use. It will be able to compile maps from
a wide variety of photographic inputs including convergent
and panoramic photography. Compilations. from vertical
photography should be accomplished in about 45 minutes
per model — faster for simple areas — to a vertical accuracy
comparable to that obtained with precise manually-operated
stereo map compilation instruments.

—

$1.4 Million Operational Display System

Sanders Associates, Inc., has been awarded a $7.4 million
contract for the operational display system to be used in
the automatic prelaunch checkout of the Saturn V launch
vehicle for the Apollo program. The sum includes design,
manufacture and installation of seven complete operational
display systems. Each is comprised of four major subsystems,
including a data processor, monitor and control display
consoles, interface logic and refresh memories, and data con-
version equipment that provides hard copy, slide reference
and closed-circuit TV capabilities. The number of display
consoles per system can vary from two to twenty, with a
total of 54 currently specified by NASA. Four of the display
Systems will be installed at the Merritt Island Launch Area,
and three will be employed at NASA/Huntsville.

$140,000 in Electronic Tube Contracts

Government contracts totaling in excess of $140,000 have
Py een awarded Du Mont Laboratories divisions of Fairchild
; Camera and Instrument Corp. by DSA’s Electrontes Supply
Center, and the US Coast Guard Supply Center. The USCG
Contract, in excess of $87,000, is for Loran systems. The DSA
Contracts, in excess of $53,000, are for CRTs. Production for
oth contracts will be at Du Mont’s Electronic Tube Divi-
Sion plant in Clifton, N.J.

1965 L NFORMATION DISPLAY, JAN/FEB, 1965

NEW:!

LITTON SOLID-STATE
DEFLECTION AMPLIFIER

0.04%

DYNAMIC LINEARITY

Unprecedented linearity for flying spot scanners.
recorders and display systems is offered by the Litton
Model 1035 Deflection Amplifier. This extremely stable,
two-axis deflection yoke driver makes very high energy
available to the yoke and performs ultra-linear voltage/
current conversion. Voltage to current “out’” dc
linearity through a cathode ray tube deflection yoke Is
0.049%,. Output current through yoke is conservatively
rated at 12 amperes, peak to peak. Sawtooth retrace
time capability is 9 microseconds through 40° at 25 kv
with a 25 micrchenry yoke. Amplifier and regulated dc
supply are mounted in a standard 19-inch rack panel
Dimensions are 7 inches high by 19 inches wide by 14
inches deep. The Model 1035 is the tatest in the Litton
line of deflection yoke drivers for advanced laboratory
and airborne applications. For details on deflection
amplifiers or for information on our complete line of
display devices and associated electronic equipment,
write San Carlos, Calif., or telephone (415) LYtell 1-8411

LITTON INDUSTRIES
ELECTRON TUBE DIVISION

San Carlos, California / Canada: 25 Cityview Drive,
Rexdale, Ontario / Europe: Box 110, Zurich 50, Switzerland
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How to Make Computers Talk, Visually

New, remote controlled, instantly changeable visual indi-
cators & systems provide large-scale display of numeric or
alphanumeric information from any computer code. Models
available for continuous signal or 3-msec pulse input. Indi-
cator groups use 4 or 6 low-voltage code wires to all
indicators in parallel, with single-line indicator selection.
VISICOM indicators offer up to 44 characters in standard
weatherproof-case sizes to 17 x 24”. Life: more than 10'
operating cycles. Sealed logic unit in each indicator stores
codes, then decodes to lamp patterns. VISICOM systems
used for data display, information boards, factory annunci-
ators, production control, traffic control, stadiums, race-
tracks, signs, etc.

BLOOMINGDALE INSTRUMENTS, INC.
111 Bloomingdale Road, Hicksville, LI, NY 11801/Ph.: (516) WE 5-9400
141 Oregon Street, El Segundo, California 90245/Ph.: 213-772-2444
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NEW PHOTOPEN* SENSOR permits
editing high speed computer display

The new Sanders Photopen character sensor brings versatility to
computer display techniques. An all-new device which permits
man-to-display communication — the Photopen produces a trig-
gered pulse which will coincide with the leading edge of a crt writ-
ing pulse. An operator gets the unique ability to make corrections
in data display information in computers, direct view displays or
wherever a photoluminescenttubeis used. With superior reliability,
very high response and extreme sensitivity built in, the Photopen
is unaffected by increased signal intensity, changes in ambient
lighting or reflections in tube face. For complete information, write
for free illustrated brochure, Request bulletin #TC-143A, Sanders
Associates, Inc., Electronic Products Department,

95 Canal Street, Nashua, New Hampshire 03060,

SANDERS ASSOCIATES, INC. 3
CREATING NEW DIRECTIONS IN ELECTRONICS

*T.M. Sanders Associates, Inc.

Circle Reader Service Card No. 21

Large, Shock-Proofed, Rectangular CRTs

Electronic Tube Div. of General Atronics Corp. has by
awarded a $147,000 contract for a quantity of six-gun SPeciy ¢
purpose CRTs. The large-screen tubes will be shock-progga
for use in an unspecified military environment, the firm ;
nounced. Total backlog for General Atronics is now at an

all-time high of $4.5 million.

Scan Gonverter Tube Magnetic Shield

A new minimal retentivity, permanently annealed Netig
Co-Netic magnetic shield for commercial available seqy
converter tubes is offered by Magnetic Shield Div., Perfen,
tion Mica Co. The firm reports effective shielding of the.
tube enables it and other magnetically sensitive comp(mentsf
to be placed very close together, making possible mgypg:
compact assemblies. .

Tape-Lite Applications Development Kit

An applications development kit, containing sample mg.
terials and a power supply for investigating design applics..
tions of the flexible electroluminescent light source called
Tape-Lite has been made available by Sylvania Electrio.
Products Inc., a subsidiary of General Tel & Tel. Tape.
Lite provides medium-level illumination and operates oy
the principle of electro-luminescence, which creates light by
the excitation of phosphors in an electrical field. Tape-Lite
is 1/32-in. thick, I-in. wide, and available in lengths
to 150 ft.

Solid-State Elapsed-Time Indicator

Logitek, Inc., has developed a digital count-up/count-
down clock, designated to meet military and industrial re-
quirements for precise elapsed-time indication and syn-
chronous command of remote equipment in missile and
satellite control centers, data logging systems, computer
complexes, and similar applications.

Radar Picture Readable in Ambient Light

A small plan position indicator display that is said to
produce a clearly readable radar picture under all ambient
light levels, even sunlight, is being offered by the Marconi
Co. Ltd. The manufacturer reports that the picture, about
200 times brighter than that obtained by scan conversion,
can be viewed by air traffic controllers in the brilliant lighting
of a control tower, and is also suitable for ship’s bridges.
The prototype “Distance from Threshold Indicator”, an-
nounced in 1962, has been on trial at two London airports
and is operating satisfactorily after more than 13,000 hours
of continuous use,- Marconi reports.

Computerized Preparation, Revision, Speeded

A new IBM development, termed “Administrative Terminal
System”, permits a typist to communicate with a computer
to speed the preparation and revision of ordinary text
material ranging from legal briefs to technical manuscripts.
It enables a user to enter information into a computer in
text form, without regard to format. While the text is
stored in the computer, he can edit and revise it by typing
words or sentences, then retrieve the updated version in
printed form. The computer can accept information enter
at many remote keyboards, store it for later recall, align
margins, and number pages automatically when it prints
final copy. Keyboards are linked to the system by com-
munications lines. Up to 40 ATS keyboard terminals can
be used simultaneously with a single computer, each terminal
handling a different project, or several terminals working
on the same project. ATS was developed at IBM’s Advanced
Systems Development Div. Laboratory, Los Gatos, Calif.
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A freeze on tube design?... Hardly!
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We'll still be making CRT’s when solid state turns to liquid

We've had to thaw out more than one
tricky problem during the past quarter-
Century. We started making CRT’s back
1937, before solid state was even thought
of. We've persevered through electrostatic
eflection, reticular optics, the aluminized
Scre'm, flying spot scanning and other
®Sign innovations. .. even adding a few
our own,

But the history of ETC in the CRT
andustry is marked by ingenuity as well
S Perseverance. We got our feet wet with

¢ introduction of the multi-gun tube...

Ampioned that crusade...then went on

INF
ORMATION DISPLAY, JAN/FEB, 1965

to pioneer such CRT advances as fibre
optics, transparent multicolor phosphors,
and distortionless rear windows.

And we're still growing. In fact... today,
as the Electronic Tube Division of General
Atronics, we are one of the world’s leading
suppliers of CRT’s to science, industry
and the military.

What we've learned from building
special tubes for data display, radar, map-
ping and other exacting applications,
we’ve applied to even our most economical
CRT. That's why we say: you'll see more
display per dollar on an ETC tube. What-

Circle Reader Service Card No. 22

ever your CRT needs—whether it involves
the modification of one of our 150 stock
models or a special design like the five-gun
7XP —we’re equipped to meet them.

Find out what total CRT capability
really is by getting acquainted with our
entire line. Write today for our free
new catalog.

GENERAL
ATRONICS 4~

ELECTRONIC TUBE DIVISION TRONICSD
PHILADELPHIA =  PENNSYLVANIA 19118




The TFifth National Symposium of
the Society for Information Display will
offer 16 technical papers, three ad-
dresses by authorities in the field,
numerous exhibits, and the organization’s
annual business meeting.

All exhibits and sessions are sched-
uled at the Miramar Hotel, Santa
Monica, where registration and exhibi-
tion viewing will begin from 3 to 9 p.m.,
Wednesday, Feb. 24.

The technical program is scheduled
throughout the following two days.

Keynote address for the Symposium
will be delivered Thursday at 10 a.m.
by Capt. Harry C. Mason, USN, Com-
manding Officer, U.S. Navy Electronics
Laboratory, San Diego, California. His
topic is: “Evolution of Information Dis-
play (From the Military Viewpoint).”

The annual banquet, beginning at
6:30 p.m. Thursday, will feature an ad-
dress at 8 p.m. by Dr. Egon Loebner,
Research Specialist, Hewlett - Packard
Associates, Palo Alto, California.

He will speak on: “The Role of the
Interdisciplinarian in Display ‘Tech-
nology.”

A luncheon, beginning at noon Fri-
day, will feature an address at 1 p.m.
by James Robertson, Vice President and

FIFTH NATIONAL SYMPOSIUM

Society for Information Display

February 25-26, 1965

General Manager, Television Station
KCET, an educational station in Los
Angeles. His topic is: “Television’s
Third Dimension.”

Symposium Officials

R. E. Bernberg, Litton Industries, is
general chairman of the Symposium,
assisted by co-chairman Louis M. See-
berger, also of Litton and President
of the host Los Angeles Chapter of the
Society. g

Chairman of the technical program is
E. A. Ulbrich, North American Aviation
Space & Information Systems Division.
Papers chairman is Rudolph L. Kuehn,
Giannini Controls.

Edward Ries, The Whittaker Corp.,
is exhibits chairman, coordinating this
activity with Frank Masters, exposition
manager for Trade Associates, Inc.,
Washington, D.C.

Arrangements for Symposium facili-

ties are handled by Aram Jarahjs,
formatics, Inc.; Phillip Parker 'm
United States Defense, Space CY:Ju
finance chairman; and Wengep™
Miller, Intertechnical Corp., is py}jy
chairman. !

The annual business meeting will ¢
low a noon luncheon Thursday, at
national election results will be o
nounced. -

Activities on both Thursday and p
day will begin at 8 a.m. with a speakes
breakfast, registration, and opening ¢
exhibits at that time each day.

TECHNICAL PROGRAM
Thursday
10:00 a.m.—Keynote address.
10:40 a.m.—Coffee break.
10:55 a.m.—First Technical Session:
“Developments in Group Displays': pa
pers to be delivered are: i
“‘Advances in Techniques for Larga
Dynamic Display Devices', Frances R;

OSCILLOSCOPE 290
PRESENTS THE BIG
PICTURE IN MANY
WAYS, ANY COLOR

PROJECTION OSCILLOSCOPE

foot screen.

A Real Time Display for a
wide range of applications—
from alphanumeric readout
to master plotting-board dis-
play — the OSCILLOSCOPE
290 is the ultimate in big-
screen oscilloscope projec-
tion for both
small groups. In either direct
or rear-view projection, the
0OSCILLOSCOPE 290's needle-
sharp picture presents the tion . .
facts with the clarity and
brilliance required by the
most critical of audiences.

large and

The DALTO PROJECTION OSCILLOSCOPE 290 combines high
brightness and resolution with wideband linear deflection ampli-
fiers to provide top quality images capable of filling a 12

Schmidt optics and CRT are the same as used in the famous
Dalto TV Projectors. The electronics may be remoted or joined
as shown. P4 phosphor is standard for white display, other
colors or ‘multi-color also available. Automatic beam regulation
protects CRT regardless of rate or amplitude.

DALTO |:craonss corr

DALTO 290

The OSCILLOSCOPE 290 may
be used over a wide variety
of subjects including: alpha-
numeric displays for com-
puter read-out . . . combat
information-center displays
. . . master plotting board
displays . . . basic training
in electronic wave forms . . .
projection of airline schgd;
ules. .. radar target acquisi-
. aircraft position
plotting for control-tower op-
erators, etc.

44
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parne; Bureau of Ships, Department of

th%sl\:ﬂ;ﬂ' Screens for Group Display”,
E. Packer, The Bunker-Ramo Corpo-

fat.'%r:;nu State Light Valve Study”, Ed-
J. Calucci, Rome Air Development
r, USAF, New York.
11:55 a.m.—Summary and announce-
meﬁct:tn-~Lunchean followed by annual
pusiness meeting. ) )
p.m.—Second Technical Session:

upisplays in Simulation'’: Papers to be
delivered are: . ;

«an Evaluation of Orbital Rendezvous
isplay through Simulatnon'_’, James' E:
Holthaus and Thomas E. Spink, Westing-
use Electric Corp. .
“nformation System Model for Busi-
ness and Industry”, James J. Connelly,
|TT Data and Information Systems Divi-

s|02n:.50 p.m.—Coffee break.

3:10 p.m.—Papers contlnued:_

«p Comparison of Three Display Sys-
ems in a Docking and Satellite Inspec-
tion Simulation”, B. L. Berry, North
American Aviation, Space & Information
gystems Division. ]

“ynbuffered Display System for High-
Speed Inquiry-Response Applicatiqns”, s
ginger, 1BM Data Systems Division, and
E. T. Kozol, IBM General Products Divi-

sion.
4 p.m.—Summary, announcements,

and exhibits.

5 p.m.—Social hour.

6:30 p.m.—Banquet.

8 p.m.—Banquet address.

Friday

9 a.m.—Third Technical Session: ‘'De-
velopments in Components and Sys-
tems': Papers to be presented are:

SID Exhibitors

BLOOMINGDALE INSTRUMENTS, INC.
141 OREGON STREET

EL SEGUNDO, CALIFORNIA

MR. JOHN S. BURTON

BOOTH 23

CALIFORNIA COMPUTER
PRODUCTS, INC.

305 MULILER AVENUE

ANAHEIM, CALIFORNIA 92801

MR. R. G. HENDERSON

FIELD SALES MANAGER

BOOTH 21
CBS LABORATORIES
STAMFORD, CONNECTICUT
MR, ALEXANDER J. AUTOTE
MANAGER, MARKETING SERV
BOOTH 47
CEL
CONSTANTINE ENGINEERING LABS, CO.
70 CONSTANTINE DRIVE
MAHWAH, NEW JERSEY 07430
MR. ROBERT 0. MERES
:zRCHASING AGENT

OTH 19
CONRAC
19217 EAST FOOTHILL BOULEVARD
SLENDORA, CALIFORNIA
MR, ROBERT N. VENDELAND
SALES MANAGER
BOOTH 4
DATAMATION
:‘fno WEST 0LYMPIC BOULEVARD
U8 ANGELES, CALIFORNIA 80008
MR HAMILTON 8. STYRON

BOOTH .:'.:I
ENCYCLOPAEDIA BRITANNICA

::Ib NORTH MICHIGAN AVENUE
N ICAGO, (LLINOIS 80611
Nr' JOHN A, KELTY
myﬁ‘nm_ EXHIBITS DIRECTOR
20

g':\MMA SCIENTIFIC, INC.
AN‘ MiISSIoN GORGE ROAD

R DIEGO, CALIFORNIA
oL H. ®. FIELD, PRESIDENT
Ggm a8
bmg\lﬁRAL PRECISION, INC.
o8 WEST MANCHESTER AVENUE

S ANGELES, CALIFORNIA 90045
Boe ARTHUR BRUNDAGE (NEW YORK OFF.)
GEDT“S"}“ & 3%
Tae, 2PACE CORPORATION
MELg TEW HAVEN AVENUE

OURNE, FLORIDA 32801

1
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“General Purpose Display'”, H. Roth
and S. Sherr, Sperry Gyroscope Co.

“The Multimode Tonotron, A. Versatile
Display Storage Tube’”, Phillip P. Damon,
Hughes Aircraft Co.

10 a.m.—Coffee Break.

10:30 a.m.—Papers continued:

“A Display Screen with Controlled
Electroluminescence’’, Herman Graff and
Richard Martel, Librascope Division, Gen-
eral Precision, Inc.

“A Modular Electroluminescent
Crossed Grid Display for Graphical Data,”
J. Hallett and H. Gregozek, Sylvania Elec-
tric Products, Inc.

“An Electroluminescent Hover Display
for V/STOL and Space Vehicles,” J. G.
Fellinger, Lear Siegler, Inc.

11:55 a.m.—Summary and announce-
ments.

Noon—Luncheon.

1 p.m.—Luncheon address.

2 p.m.—Fourth Technical Session:
“Displays in the Post-1970 Era'': Papers
to be presented include:

“Information Displays — A New Vista
in Retailing’’, Norman H. Gaber, Battelle
Memorial Institute, and Charles G. Dew,
Ohio Bell Telephone Co.

“The Role of Film Based Display Sys-
tems in the Post 1970 Era”, H. R.
Luxenberg and A. F. Reichardt, The
Bunker-Ramo Corporation.

2:50 p.m.—Coffee break.

3:10 p.m.—Papers continued:

“Technologies for 1970 Era Tactical
Display Systems'’, L. C. Hobbs, Hobbs
Associates.

“Information Display in a Vehicular
Traffic Control System of the Post 1970
Era”, Edith Bairdain, ITT Data and In-
formation Systems Division.

4 p.m.—Summary and announcements.

5 p.m.—Exhibits close.

MR. DONALD P. ROWE

VICE PRESIDENT. MARKETING
BOOTH 32

GRANGER ASSOCIATES
1601 CALIFORNIA AVENUE
FALO ALTO, CALIFORNIA

MR. ROBERT SCHWEITZER
ADVERTISING MANAGER
BOOTH 45

KAUKE & COMPANY
1133 MONTEREY PASS ROAD
MONTEREY PARK. CALIFORNIA
MR. JOHN KAUKE

BOOTH 43

LTV MILITARY ELECTRONICS
POST OFFICE BOX 6118
DALLAS, TEXAS 75222

MR. ROLAND FRIBOURGHOUSE
SALES PROMOTION MANAGER
BOOTHS 39 & 40

L-W PHOTO, INC

15451 CABRITO ROAD

VAN NUYS, CALIFORNIA

MR. R. H. LAWRENCE
PRESIDENT

BOOTH 3

MILGO ELECTRONIC CORPORATION
7620 N. W. 36TH AVENUE

MIAMI, FLORIDA 33147

MR. O, D. SCHERRER

MARKETING MANAGER

BOOTH 36

SPINDLER & SAUPPE, INC
2201 BEVERLY BOULEVARD

LOS ANGELES, CALIFORNIA 90057
MR. NORMAN A, SAUPPE
DIRECTOR OF MARKETING

BOOTH 44
STROMBERG-CARLSON
P.O. BOX 2449

SAN DIEGO, CALIFORNIA 92112
HELEN J. WOOD

MGR., PUBLIC RELATIONS

BOOTH 33

THOMAS ELECTRONICS. INC
122 EIGHTH STREET

PASSAIC, NEW JERSEY

MR. E. EKLUND

PRESIDENT

BOOTH 42

ZEP AERO

111 PENN STREET

EL SEGUNDO, CALIFORNIA

M. W. J. ZEPP

PRESIDENT

BOOTH 30

This number was seen by 47 mil-
lion people on CBS Television
Network's Election coverage.
It's CBS Laboratories Digital
Display Unit DDU-1A. Shown
here, in actual size...it's de-
signed for optimum readability
under varying light conditions
and over a viewing angle of 145
degrees. lts modular construc-
tion makes it adaptable to large
assemblies and displays.

A flat readout, displayed on a
vertical split-flap “book page”
mechanism, provides uniform,
glare-free reflectivity and maxi-
mum character clarity...up to
70 feet. It eliminates the prob-
lems of bulb-burnout and poor
visibility normally found in rear-
illuminated displays.

One piece die-cast construction
makes it compact and rugged.
Operating power is only 2.7
watts with no power required
between postings. Each DDU-
1A unit allows rapid selection
of up to 12 digits, letters or
symbols—and custom-designed
systems can be provided to fit
your requirements.

These are reasons why CBS
Laboratories Digital Display
Units should be the basic
building blocks in your display
system. For full details, write for
a Technical Bulletin.

Stamford, Connecticut,
A Division of Columbia Broadcasting System, Inc.

Circle Reader Service Card No. 24
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19-Inch Rear Window CRT

Availability has been announced of a
19-in, rear-window cathode-ray tube suit-
able for aerial reconnaissance, radar
navigation and other readout applications,

It was designed by Sylvania for
simultaneous photographic reproduction
of the image appearing on the screen, or
for optical projection of overlay informa-
tion on the face of the tube. It also fea-
tures highly sensitive character writing
deflection plates to produce numbers
and letters.

For information write to the Industrial
and Military CRT Dept., Electronic Tube
Division, Sylvania Electric Products Inc.,
Seneca Falls, N.Y.

Circle Reader Service Card No. 61
Large Screen CR Indicator

ITI Electronics, Inc. has introduced
a cathode-ray indicator (Type IT-277)
intended for applications which require
a high-resolution, bright display. It is
particularly suited for response curve
tracing and matching where its stability
and vresolution permit fractional db
measurements.

The 17-in. magnetic deflection CRT
utilizes a bonded faceplate and filter for
halo suppression and contrast improve-
ment; all standard phosphors are avail-
able. Deflection sensitivity of 1 mv/in.
is standard for both axes.

Contact Clarence A. Slaterbeck, Gen.
Sls. Mgr., ITI Electronics, Inc., Clifton,
N.J.

Circle Reader Service Card No. 62

1D Products

Transistorized Display Driver

A transistorized display driver with
lamp control circuitry that permits cur-
rent signals as low as 1 milliamp to
switch the incandescent lamps of a dis-
play on and off is now available. Signal
decoder circuitry is an optional part of
the compact module.

The driver is available in three series
models: TPD-10 series provides decimal
readout from decimal input signals;
TPD-20 series provides decimal readout
from 4-wire binary coded decimal input
signals; and the TPD-30 series provides
decimal readout from 8-wire binary-
coded decimal input signals.

For complete details, contact TEC-
LITE, Transistor Electronics, P.O. Box
6191, Minneapolis, Minn. 55424.

Circle Reader Service Card No. 63

Display Systems Brochure

LTV Military Electronies Division has
recently published a capabilities and dis-
play equipment brochure entitled “LTV
Data Display Systems”.

The new brochure describes in detail
operation of the multicolor LTV data
display system, as well as applications,
inputs, interfaces, readouts, other funda-
mental and peripheral equipment and
services.

Complete information is available by
writing LTV Military Electronics Divi-
sion, Marketing Department, P.O. Box
6118, Dallas, Tex.

Circle Reader Service Card No. 64

Segmented Bar Readout

A segmented bar-type digital reade
announced by Tung-Sol Electria U
offers 1:5.8 ratio of number hejgy,
depth-of-readout case. Overall cage L
is 1.000 in. *0.10 in, in height, o\
in. *=0.010 in, in width per digj;
232 in. max, in depth, while ﬂuma
size is 0.4 in. high and 0.24 in,

The readout, designated the DT-ggn,
also has a mean-time-to-failure ratip, &
4600 hours, based on a 0.01 probabm
of failure in a group of 40 lampg &

For information contact Tung-Sol gy
tric Inc., One Summer Avenue,
ark 4, N.J. 3

Circle Reader Service Card No. 65

Rapid-Setting Switch )

The Digiswitch series 600 is 3 rapid.
setting thumbwheel switch for inpyt g
alphanumeric or other multi-position
formation. Each module’s setting wheay
has up to 40 positions, yet all positions
are readily available to the operator fy
no more than four wheel actuations
Selection speed equals that of a pugj.
button or slide-bar switch while retajp.
ing inline visual readout. :

It converts directly from dial setting’
to coded electrical outputs, and outpyt
capabilities are extensive. g

Contact Jack Jordan, Digitran Co., 855‘1
South Arroyo Parkway, Pasadena, Calif,

Circle Reader Service Card No, 66

VANGUARD 35mm PORTABLE

o10P-MOTION PROJEGTOR

Highly mobile, efficient—
excellent for use with small groups

This is a Photometric Microscope, Gamma Scientific Model No. 700-10, that =5
can be calibrated in foot lamberts or microwatts per square centimeter PBVM |
steradian per nanometer. Either calibration is traceable to the Nationéissy
Bureau of Standards. This new Gamma Scientific instrument measures Spo-
size and brightness of cathode ray tubes, and the light output chara_clenstncs‘:,
of electroluminescent elements and neon display indicators, The Microscd e

= Remote control operation, cine or single-frame.

® Frame counter adds, subtracts and is resettable.

® Screen image can he rotated to any position.

= Variahle speed, 2 to 24 FPS, forward or reverse.

® 1000-foot film capacity

® Additional optical and electronic equipment available to permit
precise quantitative analysis, automatic data readout.

" Reasonable price.

Call us TODAY for a demonstration at your plant:
WESTERN OFFICE: 213-872-2240 / EASTERN OFFICE: 301-942-5341

ﬁ TRAID CORPORATION

17136 Ventura Boulevard, Encino, California, and
3702 Munsey Street, Wheaton, Maryland.

Circle Reader Service Card No. 25
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couples, by means of a fiber optics probe, into either the Gamma Scientl 6

Model 700 Log Linear Photometer or the Model 721 Linear Photomeler, phos

tographed above. Combinations of objective lenses and eyepieces, also shOWI

in th: photograph, allow the measurement areas to be varied from 0

to .04", 3
The Gamma Scientific Photometric Microscope has X and Y posi_h?ﬂ"‘g

controls so that the measurement area may be readily and exactly position®

positioning axes to be traversed in any plane with relation to the measureé’
ment surface. Phone or write for full details to:

8% GAMMA SCIENTIFIC, TNC.

®
5841 Mission Gorge Road, San Diego, California 92120 / PHONE 282-2178

In Action; S.1.D. Meeting in Santa Monica, February 25 — Booth 46
Circle Reader Service Card No. 26
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DATASTAT

... Photomechanisms’ self-contained
monitor/ camera [ processor [ printer
that ingeniously integrates silver
halide and electrostatic techniques
to give fou high quality, high speed
8% x 11 prints of transient data
from CRT or TV displays of all types.

DATASTAT operates unattended in on-
and off-line applications and provides
a permanent film record as well as
the immediate hard copy prints.

Write for specs and application data.

15 Stepar Place, Huntington Station, N.Y.

Circle Reader Service Card No. 27
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Dual Gun Storage System

A solid-state, standard, dual-gun elec-
trostatic storage tube system has been
introduced, which permits simultaneous
writing and continuous reading of in-
formation.

Called the 223 Electrostore, it is so
designed that one gun writes information
on a storage screen element while the
screen is being read by another gun.
Erasure can be performed gradually at
a controlled rate, or quickly in a small
fraction of a second.

Controlled erasure, used with a radar-
to-television conversion system, would
permit target trails of a moving target
to appear on the TV screen for speed
and direction estimates.

Write Robert Gallagher, Image Instru-
ments Inc., 2300 Washington St., Newton
Lower Falls 62, Mass.

Circle Reader Service Card No. 67

Electrostatic Deflection CRT

A new series of large diameter cathode-
ray tubes having electrostatic focus and
deflection has been announced in diam-
eters of 12, 16 and 19 inches.

The new tubes overcome many of the
display limitations inherent in mag-
netically deflected CRTSs, including large
line-width, severe astigmatism, and de-
flection focusing. Pattern distortion and
excessive demands on video and deflec-
tion amplifiers are materially reduced.

Write Electronic Tube Division, Du
Mont Laboratories, divisions of Fairchild
1(;,'Ia}nera and Instrument Corp., Clifton,

Circle Reader Service Card No. 68

Projection Oscilloscope

A new projection oscilloscope is avail-
able which can display dynamic wave
forms, computer data readout, or any
symbol that can be generated on a
standard oscilloscope.

It can be used for either front or
rear-screen projection for pictures from
28 in, up to 12 ft. wide. Separate inputs
are afforded for the X, Y, and Z axes,
ranging from 0.1 to 100.0 v with 100,000
ohm input impedance.

Write Dalto Electronics Corp., Nor-
wood, N.J.

Circle Reader Service Card No. 69

Colored and Imbedded Lamps

Series of miniature lamps for informa-
tion display devices featuring standard,
unbased lamps completely imbedded in
colored silicone rubber are now available
from Master Dynamics.

Lamps are available in the T-34, T-1,
and T-13 types, using several manufac-
turer’s lamps, in a variety of Mil-Spec
colors for immediate delivery. For tech-
nical bulletin #3000, contact Art Graver,
Sales Manager, Master Dynamics, 165
San Lazaro, Sunnyvale, Calif., or phone
408-245-9040.

Circle Reader Service Card No. 70

Magnet Pincushion Corrector

A compact permanent magnet pin-
cushion corrector which removes geo-
metrical distortions over an entire
Cathode-Ray Tube surface without aux-
iliary power supply or control circuitry.

The stabilized magnet material from
which it is fabricated has exceptional
temperature and shock stability.

Write Syntronic Instruments, Inc., 100
Industrial Road. Addison, I11.

Circle Reader Service Card No. 71

This number can be read 70 feet
away in the CBS Laboratories
Digital Display Unit DDU-1A...
shown here, actual size. It's de-
signed for optimum readability
under varying light conditions
and over a viewing angle of 145
degrees. Modular construction
makes it adaptable to large as-
semblies and displays. You may
have seen it in action on CBS
Television Network's Election
night coverage.

A flat readout, displayed on a
vertical split-flap “book page"”
mechanism, provides uniform,
glare-free reflectivity and maxi-
mum character clarity...up to
70 feet. It eliminates the prob-
lems of bulb-burnout and poor
visibility normally found in rear-
illuminated displays.

One piece die-cast construction
makes it compact and rugged.
Operating power is only 2.7
watts with no power required
between postings. Each DDU-
1A unit allows rapid selection
of up to 12 digits, letters or
symbols—and custom-designed
systems can be provided to fit
your requirements.

These are reasons why CBS
Laboratories Digital Display
Units should be the basic
building blocks in your display
system. For full details, write for
a Technical Bulletin.

Stamford, Connecticut,
A Division of Columbia Broadcasting System, Inc.

Circle Reader Service Card No. 28
49




2123456789 11-~aebcdefghi jklmnopgrstuvwryz ABCDEFGH] JKLMNOPQRSTUVVXYZ LT
o' /18°%) 10 kb-=4L4sdz"'al; ! "ru-n2g+BactssSI"

91234567891 ~~ebcdefghi ;hlmnopgrstuvwiyz ABCDEFGHIJKLMNOPQRSTUVWXYZ (=K
o' /%4°) )0 ko-=4L¢stz''ab; ! "to-nra+BuettSi"

8123456789 (1 1~~abcdefghi ;hlmnopqrstuvwayz ABCDEFGHI JKLMNOPQRSTUVWXYZ (! 7F
e /%8%))0=xo-=4l¢siz2"'al;: "ru-nra:BaedlS/=

9123456789 (1 1-=abcdefghi ;klmnopgrstuvwryz ABCDEFGHIJKLMNOPGRSTUVWXYZ (!?F
0" /X8%))0=xé-a4Ltstz"al; " "ru-nra+Bredl S/ ™

9123456789 (11+~-abcdefghl ;klmnopqrstuvexy2 ABCDEFGHI JKLMNOPQRSTUVWXYZ (! ?+
1 /%8°))0=xo-=4ltstz''al ;! "cu-mrasBuedtSim

91234567891 4~-abcdefghi jhlmnopqgrstuvwxy2 ABCDEF GHI JKLMNOPQRSTUVVXYZ (Rhds
1°/%38%) ) 0exo-=3L¢siz""'all ;" "to-nracBaeétSi"

91234567891 1-~abcdefghi ;Almnopqrstuvwryz ABCDEFGHIJKLMNOPQRSTUVVXYZ (17F
1 /%8%))0=xo-=4ltsdz"'all; “ro-nxa*BaetlSin

9123456789 1i--ebcdefghl ;hlmnopgrstuveryz ABCDEFGHIJKLMNOPQRSTUVNXYZ (17}
0°/%8°%) ) Qexo-a4Lstz? Pt the-niasBuetdSin H

9123436789 11~~abclelghi ;KImnopgrsruveayz ABCOEFGHIJKLMNOPQRSTUVVXYZ (1
V' /X8%)10=go-=alisiz'al; ! Tey-nigeQaatsSx

!
!

You are looking at a Raytheon CK1395 display !uhe:
It can handle any type of readout data. This display is
from Raytheon's new digital information retrieval ?ystem.
capable of electronically ediring computer stored infor-
mation.

b |

look inio
If you need ready access to computer data,
Y

the CK1395 at Raytheon Company

For complete information please write Raytheon Company,
Components Division, Industrial Components Operation, !
Dept. 2011, Lexington, Massachusetts 02173.

i i .29
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etings can cost

$144 per hour

Timelof ‘high salaried personnel must
not be wasted, Do away with bulky
charts as so many firms are doing —
presgnt your message with maximum
retantion in the shortest space of
timg — use the Selectroslide projec-
tor for instant recall of any slide as
often‘as necessary.

Write for descriptive literature.

iPﬂﬂ: lgsp 2201 Beverly Boulevard
Sauppe | angeles, calif. 90057
Established 1924  Phone: 389-1288 Area 213

Eleven models to choose from, shown is SLS-750

MANUFACTURERS OF SELECTROSLIDE
PROFESSIONAL SLIDE PROJECTORS

Meriy Award Winner' at the Brussels World Fair

Circle Reader Service Card No. 30
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1D Products

Numeric Indicator Unit
New unit Model NC-4 can display 14
characters: 1 through 0, 4+, —, all off,
all on. Numbers are formed on 27-lamp
array, five across and seven high, with
lamp sizes, ranging from 0.5 to 40 watts,
available in five standard sizes.
Numercom indicators, designed for
computer-output applications, are used
in computer-controlled industrial plants,
annunciator, traffic-control, scoreboard,
and silent-paging systems, and other ap-
plications where instant information
changes are required. Additional in-
formation is available from John S.
Burton, Chief Engineer, Bloomingdale
Instruments, 141 Oregon St., E1 Segundo,
California, Phone (213) 772-2444.

Circle Reader Service Card No. 72

TV Sync Generator

Smallest yet available television sync
generator has height of only 134 inches
with a width of 81% inches and length
of 9% inches, Weight is 4 pounds. Fea-
turing a self-contained solid-state regu-
lated power supply, the new micrologic
sync generator is used to produce stand-
ard EIA Synchronizing, blanking, and
drive signals. The binary counter cir-
cuitry utilizes the micrologic elements,
and the FR-2 has AFC circuitry with an
optional provision for a crystal con-
trolled oscillator.

Write Electro-Visual Department, Du
Mont Laboratories, Clifton, New Jersey.

Circle Reader Service Card No. 73

New Exposure Photometer

Street Laboratory of Applied Physics
has developed a new Type 80 exposure
photometer of compact design, high ac-
curacy, employing an entirely new type
of photosensitive cell which is complete-
ly linear throughout its range. The photo-
meter is available through Traid Corp.

Features, in addition to linear secale,
include eight-position range selector, all
solid-state electronics, 15,000:1 intensity
range, built-in battery check and zero
adjustment, high stability, and reading of
reflected, incident, infrared, ground glass
illumination.

Write Robert W. King, Manager, Photo
Instrument Division, Traid Corp., P.O.
Box 648, Encino, Calif. 91317.

Circle Reader Service Card No. 74

Solid State Oscilloscope

Monitor oscilloscope, Model KM702,
is fully solid-state except for the
cathode-ray tube; as a result it dissipates
very little heat.

It offers 7-kilocycle full-screen undis-
torted deflection capability and 100 milli-
volt - per - centimeter input sensitivity.
Oscilliséope sells for $1980 and is avail-
able from stock.

Contact Bo Jameson, Inst. Prod. Mgr.,
ITT Industrial Prod., 15191 Bledsoe,
San Fernando, Calif,

Circle Reader Service Card No. 75

This number can be read over
a viewing angle of 145° in CBS
Laboratories Digital Display
Unit DDU-1A...shown here, in
actual size. It's designhed for
optimum readability under vary-
ing light conditions. Its modular
construction makes it adaptable
to large assemblies and dis-
plays. You may have seen it in
action on CBS Television Net-
work’s Election coverage.

A flat readout, displayed on a
vertical split-flap “book page”
mechanism, provides uniform,
glare-free reflectivity and maxi-
mum character clarity...up to
70 feet. It eliminates the prob-
lems of bulb-burnout and poor
visibility normally found in rear-
illuminated displays.

One piece die-cast construction
makes it compact and rugged.
Operating power is only 2.7
watts with no power required
between postings. Each DDU-
1A unit allows rapid selection
of up to 12 digits, letters or
symbols—and custom-designed
systems can be provided to fit
your requirements.

These are reasons why CBS
Laboratories Digital Display
Units should be the basic
building blocks in your display
system. For full details, write for
a Technical Bulletin.

% LABORATORIES
BN12345

Stamford, Connecticut.
A Division of Columbia Broadcasting System, Inc,

Circle Reader Service Card No. 31
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CUSTOM
CRT
SYSTEM
DESIGN...

We specialize in designing and
building custom CRT systems
to meet exacting precision and
performance requirements.

Our modular approach to
systems design permits low
cost delivery of single-unit or
low-volume orders. Beta-
designed plug-in and modular
CRT circuits, coil mounts, "'opti-
cal bench” tube mounts, etc.
are typical modules readily
adaptable to the solution of
your design problem.

You benefit from our exten-
sive electro-optical experience
which helps us attain optimum
performance with a wide variety
of tubes. We can also help you
define these limits and write
specifications.

Recent design projects include:

o High resolution line scan
displays

e Airborne militarized radar
displays

® Scan conversion

e Computer displays

o Film scanners and printers

Your requirements studied at
no obligation. Call or write:

BeTA

INSTRUMENT

CORPORATION
377 Elliot Street
Newton Upper Falls, Massachusetts

Tel.: 617/969-6510

_/
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On The
Move

Peter James has been appointed VP/
Management Systems, The William C.
Allen Corp. and Rear Adm. John A.
Fitzgerald, USN-Ret., has been promoted
from mgr., market research and busi-
ness development, to VP/Admin., for
the firm.

Raytheon Co. has appointed Alan F.
Dixon mgr. of engrg. for its semicon-
ductor operation at Mountain View, Cal.

The Bunker-Ramo Corp. has created a
new General Engineering Laboratory
and appointed Scott G. Hasler, director.

D. T. Jarvis has been named mgr. of
mktg. for Advanced Scientific Instru-
ments div. of Electro-Mechanical Re-
search, Inc.

James N. Cast has been named Chief,
Computer Development, for Telemetrics,
Inc.

Electronic Tube div., General Atronics
Corp., has named four new sls. rep-
resentatives, The appointees are Gawler-
Knoop Co., Roseland, N.J.; Glen M.
Hathaway Electronics, Inc., Arlington,
Mass.; Kelly-Schmitz-Winkeler Associ-
ates, Kansas City, Mo.; and Sheridan
Associates, Cincinnati, O.

Hugh E. Webber has joined Sanders
Associates, Inc., to fill the newly-created
post of corporate director of research
and techniques.

The Bunker-Ramo Corp. Defense Sys-
tems div. has opened a regional office in
Dayton, O., with J. J. Hooper as midwest
regional mgr. in charge of the office. Ad-
ditionally, James P. Boyle has been named
mktg. staff asst. for the firm’s Industrial
and Business Systems div.

General Dynamics Corp. has announced
establishment of Stromberg-Carlson
Corp., a consolidation of Dynamics’
Stromberg-Carlson div., and the United
States Instrument Corp. Dause L. Bibby,
formerly pres. of the Stromberg-Carlson
div., will continue as pres. of the new
firm. William A. Rockwood, pres., USI,
will be VP/mktg. and admin., and John
L. Lombardo will be VP/engrg. and mfg.

David F. Sweeney has been elected
VP/engrg., of Anelex Corp.

Frank M. Knox remains chairman of
the reincorporated Knox International,
which recently moved to new corporate
headquarters at 70 Nassau St., Princeton,
N..f., and incorporated in that state. The
33-year-old consultant firm was formerly
known as The Frank M. Knox Corp., Intl,,
located in New York.

Thomas C. Rowan has been named VP
of System Development Corp. As mgr.
of the firm’s Advanced Systems Div. he
directs data processing activity.

G. A. Thayer has been appointed Co-
ordinator of Personnel Development and
Employment at Sylvania Electronic Sys-
tems. B. W. Stryker is mgr. of Personnel
Administration for the division.

Mast
RANDOM ACCESS
PROJECTORS
and SERVOS

Filmstrips or Slides

Normal or Precision Locatiop

Standard or Custom Built
To Your Requirements

Shown is Model 132 RAP for CONTROL PANEL
DISPLAYS, CRT VERI.AYS &VIDIGON Pigkyp

‘_~.» —< §

100 frame filmstrip projector

0.25second minimum and 3.5 seconds maximup
access time

Phone: 319-323-9729
Or Write Dept. ID 52
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2212 EAST TWELFTH STREET

I-,g MAST DEVELOPMENT COMPANY
DAVENPORT,  10WA 52803
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VIDEO COLOR CORPORATION)
INDUSTRIAL TUBE DIVISION

offers
TECHNICAL ABILITY
For any special purpose Cathodé
Ray Tubes
ULTRAHIGH RESOLUTION
(Less than .0005" spot size)
FIBER GLASS OPTIC BUNDLE
FACES
LOW HALATION
Special Ultrathin glass substrates
mounted in tube
SPECIAL SCREENS

Any Phosphor

High Uniformity and Ultra Smooth
Texture

Low Screen Noise

SPECIAL ELECTRON OPTICS

High Deflection Sensitivity
High Beam Currents

SPECIAL GEOMETRIES
SPECIAL GLASS STRUCTURES
FULL LINE OF STANDARD TYPES
CRTs for character generatof$
(monoscopes, etc.), Readouts:
Printers, Oscilloscopes, Radal
Monitors, Video Recorders, VieW
Finders, etc.

VIDEO COLOR CORPORATION

729 Centinela Avenue
Circle Reader Service Card No. 34
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; Raymond E. Bernberg
Ie

With Litton since
June, 1964, Dr. Bern-
berg has been en-
gaged in the fields
of industrial psychol-
ogy, human factors
and systems engineer-
ing for the past 15
ears. Previously, he was with Bissett-
Perman Corp., RCA Data Systems Div.
and North American. He is chairman of
gID's Fifth National Symposium.

ﬂoyﬂ| Akin

Director of Engineering of Gamma
ggientific, Inc., Mr. Akin has been en-
gaged in design and development of elec-
fronic and electro-optical instruments for
over 20 years. Prior to joining Gamma
Seientific, he was a staff member at the
Naval Electronics Laboratory, San Diego.
Farlier work was with the Visibility
Laboratory, Scripps Institution of Ocean-

ography, and in the research laboratories

at Bendix Corp. and RCA. Since 1962,
lie has been engaged in R&D of photo-

. metric and radiometric devices.

Robert C. Mullins (left)

A Senior Systems Analyst with a
background of five years in program-
ming displays, Mr. Mullins has been
with Datatrol for the past three years.
He was associated with the Department
of Defense for seven years as an elec-
tronic engineer engaged in diagnostics
and display generation. He studied at
Omaha University and the University
of Virginia. He is a member of SID.

lames H. Dinwiddie (right)
A Systems Analyst currently engaged
M a study of advanced programming
techniques for computer assisted dis-
Plays, Mr. Dinwiddie has been with the
atatrol Corporation since 1962. He has
udied at the University of Maryland
id was associated with the Depart-
Ment of Defense for seven years. He is
Ymember of SID.

A NEW STABLE SOURCE OF

[0 VOITAGE = €ORpuveR

DISPLAY

0.01% TOTAL REGULATION
0.01% DRIFT IN 8 HOURS 4
ALL SOLID STATE
FLASHOVER PROOF
ONLY 5 1/4” HIGH
OUTPUT CURRENT LIMITER
OVERVOLTAGE PROTECTION

* PROVEN, DEPENDABLE DESIGN

% SOLID INSULATION FOR RELIABILITY
* NOW IN USE IN DISPLAYS ACROSS THE NATION

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.

85 MYSTIC STREET
ARLINGTON, MASS., 02174

Circle Reader Service Card No. 35

* % % % % % % %

Model 545A

YOKE SPECIFYING PROBLEM?

ASK AN
EXPERT...

A SYNTRONIC

DEFLECTION

YOKE SPECIALIST

Since we make more types of yokes than anyone else, it's natural enough for
our team of experts to know more about yoke design, application engineering,
and quality control.

Specifying can be a challenging problem, and with this in mind, we put our
experience at your disposal. Don't hesitate to call or write us when you're
puzzled as to the right deflection yoke for your display.

INSTRUMENTS, INC.

®
S ” Z 7 0”16‘ 100 Industrial Road, Addison, lllinois
Phone: Area 312, 543-6444

Circle Reader Service Card No. 36
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BETA INSTRUMENTS ... 52
Agency: Simonds, Payson
BLOOMINGDALE INSTRUMENTS ....... 42
Agency: The Industrial Scribe
BURROUGHS CORP. ........ e 7
Agency: Conti Adxemsmg
CBS LABORATORIES........ 47, 49, and 51

Agency: Warren, Muller, Dolobowsky

CELCO (Constantine Engineering
LabS8.) oo R S rrenane 37
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DIGITRAN _...._. WO o rsimmne 34
Agency: Hammer & Ormsby
FAIRCHILD/DUMONT ... ... 9
Agency: Roger & Wilbur
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Agency: Barnes Chase
GENERAL ATRONICS ... 43
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e TRANSMIT
e DISPLAY

driven plotter which has
unique pictorial capabilities
for image processing, tone
shading, and contour plotting.
Alpha-numeric symbols of any
size and type may be q}d to
annotate curves and images.
| COMPIX is driven by medium
' to large scale digital com-

puters, and produces fifty 12
 x18inch plots per hour re-

~ gardless of complexity. '

8 - %

COMPIX

United Rircraft
Corporate
Systems
Center

INFORMATION

® PROGRAM United Aircraft Corporate Systems Center
is producing a variety of data handling and
display equipment.

COMPIX is a magnetic tape

Display Transmission
Generator

Facsimile Converter
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Agency: West, Weir &Blrtel T

MAST DEVELOPMENT ... _
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RADAR RELAY Losssmacssis..
Agency: S. Michelson
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Agency: Chirurg & Cairns

SYNTRONIC INSTRUMENTS
Agency: Burton Browne

TELEMETRICS

-4
Agmc), Allen, Dorsey, Hatfield

TRANSISTOR ELECTRONICS CORP,
Agency: Stevenson & Assoclates
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Agency: John B. Shaw i\

Sustuining Memba

Aeronutronic Division

Philco Corporation

A Subsidiary of Ford Motor Com Jany

Newport Beach California

Aerospace Corporation

San Bernardino, California

Bunker-Ramo Corporation

TRW/Ramo Wooldridge Divisior:

Canoga Park, California

Conrac Division

Giannini Controls Corp.

Glendora, California

Fairchild Dumont Lahoratcries

Clifton, New Jersey

ITT Federal Laboratories

A Division of International Telephone
and Telegraph Corporation

Nutley, New Jersey

Ling Temco Vought

Military Electronics Division

Dallas, Texas

Radiation, Ine.

Melbourne, Florida | [

Stromberg Carlson Corp.

Data Products

San Diego, California

Sylvania Electronic Tubes a

Div., Sylvania Electronic Products, (ne:

Seneca Falls, New York ﬁ
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If you really care what your

data-display dollar is buying...

Take a cold, hard look at
Milgo’s New 30" x 30” Vertical-
plotting X-Y Recorder.

Compare it tor speed. Repeata-
bility. Accuracy. Reliability. Plot
visibility. Add-on flexibility. Versa-
tility. Quality. Floor space. Delivery
time.

The Milgo sofid-state 4021D X-Y
Recorder accepts on-line digital in-
puts from any digital computer;
off-line inputs from magnetic tape,
punched paper tape, punched
cards, a manual keyboard or an
analog source. The pen/printer
draws lines, curves, and point-
plots; it symbol prints with a 50
character symbol printer. Pen and
symbol printer interchange elec-
tronically in milliseconds. The
pen/printer has a slew of 30 ips,
with a continuous writing speed of
20 ips. The pen/printer point-plots
in either pen or symbol mode at
500 ppm. It prints a random selec-
tion alpha-numeric character at
300 per minute. The plotting surface
is evenly back-lighted by avariable
powerstat control. Plots are clearly
visible for 10 feet or more. The
complete unit only occupies a

50 by 18inch floor space.The 4021D
was developed and is produced to
military standards of quality and

reliability. It is rugged and of mod-
ular construction. Installed and
operating, it has the lowest feature-
for-feature price tag of any 30 by 30
inch plotter available to industrial
and commercial users.

Take a cold, hard look, for instance,
at the symbol printer and its in-
tegral pen and inking system.* The
complete unit is 15 to 4 smaller
than competitive units. It has no
dangling umbilical cord. Pens are
low-mass, jewel-bearing sus-
pended, solenoid actuated. Capil-
lary action prevents spilling at any
slew speed or acceleration, and
the ink reserve can be filled with-
out disassembly. Ink supply is indi-
cated visually. The arm, only 11,
inches wide, is servo-motor driven
at both top and bottom. It is ball-
bearing mounted on stainless steel
rails, precision ground to within
0.004 inch. It allows accelerations
of 400 ips? in both X and Y; pro-
vides static accuracy within
1 0.05% of full scale, and repeata-
bility of +0.02%.

Milgo offers analog and/or digital
recorders in vertical or horizontal
models with plotting surfaces up
to 45 x 60 inches. If you need to
know what your ‘‘data-display
dollar" can buy, call Tom Thorsen,

Marketing Department, at Milgo
Electronic Corporation, 7620 N.W.
36th Avenue, Miami, Florida 33147.
Phone: 305 691-1220. TWX: 305
696-4489.

*U. 8. Patent No. 3,120,214.
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BASIC dd 40 BLOCK DIAGRAM

Actual display drawn by dq
of its own block diagram,

fast, flexible, functional - - --dd 40

Designed for effective application to a wide range
of display requirements, the dd 40 is a modular
digitally driven CRT system offering high-speed per-
formance at low cost. The basic system includes
interface logic, symbol generator, display control
logic and a 19-inch CRT monitor. Available options
include:

¢ Vector and/or line drawing capability

e Tabular (typewriter-like) page format

Parallel remote monitor(s)

Buffer memory (for off-line display repetition)

Camera recorder (for high speed data recording)

Light pen, trackball, keyboard/function keys

fast

3,900 characters at a flicker-free rate (40 cps)
Approximately four-times the speed/capacity ratio
of most display systems.

flexible

Varied character generation — many type fonts,
straight and curved strokes, horizontal and vertical
orientation, dim or bright symbols.

Capability of adding parallel “siave” units at low
cost.

Ability to add a camera recorder, for permanent
record of any display.

functional

Command and Control—Impact Prediction and Range
Safety — Systems Simulation— Language Translation
—Missile Systems Checkout and Monitoring.

) [ ]
aetes o ev%te o DATA DISPLAY INCORPORATED
: e® o e® 1820 COMO AVENUE « SAINT PAUL 8, MINNESOTA
[:] et o o ®
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