CONTROL

DATA 200

User
Terminal

Your computer may be hundreds
of miles away, but a CDC® 200
User Terminal puts its computing
power at your firigertips . . . gives
you immediate access to all the
computing power you need, when
you need it. Enter information or
ask for it. Change or update a file.
Submit a computing job. The re-
sponse is immediate. In effect, the
computer is yours alone, regard-
less of how many others happen to
be using it simultaneously.

The CDC 200 User Terminal con-
sists of a CRT /keyboard entry-dis-
play, a card reader and a printer.
Data is entered via the keyboard.
Response from the computer ap-
pears either on the screen or as
hard copy from the printer.

The entry/display station has
a 14” screen with a capacity of
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twenty 50-character lines (thirteen
80-character lines optional). The
photoelectric card reader has a ca-
pacity of 100 cards per minute.
Its 1,000-character buffer gives
it a throughput equal to that of
larger, more expensive readers. In
line printers, you have a choice be-
tween an 80 column or 136 column,
300-line-per-minute reader. Either
device may also be used for off-
line card listing.

For full details on this and other

Control Data User Terminals, con-
tact your Control Data Sales Office
or write Dept. LL-58 . ..

CONTROL DATA

CORPORATION

8100 34th AVE. SO., MINNEAPOLIS, MINN. 55440
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~ Leader in the
. World of Displays w --

i ” @ COLD CATHODE
BURROUGHS, THE LEADER, is continuously evaluating
all types*® of display deviees and systems to provide the best

possible displays for your application.

Whether your requirements are for present display CRT'S
devices or for displays not yet developed or conceived, come
to the leader . .. Burroughs. We have been solving
display problems for over a decade.
PLASMA

WHAT ARE YOUR DISPLAY REQUIREMENTS?

Call or write: Burroughs Corporation, Electronic
Components Division, P.O. Box 1226, Department A2,

it 2 2 RS AN g
Plainfield, N.J. 07061 Tel: (201) 757-5000. R

SINGLE DIGIT CRT

LOW VOLTAGE
CATHODO-
LUMINESCENCE

PROJECTED
INCANDESCENT

DIRECT
INCANDESCENT

ELECTRO-
LUMINESCENCE

Now Rauland offers you a flat face CRT for
data display with dual neck and rear port

GLOW MODULATOR

DUAL NECK permits two independent scans with CHARACTER GENERATION for computer readout.
negligible keystone effect. Choose either magnetic or electrostatic.

REFLECTIVE
ELECTRO-MECHANICAL

REAR PORT permits both optical overlay projection LIGHT WEIGHT AND MAXIMUM SAFETY assured

and photo recording. by metal cone and laminated implosion shield. LENTICULAR
HYBRID PHOSPHOR for bright, flicker-free display. ~ What more could you ask for? More data? Contact us MULTI-ELEMENT
direct or Circle #1 on reader . T COLD CATHODE
- - - Mo RIS R urroughs ;.
HIGH RESOLUTION with up to 2,000 lines. easier? s
- 90008
$as
*Tllustrated, for your information, are some present and :" ' SOLID STATE DEVICES
future display devices. Some are of Burroughs manufacture ecO® ’)
while the rest are manufactured by other companies. o #0C 08 ¢

THE RAULAND CORPORATION ¢ SPECIAL PRODUCTS DIVISION

5600 West Jarvis Avenue * Chicago, lllinois 60648 « 312 647-8000 A M Subsidiary INFORMATION DISPLAY, May/June 1968 Circle Reader Service Card No. 2
Published bimonthly by Information Display Publications, Inc., at 647 N. Sepulveda Blvd., Los Angeles, Calif. 90049. Controlled circulation postage paid at Los Angeles, Calif.




We offer over 200 talking pictures.
Pick one that speaks your language.

Our CRT's have been articulate
right from the start. Our first,
thirty years ago, told us we were
onto a good thing. Some people
didn't believe it, but that one
spoke our language.

Since then we've gone on to
develop and produce CRT's that
make up an electronic United
Nations.

One speaks to the weather-

CENERAL

A

TRONIES g

man. Another to a heart special-
ist. There's one that sits on a
desk and talks to bookkeepers
or accountants. And one that
{communicates with aircraft con-
trol tower personnel. One that
strikes up a conversation with
geologists. And even one that
displays nuclear explosion data
to anyone who cares.

That's asking a lot from a CRT.

Circle Reader Servica Card No. 3

But then we've always done that.
And we'll go right on doing if.
Because even as our customers
tell us, there's almost no limit to
what a CRT can talk about.

Want to start a conversation
with a CRT? Call or write us
to arrange a meeting ... anytime.

Electronic Tube Division, 0.
General Atronics, Philadelphig,
Pennsylvania 19118

GENERAL ATRONICS

INFORMATION DISPLAY, May/June 1968

We're doing
something

about it!

Raytheon is the 10-year leader in electronics
for Air Traffic Control Systems. Recognition
of RAYTHEON'S leadership in a non-de-
fense area has created an immediate need for
the following:

Programmer/ Analysts

Minimum of two years scientific program-
ming experience in real time for the IBM 360
or similar computers. Positions involve prob-
lems of sensing, computing, data reduction,
data retrieval, data display and communicat-
ing in real time.

Digital and Logic Designers

Logic and circuit designers to work on data
processing and computer driven information
displays. Logic Design assignments will in-
volve the use of high speed TTL integrated
circuits. Requirements are BSEE with 1-5
years experience in logic design, and famil-
iarity with integrated circuits.

Circuit Designers will be assigned to the de-
velopment of high speed random access dis-
play systems and character waveform genera-
tion equipment. Requirements are BSEE with
1-5 years experience in related fields.

—

Project Engineers
Requirements are BSEE with 3-5 years ex-
perience in Data Processing Systems and
computer driven information displays. As-
signments involve the establishment and in-
tegration of major units within the Computer
Display Channel Air Traffic Control System.
Design orientation and ability to interface
with customer mandatory.
During the 9th Annual Symposium
call Yon Fisenhaur at (213) 387-9609
(the Ambassador)

May 22-23, 9-12 Noon and 2-6 P.M.
If unable to arrange a convenient interview
at this time, send your resume to Jon Eisen-
haur, Management & Professional Recruit-
ing, Equipment Division Headquarters, Dept.
56, Raytheon Company, P.O. Box 520, 40
Second Ave., Waltham, Massachusetts 02154.

-m An Equal Opportunity Employer

Circle Reader Service Card No, 4
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hi-fly leads l

Customer needed a quick connect/disconnect feature on a 20 KVDC
connector which would feed two CRT tubes from a single terminal
20 feet away. We designed a compact assembly using glass epoxy
receptacles and silicone insulated leads that features hand mating
with complete safety, yet is rated at 25 KVDC at 70,000 feet! Here
are some added features:

@ Lightweight, flexible assembly e Rated at 10 amps
® Meets applicable ® No exposed high-voltage

MIL specifications ® Corona and radiation

@ RFI shielding available resistant

Let us design an assembly that meets or exceeds your requirements.
We're the leading maker of high-voltage, high-altitude custom lead
assemblies. For immediate action, write or call today.

AMP

INCORPORATED

CAPITRON DIVISION

155 Park Street « Ellzabethtown, Pa.

Circle Reader Service Card No. § INFORMATION DISPLAY, May/June 1968

s 717-367-1105

SO OF CERTIFICATrgy

HYDROGEN
80% NI ANNEALED

F08 Maxiuyp praweAsn “ "‘x\‘

4y,
HETIc gADIATION LA, )

maximum Shielding protection

Only Magnetic Radiation Laboratories gives you a Seal of Certification
on all components fabricated . . . and guarantees COMPLETE CUS-
TOMER SATISFACTION in meeting all mechanical and electrical
requirements, however critical the application, as per your blue print
specifications.

As SPECIALISTS in the field of magnetic shielding . . . we are technically
qualified thru knowledge and experience to assist our customers in
Engineering Design, Development and Production.

We have perfected the art of SEAMLESS TUBE CONSTRUCTION . . . a signifi-
cant advance in quality and performance.

Every component is precision fabricated to exact blue print specifications
to within a tolerance of plus or minus .005 . . . and in special cases, plus
or minus .001.

Magnetic’s proved process of HYDROGEN ANNEALING assures the highest
possible permeability and ultimate attenuation.

Every finished component is inspected and laboratory analyzed to make
certain it meets exact specifications and shielding requirements.

WE INVITE YOUR INQUIRY and will gladly submit quotations on
request, per your blue print specifications, for . . . engineering samples—
prototypes—production runs,

o ONLY MAGHETIC RADIATION GIVES YQiigs EA OF CERTIFICATION

whatever (e
application

Our experience in the production and
fabrication of magnetic shielding com-
ponents embraces practically every phase
of the Electronic Industry, wherever
shielding is a PRIME requirement.

o COMMUNICATIONS NAVIGATION

o RESEARCH AND DEVELOPMENT

o AERIAL SURVEILLANCE

o INFORMATION DISPLAY

o INSTRUMENTATION

= AIRBORN RADAR

 0SCILLOSCOPES

o AEROSPACE

o COMPUTERS

. RADIATION
jﬂeﬁc LABORATORIES, INC.

INFORMATION DISPLAY, May/June 1968 Circle Reader Service Card No. 6




More Light * Truer Colors

SINCE 1929

CHRISTIE

XENOLITE !

16MM MOVIE PROJECTION

® Lamphouses with Igniters

® Rectifier Power Supplies

® OZONE-FREE Xenon Lamps

® Furnished with or without Projectors

CHRISTIE ELECTRIC CORP.
3416 W. 67th 5t., Los Angeles, California 90043

35MM & SUPERSLIDES

| UPTOGTIMES
BRIGHTER

SINCE 1929 »

XENOLITE’

with CAROUSEL PROJECTOR

* New KODAK Ektagraphic Slide Projector

® 1500-2000 hour ® Full Remaote Control
OZONE-FREE ® Random Access
Christie Xenon Lamp ® Mirror Colorcote

® Front or Rear ® Works with
Screen Projection Cardboard Slides

Other Xenolite Slide Projectars up fo 4 x 5 in. and 4000 Watts

CHRISTIE ELECTRIC CORP.
3416 W. 67th St,, Los Angeles, California 90043

10 Circle Reader Service Card No. 7
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Information Display

Journal of the Society for Information Display

LASER DISPLAY PANEL

Complete proceedings of the recent Laser Display Panel, sponsored by
the Mid-Atlantic Chapter of 51D, presented in near-verbatim form.

A SOLID STATE ELECTRONIC TUBE FOR THE PICTUREPHONE SET
by E. ]. Gordon

A new camera for the Picturephone set uses an integrated silicon
photo-diode array combined with conventional electron beam scanning.

GENERATION OF STATISTICALLY-CONTROLLED KEYBOARD DATA
by Jon Thorson

An experimental simulator was built by IBM to simulate entries of
24 keyboard operators. Results are discussed.

EDITORIAL: JAMES H. HOWARD discusses SID: past, present and future
PRESIDENT's REPORT: William Bethke reports to the membership
INFO '68: Meeting now in Los Angeles

ON THE MOVE: People their appointments, promotions

NEW PRODUCTS: Innovations from many firms

SERIAL PRINTER FOR LIGHT BEAM OSCILLOGRAPHS

NEW LITERATURE: data available on items and ideas

VISUAL DISPLAY UNIT PERMITS “CONVERSATION” WITH COMPUTER
READOUT: display industry news

SUSTAINING MEMBERS

SID ACTIVITIES: local and national news

ADVERTISERS' INDEX: for finding them quickly

36

69

99
102
106

INFO 68 — Set against a background of Midtown lLos Angeles, 9th National

SID Symposium  headquarters, lames Belcher's gra
information display’s basic symbols: the

phic logo, depicting
eye, and its information

storage bank, the brain Painting by john Desatoff, TRW
Systems, Redondo Beach, Calif.
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the

Saver...

plots your digital data

with less programming time,
(and money)

with less machine time,
(and money)

with less 1/0 time,
(and money)

with less plotting time,
(and money)

and less floor space, and magnetic tape,

and data storage space ... and money.

Match up your data display require-
ments with the DPS-6 total data dis-
play system. Choose the type of X-Y
plotter, input source and supporting
software that meets your needs. Then
match the DPS-6 operating costs with
other digital plotting systems. You'll
see why we call it “the saver.”

Read about it in our new brochure.
Can't wait to start saving? Phone us.

Milgo Electronic Corporation Plotting Equipment Sales Division
7620 N. W. 36th Avenue, Miami, Florida 33147 Telephone: 305+691-1220

INFORMATION DISPLAY, May/June 1968
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From Westinghouse...
the only 0.5 mil
resolution CRTina

“plug-in"package...

654 N. Sepulveda Blvd., Suite 5,
Los Angeles, Calif. 90049 (213) 472-3550

OFFICERS

President .............William P. Bethke H

Vice-President .........ccuun Peter Vlahos nO deSIgn Or

SOCIBtALY +.visvamvmvmswis Carl Machover

Treasurer .....oeeeevseeess Fordyce Brown bI h d h

Executive Secretary ...Dr. H. R. Luxenberg assem y ea ac es-
REGIONAL DIRECTORS

Northeast Region .......... G. ). Chafaris

Burton Price

Robert Klein

Southeast Region ....vovevieain B. J. Lohr
Ernest Storrs

John M. Snuggs

Most major
comDUter makers Central Region ...... Richard M. Beindorff
now use Robert N. Niler

Western Region ........... Phillip Damon
W. R. Aiken

WeICh A"yn Joseph Stafford
COMMITTEE CHAIRMEN
Publications ..............L. M. Seeberger

[Address inquiries re. feature articles to:
4661 Vanalden Ave., Tarzana, Calif. 91356]

Definitions & Standards ...Carlo Crocetti
Honors & Awards ......... James Howard
Membership .............. Phillip Damon
NOMINALING +vvvvvriererranes Edith Bairdain
Convenltion ..cossevonidais Fordyce Brown
Planning .».... G. Whitham & R. Bernberg

EDITORIAL ADVISORY BOARD
William Ross Aiken Dr. Ruth M. Davis
Dr, Edith M. Bairdain Theodore Hamburger
William P, Bethke Dr. H. R. Luxenberg
Dr. Carlo P. Crocetti Petro Vlahos

Dr. A. M. Zarem

Published bi-monthly by
Information Display Publications, Inc.
647 N. Sepulveda Blvd. (213) 476-4711
Bel Air, Los Angeles, Calif. 90049
[Correspondence regarding advertising, reprints
and non-membership subscriptions should be

directed to the above address.]
EDITORS & PUBLISHERS ..Martin H. Waldman
Hal Spector

FEATURE EDITOR! ..niinvawsins Carol Summer
PRODUCTION MANAGER ............. J. Hall
ART DIRECTOR ....uvoveimmiomas J. Shopnick
CIRCULATION MANAGER .....S. McDermaid
BUSINESS MANAGER ...usviniieisn S. Graham
AIDVERTISING 5a5siormmn st Ivan Berkoff

Donald Meeker
EDITORIAL OFFICES .....vvven (213) 472-4414

CLOSING DATES—Editorial closing date is fifteenth
day of the month preceding month of issue. Advertis-
ing closing is first day of the month of issue.
CHANGE OF ADDRESS notices should be sent
promptly; provide old mailing label as well as new
address; include ZIP code or postal code. Allow 2
months for change.

SUBSCRIPTION for U.S., its territories, possessions and
Canada; $12 per year. $20 for two years. Single copy
price, $2.00; foreign countries, $24 per year. $40 for
two years. Complaints concerning non-receipt of mag-
azines must be made within four months of issue
mailing date.

EDITORIAL CONTRIBUTIONS must be accompanied by
stamped return envelopes and will be handled with
reasonable care; however, publisher assumes no re-

It's simply not economical for you to design and assemble yokes, shields,

MR Br ey o MW pdoiela o and CRT's as well as Westinghouse does in its unique “‘plug-in"’ packages.

, but th blish t t ibilit ' i = i i i
for ‘the. cormecmess oer"ac‘;:r”;c’y b i il For exarpple, the assemply above. It's a fiber op.t|c CBT packa.ge with 0.5 mil
(s%lpphed herein or for any opinion expressed. resolution that meets mil-specs on shock and vibration. And it's ready to operate.
;ﬂr)qf’\f’q BILC'N'Q'T"’E\ITC'ST“; EEEEP&@:DP URBELP'%j You save many, many hours of engineering and technician time.
DUCTION IN WHOLE OR PART WITHOUT This is only one of many Westinghouse CRT packages. For details, write.
WRITTEN PERMISSION 1S PROHIBITED. We have over 400 vacuum electronics engineers who want to help you.

CONTROLLED SineuLation eostiee muio Westinghouse Electronic Tube Division, Elmira, New York 14902,

ceaki :
Circle Reader Service Card No. 9 INFORMATION DISPLAY, May,June 1968 iriands You can be sure if it's Westinghouse
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@ ‘ BALL BROTHERS RESEARCH
GREW UP ON SOLID \ STATE

T

Ball Brothers Research Corporation’s video technology
is almost tubeless. Our Miratel Division has

more solid-state picture monitor experience than any

other monitor maker, Miratel has developed,

CRTS FOR ADVANCED SYSTEMS

manufactured and sold more solid-state monitors than anyone.

When you travel by air — you travel Th
oma
d 4 . BBRC’s other video products are solid-state, too.

g:?il;nalresery:tio? computer display to flight Thomas' know-how can be one of your

monitor, for your safety and conveni i . ‘

S e B theyamine indu:te:yce, strongest assets. May we be of service? Next time you’re in the market for any of the pl"OdUCtS
depfznds on cathode ray tubes most probably For further information on avionic CRTS or : - 1 1

destg”_Ed and produced by Thomas Electronics. for tubes in computer, medical electronics, e make’ con51der buylng Bote solikslate R Ours.
Next time you have a CRT requirement, remember oscilloscope or any other display or record-ing

you can depend on us too. applications, write or call.

TH MAS ELECTRONICS, INC.

Circle Reader Service Card No. 11 INFORMATION DISPLAY, May/june 1968

BALL BROTHERS RESEARCH CORPORATION . BOULDER, COLO. 80302
MIRATEL DIVISION . 3600 RICHARDSON STREET . NEW BRIGHTON . ST. PAUL, MINN. 55112
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SYNTRONIC YOKES
CREATE:
SHARP CHVPEZ

CLEAR k<>OEd

DISTINCT 34567

provide a complete line of positioning deflection yokes
high frequency character yokes @ beam centering coils
anti-pincushion devices focus coils

for all types of information displays

used throughout the world.

From standard continuous line scan data displays to very special high
~speed random character displays . . . Syntronic's staff of yoke specialists
assists engineers in designing, specifying and procuring the

right yoke or yokes for maximum results.

An important ““PLUS"" is Syntronic's Production Capability.
It backs up Syntronic's experienced engineering and
design services. This is vital to the engineer who
eventually needs yokes in production quantities.

Call Syntronic Yoke Specialists today for help with the
design and production of your yokes.

SVIiL7 onIc...

00 Industnial Road, Addison, I11. (20 miles west of Chicago), Phone (Area 312) 543 6443
Specialists in Components and Equipment used with Cathode Ray Tubes

Circle Reader Service Card No. 13 INFORMATION DISPLAY, May/June 1968
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“Refresh” your alpha-numeric display with the exciting new
Alphechon storage tube. Smaller than any other single-
ended, non-destructive read-out storage tube previously
available, this entirely new device can accept incoming
signals (even over telephone wires), store them, and read
them out as TV signals.

This small (6.75” long), low-cost tube is sure to become an
important new component in data distribution and read-out
systems where computer-generated alpha-numeric
messages are to be displayed on conventional TV monitors.

Although the Alphechon storage tube is designed to
operate over a wide range of input and output rates in a
variety of operating modes, the Alphechon is characterized
at a writing time of 1 TV frame, an erasing time of 1 TV
frame, and may be continuously read out at TV rates for
more than 2 minutes.

For more information on the Alphechon and other RCA
Display Storage Tubes, see your RCA Representative or
your RCA Industrial Tube Distributor, For technical data,
write: RCA Electronic Components, Commercial
Engineering, SectionE1782, Harrison, N.J. 07029,
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Data Display Devices
from Raytheon

New Raytheon Recording Storage Tubes
extend your system capabilities

Two new miniature types, new
high resolution tube added to
Raytheon’s broad line.

Raytheon's wide range of Re-
cording Storage Tubes enable
you to design additional capa-
bility into any system which stores
and transfers electronic informa-
tion. Applications include: scan
conversion, stop motion, integra-
tion for signal-to-noise improve-
ment, time delay or phase shift,
correlation and slow-down video.

The new miniature types—Ray-
theon's CK1516 and CK1519—are
designed for compact packaging,
such as in airborne and space
satellite applications. Both tubes
provide high resolution and erase
capability in a fraction of a sec-
ond. The CK1521 is a new stand-
ard type featuring ultra-high
resolution of 25600 TV lines and
fast erasure in milliseconds.

Raytheon Recording Storage
Tubes are electronic input-output

devices which feature: fast write,
immediate and nondestructive
read, long storage, high resolu-
tion, and fast erase. Information
can be written and stored using
sequential scan techniques or by
random access writing. Erasure
can be complete or selective.
Dual and single gun types are
available.

For more information or demon-
strations, contact your Raytheon
Regional Sales Office.

INFORMATION DISPLAY, May/June 1968

New Raytheon Projectoray* Tube pro-
duces more than double the light
output of standard projection-type
cathode ray tubes. The tube's light out-
put is 30,000 foot lamberts, which
results in a light level of 15-foot lam-
berts on a 3’ x4’ lenticular screen.

The tube's expected minimum oper-
ating life is 500 hours —20 times the
life of a standard projection tube.

The Projectoray's high light output
and long life are due to its novel
design. The design incorporates liquid
cooling of the phosphor backplate.
This allows the phosphor to be ener-
gized with a very intense electron
beam. At high beam levels, very high
peak light output is obtained. The
light image is projected through a 5"
optical window in the face of the tube.
The electron gun is set at an angle to
the phosphor and the deflection sys-
tem compensates for keystone effects.

Datavue* Side-View Tubes. New Type
CKB8650, with numerals close to the
front, permits wide-angle viewing. These
side-view, in-line visual readout tubes
display single numerals 0 through 9 or
preselected symbols such as + and —
signs. Their %:"-high characters are
easily read from a distance of 30 feet.
Less than $5 each in 500 lots, they also
cost less to use because the bezel and
filter assembly can be eliminated and
because their mating sockets are inex-
pensive.

Symbolray *CRT Tube. The new Ray-
theon CK1414 Symbolray tube provides
alphanumeric inputs for computer read-
out devices. The tube's 2" target can be
scanned electronically to select sym-
bols, characters, and punctuation marks
in sequence to form the readout on a
display tube. This type has applications
with data processing equipment as an
economical method for generating char-
acters for hard copy print-out or for
cathode ray display. Design with 64 and
100 characters are available.

Dataray * Cathode Ray Tubes. Raytheon
makes a wide range of industrial CRTs
—including special types—in screen
sizes from 7" to 24", Electrostatic, mag-
netic, and combination deflection types
are available for writing alphanumeric
characters while raster scanning. All
standard phosphors are available and

specific design requirements can be .

met. Combination deflection or "diddle
plate” types include CK1335P (24" rec-
tangular tube), CK1400P (21" rectangu-
lar), and CK1406P (17" rectangular).

For literature, call your Raytheon
regional sales office. Or write to
Raytheon Company, Components
Division, Quincy, Mass. 02169.

*Trademark of Raytheon Company

New keyboard switches. These key-
board switches — an original Raytheon
design—are low cost yet extremely re-
liable. They are ideal for computer
input/output devices, learning and busi-
ness machines, and other advanced
information and control equipment.

Just a featherlight (2'2-0z.) touch
activates the switch, providing momen-
tary contact at a current rating of 0.25A,
32V.dc. Life expectancy of the dry reed
type is more than 100 million cycles.
Bounce is less than 250 microseconds.
Yet, these switches cost less than §1 in
production quantities.

The contact pins snap into 0.1268" PC
board, locking the switch firmly in place
for automatic flow soldering—thereby
reducing assembly time and costs.

All switches are made of high-quality
materials: polycarbonate plastic, stain-
less steel, beryllium, copper and noble
metals. Bases can be flat or sloped to a
10° angle.

These switches are available with a
wide range of standard and custom cap
shapes, sizes, colors and alphanumerics.
The caps are hot die stamped, cured
and backed with an epoxy coating to pro-
vide wear resistance and reduced glare.

Raytheon key switches are available
in single- and double-level dry reed
types and in single- and double-level
wipe-action types.
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Complete, custom-made keyboards—
using the switches described above—are
also available from Raytheon. These
keyboards can be designed, built and
shipped to you in minimum lead time.
All assemblies are supplied with alpha-
numerics, symbols and coding to your
specifications. They are also available
with data lines, electronic interlock, con-
nector to external power sources, and
with or without case.

Industrial Components Operation—A single source for Circuit Modules/Control Knobs/Display
Devices/Filters/Hybrid Thick-Film Circuits/Industrial Tubes/Optoelectronic Devices/Panel Hardware

INFORMATION DISPLAY, May/June 1968

Circle Reader Service Card No. 14

19




Now K&E offers digital
plotting paper and film
any way you want it.

(We’ll even give you some free.)

K&E's new Comstoc™ fills the crying need for a truly
comprehensive, compatible line of digital plotting
papers and film. One that matches the special
individualized requirements of people in engineering,
highway planning, business, meteorology and

many other fields.

It's a natural for us—and for you. K&E is the
company that already makes over 10,000 products
related to the business of getting information down on
paper and reproducing it efficiently.

So it's only logical that ComsToc joins our family
with a line that includes: 1) high transparency 100%
rag tracing paper, suitable for plotting in either ink or
pencil, and admirable for reproduction; 2) ALBANIZED®
copy paper that produces jet-black, smudge-free
copies with conventional reproduction methods;

3) film, with the famous K&E drafting surface, virtually
indestructible because it's based on Mylar#, notacetate.

Circle Reader Service Card No. 19

And, when it comes to “specials”, they're our
stock-in-trade. We can develop any kind of grid you
want, on rolls from 12” to 31", and provide it in
repeats of up to 54”. (We can even produce Federal
Aid Sheets in continuous form for you, on rolls with
repeats, printed on the reverse side to help assure
the sharpest reproduction.)

Comstoc materials can be used on practically all
major-name drum-type equipment. Our prices are
competitive...but Comstoc performance is hard to
beat. As sticklers for quality control we engineer
consistency in for you.

See for yourself. Send for free samples of
Comstoc paper and film. You won't believe digital
plotting media could be so compatible.

CREATIVE PRODUCTS
|H<#E FOR THE CREATIVE ENGINEER
KEUFFEL & ESSER CO.

KEUFFEL & ESSER COMPANY
300 Adams St., Hoboken, N.J.

Yes, I'd like to get free samples of K&E ComsToc
digital plotting paper and film.

Name

Position

Company

INFORMATION DISPLAY, May/June 1968
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. . as well as for high resolution, excellent contrast and the
brightest picture. Dumont's storage tubes give military and com-
mercial system designers the widest selection available, including
on or off axis types, large or small area displays, multiple flood
and write gun types and a broad variety of phosphors . . . all with
the highest screen uniformity possible.

Widely used in Commercial Aircraft Weather Radar, Dumont DVST's
can also be found in the F-4 Fighter's Fire Control System, the B-52
and the KC-131 Tanker's Navigational System, the Nike-X Missile
Control System, medical scopes and numerous other military and
commercial applications.

For the largest DVST design selection, in a wide array of shapes and
sizes, for an endless variety of uses, you'll find Dumont Is The
Chosen One.

Make Dumont your chosen one, write or phone your local Dumont
representative, TODAY!

FAIRCHILD

DUMONT ELECTRON TUBES

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
TELEPHONE (201) 773-2000 » TWX 710-989-7149
750 BLOOMFIELD AVENUE *CLIFTON,NEW JERSEY 07015

Circle Reader Service Card No. 20
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No matter!
we can handle your computer output with

SGOPUS i

A unique concept in high speed film plotting
for front or rear projection

DIGITAL?

ROCOR  PRESENTS
P

Actual photos taken of 7 foot
by 7 foot display screen. [

2000 SLIDE UNI-DIRECTIONAL

The new SCOPUS || offers:

. Plotting on 70 mm stabilized polyester film
. Low logistics cost
. Simplified storage and retrieval

. High speed accurate display of dynamic track
data, alphanumerics and special symbols

. Time sharing
. Acceptance of digital, analog and manual inputs

INFORMATION DISPLAY SYSTEMS

APPLIED DEVICES CORPORATION

112-03 14th Avenue, College Point, N. Y. 11356

Circle Reader Service Card No. 21
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ANALOG?

Actual photos taken of 7 foot
by 7 foot display screen.

Available as a —

Plotting projector
Spotting projector
Reference projector

in configuration as —

100 slide random access
2000 slide uni-directional

INFORMATION DISPLAY, May/June 1968

Jear out this page.

This Dialight demonstrator unit (shown actual size) is available for your personal evaluation.

Place it next to

any readout

youre now using.

Then walk back 30 feet and
prove to yourself that low-cost
Dialight readouts are easier to read.

The only way to be sure is to compare Dialight readouts
with others. This little test will give you a rough idea of
the difference. But it's not quite as convincing as the
actual demonstration we'll be happy to provide you with
on request.

Dialight readout modules cost as little as $3.99 each
(less lamps in 1000 lot quantities). They operate on 6, 10,
14-16, 24-28 volts AC-DC, 150-160 volts DC and 110-125
volts AC. Caption modules are available; each is ca-
pable of displaying up to six messages at one time.

Windows are of non-glare type in a choice of colors.

Options: universal BCD to 7-line translator driver,
10-line to 7-line converter for decimal input, RFI-EMI
suppression screen. Custom translators available.

To arrange to borrow a Dialight demonstrator unit,
write us on your company letterhead.

For copy of our current catalog, circle reader service
number below. Dialight Corporation, 60 Stewart Ave.,
Brooklyn, N.Y. 11237. (212) 497-7600.

DIALIGHT

$399each (less lamps)

in 1000 lot quantities
¢ Circle Reader Service Card No. 22
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Do you know what
it takes to make your
computer draw like this?

apparel patterns

scientific diagrams

even fine art!

instant trend charts

perspective drawings

A CalComp System

that’s what.

All it takes is a CalComp Plotter and CalComp Software. You supply
the computer and the problem, CalComp will supply the graphic solu-
tion. Call or write: Dept. Y-6, California Computer Products, Inc.,
305 Muller St., Anaheim, California 92803. Phone (714) 774-9141,

clalLIclolvile

Standard of the Plotting Industry
(TALENTED ENGINEERS AND PROGRAMMERS REQUIRED — RIGHT NOW.)
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Booth No. 14, May 22-24. Ambassador Hotel, Los Angeles, California

See Bendix at "'INFO ‘68",

:vf

Bendix Fiber-Optic Faceplates have brought Cathode Ray

Tubes a long way.

What's left behind in the shadows? Spot halos. Inadequate

contrast. Slow writing speed. Ambient light.
Distortion of position linearity.

Now, with a Bendix Faceplate, phenomenal
things can happen to your next tube or sys-
tem design. You'll get a light gain of at least
thirty over conventional faceplates. Contrast
is extraordinarily sharp. Spot halos are
gone, allowing high signal-to-noise ratios.
Spot size is better. Zero thickness windows
eliminate parallax, so you can record di-
rectly from the faceplate with even relatively
insensitive dry-process films. Writing speed
is greatly increased. And your total system
power consumption can be decreased be-

Electronics

00,

'you canchange

the face of CRT’s...
and bring light
out of the shadows.

cause of the possible lower anode voltage. You can even

curve the inside of the Bendix Fiber-Optic Faceplate to cor-

the Broaces! Line of Faceplate Glass Matenals

200 400 600" 2500 3500 4500

Wave Length, Millimicrans imp

Typical* spectral response of var-
lous Bendix faceplate glass types;
transmission measurements taken at
'/« thickness (core glass)

*Actual spectral transmission will
vary with tube design, photo-cath-
odes and phosphors used, plate
thickness, contrast, and fiber pack-
ing fraction.

NFORMATION DISPLAY, May/June 1968
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rect spot position linearity.

Tube designers using Bendix fiber optics
have changed the CRT industry! Now let us
help you develop your prototype for the
optimum in transmission, resolution and
contrast, in any configuration, in any size up
to 12” (larger sizes are available on special
order). Cost? Not as much as you think!
There's a new light on the face of CRT's . ..
and Bendix has put it there!

Write for a copy of the “Fiber Optics Hand-
book' and complete data on Faceplates.
Bendix — Mosaic Fabrications Division,
Galileo Park, Sturbridge, Mass. 01518.
TEL:617 / 347-9191. TWX: 710/ 347-1190.

rA-D-Lg
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Typical Communications Keyboa;f .
Shown Below: Typical Data Preparation

Animportant key to future keyboard
design is what’s happening at
MICRO SWITCH.

Already we have successfully
launched Happening No. 1: Intro-
duction of complete wired and en-
coded keyboards ready to interface
with your equipment.

Shown here are two typical key-
boards. Each gives you dry reed
switch input, solid-state-encoding,
and a variety of exclusive options.

And they provide a flexibility that
is unavailable elsewhere. You get a
customized keyboard. Key array,
format, added options, code change
—you select the features required
for your system.

=

Options include strobe and elec-
trical monitor outputs, bounce gates
and shift. For example, two interlock
options are provided to improve
operator speed and efficiency. An
electrical monitor output triggers a
detector circuit for blocking data or
initiatingerror signals. A unique two-
key rollover option permits typing
at “burst” speeds without generating
erroneous codes.

—

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL

What’s happening
today in keyboards
is what’s happening at
MICRO SWITCH

But that’s not all. Coming very
soon is Happening No. 2. Through
advanced design concepts, complete
engineering facilities, innovative as-
sembly techniques, and unique qual-
ity assurance procedures, MICRO
SWITCH is preparing to supply your
every keyboard need. This means
new reliability and flexibility in
mass-production quantities with
attractive customized appearance
giving new sales appeal to your
equipment.

Make no decisions on keyboards
until you see what’s happening at
MICRO SWITCH. Call a branch
office or call us at Freeport: phone
815/232-1122.

HONEYWELL INTERNATIONAL » Sales and service offices in all principal cities of the world. Manufacturing in United States, Unitad Kingdom, Canada, Netheriands, Germany, France, Japan.
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LOW RESIDUAL MAGNETISM
FASTEST RECOVERY AND RISE TIMES
WIDE RANGE OF INDUCTANCES

DIoPLAY-POWER

PROVIDES DISPLAY DESIGNERS THE POWER TO CHOOSE THE BEST
YOKES, CIRCUITS, AND DRIVERS FOR ALL THEIR CRT DISPLAYS

YOKE-POWER

CELCO STANDARD CATALOGUE YOKES MAY BE CHOSEN
FOR BEST PARAMETERS REQUIRED IN YOUR DISPLAY.

HIGH-SPEED LOW-COST
HIGH-RESOLUTION
MAXIMUM SENSITIVITY

CIRCUIT-POWE

-

BLANKING, AND CRT PHOSPHOR PROTECTION
—Celco Blanking Amplifier And
Phosphor Protection Circuit

CORRECTS NON-LINEARITY ON CRT FACE
(X), LINE SCANS; (X, Y), RASTER DISPLAYS
—Celco Linearity Correction Circuits

MAINTAINS SPOT FOCUS OVER CRT FACE
—Celco Dynamic Focus Function
Generator And Amplifier

CONSTANT CURRENT SUPPLY TO THE TWO
AXES OF CENTERING, ALIGNMENT, OR
STATIC ASTIGMATIC CORRECTION COILS:
—Celco Centering Coil Regulator

Mahwah, N. J.  201-327-1123

DRIVER-POWER

40 VOLT DEFLECTION AMPLIFIER

BEST LINEARITY, FASTEST SPEEDS
WITH NO RINGING NO OVERSHOOT

16 Amp Change In 12 usec.
Using 25 uh Yoke.

0.02% Linearity
Amplifier Ranges Available:
0.5to 16 Amps 20 and 40 Volts

Compatible With Celco Single-
Ended Yokes; With or Without
Quadru-Power-Supply.

Cond[anﬁne gngineering c[)aéoraforied Company

Upland, Cal. 714-982-0215

INFORMATION DISPLAY, May/June 1968
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It took a lifetime to create this work.

H
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Our new 2"-monoscope (Fig. 1) can generate
over 30,000 characters per second. And our cathode-
ray printing tube (Fig. 2) can print them just that

fast by an electrostatic print-

E?;D ing technique.
_ At that rate, we could
T e, 2,amone  print an amount of text equal
to the complete works of
Shakespeare, some 950,000 words, in about 158 sec-
onds, based on an average of 5 characters per word.

The secret of the monoscope’s unique character-
generating capability is in the metal-
lic character screen (Fig. 3), elec-
tronically opaque except for the ‘
open characters. To generate a
character, the electron beam
scans only one character loca-
tion, not the entire target.
Since a single character occu-
pies less than 1/100 of the full  Fig. 2. sc-3154 high-reso.
screen, the monoscope gener_ lution electrostatic printing

: tub ith f
ates a character in 1/100 of areaof0.16"x8 6 =

We could print it in 158 seconds.

the time of a full raster scan.

The stencil target
screen shown has 64 alpha-
numeric and mathematical
symbols. But it can be made
with additional character sym-
bols to meet your individual
specifications including other
languages, in any given char-
Fig. 3. Stencil charact Rcler ayle.
scgr;aen'from zc"lm(c:mz;acf):; We recommend the
canbecustom-designedto  monoscope as a character
your requirements.

generator for: computer data

display, airline status boards, stock quotation
boards, teaching machines, address-label printing,
command control center displays, racetrack tally
boards . . . anywhere a high-resolution information
electronicreadout system is required. Sylvania Elec-
tronic Components,

remt T QYT VANIA
Division, Seneca Ak

Falls, New York.  GENERAL TELEPHONE & ELECTRONICS

ZTV M.
ACEIDAR- &

HeZmio N
X0

—EOG A~ -
X =<
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Are we
your

type?

It won't cost you anything to find out.

We know your type.

If you're presently making copies
from line printer output, it's no pleas-
ure to read. Or to handle.

If you're using traditional type-
setting methods there’s room for error.

If you'd like to iron out the bugs
in multi-copy printing of computer gen-
erated data, our type is your type.

Who are we? Alphanumeric.

And what we have to offer is the
most advanced technique of electronic
photocomposition. A service that can
add a new dimension of graphic arts
quality to the printed pieces you prepare
from computer generated data. A
choice of type styles and sizes. Bold
type. Light type. Italics.Plus the savings

that can be made in bulk. Time. And
printing costs. The risk of error in type-
setting is virtually eliminated because
data is converted directly to type within
the computer.

To find out if we’re really your
type, though, send us your name and ad-
dress. In return we'll send you the facts.
You'll learn how your output tapes can
be used to generate graphic arts quality
type.

If you have any doubts about
whether we're all we say we are: we set
the type you're reading now. In less than
one second.
Alphanumeric

p INCORPORATED

10 Nevada Drive, Lake Success, N.Y. 11040
(516) 437-9000
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MINIATURE PACKAGED SCAN CONVERTERS

. . -« New Products for Avionics . ..

SUBMINIATURE SCAN CONVERTER MODULE
INCORPORATING RW-13 TUBE

W\

TUHRE TYPE
ERIAL WD

PACKAGED MINIATURE AND SUBMINIATURE SCAN CONVERTER TUBES
FOR MULTI-SENSOR DATA STORAGE AND PROCESSING

T}_le'Warnecke RW-5EM and RW-13 are specially designed to meet the growing demands for packaged
miniature and subminiature scan converter tubes. In their complementary package of shield, coils and
leads, the tubes meet the requirements for the MIL-E-5400 military airborne environment.

Small size has been achieved without sacrificing resolution. The RW-5EM resolves 1200 TV lines and
the RW-13 resolves 840 TV lines, at 50% relative output amplitude for orthogonal ‘writing and reading.

The storage surface is of the EBIC type, and information can be stored indefinitely until readout.
Read()ut. time can be custom tailored from a single scan to several thousand depending upon the
application.

Tl;e tubes feature a capability for quick erase of all stored information, or erasure of selected
information.

Magnetic focus guns have been designed to eliminate the need for dynamic focus.

TYPICAL PACKAGED SIZE AND WEIGHT
133" long x 3” dia.
10” long x 2" dia.

RW-5EM
RW-13

6 Ibs.
234 |bs.

A\ WARNECKE

ELECTRON TUBES, INC.

175 WEST OAKTON STREET, DES PLAINES, ILL, 60018
PHONE (312) 299-4436
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Hughes commercial scan con-
verter systems are built
around the strongest tubes in
the business. Ours.

There's a Hughes system
for all phases of scan conver-
sion. Slow scan to TV format.
Raster scan to PPI. For use in

infrared, laser scanning read-
out, and computer readout.

Long storage time—meas-
ured in minutes, not seconds.
High resolution—700 to 1600
TV lines per diameter. Simul-
taneous write and read with-
out crosstalk.

The self-contained system
features modular unit con-
struction with all solid state
circuitry, mounted on glass
epoxy plug-in boards.

Hughes offers basic sys-
tems, readily adaptable to
your special requirements.

HUGHES

|
|
|
|
L e o e s e s

We'll build the system any way
you want it. Most important,
we'll build it around a Hughes
scan converter tube.

Write Hughes Vacuum Tube
Products Division, 2020
Oceanside Blvd., Oceanside
California 92054.

|
1
1
|
J

HUGHES AIRCRAFT COMPANY
VAGUUM TUBE PRODUCTS DIV.
OCEANSIDE, CALIFORNIA
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e All-silicon solid state circuitry

e Unity interlace

e Greater than 1000 line resolution

e Excellent stability from feedback circuits
in video, horizontal, and vertical

e Circularly polarized safety glass

e Meet specifications for telco
interstate transmissions

HEWLETT |

Now Has Two Video Monitors to
Set New Patterns of Performance

 PACKARD

o ow

00000000000

0060000000000 0

Now there are two! hp has added a new 14-inch
picture monitor to the line. Use either the 14" hp
6947A or the 17" hp 6946A monitor in conjunc-
tion with the hp 191A TV Oscilloscope to form a
complete television monitoring system. All three
instruments meet interstate telco transmission
specifications.

The hp monochrome picture monitors give you
consistent image quality, all-solid-state mainte-
nance-freecircuitry, display linearity independent
of size adjustment, automatic sync on both North
American and CCIR Standards, deflection circuits
with feedback active over entire raster. hp 6946A
is 177416" wide x 15%" high x 20%". Price: $950;
for pulse cross display, add $45. hp 6947A is
17746" wide x 104" high x 2015". Price on request.

For more information on the hp video monitors,
write to Hewlett-Packard, 100 Locust Avenue,

AR

Flicker-Free CRT Storage

NEW
Storage Display Unit
from TEKTRONIX.

The Type 611 Storage Display Unit is designed to
function as a computer console and remote termi-
nal readout device. With X, Y, and Z inputs pro-
vided by peripheral equipment, this new instrument
presents flicker-free displays of alphanumeric and
graphic information without refreshing.

The Type 611 Storage Display Unit features an 11-inch,
magnetically deflected, bistable storage display tube.
This new storage tube offers high information density
and excellent resolution on a 21-cm x 16.3-cm screen.
4000 characters, 90 x 70 mils in size, may be clearly
displayed with good spacing. Resolution is equiva-
lent to 400 stored line pairs along the vertical axis
and 300 stored line pairs along the horizontal axis.
Dot settling time is 3.5 ys/cm + 5 us and dot writing
time is 20 us. Time required to erase and return to
ready-to-write status is 0.5 seconds. Operating func-
tions are remotely programmable through a rear-panel
connector. A “Write-Through” feature provides an
index to the writing beam position without storing new
information or altering previously stored information.

Type 611 Storage Display Unit ................... $2500
U.S. Sales Prices FOB Beaverton, Oregon

Berkeley Heights, New Jersey 07922,

Ri80% For a demonstration, contact your nearby Tektronix field engineer or write: Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005.

Nearly half of our effort devoted
to development and production

of specialized components ... part of the Tektronix commitment

to technical excellence
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EDITORIAL

It's your society

The Society for Information Display has passed its fifth birthday; | am sure it will
see many more. However, unless we see much wider participation in policy determina-
tion and in activities at both National and Chapter levels, | believe SID is destined to
mediocrity. We must substitute “how can | help make it better” for “what can | get
out of it?”

The Society was conceived in 1962, and organized and incorporated the following
year. During the five years following its founding, SID has greatly increased its mem-
bership, with nine chapters throughout the nation. We are installing our sixth president,
along with his staff of officers and directors. From the modest start of the SID News-
letter and the SID Readout, we have developed a fine journal, Information Display. We
have held numerous technical meetings, and are currently conducting our ninth
National Symposium on Information Display, ‘Info ‘68. We have contributed sig-
nificantly to programs of national meetings and conferences of other professional
societies and groups. Without question, our various activities have contributed to the
fields of information display, and because of them we have earned the respect of the
professional community and of industry and government.

However, our accomplishments are the result of dedicated and tireless efforts of the
few. The vast majority of our members seem to be content to sit back and let someone
else do the job. They want to reap whatever harvest there is, but they are too occupied
otherwise to participate fully and to share effort and knowledge for the benefit of the
whole.

Our governing officers and the more active members have done a splendid job,
but they need your help. We need new ideas and we need more manpower to carry
out our plans. Furthermore, as the SID continues to grow, we must shoulder more
responsibilities. The help of all is essential if we are to meet adequately and effectively
the challenges before us,

How can you participate more? | suggest: attend your local meetings and take
part; share your knowledge through presentations and papers offered for publication
in Information Display; take an active part in the nominating procedures for national
and local officers and directors; take an active role in proposing members for honors
and awards; give your initiative to suggesting plans and programs of the Society; require
your directors to do their jobs and to respond to the desires of the membership. All of
these things are possible. Let’s also open the doors of a two-way communication
channel that can and will make SID the society we all want it to be.

To ensure effective communications, | suggest that our journal carry the agenda
of prospective meetings of the Board of Directors, and that it carry frequent and
periodic reports of committee activities, especially those regarding plans and policy
considerations. In these ways members can be better informed during formulative
stages of our activities.

One often finds he cannot devote the time necessary to perform all functions de-
manded of officers and directors. It appears to me that in such cases the individual
must give way to someone else. Things do come up unexpectedly, and one can easily
become over-committed. However, our leadership must not be permitted to lower its
standards. It must keep up on the move forward. The efforts must be total.

| congratulate SID for its accomplishments, and | congratulate its leadership and
members for the tremendous progress made in so short a time. At the same time, |
urge all of us to take stock. Should any of us find that he has been riding and not giving
his full measure to the task of pulling an oar, then, let him change his ways so he can
personally take far more pride in what we will have done.

\
=T
/ )
=
JAMES H. HOWARD p
Chairman, ‘
Honors and Awards Committee
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the $188,000 graphics terminal

that costs *60k

It used to be you had to spend that

kind of money to do meaningful work

in computer graphics. Now you can
buy a complete interactive terminal
from Adage for $60,000 — and get a
lot better performance. That's our
model AGT /10.

You can display more than 4500
vectors at 40 frames per second with
resolution better than 100 lines per
inch. "'Straight” lines are really
straight. They meet where they're
supposed to, and they are uniformly

layout

|

o ,_J\.:‘u\_.' T TR

s hln‘
on-line L
signal
analysis. - EERYRERE PRI Y

ART D Ll MO WIOEP

printed
circuit

bright regardless of length. And only
with the Adage AGT /10 do you get
built-in scaling and translation.

Every AGT /10 comes with its own
powerful 30-bit word length processor
with basic 4K of core memory and
teletype 1/O. A complete line of | /O
peripherals is available as well as
core memory expansion to 32K. Soft-
ware furnished includes a resident
monitor, a FORTRAN compiler (for
systems with at least 8K memory), an
assembler, and a set of graphics
operators. The standard package also
includes a library of utility and service
routines with full provision for com-
municating with the central computer

business
management
systems

facility via dataphone interface or
direct data channel access.

The terminal consecle houses the
large-screen CRT with light pen, and
comes equipped with function switches
and controls. Graphics hardware
options include joystick controls, an
input data tablet, a character gen-
erator, and photographic hard-copy
output.

machine-
aided
drafting

If you'd like more information about
our under-priced AGT /10, or a 16 mm
movie showing the Adage Graphics
Terminal in action, write E. Breck,
Marketing Services Manager, Adage,
Inc., 1079 Commonwealth Ave,, Boston,
Massachusetts 02215.

- T
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The technology of
information display
rises to new heights
as lasers come

of age

Laser display seminar

Previously understood by only a small minority, laser
applications are developing rapidly, as research explores
future potentials and possibilities. Eight distinguished
scientists meet to discuss the current state of laser
display art and new directions for research

eeeee



A Laser Display Seminar was held April 10, 1968, at the
Sheraton-Tenney Inn, New York. Sponsored by the Mid-
Atlantic Chapter of SID, in cooperation with the Optical
Society of America, Greater New York Section, the Seminar
brought together a distinguished panel of authorities in
Laser Science and Applied Technology. Purpose of the Semi-
nar was to establish definitive statements on the present
state of Laser Display art, the remaining major problems, and
the directions for new research. The general subject matter
included: Human Factors and Needs for Laser Display; Tech-
nology Limitations; Research Directions and New Advances,
and Future Potentials. Delailed subject matter included: Laser
Sources; Laser Power Requirements; Systematic Power
Losses; Laser Deflection Techniques; Laser Modulation Tech-
niques; Non-Scanned, Holographic and Reactive Displays;
Holographic Image Transmission; Spectral Requirements (for
color and monochrome): Coherence Requirements and Con-
sequences; Coherent Speckle and Techniques for its elimina-

tion; Consequences of Lack of Light Storage, and Safety
Considerations.

Panel Members included the following renowned experts:

FROM EDUCATION AND BASIC RESEARCH:

DR. DENNIS GABOR, Staff Scientist, CBS Laboratories, and
Prot. Emeritus of Imperial College of Science and Tech-
nology, London, England.

PROF. W. R. BENNETT, |R., Director of Laser Research,

Department of Physics and Applied Science, Yale Uni-
versity,

FROM INDUSTRIAL AND APPLIED RESEARCH:

DR. ROBERT ADLER, Vice President, Director of Rese
Zenith Radio Corporation.

DR. LAWRENCE K. ANDERSON, Department Head, Optical
Memories and Ultrasonics, Bell Telephone Laboratories.
MR. CHARLES BAKER, Manager, Opto-Electronic Systems,

Texas Instruments, Inc.

MR. VERNON FOWLER, Manager, Optical Devices and
Display Group, General Telephone and Electronics |a-
boratories,

DR. ROBERT V. POLE, Manager, Optical Physics Group,
IBM Thomas Watson Research Laboratories.

arch,

MODERATOR:

LEO BEISER, Staff Physicist, CBS Laboratories, and Chair-
man, Mid-Atlantic Chapter SID.

Although renowned in many research activities, each Panelist
represented major areas of interest as follows:
Dennis Gabor: Information Theory, Holography, Coher-
ent Processing, Human Factors.
W. R. Bennett: Laser Theory, Basic and Applied Laser
Research.
Robert Adler: Bragg Diffraction, Coherent Physics, Com-
mercial and Human Factors.
Lawrence Anderson: Materials Research, Solid State Lasers,
Bragg Diffraction.

Vernon Fowler: Laser Deflection, Laser Modulation, Color
Considerations,

Robert Pole: Scanlaser, Wide Aperture Lasers, Reactive
Processing.

Laser display seminar

Information Display herewith presents. in near-verbatim
form, the complete proceedings of the Laser Display Seminar.

MR. BEISER: Greetings—On behalf of the Society for In-
formation Display, Mid-Atlantic Chapter, and with the wel-
come cooperation of the Greater New York Section of the
Optical Society of America, we are pleased to offer you this
opportunity to exchange ideas with our distinguished team
of experts—on a subject of rapidly growing interest through-
out our communily—Laser Information Displays. Before this
afternoon is over, we hope you will have established a firm
basis for the why and how of Laser Display—from the laser
as a component to the human factors in the system.

The Seminar will consist of four parts:

The Introductions consist of brief statements by each
Panelist regarding his fields of activity and recent advances
in his spheres of interest.

The second part, Panel Discussions, will be a rather free
interchange of ideas among the Panelists and Moderator.
Thus, we have provided a rare forum for the panelists them-
selves to air their apprehensions in a spontaneous exchange
of opinion and fact.

After a coffee break, we will open the third part for Audi-
ence Discussions. We will be responsive to a generally spon-
taneous array of questions and ideas from you, the audience.

38

Finally, during Conclusions, the panel will summarize the
salient features of our program,

Let us take a look at the main subject—the Laser—a sub-
ject which may easily be overwhelmed by the desire for its
application.

With understanding of the fundamentals of the Laser, we
can appreciate the why and wherefore of its great utility in
this field.

Most of us are familiar with the laser, and many partici-
pated in our orientation programs on the laser conducted at
CBS Laboratories on January 18, 1967, and our field trip to
Prof. Bennelt's laser laboratories at Yale University the follow-
ing week. Thus, | shall not dwell on the things that should be
familiar to us all.

That the laser generally requires an amplifying medium in
a resonant structure; that standing waves are set up in the
resonator and maintained during excitation or pumping of the
amplifying medium.

That the useful radiation which is permitted to escape from

one end of the resonator is almost perfectly coherent—near-
monochromatic for each “|ine” selected;

that the intensity

and beam collimation may be extremely high although the
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y iciency of most lasers is extremely low.
ab;;\;gﬂlfngi:,cltio,ythat the most popular C-W sources are th_e
ceous lasers, because of their available energy Ievel'tranm-
e in the visible region, their excellent spectral purity and
tlf(:’c-:zflront uniformity. They are, for all pra.ctical purposes,
:ilel‘;'raction-limited. That is, resolution delermmed only by the

,avelength of radiation and the size of the optlca-l aperture.
“‘We know that a good selection of wavelength§ is avallgble
in the visible, as demonstrated, for example, dun}TglourBfEl]e(Iedr
trip to GT&E on September 13, 1967, mjd by C ar‘e;’ ¥
at T.I. Although Dr. Adler’'s demonstration of Zenit fs vI y
efficient TV display was monochrome, 1he_aspects oh_co ohrc
laser TV generation have been carefully considered by himse
and his team of researchers. Th.us, color, for human coEsum[IJ-
tion, may be quite acceptable if spectra_l range were tde [ortly:
criterion. Many more requirg[menls will be discussed late
vhich may not be so acceptable.

’ T;th us Zoncentrate on the gas lasers, since they are now
table to our needs. .

[hﬁnmg;;?j? the power inside the laser resonator is many

times more intense than the power drawn‘from the Iafser.

But the gain, per pass, within the resonator is so low .[a ;.::w
percent) that insertion of components within the cavity for
Imformation handling is seriously hampered by excessive DE—
tical loss. Dr. Robert Pole has contributed mu_chlln this tech-
nology and will surely advise of progress in this field.

There are, of course, good reasons why gas lasers act as
they do, in particular, regarding electron energy level separa-
tion, and hence regarding spect_rall or color charactensncsi
Equally important to us are the I|m|ta_t|ons on power ((Jjutpy
due to limited total population inversion, hence l'r.mte, galm
per pass (with a given resonator loss apd saturation u_fbhte
laser medium). Prof. Bennett has §ont|nqed to contri ue;
most significantly to this research since his co-lnventlofn (;
the gas laser in 1961, and will surely be called uponﬁt_o. ore-
see the future in spectral output, power output and e ‘mentcyi

The gaseous laser may be divided into three groups: neutra
atom, ion, and molecular gas lasers. '

The distinctions between these three groups is very prl;)-
nounced in power output and spectral ch_aracterlsucs. The
neutral atom laser typically provides_relatwely low.powe_er
output, and, except for the one most important tran5|t|cf>_r\ lg
the visible, HeNe @ 63284, it is almost completely confine
to radiation in the infrared. The ion lasers, howe\lrer,lcpﬁer
the visible spectrum very well. And, endowed with hig ctler
gain, the ion laser provides at least an order of magnitu Ei
more power in the strong lines as comparedl to the neutra
atom laser. Compare, for example, the argon-ion laser pov.v;r
to that of the HeNe laser. The molecular gas lasers prowde
the greatest power output—hundreds and perhaps tholusan st
of watts—but as demonstrated by the powerful CO, laser a
10.6 microns only in the infrared.

Of the solid state lasers, the Nd/YAG laser which radiates
CW @ 1.06 microns has been frequency-doubled at Bell
Labs with a barium-sodium-niobate crystal to 0.53 micron
radiation—an excellent green. Surely, progress on this impor-
tant source of radiation need be reported here by Dr. Ander-
son of Bell Labs. o

There are, of course, other lasing media; gases, liquids and
solids—and a startling large number has been shc_)wn theo-
retically and experimentally to exhibit lasing tr_ansmonsh..

Let us look toward the future; the ada.ptahon of this exc]
citing new light source to information display—as lnlttl;;te
by many pioneers—in particular, by our panel fearfn today.
With the advent of the laser, for example, Dr. Gabor's inven-
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We'd better understand the fundamental work-
ings of the laser before we are overwhelmed by
desire for its use—Leo Beiser.

tion of holography introduced a wholg new vista of la_ser
display technology which continugs to inspire the attention
of some of the world’s most creative mmds._ _ _ _
Thus, let us begin to explore expert opinion in this entire
new field of Lasers for Information Display.
Dr. Dennis Gabor, could you start us off, please.

DR. GABOR: Ladies and gentlerréen, | am honored to be
invi ive you the opening words. .
Imrtsg'ltgogmew}fhat embarrassed by the hoqor of giving IEE
introductory talk to this Laser Display Seminar, because the
laser owes nothing to me, but 1 owe a lot to the laser,

It was the invention of the laser which put holography on
the map from 1962 onw}::rds, in the skillful hands of the teams
i niversity of Michigan. ‘
mwﬁagdistingdishes the %aser from a!l natural sources |5h|j|oht
so much the enormous spectral purity, and rherefor.e. :gf
coherence, as the large power and the cor'.ltrollablllty.o
emission. The power in a laser focus has the highest degmfty,
exceeding, for short times, even electron beamsban ;;
exceeding nuclear explosions. The Ias_er focus can be mbal s
to a diameter of a wavelength, and this has recently ena ed
a US. firm to produce a tape with laser punched hol_esranld
an information density of 100,000 bits/cm. The electrlcd ie
strength in a laser focus can be 100,000 vo!ts/cm anf 1(‘.;12
produce a microscopic plane with the record density 0

W elements/cm®,
an"lj'hlzoachievements of lasers need not obscure the sobedr fcavc\;
that laser pulses contain only energies of a few joules an
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| owe a lot to the laser; it put holography on the
map—-Dennis Gabor.

lasers have light outputs of only a few watts. Also that, with
the exception of the CO. laser, they are very inefficient light
sources. Moreover, that while these lasers reasonably cover
the visible spectrum, we have as yet no solid laser with blue
light—it can now be produced only by frequency doubling.
T_hese are gaps which may probably, but not certainly, be
filled by further research. P

But what remains is still a formidible field.

Pioneering work has been done on scanning by laser
beams, competing with and sometimes exceeding the per-
formance of cathode ray tubes,

An_d op_lical stores have been developed with information
densities far exceeding those of solid state electronics and
also those of magnetic stores.

We shall hear of all these, and of many other developments
straight from the pioneers, themselves.

t_ am eagerly looking forward to the many exciting things
which they will have to say.

MR. BEISER: Thank you very much, Dr. Gabor. Dr. Adler
please. '

DR. ADLER: Leo Beiser is responsible for the sequence of
speakers at this meeting. And this wasn’t meant to be shock
treatment. But the transition from basic to applied research
has probably never been as clear as here, and you will see
the differences between the topics of Dr. Gabor and my own.

What | want to do in these few minutes is to report to you
on the recent progress in laser TV displays which use acoustic
light deflection. This technique is capable of producing res-
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pectable resolution (Fig. 1). Let me briefly recapitulate what
has already been published, and then give you the present
state of the art.

Acoustic Bragg diffraction of light is illustrated in Fig, 2
It is possible to deflect all the incident light into a new direc.
tion, and that direction is changed by changing the acoustic
frequency f. The total scan angle is therefore proportional to
the acoustic frequency swing &f. We can focus the light
beam into a smaller spot if the beam is wider to begin with:
resclution therefore increases with the width of the ligh{
beam or with the time T required for the sound wave to
travel across the beam, and one finds that the number of re-
solvable points is equal to the product T Af,

T_here is an important difference between TV displays and
devices which require random access. If points follow each
other at random, T may be no longer the access time; but
with the linear scan used in TV, T can be of any length. A
practical limit is the horizontal blanking time, about 10
usec. So, for a system with 400 resolvable points one needs
about 40 MHz of acoustic frequency swing.

The experimental system published in fall 1966 used a Af
of 16 MHz. By stretching T to 12.5 usec, we obtained 200
resolvable points. This corresponds to a frequency response
which is down to zero at 3 MHz. To obtain a display which
is reasonably flat out to 4 MHz, one would like to have about
twice the horizontal resolution of that earlier system.

_ The original deflection cells used water, a highly efficient
interaction medium. Unfortunately, sound attenuation in
liquids increases with the square of frequency. The cells
worked over a 60% band centered at 27 MHz; at the upper
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The laser is a latecomer; we ought to be a little

bit humble about what we're trying to do—Robert
Adler.
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FIGURE 1

limit of 35 MHz, sound attenuation was about 2.5 db per cm,
or nearly 5 db across the width of the light beam. This was
already more than it should have been. Other liquids do not
seem to be better than water. We therefore looked at solids.

A good material should have high refractive index, low
sound velocity and low attenuation for high-frequency sound.
Figure 3 shows measured data for three heavy glasses selected
from a long list. The figure of merit M is a measure of inter-
action efficiency relative to water; for a given cell geometry,
materials with lower M require more acoustic power. Sound
attenuation is given in db/cm at 60 MHz. We see that glass
A is lossy and also has poor M; glass B has fairly low loss and
better M, while C, with the best M, is again too lossy.

We have made experimental cells with glass B, for a fre-
quency band from 45 to 75 MHz. About 2.5 watts of electri-
cal input to the transducers is needed to deflect all the light.
The low-frequency water cells require about 1 watt.

We have also experimented with an alternative—two water
cells in cascade. Light deflected in the first cell is deflected
again in the second. In practice, it seems better to use two
separate sound beams in a single body of water in order
lo avoid unnecessary light reflections. Each sound beam is
generated by a separate array of transducers; all transducers
are driven from a common electrical source.

This arrangement provides twice the resolution obtainable
with a single cell; the picture of Fig. | was taken this way.

One of the important features of ultrasonic deflection cells
is what has come to be called acoustic beam steering. As
the sound frequency changes during the scan, the sound
beam continuously adjusts its direction so as to meet the
incident light beam always at the correct angle. We have used
phased arrays of small transducers to perform this function.
The arrangement previously published (Fig. 4) consists of
transducer elements alternately connected forward and back-
ward, mounted on stair steps which provide stepped acoustic
delays. This arrangement is quite adaptable; for instance, in
the cascade arrangement just described the second sound
beam must be steered over an agle three times as large as the
first beam, and this is accomplished without difficulty. But it
is rather costly to cut precise steps into most materials, and
the required precision increases at higher frequencies. On the
other hand, small inductors and capacitors are guite inex-
pensive in the 50 to 100 MHz range, and it appears that a
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VARIABLE FREQUENCY f

FIGURE 2
Type of Glass A B C
n — refractive index 1.74 1.68 194
v —sound velocity 5500 3900 2900
m/sec
M — figure of merit —23 —14.5 —12
db re water
a — sound attenuation 2.6 0.8 5.8

(60 MHz) db/cm

FIGURE 3

incident light beam remains fixed
sound beam and exit light beam pivot

SOUND
SOUND

+

LOW f HIGH f

FIGURE 4

phased array made up of transducer elements mounted on a
flat surface, with the required phase shifts provided by an
electrical network, may be more economical. Such a network
may also provide more accurate beam steering than the
present array which rotates the sound beam by an angle pro-
portional to —1/f, rather than proportional to f as it should.
We are studying this alternative.

To sum up, it is now relatively easy to make monochrome
pictures by means of ultrasonic light deflection, with all the
resolution which the current U.S. television standards permit.
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LASER X-Y DEFLECTION
SYSTEM

FIGURE 1

MR. BEISER: Thank you, Dr. Adler. Dr. Anderson, please.

DR. ANDERSON: Thank you, Mr. Beiser.

As Bob Adler pointed out in his introductory remarks, laser
deflection systems tend to fall into two broad categories. The
first is a relatively slow raster-scan type of display where high
resolution, perhaps as high as 1,000 by 1,000 elements is re-
quired. The other is a high speed system where modest reso-
lution can suffice, perhaps 100 by 100 fully resolved elements,
but where random access to a single element must often be
obtained within the cycle time of a computer processor,
which might be of order 1 us. It is within the framework of
this latter deflection problem that my remarks principally will
be made. An example of our interest in such a deflector is
shown in Fig. 1, which is a block diagram of a high-capacity
read-only holographic store. Here, a high speed randomly
accessed XY deflection system deflects a beam from a laser to
any one of a large number of holograms in a storage plane.
Proper addressing of a given hologram by the laser beam

BREWSTER PLATE

YA LG:Nd \

HOLOGRAM

[ DETECTOR
STORAGE MATRIX
PLANE

results in the projection of its contents onto a detector matrix.
To be most useful, such a memory system should contain at
least 100 by 100 separate holograms. Then, if each hologram
contains say 10,000 bits, the entire memory can have a capac-
ity of 10% bits. The practicality of such a system depends on
the availability of high average power lasers and high-speed
random access deflectors.

Of the visible CW lasers currently available, the Nd-YAG
laser with an intra-cavity barium sodium niobate frequency
doubler seems to offer the best performance. At BTL, J. E.
Geusic and his coworkers* have recently demonstrated one
watt CW output at 5300 A in the lowest order mode from
such a laser. The configuration is shown in Fig. 2. The two
mirrors are made 100% reflecting at 1.06 ®, the fundamental
laser wavelength, and the doubler crystal, along with the laser
rod, is placed inside this cavity. Since the only way out for the
light is via harmonic generation, it is possible by correct de-
sign to critically load the cavity by the doubling process in

b
THERMOPILE
b oM /

BaQNaNh5D]5_)

18.5cm |

: 46.5cm

FIGURE 2
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such a way as to get, at 5300 A, all of the power that would
have been available from the laser at 1.06 ®. Since CW
power outputs of 50 watts at 1.06 # have been obtained
from Nd-YAG lasers with 1% efficiency, the prospects for a
practical high power CW source in the visible seem very
good indeed.

For the high speed deflection systems of interest to us, only
the essentially inertialess electro-optic or acousto-optic inter-
actions seem feasible. Here the crucial problem with either
approach is one of material availability. The materials problem
for a deflector is enormously greater than that for a simple
amplitude modulator, since an amplitude modulator for co-
herent light can be restricted in volume until it passes only a
single laser mode; however, a deflector which has, say, 100
by 100 resolvable spots has to pass 10" modes. The difference
in the crystal volumes required is indicated in Fig. 3. The
upper part of the figure shows a lithium niobate crystal for
an experimental 100 spot 1 ps deflector. In the lower part
of the figure is shown a lithium tantalate crystal used in a
high speed optical PCM modulator.

FIGURE 3

The material properties of some of the interesting electro-
optic materials are summarized in Table | in terms of a
figure of merit

which is inversely proportional to the drive energy required
per resolvable spot. Here, n is the optical index, k the low fre-
quency dielectric constant, and V= the half-wave voltage.
Notice that the differences in the figures of merit are not
as great as the differences in the half-wave voltages, since a
low half-wave voltage tends to be offset in part by a high
dielectric constant.

Table 1l shows some properties of interesting acousto-optic

*f. E. Geusic, et al., “Continuous 0,532 p Solicd State Source Using
Ba.NaNb,O,;,” submitted to Applied Physics Letters,
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Figure of Merit: M = -

Useful Optical
Wavelength Range Ve M
Material (um) n k volts  x 10~ volts
Sr..Ba ,.Nb,0, 04-5 231 6000 37 28
Ba,NaNb,0, . 04-5 227 51 1570 18
LiTa0,, 045 .5 218 43 2700 7.0
GaAs 1.0 - 15 337 11 10300 2.5%
KD*P 0.25 - 215 151 48 4000 2.0

*At A = 1.06um. All others at 6328 A.

TABLE |: Properties of Electro-optlic materials

materials in terms of a figure of merit

in2

M= ISP

pv*

where p is the elasto-optic coefficient, p the density and v
the sound velocity. This figure of merit in inversely propor-
tional to the acoustic energy required per resolvable position
to Bragg refract all of the light in an incident optical beam.
Water is included as a deflector material in Table 11 because
it is readily available and has a high figure of merit. How-
ever, its high acouslic losses make it unsuitable for use in a
straightforward way in a high-speed deflector, since the re-
quired ultrasonic frequencies are very high, in the hundreds
of MHz.

Of the solid materials which remain, then, one can see from
Table Il that the acousto-optic coefficients densities and
sound velocities are all quite comparable. As a result, the
best material tends to be the one with the highest index of
refraction, especially since this enters the figure of merit to
the seventh power.

In conclusion, Tables | and Il show that materials with good
figures of merit do exist, and a deflector made out of the
best of either the acousto-optic or electro-optic materials
could easily achieve a 100 by 100 resolution and a random
access time of 1 ps with only a few watts of electrical drive
power. Such deflectors, however, do not exist, simply because
none of these “'preferred”” materials are available as sufficiently
large samples with adequate optical quality. In fact, fully

Figure of Merit: M = ——>
v
Useful Optical M
Wavelength Range p v x 10 em
Material () n P gm/cm® x 10° cm/sec  sec®/gm
GaAs 10 - 15 3.37 0.23 534 5.15 179*
GaP 0.6 - 10 331 0.188 4.13 6.32 93.4
H.0 0.2 - 0.85 1.33 031 10 15 313
LiNbO 05 - 45 2.23 0.205 4.7 6.58 10.1
Si0., 0.2 -~ 25 1.46 0.27 2.2 597 13

“At A = 1.06 um. All others at 6328 A.

TABLE 11 Properties of Acouslo-Optic materials

43




SHFRATON

A combination of research and sophisticated engi-
neering will eventually lead to high speed deflectors
—Lawrence K. Anderson

operational two dimensional deflectors have only been made
using KD*P as an electro-optic medium or water as an
acousto-optic medium. As a result, these deflectors either
take far too much drive power (kilowatts for KD*P) or are too
slow (10 us for water). However, the optical quality of the
remaining materials continues to improve, and a combination
of progress on this front, together with more sophisticated
engineering to minimize the aperture required, will eventu-
ally lead to practical high speed deflectors.

CHARLES E. BAKER: The very feature of the laser that makes
its use in displays so attractive, that of spatial coherence, is
also responsible for questions regarding the practicality of
laser displays. A number of observers have commented on
the characteristic speckle pattern produced by coherent light
and there has been concern over the visual safety aspects of
laser displays. The highly directional nature of coherent light,
however, is essential to the design of efficient, wideband
light modulators and high resolution light beam scanners.
Many observers, when seeing a laser display for the first
time, do not notice the image speckle since it has a much
finer grain structure than the image being displayed. Even
individuals who have spent considerable amounts of time
observing laser displays do not find the speckle annoying
unless they concentrate on it. In most installations, safety
problems may be avoided by using a rear-projection screen
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with an enclosed projection path. Appropriate interlocks
should also be provided to prevent anyone from placing their
head between the laser and viewing screen while the laser
is in operation. Scanning provides a certain amount of pro-
tection by reducing average power density and provisions
should be made to turn off the laser in the event of scanner
failure. Some types of light beam deflectors are fail-safe in
that light can only reach the screen when the deflector is in
operation. Conceivably, with the higher power lasers now be.
coming available, it would be possible for an undeflected
beam to burn through some types of rear projection screens,

To keep the laser safety problem in proper perspective it
should be pointed out that a CRT envelope is a potentially
lethal weapon if handled improperly and there have been
cases of spontaneous implosion. Another aspect is the high
voltage required for CRT operation and the resultant danger
of shock and x-rays.

Fortunately, a rather simple solution to the dual problems
of laser safety and image speckle is available. It was noted
that an early laser display system that utilized fiber optics in
the horizontal scanner did not exhibit image speckle due to
the coherence destroying nature of fiber optic light trans-
mission. Speckle may be eliminated and brightness of the
projected beam greatly reduced by forming an image on an
intermediate, moving diffusing surface such as ground glass.
A conventional projection lens may then be used to form the
final image on either a front or rear-projection screen. The
penalty that is paid is a small reduction in transmission
efficiency and resolution.

It seems appropriate to begin any consideration of the
future potential of laser display technology with an analysis
of existing displays and their shortcomings. Cathode ray tubes
will quite likely dominate the display field for a number of

Speckle is easy to get rid of; just move the screen
—Charles Baker
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vears to come. Technology for large screen displays is _slill in
2 ;iLﬂE of evolution and no single approach haslobla:ned a
;),:_mn1plory position. For co'lor displays, a laser du}play offers
the outstanding advantage of scanning a single variable color,

variable intensity beam to create an image. This may be com-

pared to the complexities of multiple projectors or a device
such as the shadowmask CRT.

‘0'

any serious consideration being given to immediately com-
peting with CRT displays. For screen size and brightness con-
sistent with home entertainment requirements, several thou-
sand watts of power would be necessary to energize the laser.
The red line from a neon helium laser, together with blue and
green lines from an argon ion laser have been used to gener-
ate a color television display having satisfactory range of hues.

COLLIMATING LENS

HORIZONTAL
SCANNER

*

FIBER OPTICS

N
VERTICAL SCANNER &

There has been substantial progress since the television laser display
shown in Slide 1 was operated in late 1964. This system uses moving
mirror scanning techniques. High speed h(:rizm_n_.'}.' scanning has con-
tinued to be one of the most difficult aspects of xrnp!cnmrmng a f_.}ser
display. Work at Texas Instruments has fr)cumc"‘ on moving mirror
scanners for several reasons. They are simple, quite high performance
is possible, and they deilect all colors of light in the same way.

With one notable exception, the laser display systems that
have been demonstrated have used a neon-helium or argon
ion laser, electro-optic light modulators and moving mirror
scanners. The use of moving parts is distasteful to many
electronic engineers, but good image quality has been achie-
ved by this means. Moving mirror scanners are glso achro-
matic which simplifies the design of a color display. T‘he
various solid state scanners that are being developed are in-
herently dispersive in that they deflect different quelepgths
of light by different amounts. Development of an intertialess
scanner is mandatory, however, for stroke writing or ran-
domly scanned displays. For raster scanned displays lhq in-
ertia of a moving mirror scanner is even of some benefit in
display stabilization. ‘ ‘

The low efficiency of presently availahle lasers prevents
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PROJECTION LENS

From the standpoint of simplicity it would be desirabIe_to
produce all of the primaries required for a color .di.f.play with
a single laser. The krypton ion laser is potentially sucAh a
device. If laser display technology is to be commercially
exploited, however, the primary consideration is the dg\'elop-
ment of a simple laser with an efficiency approaching 0.5
per cent.

Since laser efficiency increases with output power le»:el
and many large screen display requirements cannot be satis-
fied with present technology, this area appears to hold more
immediate promise. For many large screen dlspfav applica-
tions the dvnamic characteristics of a CRT-like display woulld
be highly desirable. In addition, in the usual large screen dis-
play installation, power consumption is not a primary con-
sideration,
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High frequency, high resolution sinusoidal scanning can be p

by a mirror mounted on an acoustically resonant s!‘ructure {("F_Oducgd
a photograph of the system shown in Slide 1. This ‘\-"Tte'?; - 2 is
optics to convert a circular scan produced by an (lénmds}ic;fl'\uses fiber
moving mirror scanner into a linear scan. The fiber optics desrtemnam
coherence of the transmitted light. This makes it necessan roy the
projection lens and results in some light loss, but has (;‘:e [!D re
e_f:ec[ of eliminating coherent light speckle. Defects fﬂk{he iif( E‘suab.’_f.’
_c;rcfe—to—!ine converler result in dark vertical 1‘fn-es in ff,e’eri-oﬂnc
image. It has not been possible to completely solve this j)rob,‘e( isplay
more recent work has used other means to linearize a s-inu(o,-dﬂ;ﬂsgml

. 8 .

Operation of a full color display was the next step in laser display
u‘_evefnpm('m‘. Slide 3 shows a color television laser display in o,:)e.rf:!.-
tion at Texas Instruments. Adequate color caverage has been obtained
from fh(f blue and green lines ol an argon laser ..;H{l‘ the red Hne{ of a
{)(‘ﬂf—héh{un faser. The same scanning and modulation techniques Lﬁﬁr‘;f
in the monachrome displav were emploved in the color display. -
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MR. BEISER: Thank you very much. Vernon Fowler, please.

VERNON FOWLER: Laser display work at General Tele-
phone & Electronics Laboratories is mainly in three areas: (1)
modulation and beam deflection techniques; (2) color tele-
vision projection experiments; and (3) ion laser research. This
display work is an outgrowth of earlier activities in optical
modulation for communications applications and optical
beam steering for use in laser tracking systems. An experiment
in 1962 achieved the transmission of television pictures on a
microwave-modulated laser beam and provided us with a
substantial foundation in electro-optic technology. More re-
cent work on wideband beam steering was directed toward
developing, assessing, and comparing both electro-optic and
moving mirror methods for accurate high-resolution beam
steering. A piezoelectrically-driven mirror device, developed
for a NASA launch vehicle tracker, was adapted for use in
our first 3-color laser display system.

Our current laser display research is concerned largely with
evaluating scanned laser beams as an information display
medium. To this end experimental work is under way with
the objective of producing large, bright, high-quality color
television images by modulating, scanning, and projecting
intense blue, green, and red laser beams. Much of this work
is being applied toward achieving synchronized raster scan-
hing with rotary mirror devices and developing new methods
for improving the efficiency of ion lasers.

Mirror scanning devices are favored for the experimental
display system for several reasons: (1) they readily produce
large scan angles without the need for magnification; (2) the
light loss is verv low; (3) they can be used to scan concentric
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\i‘g:u‘r oi the interest in large screen displays is directed towards dis-
playing computer generated information. Slide 4 is a digital .'aw-r (h'-s-
play system which has recently been operated at Texas Inslrl..lr.nenh
The image on the screen is stored in the computer and recer:emre-(j
50 times per second. This system operates by simultaneously scanning
a .numhm of modulated light beams with a rotating multifacet scan
mirror

multi-color beams to form perfectly-registered images; and
(4) they preserve the remarkable properties of the high co-
herent TEM,q, laser mode in the final image.

A principal method being applied toward improving the
efficiency of ion lasers is through the reduction of discharge
tube wall losses. About 80 percent of the power applied to a
laser discharge is converted to heat through collisions with
the beam confining walls (nowadays generally an array of
closely spaced graphite, ceramic, or metal discs). Recent ex-
periments at GT&E Laboratories have shown that these losses
can be greatly reduced through more optimum use of mag-
netic plasma confinement, using only a limited number of
well-spaced and shaped aperture discs.

Current work, though emphasizing gray scale capabilities
and a full color gamut, is relevant to information displays as
well as to entertainment applications. In particular, current
work on precision wideband beam deflectors may find later
use in the formation and positioning of stroke-generated sym-
bols in non-raster-scanned displays.

However, an earlier consideration than the development of
any laser display system for practical use is the question of the
suitability of high-brightness steered laser beams for display
applications. Does instantaneous spot brightness of tens of
millions for footlamberts have any deleterious effects on
vision, particularly after long periods of using a laser display?
Is scintillation distracting and disturbing, and must means be
applied to eliminate this effect? Are there serious hazards, as
from the effects of looking back into the beam, that must be
avoided? Can rear-projection avoid these hazards? Does the
absence of persistence in the image produce annoying flicker
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The mechanical system has to be re-learned by
everybody who practices it—Vernon Fowler

at the high brightness levels and large viewing angles that are
desired for laser display systems? Answers are being sought
to all of these questions in our current laser display experi-
mental research.

Rapid progress is being made on display lasers of greatly
increased luminous efficiency and improved scanning devices
suitable for synchronous raster scanning. Even with these im-
provements, however, the laser display is likely to retain many
of its present elements of high cost during its early years of
commercial development. For this reason it is appropriate to
seek ways in which lasers can provide significant and valu-
able new capabilities and respond to well-defined present
needs.

One major display application area where new capabilities
are needed is in the presentation of alpha-numerical and
graphical information from a computer. A computer display
system must perform the functions of symbol generation,
positioning, and recording as well as projecting the displayed
information. These functions can all be accomplished by con-
ventional means with expensive added components, includ-
ing mass magnetic core memories, scan converters, stroke
character generators, etc. It is highly desirable to avoid the
need for such costly components and achieve some of these
capabilities as an adjunct to the means used to form the
raster-scanned image. Baker' has produced a laser display
with this sort of capability in which a magnetic drum memory
attached to a polygonal mirror scanner provides built-in
image storage.

Another important application area is in what might be
called precision display applications (computer controlled or
otherwise). The military problem of map overlay projection is
one example. A difficulty of many volatile display systems is
the lack of inherent capabilities for precision positioning of
data. An advantage of the rotary polygon optical scanner is
its property of constant scan angular velocity. Assuming the

1. C. E. Baker, “laser Display Technology,” 1968 IFFF Convention
Record, p. 107,

2. 5. M. Stone, “Experimental Multicolor Real-Time Laser Display Sys-
tem,” Proc. 8th Natl. Symposium for Information Display, May, 1967.
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ability to achieve synchronism and avoid bearing noises and
other jitter, data could be positioned on a laser display screen
with a high degree of accuracy by time delay methods.

The laser can also offer other special capabilities applicable
to both entertainment and information displays. Since laser
light is polarized, it is a simple matter to implement a stereg.
scopic laser display on a dot, line, or frame-sequential basis,
The display could present a view for the left eye in left.
handed circularly polarized light and for the right eye in
right-handed circular polarization. Special polarizing eye
glasses could be used to select the desired polarization for
each eye. Going further with this same idea, it is a simple
matter to arrange for the laser projector to generate its own
video signals, using an unmodulated, scanned beam as a
flying-spot scanner. This method was used by Stone? for the
production of 3-color scanned laser images. Images generated
in this fashion can be itensified in brightness, magnified in
size, and enhanced in contrast compared with the original
object. In addition, the video signal can be transmitted over
standard channels for the projection of stereoscopic images
on a second laser stereo projector at a remote location.

The use of polarized laser light permits the easy achieve-
ment of stereoscopic effects. In addition it can also be used
to derive images by phase contrast or strain birefringence.
An auxiliary flying spot formed by the optical scanner can
be passed through a transparent object, such as a strained
piece of glass, and detected through a polarizer arranged to
block the light of the original polarization. The resulting video
signal, applied to the display beam modulator, will produce
a projected image of the sort that would be obtained from
an ordinary polariscope, except that it can be magnified,
intensified, and enhanced in contrast.

Furthermore, the flying spot of laser light need not be of
the same wavelength as the light projected to the viewing
screen, although it could come from the same laser. In par-
ticular, it could be infrared laser light, and the display system
could be made to function in the manner of a projection
infrared binocular microscope or a projection infrared
polarizing binocular microscope.

Doubtless there are many additional ways in which the
unusual properties of laser light and the means available for
controlling it can achieve new and useful results. During the
next few years as improved laser and electro-optic compo-
nents become available, there will be an increasing trend
toward greater versalitity in laser display system:s.

MR. BEISER: Thank you very much, Mr. Fowler.

Dr. Robert Pole, please.

DR. R. V. POLE: As far as displays go, | have been asso-
ciated with the research in the area of (1) light deflection
and (2) the efficient methods of conversion of a phase object
into an intensity modulated image.

The effort in the area of light deflection has culminated
with a device which we call the “Scanlaser.” Fig. 1, conveys
schematically its mode of operation. Briefly, it consists of two
parts; (1) a highly (transversely) degenerate multimode laser
resonator and (2) an electronically controlled, electro-optic
mode selector. The resonator is potentially capable of lasing
in a large number of spatially distinct modes. The mode se-
lector selects only one or a few of these modes at the time.
This selection is accomplished by means of a deflectable elec-
tron beam and an electro-optical crystal. The charge deposit-
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ed by the electron beam creates an electric field across the
cr_ystal, which, in turn, generates a certain amount of bire-
fr_rnge’nce at the position where the beam has landed. If this
bfrefr!ngence is equal in amount, and opposite in sign to the
birefringence introduced uniformly over the field by a biasing
phase plate, the laser will have a maximum Q only in that
small area. Consequently, only one mode or a few modes
corresponding to this position on the mirror will lase. The

FIGURE 6

rest of the lasing field will be Q-spoiled. The deflection of
the electron beam to another position opens the Q for an-
ot’her mode while the previous mode decays with the decay
of the charge.

The original version of the Scanlaser was plagued by the
rather slow charge decay. In its latest version the decay is
speeded up (Fig. 2) by a semiconductor layer on the back
of the crystal.

Fig. 3 shows the appearance of the experimental device.

A major problem associated with the operation of the
Scanlasgr is the need for a wide aperture laser; the wide aper-
ture being necessary if a large number of modes and there-
fore a large number of deflectable spots are required. Fig.
4 shows an experimental 1 ¢m diameter and 15 cm long
argon laser (_Jeveloped by C. B. Zarowin in my group, which
is capable of supporting in excess of 10° transverse modes.

In thg other area of effort, which we refer to as “Reactive
Processing”” we have demonstrated a rather efficient method
of conversion of a phase object into an intensity modulated
image. The method resembles the classical Schlieren method
(Fig. 5), except that the zero order light is not absorbed but
sFored in the laser cavity as a basic oscillating mode. In prin-
c'iple, the method is highly efficient because only the useful
side order light is coupled out of the laser. ’

An intensity modulated image obtained by this method
from a phase object, which is a bleached transparency, is
shown in Fig. 6. '

This method is applicable to any system where the classical

Slchlieren system is used and where laser illumination is de-
sirable or tolerable.
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MR. BEISER: Thank you very much, Dr. Pole. Professor Ben-
nett, please.

PROF. BENNETT: At the risk of some repetition, | thought
what 1 would do is talk a little bit about the historical de-
velopment of gas lasers and the current technical situation
in relation to the various other subjects that are on the pro-
gram today.

At the present time there are well over one thousand
known gas laser transitions. These extend from the ultra-
violet (around two-tenths of a micron) to far out in the infra-
red (a large fraction of a millimeter). | think we can safely
say now that there is no longer a wavelength gap in co-
herent sources of oscillation between those produced, for
example, by harmonics of Klystron radiation and laser oscil-
Jation.

The gain coefficients that are available range from a few
percent per meter to enormously large values — some in
excess of a hundred dB per meter. These transitions occur
in a large number of different media and on many wave-
lengths within the same media. Most of these transitions are
Doppler broadened lines in which, the Doppler widths, due
to the atoms’ thermal velocities are much larger than the
“natural widths” from spontaneous radiative decays.

If we make the reasonably-realistic assumption that the
cross sections for excitation of the upper laser level are in-
dependent of the laser transition wavelength an inherent
dependence of the small-signal gain coefficient on the third
power of the wavelength occurs. At the same time, the power
gain will involve the product of the energy per photon (or
the reciprocal of the wavelength) and the excitation rate.
Hence, from the same argument, one expects the largest
powers to be obtained at shorter wavelengths. Obviously
this idealized model of this problem will break down in spe-
cific instances. However there is a general tendency of the
empirically available data to at least roughly follow these
trends.

In 1963 | did a fairly detailed analysis for the Institute for
Defense Analyses of the types of power capability and effi-
ciency that one might expect, in principle, out of oscillating
gas laser systems. | don’t think my opinions have changed
greatly since that time.

It is, of course, extremely difficult to predict the properties
of specific transitions because there is almost a total lack of
information on excitation cross sections and transition prob-
abilities pertinent to most cases of interest.

On the other hand, by taking realistic values for excitation
cross sections, the type of electron densities that one can ex-
pect to get before serious instabilities develop, it did not
seem unreasonable to me that one might expect ultimately
to get power densities in gas lasers in the order of ten watts
per cubic centimeter. That estimate still seems reasonable to
me today.

Furthermore, if one finds the right media, | don’t see why
efficiencies in the order of 50 percent or 5o can’t be achieved.
In 1963, that seemed like a rather bold assertion to make.

At that time, the highest power CW gas laser was the He-
Ne laser, which put out in the order of ten to a hundred
milliwatts, depending on the size of the device.

On the other hand, the recent developments in infra-red
molecular systems tend to indicate that the estimates | made
in 1963 are not totally unreasonable things to expect from
the future.

The existing CW gas lasers have output power capabilities
ranging from the milliwatt level to over several kilowatts.
The power densities that have been obtained, in practical
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devices still tend to be less than a watt per cm?®.

| would like to make a few general comments. Of the 500
or so atomic species for which there is substantial data based
on spontaneous emission in the literature, roughly ten per-
cent have been observed in laser oscillation. Because a rela-
tively small fraction of the available atomic species have been
observed in oscillation, | think it is dangerous to try to pre-
dict what may be obtained and what may not be obtained
too specifically. In particular, in the past, most people who
have indulged in this predictive game have erred in the di-
rection of pessimism.

| think, in fact, probably one of the most realistic ap-
proaches one can make to this predictive game is to treat
it somewhat statistically, such as you might treat data from
the stock market. Certain basic limitations will, of course, ex-
ist based on conservation laws. Beyond this, however, one
can do little more than extrapolate from the average slope
and value at each point in time.

| have, therefore, prepared two slides. The first of these
slides is a plot of the total number of gas laser transitions
as a function of time. Its as good a way to look at the prob-
lem as any, | think. The ordinate goes up to 1,000 on a logia
scale and three cycles are represented.

The first five gas laser transitions oscillated at 4:15 P.M.
on Tues., the 14th of December of 1960 off to the left of
the figure. This was followed by a long horizontal period
extending until 1962 — at which point the properties of the
confocal interferometer with Brewster angle windows began
to be exploited. At that point a very steep rise started which
persisted for about two years. However, please note that the
number of transitions is even now steadily growing at a large

Six years ago, we were wondering when we'd
have to throw out all the microwave equipment and
replace it with lasers—W. R. Bennett, Jr.
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rate — a fact which is obscured somewhat by the logarithmic
nature of the graph.

At the same time, Id like to call your attention to the fact
that the point at which ten percent of the atomic species
were seen in oscillation occurred fairly high up in number.
And | think it would be a little dangerous to assume that
we have run out of new possibilities.

The second curve shown on this graph is a plot of the
maximum reported CW laser power. The scale is on the
right and it runs from one milliwatt at the bottom to a thous-
and watts at the top.

For the first couple of years, power levels in the order of
a hundred milliwatts were about all that was attainable from
a practical size device.

In the neon system, sometime during 1963, some of my
friends at the Bell Laboratories built a system which put out
about one watt. It's questionable whether you could refer to
that as a practical device or not, since it was about 30 feet
long.

The next thing that occurred was the development of the
argon ion laser which immediately made CW power levels
in the order of watts available — perhaps 20 watts depend-
ing on how much electrical power facility you have available.

But certainly a number of watts became available in the
visible and, of course, with the development of the CO. laser
in the last few years, power levels in the infrared of about
100 watts are available. In fact power levels in excess of 2,000
watts have been obtained from a CO, laser at the Huntsville,
Alabama, missile base. That one was about the length of a
football field however, and may have had some practical
drawbacks for general application.

The second figure is another satistical presentation of data,
illustrating the spectral distribution of gas laser transitions.
Here the number of observed gas laser transitions per 100 4
interval is shown a function of wavelengths in microns.

The horizontal scale runs from a tenth of a micron to a
hundred microns in three decades.

In particular, the small region represented by the visible
in this plot is indicated up on the top. And | think we're all
rather fortunate that the peak in the distribution occurred
here. This, of course, may be no accident in that people
working on these things like to see what they are doing.

The result is particularly encouraging in view of inherent
difficulty expected initially in getting sufficiently high gain
coefficients at short wavelengths to permit oscillation,

As far as predicting the future, | guess you probably can
extrapolate these curves as well as | can.

There is one other characteristic that most of the atomic
gas laser transitions have exhibited worth noting: namely,
they are generally all multi-level systems involving excitation
of the outer electron in the atom in a mode in which rapid
relaxation of the lower state is dependent upon radiative
decay to obtain CW oscillation.

Fig. 3 is meant o represent an idealized model of a large
number of atomic and ionic laser systems. We have a ground
state of the atom, and some excitation process which gets
the atom into the upper laser state which generally involves
the outer electron in the atom.

The laser transition occurs between levels 2 and 1 and in
particular the requirement that the decay rate of the lower
state be large compared to the decay rate on the laser trans-
ition — R, > R. (needed in order to obtain a continuous
population inversion across the laser transition) is generally
provided by radiative relaxation to another excited state of
the atom which in itself is very long lived and has sluggish
decay rate, R,.
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So, as you try to build up more and more excitation on the
upper laser level, the density of level 0 builds up and reson-
ance trapping on the transition from 1 to 0 followed by
repeated reabsorption, contributes to an enhanced popula-
tion of the lower laser state at high excitation levels.
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FIGURE 4: Laser output vs input power
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In particular, the density of the lower laser state tends to
go as the square of the excitation rate, whereas the density
of the upper laser level may only go as the first power.

As a result, one gets a very fundamental inherent limitation
to the maximum power output that you can get in many of
these systems. That is, the obtainable laser power density
depends on the population difference and that goes through
a quadratic maximum with increasing excitation as illustrated
in Fig. 4.

In fact, you can see that one of the important distinctions
between the helium neon laser and the argon ion laser is the
wave length of the transition 1—0. The cross section for the
absorption of the resonance radiation goes roughly as the
cube of the wave length.

In the case of the helium neon laser, that wavelength is
about 7,000 A and in the case of the argon ion laser, it's about
200 A. The ratio of corresponding wavelengths in these two
systems is about 10:1. Hence the resonance absorption cross
section in the argon ion systems (for the 10 transition) is
about 1000 times smaller and it is not surprising that one can
obtain about 1000 times as much power out of the system.

The inefficiency in many of these systems depends on many
factors. One of them is the fact that the energy per quanta is
very small, compared to the excitation energy from the
ground state. In addition to this, the saturation properties
mentioned above limit the efficiency along with the branch-
ing ratios associated with the fact that there are many ex-
cited states involved.

The hope for getting increased efficiency, | think, will
largely rest with going to lower-lying states, and this, of
course, is precisely one of the reasons why the CO: laser is
more efficient. Also systems where one can replace the radia-
tive decay of the lower laser state by collision-induced decay
would be desirable and this is again something that is charac-
teristic of the CO, systems.

| see no reason in principle why such mechanisms cannot
be applied to the visible part of the spectrum. Obviously one
doesn’t want to predict that next year, we’ll be able to get
a thousand watts out of a CW visible gas laser.

At the same time, it doesn’t seem to me there’s any funda-
mental reason why one can’t expect to do that well eventu-
ally. 1 think we can still look forward to a number of pleasant
surprises in this area.

MR. BEISER: Thank you very much, Prof. Bennett. That
completes our first round by our panelists.

Let me introduce just a few of the things now that might
be picked up later, during the audience’s opportunity to inter-
change with the panel. I'll offer some general questions to
the panelists, and see if we can establish a platform for fur-
ther discussion.

Let me ask Bob Adler, first, to “lay down the gauntlet”
regarding what major problem areas are in his mind. What
are the things that should be attacked in order to promote
the development of laser display?

DR. ADLER: As far as a TV type display is concerned, we've
got to realize that the laser is a latecomer. The CRT is doing
very well. There are thousands of people all over the world
trying to invent ways to replace it, not only by means of lasers
but by means of all kinds of devices. They are not having
very much luck.

So | think first of all we ought to be a little bit humble
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about what we're trying to do. Having said that much, let me
mention this. | had said at the end of my talk that there is
no particular trouble getting full resolution.

There is obviously no technological problem preventing a
full resolution picture if you don’t care how much the equip-
ment costs. You just build three monochrome systems.

The first obvious thing then is you've got to come up with
something a little more clever than this. The acoustic system
about which | talked suffers from dispersion. So there is a
challenge for some clever ideas to use only one set of de-
flectors in spite of the fact that the light is deflected through
different angles depending on its wave length.

On the other hand, electro-optic deflectors discussed by
others are not dispersive, so this problem does not arise
when you use them.

Generally, you can sum up by saying, work hard on trying
to reduce the amount of gadgetry that it takes to make a
laser display. But, of course, none of this is going to amount
to anything unless the efficiency of the light source goes
much higher than where it now is.

The development announced by Bell Laboratories concern-
ing the work on frequency doubling promises to increase
efficiency to ten percent. Yet, it’s only one color.

| was tremendously impressed by the first reports, but the
fact still remains that until we can make a tri-color source
of coherent light in mass production for something like
$20.00, we should not hold our breath for the general use
of laser displays. Maybe that's all | should say at this point.

MR. BEISER: Thank you. Very well spoken. Dennis Gabor,
may | ask you please to express yourself on the informational,
the bandwidth and resolution aspects of laser displays. Do
we see any limitation in this respect?

DR. GABOR: No, not at the moment. | was struck by the
fact that some of these devices suffer from laser speckle.

[Laser speckle is subsequently discussed as a separate item—Ed.]

MR. BEISER: I'd like to ask Bill Bennett to offer some
comment regarding laser noise, signal-to-noise ratio, and if
we may expect this to be a limitation in providing informa-
tion for human consumption.

PROF. BENNETT: The physically-interesting region to look
at laser noise is right near the threshold of oscillation. In this
region the output noise undergoes a transformation from
Bose to Poisson statistics. At the power levels involved in
typical laser oscillation the output is Poisson-distributed and
one may estimate the signal-to-noise ratio merely by noting
that it will be proportional to the square root of the number
of photons detected in the observation time. For example to
obtain a 40 db signal-to-noise ratio in a 10 megacycle band-
width would require about 72 milliwatt power in the visible.
This is a power level which is available from most practical
CW gas lasers.

| remember having a conversation with Rudy Kompfner
about 1962 at Bell Labs about the application of lasers to
communication. The big question then was, of course, when
is it that we're going to throw out all the microwave equip-
ment and replace it with lasers for communication purposes.

One, of course, encounters the same situation there as
you referred to before in the TV displays and other displays.
The microwave components have been around for a long
time. They're very well-developed.
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At the time of the conversation | had with Kompfner six
years ago, the magic number was something like this: | think
it was estimated that four watts CW at one kilomegacycle
modulation bandwidth would give a signal-to-noise ratio
competitive with microwave equipment. This seemed like a
safe margin at the time, since we were obtaining about one
hundredth of that power from CW gas lasers. On the other
hand, | notice in the intervening period that the 4 watt capa-
bility has become available—maybe not with high efficiency,
but it's certainly obtainable. At the same time, | do not see
a large scrap heap of microwave communication components
developing across the country. | suppose that one of the in-
evitable things that has happened is the microwave tech-
niques have also improved in the last six years. This type of
competitive development will probably continue for some
time in both the communication and display areas.

MR. BEISER: Thank you, Bill.

I'd like to ask Vernon Fowler what he considers to be the
system power losses in a laser display system. The prolifera-
tion of interposing (lossy) components and, therefore, the
resulting laser power requirement to provide a particular
quality in brightness of laser display.

MR. FOWLER: Let's assume the systematic losses are in-
curred by all of the lenses that need be added to the system.

The illustration | showed you of our three-color laser sys-
tem required a large number of optical surfaces to do the
job because of the strange way that we generated it. We had
transformed means. Something like 30-50 optical surfaces
were involved and we lost about half of the light.

You all know that ordinary mirror reflections, (ordinary
glass), will give you something like an eight to ten percent
reflection loss unless you anti-reflect coat it. If you coat it
well you may get down to one or two percent. It mounts up
rather rapidly.

One good feature of a maximum coherent system, of the
sort that takes the beam from the laser and runs it right
through as a gradually converging beam, it that one can do
this job with a very small number of surfaces. Certainly, with
a smaller number of superfluous surfaces.

There is, of course, good reason to include lenses as an
approach to reduce the power requirements for electro-opti-
cal modulators. Squeeze the beam down and use the tiny
crystal. This is a trade off.

I would rather use barium sodium niobate crystals in my
modulator and suffer with a little bit more voltage because
the light is still the premium quantity.

Incidentally, you get a lot of it back at the screen if you
use an ordinary slide project (type) screen which is obviously
applicable to most situations. The directivity of the screen can
be a factor of five. You have some advantage, but not an
awful lot.

MR. BEISER: Before you sign off, could you just give us
an idea, please, of what absolute power level might be re-
quired of the laser.

MR. FOWLER: Let's talk about a three by four foot screen.
Let me refer to a table I've got with specific numbers. This is
a useful piece of information anyhow. How much power do
you need to make white light? What does a white laser look
like?

Of course the amount of blue that you need and red that
you need is large compared to the amount of green that you
need. Now my calculations, which may differ from some-
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body else’s who knows how to do it a different way, shows
that we need 0.458 watts of blue.

By the way, this is for the helium, neon, argon combina-
tion. 0.458 watts of red and .114 watts of green. About equal
amounts of blue and red and they're roughly of the order of
40 percent; the other is roughly of the order of 45 percent.

So, this is the composition. Now you’ve got to convert
that into lumens. How many lumens do you have? Well, there
are about 60 lumens of blue and about 47 of green and
about 70 of red.

And how many lumens do you need to make a nice bright
picture? Well, a nice bright picture may be about 40 foot-
Lamberts, let’s say a three by four screen. That requires about
three-quarters of a watt,

If 1 were building a system to do this, | would say you
really should count on having twice that much power from
the laser. Or in other words, it's taking an awful lot of
trouble to squeeze this down to maybe a watt.

MR. BEISER: We're talking of the one to two watt range
roughly.

MR. FOWLER: For that size; just covering a three by four
foot picture.

MR. BEISER: Thank you. | think we might go back to Dr.
Bennett again for a moment. Is there anything in the near
future we can see at the present time which would seem to
fit this power requirement?

PROF. BENNETT: Well, it depends on how much power
you want to throw away. But as various people have noted,
the efficiency would run around ten to the minus four to
ten to the minus three. | don’t know what power inefficiency
may be realistically tolerated.

As far as immediate new prospects in the gas laser area,
for example next week, | don’t know of any. | know of some
promising possibilities that are still a twinkle in the eye of
their creators. With this field, however, it's very dangerous
to count one’s lasers before they're hatched.

I think there may very well be some possibilities for im-
proving efficiency. For example, in the case of ion lasers, one
method we're working on at Yale is the possibility of using
charge transfer between ground states of ions and neutral
atoms to produce excited laser states of impurity ions.

We have found definite evidence that this may be accom-
plished in certain types of systems and hopefully if one can
really make these oscillate, there would be a possibility of
greatly-increased-efficiency. Such an improvement would be
expected because one can get a high degree of ionization in
a gas such as neon or argon, and then hopefully arrange a
situation where you transfer this ionization to the upper
laser level with a high degree of selectivity.

There’s another category which might turn out to be par-
ticularly promising in the use of internally scanned lasers.
The majority of gas laser transitions (on which the statistical
data was presented in the previous figures) occur only in
pulsed oscillation. These lasers tend to be inherently limited
to pulsed oscillation because of insufficient lower-state re-
laxation processes.

Since one is really concerned with scanning a spot over
a different region of the medium, one could in principle
use these transiently-inverted systems to achieve a CW scan-
ning spot, even though each individual element in the active
medium might only undergo pulsed oscillation. It's con-
ceivable that some of those cases might also have higher
efficiencies in the scanning mode of operation.
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MR. BEISER: Larry Anderson, do you have anything to add
at this point regarding the trade off between power output
and promixity of the diffractionlimit in the ND:YAG Laser?

DR. ANDERSON: Well, | think | prefer to make some
comments on the efficiency and availability of other wave
lengths. | think these are probably the questions we're closest
to answering right at the moment.

Although there’s nothing new now, there’s hope of some-
thing in the immediate future, both in terms of increased
efficiency, which |1 mentioned earlier, and in terms of other
available colors.

First of all, let’s talk about the efficiency for a moment. As
| mentionead in the first (Geusic’s) work on efficiency in
doubling from its 1.06¢ to the green, his overall efficiency
from an incandescent pump source to green output is some-
thing like 1072,

However, one can by sgeezing the last bit of engineering
out of the optical cavity, and the pump system that one uses;
this can be pushed up to about one percent if you use an
incandescent source and if you correctly choose the color
temperature of the source and make sure that every last
photon that you generate gets into the laser.

If you want efficiency better than that, and you surely do,
then you've got to look for a different kind of pump source.
And here | think you take advantage of the fact that if we'd
only pump the lines that do some good, we can easily get
that efficiency up to ten percent in a practical way.

The immediate thought here is let's use a more or less
coherent pumping source instead of an incoherent source
and let’s try pumping with a solid state source of one sort
or another.

Radiation from a gallium arsenide diode unfortunately
occurs at the wrong place. However, by mixtures of gallium
arsenide and gallium phosphide, you can get radiation in
the appropriate pump bands.

So, there is some prospect in the distant future for a com-
bination pump laser that would operate with ten percent
efficiency. | think that would get us over the hump. We've
already seen that power is there.

[After a brief recess, the meeting reconvened—Ed.]

MR. BEISER: Id like to pick up where we left off with the
panel directly, just to cover a few more general aspects of
laser displays, and then we’ll open the meeting to audience
participation. _

| just recently met Stephen Hant of RADC (Rome Air De-
velopment Center) who had communicated with me earlier.
And one of the things that he brought to mind that | will
therefore pose to the panel, and perhaps specifically to
Charles Baker, is the utilization of active screen materials
rather than passive screen materials to help us overcome
some of the power limitations.

Perhaps we can supply the laser power at a wave length
which activates the screen material and let the screen re-
radiate back in a visible range.

In general, I'd like to ask Charles Baker, are ti_‘1ere any
special optical requirements, chromatic distortlpn, for
example, that should be considered unusual regarding laser
displays?

MR. BAKER: As far as the active screens go, the reason
usually given for considering these is to move out into the
infra-red and thus use higher power, more effective lasers.
The power required for generating light in the screen could
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then be supplied electrically. The principal problem is the
resulting loss of resolution. Resolution in a laser display is
determined by the smallest effective aperture in the optical
system. This is usually the scanner. If you displace wave
length, this means that resolution will be halved.

The other problem is that the screen would use the same
types of technologies now being used with flat panels or
discrete element displays. With a direct laser display, color
is also readily available, but with an active screen, three types
of phosphors would be required and construction would
become complex.

As far as the resolution of the display itself, it would be
quite attractive if it did not have the laser operated in its
lowest mode since we can obtain more power from a higher
or a mode laser. Unfortunately, for example, the PEM,; mode
expands at several times the rate of the PEMy, mode and
you have one-fourth the resolution for a given aperture op-
tical system. So the laser just about has to be a lowest order
mode device to take advantage of all its potential. Of course,
even after you do have the proper laser, you can have aber-
rations in the light modulator, lenses and mirrors and lose
resolution there. It hasn’t proven too difficult although we
did have some problems; more with the modulator than with
any other device there is about four inches of electro-optic
material in the light path.

MR. BEISER: Thank you, Charles. I'd like to close the more
formal panel part of this meeting with a double question to
Bob Adler and Vernon Fowler regarding the laser deflection
techniques. 1'd like to ask Bob Adler first to generalize or
classify the various laser techniques and then I'd like to ask
Vernon Fowler to give us a brief status report on this tech-
nology.

DR. ADLER: I'm not sure how | should classify the dif-
ferent techniques. Let me take the two techniques that Larry
Anderson has put in contra-distinction, the electro-optic and
the acousto-optic.

Both techniques are adequate for scanned displays, the
electro-optic suffers from having to use too many joules of
energy.

The acoustic one needs very little energy if you can either
scan slowly or if you can program your scans so that you can
predict ahead of time what’s going to happen, as is the case
in TV. It means too much energy if you have to use digital
1eflection and don’t know where your next position is going
to be.

MR. BEISER: Vernon, any further comment?

MR. FOWLER: Only that | would say the status of the
acoustical methods is probably much further along towards
satisfactory operational results than mechanical systems.

| guess it's because, in part, the mechanical system has to
be re-learned by everybody who practices it, and there are
difficulties with problems of how lo get the speeds that are
required and avoid jitter and things of that sort.

Our recent research has been carried to the point where
we have been able to produce uniform scans. It's certainly
not a first, because this sort of thing is done all the time
in video tape recording.

We find that hysteresis synchronous motors driven from
sinusoidal oscillators (connected) to television sets do, in
fact, produce, synchronous scans, a little bit of jitter, and |
think it's a matter of work to remove the jitter.
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It was our original impression that more elaborate means
might be needed. That doesn’t seem to be the case. | don’t
have enough information from our own experience and |
haven't had enough chance to talk to other people using
this technique.

But there’s an open question as to the life of these ma-
chines. To make a device that is intended to spin a mirror
at a high rate of speed, particularly in the 30,000 to 100,000
RPM range. How long would it last2

While we're talking about all those considerations, bear in
mind that we have to register the scan lines from the indi-
vidual facets (of the polygon).

The only factor working in our favor is that it can be
solved once and for all by making a good enough polygon.
But that means the facets have to be in their proper orienta-
tions within about a half a minute of arc to establish con-
stant scanning and that is a pretty expensive thing to do.

DR. ADLER: I'd like to make a remark on the rotating
mirrors. | think they have no place in this discussion. They
may very well be the most plausible and the most useful
way of deflecting light, and they ought to be because they’re
about a hundred years old.

The deflection angles that you can get with the complex,
non-mechanical methods are so small that unless you can
project an actual diffraction limited spot on the screen, you're
not going to get enough spots. And to get such a spot with
any intensity at all, you need a laser.

Now in the rotating mirror system, it's quite easy to get
an angle of 45 to 180 degrees. People have been doing that
since the twenties, when they built the first mechanically
operated television systems. There is no difficulty getting
enough resolvable spots for TV without using a laser.

Now there is an exception to that. There was a recent news
item in the press about a high resolution scanner being de-
veloped by RCA for military purposes. It uses coherent light
and a rotating mirror. Here we're talking about several
thousand elements, and then it makes sense again.

But why use coherent light with rotating mirrors, when all
you want is a few hundred elements?

MR. BEISER: Are there many more panelist comments?

DR. GABOR: Dr. Adler has already expressed what | wan-
ted to say. But, of course, it is not sufficient to remember
what has been done 30 years ago.

The other thing people forget is the Scophony, one of the
very first mechanical systems. It was considerably advanced
in that it projected a whole line at a time; a whole scanning
television line arrested by a very ingenious technique.

MR. BEISER: Yes, Vernon?

MR. FOWLER: I'd like to make one comment on this.
What has to be borne in mind is that if we're producing a
laser television device projecting a spot, this is a Scophony
system of course, capable of projecting a line system. If you
are projecting a spot, then the spot intensity on the screen
has to be multiplied many times.

How do you form a light spot of light? You form a little
lens and you put it on the screen. To improve resolution,
you put a little bit of a pinhole in the aperture near the
source,

You finally get it down to a tenth of an inch and you throw
out most of your light and the brightness going down is the

inverse square of the area. So it's not practical to use in-
coherent sources for this. You stretch the duty factor on the
screen.

But | think | take exception to what was said about the
need for a laser in a system of the sort that utilizes a spot of
light. And perhaps the laser may even be good for the
Scophony system.

DR. ANDERSON: Another way of looking at this is to
say you can use an incoherent source if you're prepared to
work with /] optics. If you're prepared to work with
f/100 optics, then the laser is fine. f/100 optics are a lot
cheaper than f/1.

-

Registration for Seminar

[At this point, the meeting was opened for discussion from the
audience—Fd.]

MR. LOU BLUM GT&E Laboratoties: One of the questions
that has not been louched on by the panel is the question
of flicker. Certainly a laser in terms of its presentation on the
screen provides a system in which there is no storage such as
you would have from a cathode ray screen.

I'm wondering, from the standpoint of the viewer and the
question of any flickering, the question of the pleasantness of
the picture. So I'd like to hear a response from any of the
panel members on that one.
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DR. ADLER: There was an experimental piece of work
done on this particular problem by Joe Markin and Alan
sobel of our laboratory which appeared last July. This was
not done with the laser because of the impossibility of getting
white light. Rather, they used two cathode ray tubes, with
phosphors of very different persistence, and color filters to
make the two pictures look alike.

What they were really after, and what was reported in this
paper, was the question of reciprocity. There was some
question whether the eye might not be overloaded by the
high light intensity of the short-persistence phosphor. T?_&e
answer was negative. There was absolutely no visible dif-
ference between the two displays.

While they weren’t asking anyone to comment on flicker,
vou would think that people would mention it had they
noticed it. There again the answer was completely negative.
There is apparently no way of distinguishing two cathode
ray displays in which persistence times differ roughly by
600 to 1.

MR. GARY STARKWEATHER, Xerox Corporation: Two ques-
tions. It seems that we're lalking about light sources in a
laser which has two characteristics. One is the intrinsic ra-
diance is very high because of the very narrow solid angle.

And secondly, the coherence. Would anyone comment
on the possibilities of what really are the things to be gained
by using coherent light, the gains to be used by the instrinsic
radiance?

DR. GABOR: May | say that in these applications, co-
herence is just a nuisance.

MR. BEISER: We might add that if we're seeking typical
resolutions which might be represented by television, then
| think that the comment Dr. Gabor made is quite appro-
priate.

If we're seeking extremely high resolutions, such as 20,000
elements per scan line, then coherence becomes quite im-
portant in the ability to focus the light beam and to maintain
high power density. Apparently, coherence has to do with the
attainable resolution.

DR. ANDERSON: Another comment on this. There are the
fundamental differences between the coherent and the in-
coherent techniques that you might be willing to exploit
for scan purposes.

The coherent light is inherently more modulatable since
it can be confined to a single mode in the volume of space
in which you have to have an interaction for modulation.

And the volume of space that you require in order to de-
flect it can be less.

Now a point of fact is that most of the deflectors that we
heard about today make absolutely no use of this principle.
However, when the light is coherent the interaction volume
required can be substantially reduced.

DR. POLE: | would like to amplify Professor’s Gabor's very
brief comments on laser displays and its coherent properties.
As | see it, a mere substitution of laser devices or laser dis-
plays for incoherent displays does not really buy us anything.
Perhaps there are a few advantages that Larry spoke about,
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but in general we inherit only this advantage; certainly co-
herent speckles on the screen are just a nuisance.

Therefore, | believe that laser displays may have a future
only if we somehow take advantage of the coherence one
way or another; either by means of some sort of active screen
or any other means that may come up.

MR. GERALD GOLDHAMMER, IDA: It seems to me that
one of the best things to look forward to in the laser display,
as opposed to a cathode ray display, is the limited dynamic
range of the CRT and that if you go to an active screen, you
then proceed to throw away this great inherent advantage.
Would anyone care to comment on that?

MR. FOWLER: Are you referring to the use of an active
screen in conjunction with a laser?

MR, GOLDHAMMER: Yes.

MR. FOWLER: Are you saying this laser (system) has all
kinds of capabilities?

MR. GOLDHAMMER: In your modulator, basically you
have far more dynamic range potential that you ever do in
a phosphor. So that, for example, if you take something like
a radar display, it seems to have far more dynamic range—

MR. FOWLER: You mean intensity dynamic range?

MR. BAKER: | agree. Especially the acoustic-optical type
has much greater brightness ranges than it can handle. The
frequency quoted figure is 15 to 1 contrast range. This is
certainly true.

MR. FOWLER: It's not true of electro-optic moc_iulation
where you're using cross polarizers. 1t is not difficult to
achieve very large dynamic ranges.

MR. BEISER: Well, | think the point is that it's possible, if
I'm interpreting it right, to achieve dynamic ranges by
modulating laser beams which exceeds those on a phosphor,
for example, on a CRT. And if we go to an active screen,
we may throw away what might have been an advantage.

Any other questions from the audience?

MR. WILLIAM GOOD, General Electric: | have two ques-
tions. The subject of speckle has been passed over apparently
lightly. | would like to hear more about that as far as human
beings viewing the screen.

Number two, has anyone noticed any deviation from the
usual additive colors regarding spectral purity?

MR. BEISER: Chuck, do you have any comments about
speckle?
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MR. BAKER: Speckle is relatively easy to get rid of if it
really bothers you. Just by moving the screen or by putting
a moving diffuser in the optical path speckle is easily re-
moved. Since speckle is much smaller than image detail, it
doesn’t seem to bother most people. This is especially true
for untrained operators.

MR. BEISER: To summarize the speckle problem, or the
relief of a problem, the approach is to either move the
screen or move yourself. It's easier to move the screen. And
this is what has been provided in most cases.

DR. ADLER: Could either Vernon Fowler or Charles Baker
comment on the following question? What is the difference
between the monochrome and trichrome displays?

MR. FOWLER: This is the comparison of standard color
display and the three-color laser display based on argon
lasers.

The color gamut is certainly not the same. In some respects,
it seems to be a little better and somewhat worse in another
respect.

[At this point Fowler refers to the C.ILE. color diagram—Ed.]

Particularly the green appears to be most favorably placed
to enlarge the color gamut and the blue is rather unsatisfac-
torily compared to say 450 inch microns because at that
wave length you'd have a much bigger separation between
illuminant C which represents white light and the lower
line of the triangle. In that area, of course, is where you
represent purple.

We will have a less purple display with lasers until we get
a shorter wavelength blue line. This isn’t a totally bad situa-
tion because although this diagram doesn’t show it very well,
that’s a variation of luminous efficiency along the perimeter
of this curve.

And with the longer blue wave length, we've got signifi-
cantly more lumens per watt. You don’t frequently run into
purple in most objects. | imagine if you look around the
room with the lights on, you won’t see any purple.

The reds seem to be not too badly placed. There’s not
much difference between the television red and the laser red.
If we had the television red in a somewhat shorter wave
lengths, we have better efficiency.

You'll notice there’s a desaturation along the points of the
curve between the red and the green. | really don’t know
if it's bad as ordinary color television, but | think it's away
from the complete color saturation that might be avoided
if there were objects that were very well saturated in the
green-yellow region.

On the other hand, there are papers from RCA which |
can cite reference which show the color gamut available
from ordinary dyes, pigments and so forth. That's all very
nicely contained within the color gamut of ordinary color
television,

So you don’t ordinarily run into well saturated colors in
the region above the television color gamut.

MR. BEISER: There’s another half of the question that was
just asked, | think, and that was regarding the spectral purity.
It's the consequence of the very high spectral purity and how
it affects our perception. Was that the other half?

MR, GOOD: Yes.
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MR. BENNETT SHERMAN: | thought | might answer this
because I've looked at the problem. One of the things that
is somewhat overlooked is the so-called problem of meta-
meric color. There is a whole host of colors which we see
in normal life which are represented, not by three pure
colors, but maybe represented by a more complex function
of reflectivity throughout the spectrum.

And in general, you find systems involving extremely
narrow emissions, highly saturated. They tend to produce
irregularities in the metameric color problem where this may
not be true in some of color television displays where the
emissions are broader to, perhaps, pick up some of the
illumination reflected by the subjects.

This is a serious problem, for example, in the reproduction
of pastel colors which sometimes are represented by a com-
plex reflectivity function of visible light; skin tones being one
of them. This is one of the drawbacks of systems involving
extremely well saturated and highly pure primary colored
systems.

MR. BEISER: Thank you very much. I'd like to identify what
appears to be a very sensitive point raised at this discussion,
and that is the ability to cover the gamut in tone throughout
the range of the tri-stimuli indicated on that system (C.IE.
color diagram).

I wonder if any one of you could, or anyone else who has
had experience in attempting to reproduce pastel-like or
skin-like tones with these highly saturated colors. Any com-
ment on that?

Speaking: Dr. Dennis Gabor. L to R: Leo Beiser, Dr. Adler, Dr. Ander-
son; Mr. Baker, Mr. Fowler, Dr. Pole, Prof. Bennett

MR. FOWLER: Very brief comment. The answer for us is
no, but that’s one of the things we intend to do.

MR. BAKER: The color television system we’ve operated did
operate with standard color television broadcasts and stan-
dards. We've done very well as far as for untrained observers
in reproducing flesh tones. Very acceptable displays were
possible.

One rather curious aspect, though. We've had great diffi-
culty in photographing the color displays produced by a laser
display. The emulsions in conventional color film don‘t
match up with the lines of the argon and helium lasers.

In fact, if you looked very closely in some of the slides
of the color systems, the blue and green lines are quite dif-
ficult to tell apart. You have no difficulty at all when you
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actually look at the argon laser; in fact, the green line in the
laser is almost yellowish.

| suspect there’s some sort of Land phenomena here, fol-
lowing Land’s concepts of the eye forming a long and short
wave records of the scene. You can tell a color scheme very
easily.

MR. BEISER: | have some comment on that. | have recently
investigated the exposure of photographic emulsions to
specific laser lines and became involved in the investiga-
lion of almost all color emulsion spectral characteristics. The
problem appears to be the spectral sensitivity of the emul-
sion; some blue and green sensitized layers overlap with
almost equal sensitivity to 4880 A; sometimes with inadequate
separations with respect to the spectral lines that are being
used to expose the film.

So that the emulsion, not knowing what is happening, res-
ponds to its proportionate sensitization, and therefore you
get this blending of color in the photography of the laser
light which is not really apparent to the human eye.

One must select the emulsions very carefully in order to
photograph the laser with color film.

PROF. BENNETT: It seem to me with kodachrome if you
over-expose it, it turns yellow in practically any color.

MR. BAKER: In the field of color, we probably know less
about color than we did 50 years ago.

MR. BEISER: | have a question over there,

MR. BLUM: | think we shouldn’t lose the opportunity to
ask Dr. Gabor what he sees in the future in an area which
has just been touched over lightly, and that’s holographic
display, perhaps three-dimensional and three-color photog-
raphic displays. Would you care to comment on that?

DR. GABOR: What do you mean by display?

MR. BLUM: A means providing presentation for us in the
same way we might be looking through a window or be able
to observe information which is being put at us.

DR. GABOR: Looking at the real time scenes?
MR. BLUM: No.

DR. GABOR: Looking at pictures. What we need, in order
1o make it perfect, is the photographic material to be per-
fect. What you need for recording a color picture is a good
combination of laser color and photographic material.

Then with regards to the second question which is one
we’ll discuss in more detail, regarding photographic image
transmissions. Here we have a terrific handicap because we
start with something like a factor of 10,000 times too much
information. There is a wealth of information (which is not
being used in normal viewing).

MR. STEPHEN HANT (RADC): | was wondering if someone
on the panel might be willing to comment on the photo-
chromics; something of this type where you would write on
it with a laser and project through it. Also about a group of
U.V. lasers.

MR. BEISER: Perhaps we could ask Professor Bennett to
answer the second part. Then we'll get back to the first part.
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PROF. BENNETT: There are large numbers of pulsed laser
transitions that have been observed in gases, extending down
to, perhaps, 2300 Angstroms. The CW cases are much less
copious, however. Of the presently-known CW cases the
ionized neon transitions at about 3300 to 3400 A are the
most powerful,

MR. BEISER: The problem is that photochromics are rather
insensitive, and their peak spectral sensitivity is somewhere
in the 3500 A range. s that part of what you were looking
for?

MR. HANT: Right. And also the reason | brought this up
is one of the obvious things that comes to mind here is the
fact that photochromics do have some storage. So you might
be able to make use of this which would cut down your
scanning rate.

I'm wondering is there anything available in the way of
photochromics for this application now? Do you foresee any
progress in this area?

MR. BEISER: Would you like to take that?

DR. ANDERSON: One or two comments on that. First,
most photochromics write the information in the form of an
absorption band which is induced in the material. If you
want to write a hologram and then read it out this way, this
is catastrophic, because absorption holograms are inherently
of lower efficiency. The efficiencies are less than a few per-
cent.

So in order to get a hologram with an efficiency of 50
percent or greater, it's necessary to get a material in which
you make only a phased perturbation. There are materials
in which this has been done. And it's a very attractive field
right now.

There are also a variety of materials where instead of in-
ducing an index change directly within the bulk of the ma-
terial, you etch or otherwise deform the surface, thereby
getting a substantial change in the phase of either the re-
flected or a transmitted wave.

So my only comment here is that you must look for ma-
terials of that sort if you you're looking for a high efficiency
holographic display device.

MR. BEISER: There may be a further comment regarding the
use of photochromics, or equivalent, in that, in general, they
are much less sensitive than silver halides and therefore re-
quire far more excitation energy to provide the transition in
density.

So, back we go again to the laser power; it's somewhat of
a vicious circle, although it's not inappropriate to seek such
less sensitive materials and their application.

There is some progress in dry silver, incidentally, which
I'm sure you're aware of. It is a siver halide which is pro-
cessed by a non-liquid method which is far more sensitive
than photochromics, and may be sensitized in a specific
spectral region. This would be a real-time storage and access
capability.

MR. WALTER LUCIW, UNIVAC: | would like to direct to
the panel a general question about deflectors, and how t.f:ey
can be used in the computer type of information gathering.

Let's assume that it's a thousand by a thousand spots. |
would like to know what type, in other words, what material
| could presently use now or in the future. Or is it possible
at all?
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MR. FOWLER: We, of course, considered the relevance of
electro-optic deflectors for this aplication. You're really
dealing with two functions. The stroke generation of character
and the positions of the character.

It seems you’d use two devices in tandem. Start with light
from the laser and run it through an electro-optic or some
other device of similar speed capabilities device that has
enough resolution capability to accommodate the format.

That would be 20 by 20, for example. Then pass that
beam through a high resolution device for positioning the
spots.

It turns out—this is an unpublished theory—but writing
speed for stroke character generation can be shown to be
equal to the bandwidth.

In other words, the number of spots per second, in
generating a character, is about equal to the bandwidth of
the deflector in cycles per second.

Now that's just for the actions of writing the character.
The positioning of the character is another thing. You have
two kinds of transients involved. In writing a character, you're
generally dealing with combinations of ramp functions.

And the transient dies down to give you a finite area after
a time. And that finite area does not affect the character.

In positioning, you’re not writing. You wait until you get
in position. And that generally is a step function type of thing
with a pretty tremendous transient.

But when the step function is over and when you wait for
things to slow down, you're in a rather fortunate position. It
doesn’t make any difference what trajectory the spot took to
get into its next position. As long as you're prepared to wait
for it to get there.

1 think you can arrange for the positioning time for some
applications to be comparable to the time it takes to draw a
typical character of say something like 30 separate spots. That
means then that you could probably do, in some applications,
as well as writing speed, about a half or a third of what you
would take if all you had to do was draw the characters.

In other words, you figure it out for yourself. You do a
pretty nice job with 20 kilocycles, in fact.

DR. ANDERSON: Could | add just one comment on that.
| think the answer to your question which Vernon has really
given is that if you want to have a very high speed deflector
which has a resolution of a thousand by a thousand, it can’t
be done that way.

So you've got to use some tricks. And Vernon mentioned
one particular trick for getting a large number of resolution
elements which apparently do for a lower capacity speed
product.

In the sort of optical memory applications that we've
looked at, we use another trick which is to use a high speed
deflector of limited capabilities but multiply it in a different
fashion.

Using a holographic technique, we were able to store many
bits of information at each address and then use electronic
separation to get at the different bits.

MR. JAMES LIPP, IBM: There was a discusion by Pierce
Siglin of the Fort Monmouth Signal Corps about a year ago
in terms of displays. That work was done by our group. I'd
like to comment just a little in answer to what was raised
here in terms of speed and access and electro-optic deflection
systems.

Several years ago, IBM developed and delivered electro-
optic digital deflection systems that had capabilities of a
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thousand by a thousand spots. And there were diffraction-
limited spots in which the actual spot size was measured to
be about 40 microns in terms of resolution.

Since then we've also done a lot of work on the electronics
and we're able to deflect these at rates of up to 700 KHz
with 3 psec access times.

| think Larry Anderson has seen some of this work up in
Poughkeepsie. I'm surprised he hasn’t mentioned some of this
in digital deflection systems. It’s well published.

I just want to end it with that. You can look this up at the
library. It seems to me that a lot of stress has been put on
acousto-optics.

MR. BEISER: I'm glad you brought that to our attention.
Many of us are aware of that. I'm glad you pointed it out to
the audience.

DR. ANDERSON: | certainly didn’t want to ignore digital
light deflector. | think I pointed out that that's one of the
two operating systems. About the work that the IBM has
done, the only reason | said that in answer to that last ques-
tion, (why 1,000 by 1,000 couldn’t be done) was that | was
thinking of access times in the one micro second region or
less.

| believe it's still fair to say that that hasn’t been done by
anybody, although the electro-optics is the closest one.

MR. LIPP: I'd like to point out we haven’t reached one,
but we've reached five usec access time.

MR. BEISER: Microseconds per spot?

MR. LIPP: That's right. I'd like to also point out one other
thing. And that is that there were certain ways of forming
characters on the screen. It's possible to have a mask with
all the symbols and characters that are required in any alpha-
bet, including a Chinese alphabet.

Instead of trying to get a memory to store all that informa-
tion, you have the information already stored in characters
which can be accessed, this screen displaced on a large or
small screen.

MR. BEISER: Before we leave this digital deflection situa-
tion, | think it's only fair to point out that of the efficiencies
that Vernon Fowler was speaking, (regarding the 50% losses
of a typical system) it must be indicated that the digital de-
flection system, which IBM developed very effectively, has
high resolution but suffers from severe optical transmission
losses. Perhaps you might want to make a comment about
that.

MR. LIPP: Well, that's in direct proportion to the number
of spots you have because the losses depend on the number
of deflector cells which you have in the path of the beam

In general, the cells that have been built today have an
optical transmission efficiency of about 97 or 98 percent. So
that if you go to a system of 2 to 12 or a million spots, it's
possible to have altenuation of 80 or 90 percent throughout
the system. That’s one of the benefits of using a laser. Even
if you throw away 80 or 90 percent, you still have enough
energy left for whatever you want to do with it.

MR. BEISER: However, | think we really canot ignore this

power thing as easy as that, as far as display applications
are concerned.
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MR. LIPP: It depends on the size of the screen.

MR. LEROY JOHN, Eastman Kodak Company: | recently
read a summary of an article which was on a spherical
cavity, refleclor cavity, rather than the cylindrical one. And
it was said that this spherical cavity was much more efficient
than the cylindrical one.

| wanted to ask anyone on the panel if they could tell me
if they had been exposed to the use of a spherical cavity,
about the thermal distribution within a rod, over a sustained
period, particularly when you wanted to apply this in a con-
tinuous synchronized mode. Would the thermal distributions
be concentrated basically in the center of the rod and thereby
increase the light intensity?

MR. BEISER: | think I’'m interpreting you correctly. Is this
the Westinghouse development that you speak of?

MR. JOHN: I believe this is. I'm not certain.

MR. BEISER: If this was a pumping technique that Wes-
tinghouse developed, the pumping source was located
adjacent to the center of a spherical mirror. Is that the sys-
tem?

MR. JOHN: Yes.

Speaking: Dr. Adler. L to R: Mr. Beiser, Dr. Gabor, Dr. Anderson,
Mr. Baker, Mr. Fowler, Dr. Pole, Prof. Bennett

MR. AIL: | have two questions which are somewhat fun-
damental. | think the first one has been reasonably covered
but | wonder if | can get any additional elucidation.

In addition to the hologram and aside from the advantages
that we have which have already been covered by Dr. Pole
regarding coherence, does the panel foresee any additional
applications which make use of the coherence of the laser
beam?

DR. POLE: This is the work that was done by Charles
Church of Westinghouse. But | wouldn’t be able to answer
the question as specifically as you ask.

MR. BEISER: This is an optical pumping technique rather
than a resonator which it might have been interpreted to be
at first. Bob Pole has investigated resonators of that particular
type. But, | think that spherical mirror was for optical pump-
ing only. Any other guestions?

MR. BEN ACKERMAN, CBS Laboratories: To return for a
minute to electro-optic deflectors, especially in regard to
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coherent light, I'd like to ask if any of the panel would like
to mention whether or not such a deflector, presuming that
it operates on a change, a spacial change, can be truly co-
herent, can a light beam deflector through such a beam re-
main actually coherent? | think there was some work done,
and | don’t know what the results were, that if you have a
spatial variation in the index refraction, can you maintain
coherence?

MR. BEISER: The consensus, | think, is that coherence (to
the extent that we require coherence) is for all practical pur-
poses unaffected, so long as the change in refractive index
is gradual and continuous.

However, if you measure the quality of the light traversing
the gradient deflector in terms of the aberrations, (the geo-
metrical distortions which may be inserted in the wavefront)
then there are problems which do develop. And this was
analyzed and was published*, in terms of the limiting num-
ber of achievable spots per scan.

The second question which | address to Professor Bennett
has to do with the status of the theory in terms of being able
to predict what their powers will be and what frequencies.
Why is there so much difficulty in determining what’s going
to happen?

DR. POLE: I'd like to make just one comment in response
to this question. One of the possible future applications of
such deflecting devices, which is being seriously considered,
could be the application to scanning radars.

MR. BEISER: Before we go through the question about the
difficulty in predicting laser lines, which | hope Professor
Bennett can help us out on, another consideration regarding
coherence is, again, super-resolution; an area in which we
don’t normally get involved for real-time display.

But, by virtue, of the high spectral purity of the laser and
its coherence, it may be focused to a very, very fine spot, and
this spot is diffraction-limited. This is another case where the
coherence and the laser light is now being utilized.

Now from Dr. Bennett, about the difficulties in establishing
laser lines.

PROF. BENNETT: The first part of the second question dealt
with the status of the theory. | think on the whole it's pretty
good. There are various aspects to this problem and they have
been worked out in considerable detail, particularly regard-
ing the interaction of radiation with a limited number of
states—particularly the small-signal and intermediate field
limits. There are some problems that still require additional
understanding, particularly aspects of the problem involved
in the nature of broadening processes in certain cases.

So, why can’t we just sit down and predict everything
in advance? | think the basic answer to that question is that
there is an enormous complexity to real systems in that there
are many levels involved. Also, in order to give a complete
description of a real system you generally need an enormous
amount of data, oscillator strengths and probability data for
both the laser transitions and the other transitions involved
in the atom. In point of fact, there are very little of these
data available. If one goes through a standard course in
atomic physics or quantum mechanics, you spend most of

*L. Beiser, “"Generalized Gradient Deflector and Consequences of Scan
of Convergent Light”, ].O.S.A., Vol. 57, No. 7, 923-931, July 1967.
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the time discussing the hydrogen atom. You then go out into
the world thinking that everything can be solved—but you
probably never come across the hydrogen atom again.

The hydrogen atom is very well understood. Helium is
almost in as good a shape. Frequently in real life, however,
you are interested in things like argon or ionized neon or
highly excited stales of these atoms and ions.

In fact, there has been almost a total lack of existence of
data for excitation cross sections for electron collisions with
excited states of neutral or ionized atoms.

| think we are just beginning to enter into an age where
it will be realistic to calculate many of these things using
digital computers. In fact, this is an area where there’s con-
siderable activity going on now in the Soviet Union.

One additional problem aside from the lack of data, occurs
in the question of how to handle the data (even if you had
it). Obviously one would need to write computer programs
to work out the properties of real systems. The only specific
cases that I recall in detail along these lines have been ones
that really did not lead to particularly useful results, In fact,
there’s a certain validity to the notion that one really should
investigate many of these things with analogue computers.
In particular, an analogue computer made up from a pair of
mirrors separated by the medium in question is a most useful
way to investigate the problem.

DR. POLE: | want to add something. | just wanted to say
that as far the various deflection systems go some are good
for some applications and some are good for others.

Furthermore, it has been indicated here that there are
limitations on the response time in the various deflection
systems. | happen to believe that we are going to have fairly
fast deflection systems in the near future.
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However, this still does not necessarily say that the deflec-
tion of coherent light will give us something useful in the
area of displays until and unless we solve some other prob-
lems such as the problem of how to take an advantage of the
coherent light.

MR. BEISER: 1 want to thank the panel for their very
precious time and very important contribution to our know-
ledge and understanding. | hope that we all have benefited
from this meeting.

| wish to acknowledge my sincere gratitude to the follow-
ing people, who gave so much of their time and service to
make the Laser Display Seminar a success: Robert C. Klein,
Kollsman Instrument Corp.; Business Manager Thomas
Maloney, Burroughs Corp.; Facilities Chairman Leon Weiss-
man, The Computer Exchange, Inc.; Publicity Chairman
Martin  Waldman, information Display Publications; Local
Publications Chairman Cordon Burroughs, Burroughs Engi-
neering; Bennett Sherman, General Telephone & Electronics,
President of the Greater New York Section OSA.

Also, sincere appreciation to: Jim Ogle, Burroughs Corp.,
Facilities Services; Mrs. Leslie Conron, CBS Labs Office
Manager and Hostess; Mrs. Rose Bianchi, General Telephone
& Electronics Hostess; Albert Fournier and Calvin Yee, CBS
Labs, Editorial Assistants. Also to Mr. John Acuff, executive
Director of the Society of Photographic Scientists and Engi-
neers for welcome cooperation in his nationwide distribution
of our program announcement through the S.P.S.E. mail
facilities.

Photograph on page 36 courtesy of Technical Operations West Inc.,
Mountain View, Calif.
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President’s annual report

1968

by
WILLIAM P. BETHKE,

President, Society for Information Display

The SID is now a going organization. From an idea, it has
grown and developed into a realization. And, as with any
composite body, it is a synthesis of many ideas and sugges-
tions; a working entity of many motivations and plans. To
survive beyond the embryo phase and go, it must have di-
rection. It must know where it is going. Basic to any organiza-
tion on the move forward are goals. A reliable measuring
device for ascertaining the validity of an organization is a
re-assessment and analysis of its goals. Let’s consider S/D's:

To conduct these activities and achieve these objectives
without pecuniary profit to its directors, officers or mem-
bers; any balance of money or assets remaining after the
full payment of corporate obligations of all and any kinds
shall be devoted solely to the above stated purposes of
the society.

Last year we reported the establishment of a central office.
At that time, we were furnishing it, setting up procedures, and
formulating office policy. These efforts are now accomplish-
ments. Approximately 300 telephone calls and 350 letters are
handled each month, and the rate is increasing. The cost of
operqling the office is about $1400 per month. No small ex-
p_endllurc, granted; but the service rendered certainly justi-
fied the cost.

We were concerned about assisting individual Chapters in
carrying out their technical programs and assuring good at-
ten(_Jance at meetings. We therefore inaugurated a system of
paying additional funds ($15) to each Chapter, commensurate
with the number of technical meetings it conducts annually.
Each _Chapter is entitled to an additional base of $50 per
year, in addition to basic, per-member rebate (see Figure 1).
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All in all, in studying the financial report (see Figure 2), we
note that although expenses have increased over previous
years, our general fund balance has also increased signifi-
cantly. Our first objective is met. | consider the Society in
excellent financial condition, and | believe we will maintain
this favorable status.

YEAR ENDED
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INCOME: 1968 1967
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FIGURE 2: STATEMENT OF INCOME AND EXPENSES

To promulgate definitions and standards pertaining to the
field of information display.

As reported last year, the Standards and Definitions Com-
mittee is comprised of one member from each Chapter,
who, in turn, is Chairman of his Chapter Standards and
Definitions Committee. Assignments which had been made to
the Chapters were to formulate and prepare definitions in the
areas of (1) Resolution, (2) Colorimetry and (3) Luminance
and Luminance Discrimination. The definitions in each of
these areas placed emphasis upon those terms which define
measurements of significant display parameters.

To date, four Chapters (Washington, Los Angeles, San
Diego, Northeastern) have completed their assignments and
have provided initial drafts of proposed definitions in the
areas of resolution and luminance. Copies of these drafts
have been provided to each Chapter committee and they are
currently involved in critiquing and reviewing the work of the
other Chapters. It is planned that the resultant material will
be reviewed at a meeting of the National Committee prior to
the preparation of a final recommended draft for submission
to the membership.

The objective of maintaining a central depository has
always been a basic one since the origin of the Society. How-
ever, beyond the rather meager beginning last year (estab-
lishment of a permuted index), very little work has been
done in this area. The Sociely is nol meeting ils objectives
in this area and must; therefore, reassess the approach and, if
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necessary, provide financial assistance to give more impetus
to the program.

To encourage the scientific, literary and educational ad-
vancement of information display and its allied arts and
sciences, including, but not limited to, the disciplines of
display theory, display devices and systems development,
and the psychological and physiological effects of these
display systems on the human senses.

During the past year, the new Philadelphia-Delaware Chap-
ter has been added, with representation to the National
Committee, and is at work with the rest of the Chapters in
performing the technical review mentioned above.

It has been extremely difficult to get this program under-
way. People talk excitingly about it but can’t get enough
people together at one time in one place to work something
out. Perhaps we, being engineers, might be acting too con-
servatively in not announcing some standards and definitions
for fear of criticism. Perhaps we should set up “straw-men”
and let them be picked to pieces and perchance something
constructive may come of it.

To provide forums, by establishment of a journal and
regular conferences, for the exchange and dissemination of
ideas relating to the field of information display.

One of the major functions of any Society is the exchange
and dissemination of ideas relating to its field. In this regard,
our symposium in San Francisco provided an excellent forum
for such an exchange. Both the facilities and technical pro-
gram were of the highest caliber. Further, the technical meet-
ings held by the Chapters throughout the country, have also
been extremely well chosen and appropriate to our field. Each
Chapter has been invited to participate in national activities
by suggesting appropriate dates for hosting either the annual
symposium or the technical meetings. The schedule to date
follows:

Symposium (Spring) Technical Meeting (Fall)

1968 Los Angeles New York
1969 Washington San Francisco
1970 Minneapolis R —
1971 Delaware Valley

1972 San Francisco

In addition to the normal SID-sponsored symposium, the
Society structured a session at the Fall Joint Computer Con-
ference of AFIPS which was extremely well attended (standing
room only). It appears that we will become a regular part
of that program since we expect to participate in the next
Fall Joint Computer Conference (December 1968). The So-
ciely is meeting its objectives in this area.

To maintain a central repository for data relating to infor-
mation display and its allied fields which shall be accessible
to all qualified members of the society for research pur-

The management and advancement of information display
and its allied arts and sciences is probably the greatest goal
we strive for. Qur direction has been, first, to achieve a high
level of membership who, as “disciples,” could spread the
“word.” Since the last report our membership has increased
by approximately 200, for a present total of 1,500. Member-
ships denote an international representation (See Figure 3).
In addition, three new Chapters have been formed in the
Society in 5t. Paul, Minnesota; in the Southwest at Dallas; and
in the Delaware Valley at Philadelphia.

Our membership directory has been revised and forwarded

67




to all members. | think you will notice significant improve-
ments in the directory which make it more usable,

The increase in membership and number of Chapters have
forced us to reassess our method of operation. It was felt that
the Chapters ought to have representation on the Board of
Directors. As a result of a petition, followed by intensive
study, new by-laws were prepared and voted upon and
accepted by the membership. The implementation plans for
the change will begin this year. It will allow for each Chapter
to have, ultimately, direct representation on the Board of
Directors. In addition, it will call for Regional Directors in
those areas where there are few or no Chapters.

To further encourage the advance of the Society, and
recognize individual worth, the Society has elected a number
of outstanding engineers and scientists in our field to the
status of Fellow:

FORDYCE M. BROWN, “for outstanding and significant
contribution, as an officer of §/D, and as an active member
at the local level. Fordyce Brown has furthered the objectives
of SID significantly.”

ROBERT C. CARPENTER, “for outstanding and significant
contribution. An active member of SID at the local level, and
as a representative of the Department of Defense, Mr. Car-
penter has contributed to the display field and to the objec-
tives of SID through his personal support of various develop-
ment activities and through his efficient counsel to both
government and industry.”

PHILLIP DAMON, “for outstanding and significant con-
tribution, as an officer of SID and as a regional director, and
national committee chairman. Mr. Damon’s activities at the
national and local levels have furthered the objectives of SID
significantly.”

Progress is good but expansion of efforts are still required.
In summary, and in retrospect, the Society is now a stable
and “going” organization. It must therefore, take its place in

D

our technical world and begin to contribute its technical
“know-how” for the advancement of our objectives as well
as that of society in general. In pursuit of this objective, SID
is now affiliated with the American Federation of Information
Processing Societies (AFIPS). Through this association we hope
to advance the field of information display and its allied arts
and sciences.

A re-examination of our position further indicates that,
where in the past, we had concentrated on organization, we
must now concern ourselves with furthering our technical
objectives. In this regard, all the past presidents and other
directors were queried as to the direction our Society should
move, and to set some goals for the future. In summary, the
group reported as follows:

1. A Data Central (repository) is needed and should be
established.

2. Effort should be made to develop a better rapport with
the Universities to the extent that we would encourage
the idea of information display as a separate discipline
and that a curriculum be established leading to a degree
in information display.

3. More effort be applied to standards and definitions.
Here we can make significant contributions.

4. Expand our activities and affiliate, co-sponsor, etc., with
other technical societies.

5. Develop short term courses specifically sponsored by
SID,

6. Expand the membership.

In this report | have tried to convey a concise, yet com-
prehensive picture of SID's progress during the past year.
Some of our goals were met; some were almost met, All
indicated that SID is on the move. Which is good. Any or-
ganization, to endure, must always have somewhere to go.
Allin all it'’s been a good year!

" . 2
Distribution of SID Membership - April, 1968
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A "solid-state” electron tube

for the PICTUREPHONE set

A new camera tube for the PICTURE-
PHONE® visual telephone combines some
of the best features of the “old” and the
“new” arts of electron device design.
From electron tube technology it takes
the low cost and simplicity of electron
beam scanning; from integrated circuit
technology, the reliability and sensitivity
of a silicon photodiode array. The result
is a camera that will operate reliably over
an extremely wide range of light levels
including exposure to direct sunlight.

Of various camera tubes in use, the
small, simple, potentially low cost vidi-
con is most suitable for Picturephone ser-
vice. It is used, in fact,in the experimen-
tal version, Unfortunately, the vidicon is
susceptible to several phenomena collec-
tively called “burn-in,” which lower its
reliability and preclude electronic control
of the camera’s field of view.

To understand the deficiencies of the
vidicon in the Picturephone application
and how these are overcome in the new
camera tube, it is appropriate to begin
by describing the operation of the vidi-
con. A conventional lens forms an image
on a photoconducting target which per-
forms the image sensing function. Scan-
ning is accomplished by an electronbeam
which is focused and deflected in a man-
ner similar to that used in television
picture tubes, except that the scanned
area is a half-inch square.

The electron beam scans the larget
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E. 1. GORDON

Bell Telephone Laboratories
Murray Hill, N.J.

ANTIMONY
TRISULFIDE

The conventional vidicon (top) and the new camera tube have basically
the same physical structure. The diiference is the photoconducting
target. The target of the vidicon is an evaporated film of antimony
trisulfide (or a similar material) about one ten-thousandth of an inch
thick which is supported by the face plate of the tube. The target of
the new tube is a sell-supported silicon wafer about the diameter of
a nickel and about eight ten-thousandths of an inch thick in the area
ol light sensitivity. This area contains an array of about 300,000 diodes
formed on the water by integrated circuit technigques. Up to 700,000,
can now be formed on an area about a hali-inch square.
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Formation of the conventional interlaced raster. Circular boundary of
the illustration encloses the image the camera lens forms on the tar-
get of the tube. The rectangular area of horizontal lines—the raster—
defines the transmitted image. Fach field of the raster is scanned in a
sixtieth of a second, the two scannings comprising a frame. Frame

rate of 30 per second assures

normal animation in the displayed

picture. Field rate of 60 per second precludes broad area flicker.

along a pattern «f lines called a raster.
A complete scan of a raster takes one-
thirtieth of a second, a period known as
a frame interval. The scanning operation
generates a video signal which is pro-
portional to the image intensity at the
position of the scanning beam.

In the vidicon, the target consists of a
glass substrate which is usually the tube

window, a transparent conducting tin
oxide film and a photoconducting film
less than 0.001 inch thick. Antimony tri-
sulfide is one of the commonly used
photoconducting film materials. In the
dark the film is a fairly good insulator;
when exposed to light, it is a conductor.

In operation the conducting tin oxide
layer is held several tens of volts positive

s

with respect to the electron beam ca-
thode. The landing energy of the beam
electrons is sufficiently low that fewer
electrons than are incident leave the sur-
face by secondary emission. In the area
of electron impact (or site) the surface
of the film accumulates a negative elec-
tronic charge until its potential approxi-
mates that of the cathode and additional
electrons are prevented from landing.
The area of a site, about 0.001 inch in
diameter, corresponds to the beam dia-
meter and approximates the smallest re-
solvable picture element,

It is convenient to consider that each
site behaves like a small capacitor. One
plate of this capacitor is the conducting
tin oxide film opposite the site. The other
plate is the surface of the photoconduc-
ting film. Since the potential of this sur-
face is established at cathode (ground)
potential by the electron beams, the vol-
tage across the film site capacitor equals
the voltage applied to the tin oxide film.
In the dark this voltage can be main-
tained for many seconds since the film is
a good insulator.

Light enhances the leakage current
through the film, causing the film site
capacitor to discharge between succes-
sive scans of the site by the electron
beam. Reduction of the capacitor voltage
by the discharge process increases the
surface potential since the potential of
the tin oxide film is held virtually con-
stant. The degree of discharge, and
hence the increase in surface potential,
depends on the intensity of the light at
the site position. Thus, the surface po-

EINIICESS a2 2o

AT

The new camera tube electronically controls the field of view of the displayed image by changing the size and pesition of the scanned area

on the target. The camera lens produces a lixed-

size image. The displayed image is defined by the raster which can be varied by varying

the beam accelerating voltage or bias current in the deflection coils. At the display unit, the syncronizing information controls only the time

of the raster sweeps, not the length or spacing of the lines. Chang
normal, and telephoto fields of view are shown at right side.
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ing the raster size varies the magnification of the scene. Wide angle,
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tential of the photoconducting film ex-
hibits ~ variations corresponding to
intensity variations in the image. Since
the capacity of the surface relative to
ground is negligibly small, discharge of
the film site capacitor produces no cur-
rent in the external circuit containing the
target resistor.

When the scanning beam returns to a
given site it quickly replaces all the nega-
tive charge dissipated by leakage in the
preceding frame interval, thus returning
the site to cathode potential. The replace-
ment charge repels an equivalent nega-
tive charge from the film-tin oxide
interface which flows back to the ca-
thode through the target resistor and
ground. Voltage variations produced
across the target resistor in this way
represent light variations and are
uniquely related to the instantaneous
position of the scanning spot. This con-
stitutes the video signal.

To sum up the process: the scanning
beam sequentially makes electrical con-
nection to each target site capacitor
bringing the surface plate almost instantly
to ground potential, and recharging the
capacitor. The associated charging cur-
rent constitutes the video signal. As the
beam goes on to access all the other
sites, the capacitor slowly discharges un-
der the action of the incident light,
however, producing no current in the
external circuit. The process is repeated
and the capacitor is recharged when the
beam returns to the site. In general, the
resulting video signal does not increase

linearly as the intensity of the light in-
creases, but rather more slowly. For
example, doubling the intensity of the
light increases the video signal by a factor
of 1.5. The lack of linearity is related to
the manner in which photocurrent is ex-
cited in a highly insulating film.

Under normal conditions only a small
part of the video signal results from
leakage current not produced by the
light. Commonly called the dark current
of the target, this can degrade the dis-
played picture if it is not uniform over
the target area or if it is too large and
discharges the film voltage too rapidly.
In the latter case light sensitivity is re-
duced since the electric field within the
film is reduced. Also, charge may spread
laterally from one site to the next im-
pairing the resolution.

The burn-in phenomenon, which im-
pairs the usefulness of the vidicon for
the Picturephone camera, is associated
with damage to the photoconducting
film caused by high light levels or elec-
tron beam bombardment. If the camera
“stares” at an electric light for any
length of time, damage to the film may
accumulate. The damage shows up as
local variations in the dark leakage cur-
rent and light sensitivity. The viewer sees
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ghost images in the picture. If the light
is from a photographer’s flash gun, for
instance, burn-in may be instantaneous,
completely destroying the usefulness of
the tube.

The scanning beam may cause a
similar type of damage called raster
burn-in. Light sensitivity and dark cur-
rent differ considerably from the nor-
mally scanned to previously unscanned
areas of the raster. Therefore, if the size
of the raster is increased or its position
is changed, the edges of the previous
raster are clearly visible in the displayed
picture. If it were not for raster burn-in,
zooming and centering—which can be
accomplished by changing the size and
position of the raster to permit transmis-
sion of only part of the image formed
by the lens—could be done merely by
changing voltages associated with the
beam focusing and deflection structure.

SILICON
DIOXIDE

N-TYPE
SILICON

BORON

Major processing steps (sequentially top to
hottom) in the fabrication of the diode array.
It starts as a silicon wafer several thousandths
of an inch thick. An oxide layer about 25
millionths of an inck thick is then grown on
the surface of the silicon. Photo-lithographic
techniques are used to generate an array of
holes in the oxide. Boron is diffused into the
silicon through the holes forming the p-type
islands. In this step the remaining oxide serves
as a difiusion mask.

Burn-in damage in the vidicon arises
from the intrinsic properties of the pho-
conducting target film. The film re-
quires extremely low conductivity in the
dark and good photoconductivity res-
ponse to visible light. All known ma-
terials suitable for the vidicon and satis-
fying these requirements are subject to
burn-in. Although the precise nature of
the damage is not understood it is asso-

ciated with the fact that these are com-
pound semiconductors in an amorphous
state.

Reverse biased silicon diodes have
been used as photodetectors and show
good sensitivity while being completely
free from burn-in. Attempts have been
made to construct arrays of such diodes
to function as video image-sensing de-
vices. To date these have required ex-
tremely complex access circuitry and
have posed economic and technological
problems which are as yet unsolved.

The design of the new camera tube
for the Picturephone station set retains
the best elements of the vidicon while in-
corporating the advantages of the array
of silicon photodiodes. The electron
beam scanning structure is identical to
that of the vidicon. Its target structure,
however, is an array of reverse-biased
diodes on a silicon wafer about the size
of a nickel. A typical array, fabricated
using integrated circuit techniques, con-
tains close to 700,000 individual diodes
in an area about one-half inch square.
The extreme simplicity of the array allows
fabrication of exceptionally uniform
diodes with virtually no defects,

The photodiodes face the electron
beam. During operation, the electron
charges the surface of the silicon to
cathode potential, reverse biasing the
diodes. The n type substrate maintains a
uniform potential (equivalent to the con-
ductive tin-oxide layer in the vidicon)
except for a space charge region sur-
rounding each diode. Leakage current
per diode is sufficiently small (less than
10" amperes) that reverse-bias voltage
can be maintained for many seconds in
the dark. Since the scanning beam is
larger than the diode spacing, the dis-
crete nature of the array does not sig-
nificantly limit the resolution of the tube,
and registration of the beam with the
rows of diodes in the array is unneces-
sary. In many respects a diode is analo-
gous to the target site capacitor of the
vidicon.

An image is formed on the surface of
the light target opposite to the array.
The incident light penetrates the silicon
substrate and is absorbed, creating hole-
electron pairs. Holes are minority carriers
in the n type material of the substrate.
A fraction of them diffuse into the space
charge region where the space charge
field immediately sweeps them across the
junction into the p type region or island,
thus discharging the photodiodes. This
process occurs during the thirtieth of a
second between successive scans of the
beam. The video signal is created as the
scanning electron beam recharges suc-
cessive diodes along the scanning path.
The signal is directly proportional to the
number of holes discharging the diode
which, in turn, is directly proportional
to the light intensity.
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A number of the holes created in the
n type region recombine there with elec-
trons and are lost. This reduces what is
called the collection efficiency — the
number of holes reaching the space
charge region per incident photon—and
has a direct bearing on the sensitivity of
the camera. The greater the collection
efficiency, the greater the sensitivity.

Controlling the collection efficiency
is a matter of controlling the bulk minor-
ity carrier lifetime and the surface re-
combination velocity which characterize
the recombination process. Long lifetimes
and low recombination velocities in-
crease efficiency. Moreover, if virtually
all the incident light is absorbed in the
substrate and if the carrier lifetime, and
the surface recombination velocity are
fixed, collection efficiency increases as
the target is made thinner. As the holes
diffuse toward the diode space charge
region, they also diffuse laterally reduc-
ing the target resolution. The thinner the
target, the greater the resolution. The tar-
get of the new tube is made as thin as
possible—about 0.0005 to 0.0008-inch
thick—in the sensitive region. The thicker
outer rim provides structural strength. In-
creasing the target voltage, which in-
creases the reverse-bias voltage, increases
the width of the space charge region of
each diode. This also increases the sen-
sitivity and resolution. However, the
diode leakage current also increases with
increase in reverse-bias voltage and only
a limited degree of improvement can be
achieved in this manner.

Collection efficiency is greater for in-
frared than for visible light since short
wavelength photons are absorbed closer
to the surface of the silicon substrate
away from the diodes. Visible light (0.4
to 0.7 microns) is absorbed within about
0.0001-inch of the surface. Near-infra-
red light penetates somewhat further.
Holes created deeper in the substrate by
near infrared wavelength light have a
smaller probability of recombining with
electrons before reaching the space
charge region. For wavelengths of light
greater than about 1.1 microns the tar-
get is virtually transparent and the collec-
tion efficiency is extremely low.

Early versions of the new tube were
markedly more sensitive in the near-infra-
red than in the visible part of the spec-
trum. However, improved fabrication
techniques have increased the minority
carrier lifetimes and decreased the sur-
face recombination velocities. Collection
efficiency in recent models of the tube
exceeds 40 per cent over wavelengths of
0.4 to 1 micron and it is believed that
further improvement is possible. The
spectral response is much broader and
flatter than that of the vidicon. As a re-
sult, it is possible to tailor the spectral
response to a specifc requirement by the
use of suitable filters. For example, if it
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P-ISLAND SPACE CHARGE REGION

SILICON DIOXIDE

N-TYPE SILICON

“\_/ UGHT

TARGET RESISTOR

i

VIDEO
QUTPUT

Geomelry of the new camera tube. The silicon substrate is held at a
potential of about 10 volts relative to the electron beam cathode. As
the beam scans the diode array, it charges the p-type silicon islands
down to cathode potential, leaving the diodes in a reverse-bias con-
dition. A space charge region forms around each island, serving as
the collection area for photo excited holes generated in the substrate.
The holes are swept across the space charge region partially discharg-
ing the diodes. At the next scanning the diodes are recharged, the
islands returning to cathode potential. Recharging current flows
through the target resistor back to the cathode, creating a video out-
put signal, which is feit across the condenser.

is desirable to match the spectral res-
ponse of the eye, a filter approximating
this response can be inserted in front of
the tube window. In the Picturephone set
application it is necessary to eliminate
the infrared response above 0.8 microns
since the relative gray scale balance of
most scenes is distorted when viewed
in infrared light.

In contrast to the vidicon the signal
output is directly proportional to the in-
cident light intensity. For these reasons a
direct comparison of sensitivity is not
possible. However, under normal operat-
ing conditions for the Picturephone
camera the new camera tube requires
only about one fifth the illumination
level required for the vidicon. Also, the
dark current is several times less than that
of the vidicon.

In the vidicon the photocurrent lasts
for several frame times, producing
image persistence or lag. Lag is elimin-
ted in the new tube because the minority
carriers diffuse out of the silicon sub-
strate within a few microseconds—about
one ten thousandth of a frame time.

Exploiting the properties of silicon in
the new camera tube, has led to other
advantages over the vidicon. First, the
high thermal conductivity and chemical
stability of silicon liberates the new tube
from any possibility of burn-in. This
leads to the wide range of light levels
under which the tube can operate and
permits electronically controlled zoom-
ing and centering. Second, in contrast to
the antimony tri-sulfide used for the
photoconducting film of the vidicon, sili-
con can be baked at high temperatures.

Thus contaminating substances can be
eliminated from the tube during vacuum
processing without damaging the target
structure. This increases the life and re-
liability of the cathode.

The final result is a vidicon-type of
camera tube far more sensitive than any
now being used and with a potential
lifetime several times greater than that of
its conventional predecessors.
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Generation of statistically-
controlled keyboard data

by JON THORSON

Data Processing Group

International Business Machines Corporation

Kingston, New York

INTRODUCTION

Tests requiring a large number of entries of keyboard data
often need to have the entries simulated. This is particularly
true if the test involves a number of operators using key-
boards over a considerable period of time.

However, no two persons operate a keyboard in the same
manner, or generate identical data, because of such variables
as intercharacter time, burst rate, and average character rate
— to name a few. Another problem is that completely pre-
dictable data is needed for testing and computer analysis of
a keyboard device. Otherwise, operator errors can mask the
errors of the device being tested.

An experimental simulator has been built and used by IBM
Corporation at its laboratory in Kingston, N.Y. to simulate
the entries of 24 keyboard operators. Although designed to
simulate display keyboard operation, it can be used to simu-

The 24.cha

A nnel keyboard data entry simulator, housed in three frames.
single-shot timing capacitors are externally attached to provide

flexihili
exibility, The record-length counters are located across the top of
e frames.

I
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late any keyboard or other device having a variable distribu-
tion obtained randomly.

In one test — if actual operators had been used — 24
operators would have had to transmit, simultaneously, ap-
proximately 5,000,000 characters each. At an average rate of
three characters a second, this would have required five
weeks, working an eight-hour day with time out for breaks,
lunch, and coordination. An additional week would have
been needed for set-up and instruction, and approximately
three weeks for initial calibration and measurement of op-
erators.

Using simulated channels, no keyboard operators were re-
quired and the 5,000,000 characters were entered into the
graphic units in three days. Even though a prototype simu-
Iau:jr had been designed and built, major cost savings were
made.

[ - —

A typical test configuration of 12 IBM 2915 airline display terminals.
The keyboard simulator can simulate twice the amount of data en-
tered from these displays.
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Distribution and intercharacter Generation

The time between the keystrokes of a typical operator can
range from approximately 40 to 1700 ms because of the
varied locations of the keys on the keyboard, the -use of
special keys such as the space bar and “carriage return,” and
individual operator variations. If the percentage of the total
number of characters entered is plotted against intercharacter
times, a curve is obtained which shows percentage of char-
acters for all intercharacter times between 40 and 1700 ms.
Operator distribution curves will vary with operators and
the type of data.

The purpose of the distribution generator is to duplicate
these percentage-intercharacter-time curves. It was designed
by dividing the distribution curve of a typical operator into
20 segments, and using a ring of 20 single-shot circuits whose
timings are proportional to the percentage of characters re-
quiring a particular intercharacter time. The timings can be
varied by a screwdriver adjustment to fit any distribution
curve.

The ring of single shots are fired continuously in sequence,
with a 500-nanosecond delay between them to prevent over-
lapping. The complete ring cycle is 100 #sec. A single shot
is selected by a random gate pulse. The probability that any
single shot is selected is proportional to its on time which,
in turn, equals the percentage of characters with that par-
ticular intercharacter time,

The distribution generator, then, simulates the frequency
that characters are selected. Each single shot in the ring is
gated to another single-shot whose timing equals the cor-
responding inter-character time.

Since there is a 500-ns delay between the single shots in
the distribution ring, the 300-ns gate pulse may not find any
of them on. However, a hunt circuit which is activated for
each selection of a 20-ns character, keeps sending gate pulses
until an active single shot is found. The need for extra gate
pulses has a negligible effect on circuit operation since
the delays and gate pulses are of only nanosecondus dura-
tion while the single-shot timings are in milliseconds — a
ratio of 1,000,000 to 1.

INTER -

DISTRIBUTICN il | U

GENERATOR

GEMERATOR
START-5TOP o
ERROR NO ERROR AND DEVICE
RESET FROM DEVICE DETECTOR RECCRD- LENGTH UNDER
TROL TEST

ERROR
DETECTED

START

ERROR
REGISTER
STOP [AND CONTROL
CRCUITRY

FIGURE 1: The simulator includes a distribution generator for simu-
lating the varied intercharacter time of 24 different oper-
ators, as well as 24 programmable record lengths. Error
detection circuitry simulates locked keyboard conditions
on any of the channels. Special circuitry times the lengths
of such conditions and maintains a record of them.

The distribution curve is semi-random because generation
is, theoretically, predictable. However, there are so many
variables that prediction becomes extremely difficult, if not
impossible. Among these variables are starting and stopping
sequences, varying record lengths, the delays caused by oper-
ator errors, and the £5% tolerance of the single shots. For
all practical purposes, generation is random.

An engineering model of the distribution generator dupli-
cated an original distribution to 1% with a sample size of
10,000 characters.
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Two single shots were used for each intercharacter time
to provide for the occasions when an intercharacter time is
selected a second time before the single shot has had time
to recover. All the intercharacter single shots are connected
together through an OR circuit to control one single shot
which provides a 20-ms pulse to write the character.

28%

{TOTAL PERCENTAGE

FOR 20 TIME SEGMENTS =

100%)
PERCENTAGE

OF L
CHARACTERS
40MS 200 MS 1700 MS
TIME BETWEEN KEYSTROKES (INTERCHARACTER TIME)

13 USEC/‘/
&5

100 USEC

DISTRIBUTION
GENERATOR

RANDOM
GATE
PULSES

FIGURE 2: Different characters require different intercharacter times
because of their different locations on the keyboard, use
of special keys as space, shift and backspace, and indi-
vidual operator variations. The intercharacter times were
found to vary from 40 to 1700 ms. Operator distribution
curves, which show the percentage of characters sent for
different ranges of intercharacter time, was arbitrarily
divided into 20 segments for simulation.

PERCENTAGE
OF
CHARACTERS

TIME BETWEEN CHARACTERS
(INTERCHARACTER TIME)

FIGURE 3: The speed and uniformity of key entry will vary from
operator to operator, giving different distribution curves
of intercharacter times versus percentage of characters
sent. Each of the 24 channels of the keyboard-entry simu-
lator can be adjusted to simulate a different type of
operator. In addition, record lengths can be varied from
channel to channel so that all of the channels, together,
can simulate almost any type of data-entry job.
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INTERCHARACTER TIME

PERCENTAGE

OF
CHARACTERS

FIGURE 4: Since the continually-firing single shots in the distribu-
tion generator are selected randomly, the distribution of
intercharacter times is also built up randomly. Although
theoretically predictable, there are so many variables that
the distribution is, for all practical purposes, random.
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FIGURE 5: Distribution ring showing three of the 20 single shots.

The probability that any single shot will be selected by
the random gate pulse is directly proportional to the
length of time that the single shot is on. The single shot
timings can be adjusted to reproduce any type of prob-
ability curve.

Operation

A 10-bit code is simulated. Independent control of the
type of character and of record length is provided for each
of the 24 channels (operators). Any distribution of time be-
tween characters can be programmed into any channel.

Communication between the simulator and a control unit
or other external device under test is by demand-response;
i.e., after each character is sent, a control signal representing

a keyboard reset is sent to the simulator.

Normally, the simulator channels operate continuously and
can be terminated only by a stop signal. Since the characters
come at rates within their programmed distribution, a check
of the reset line back from the device under test is monitored
for an error condition. As the channel delivers each character,
the reset must return before its next character is delivered.
If the reset is delayed (simulating the condition when the de-
vice is too busy to handle this particular channel), long
enough that it coincides with the next character out, an
error condition exists and must be recorded. The delayed
time is also recorded and entered as part of the data follow-

ing the error.

Contrals

Indicators are used in each channel on the key latches and
triggers to monilor the status should any unexpected condi-
tion hang up the channel. Preset counters allow setting record
lengths from 2 to 99,998 characters, During the ending se-
quence of each record, this counter is reset before the next
record. Character variation is achieved through switch con-
trol of coded bils representing characters. The entire simu-
lator was built from solid-state components except for the
eleciro-mechanical preset counters. These have presettable
thumb wheels for setting the desired record length. Because
of the speed required for minimum intercharacter time
(40MS), it is necessary to count every other character in order
to oblain the 200-ms step pulse required to drive the counter
(40 ms to step and 160 ms for coil-field collapse, and settling
of mechanical parts).

DISTRIBUTION
GENERATOR

INNER RING - DISTRIBUTION
SINGLE SHOTS
QUTER RING - INTERCHARACTER TIME
SINGLE SHOTS

FIGURE 6: The inner ring of single shots forms a distribution gener-
ator, determining the frequency at which different inter-
character times are selecled. The and circuits select the
intercharacter lime associated with a single percentage
distribution.

Performance and Results
Use of the simulator detected some problems which would
not have been found if operators had been used. Because

R
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19 e
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20 SINGLE

SHOT CIRCUITS

CHARACTER
PULSES
SINGLE
SHOT
[ B I
INTERCHARACTER
TIME
PULSES

FIGURE 7: The on-time durations of the 20 single shots give the simulator’s frequency distribution. OR circuits convert these pulses into negative
300-, 600-, or 900-nanosecond spikes, depending on how many 300-nanosecond random gate pulses are needed to select anllntercharacter
time. The negative s"pikes trigger a single shot whose output pulses are a constant 20 miliseconds, at varying intercharacter times.
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CHARACTER PULSES FROM

DISTRIBUTION GENERATOR mQ
[

LOST
CHARACTERS
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] 1
RESET PULSES FROM DEVICE ! |
UNDER TEST 1|_ i
|
| |
ERROR GATE } I____
I |
! 1 2 3 4 5 6 7
: i ERROR CHARACTERS
TIME
COUNTED
FIGURE 8: After each character pulse, a reset pulse (approximately 7 ms) must be received by the simulator from the device under test before the

next character can be sent, The absence of the reset pulse simulates a locked-up keyboard caused by the system’s inability to service all
24 keyboards simultaneously. Each occurrence of this condition is timed, and seven error characters are sent. These seven error bits are
the output of a binary register whose decimal value is equivalent to the time that the “keyboard is locked up” in miliseconds. Characters

generated during this time are lost, but these few characters — typically three ar four out of thousands, have negligible effect on the
distribution.
BALANCE
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FIGURE 9: Various kgy-entry situations are simulated by adjusting record lengths on each channel with preset counters. These record lengths are
always maintained by splitting the error message if necessary. If the error message cannot be inserted into the remainder of a record
being sent at the time, then any remainder must be sent as leading characters of the next record.

of the constant, unending flow of data to the device under
test, error conditions which occur as infrequently as once
every three or four hours are detected and corrected. What
was projected as worst case (all 24 channels operating at
maximum average character rate) condition operated error
free. It is the variable record lengths and the combined cyclic
action of the total data output of these 24 channels which
creates an error condition. The worst-case combinations of
variables occurred as infrequently as once every three or
four hours., With manual testing, these combinations would
occur much less frequently — if at all — and would be
more difficult to detect.

Since the data is predetermined, more data checking is
made available in the control program. If operators had been
used, character and record-length errors would have been
unavoidable. Every such error would have caused an error
printout which would have halted testing.

It was also discovered during the test that characters from
one channel were being mixed intermittently with charac-
ters from another channel. If the data had not been generated
by a simulator, it would have taken considerable time to
prove that the trouble was being caused by a defect rather
than by an operating error.

Anolher advantage which saved valuable testing time was
the capability to continue through successive shifts. Since it
took hours of operation to obtain the cyclic errors, entire
runs would have been terminated or lost prematurely because
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of shift changes if operators had been used. This feature,
alone, accounted for a saving in testing time of 25 percent.
The most important advantage of the simulator is that it
is fatigue-free and practically error-free, providing controlled,
predictable data. Since there are so many variables in testing,
the dependability of data and record lengths from the simu-
lator improve the reliability of large-scale key-entry testing.

THE AUTHOR

JON E. THORSON is an engineer in the Product Test
technology department at IBM Corporation, Kingston,
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of special hardware monitors and
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Info 68

convenes

in Los Angeles
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More than 1,000 delegates will participate in INFO 68,
SID’s 9th Annual Symposium, convening May 22-24 at the
Ambassador Hotel in Los Angeles. Included in the five tech-
nical sessions are papers from Japan and The Netherlands;
the Session of Civil Applications studies in depth, for the
first time, the display art in this field. Symposium General
Chairman Louis M. Seeberger, of Hughes Aircraft, states that
... ""the Society has grown and matured through eight pre-
vious national symposia and today represents a significant
force in the emerging display industry. INFO ‘68 has been
carefully planned to reflect the stature of a well defined
discipline. The technical program is broad in scope, providing
a current view of five distinct areas of display interest. Com-
plementing this comprehensive technical exposure is an
exhibit grouping exceeding any previous symposia in scope.”

TECHNICAL SESSIONS
Erv Ulbrich, Papers Chairman, has outlined five sessions:
Civil Applications, Business Applications, Military Applica-
tions, Educational Techniques and Applications, and Advan-
ced Techniques. Abstracts on the Japanese papers and the
two from The Netherlands follow:

MULTI CHANNEL COLORED OSCILLOSCOPE
Koji Okajima
Nagoya Institute of Technology
Nagoya, Japan
and
Hiroshi Furuta
Kobe Industries Corp.
Kobe, Japan

ABSTRACT

One of the authors has been studying the multi-channel
oscilloscope of electronic switching system and found that
it is very important to discriminate each phenomenal wave
when many phenomena are displayed on surface of a small-
size cathode ray tube. After having attempted several means
in order to find the best resolution, the author came to the
conclusion that the best means was to color each displayed
wave respectively. Following to this conclusion, a multi-
channel colored oscilloscope described hereinafter has been
developed and it owes the remarkable progress of the color
cathode ray tube for TV use. However, because the color
tube available today has large caliber and is fabricated as
electro-magnetic deflection, it has several technical prob-
lems in the performance for oscilloscope use.

This paper describes an outline of the multi-channel
colored oscilloscope using a single electron gun tube, ““color-
netron” developed by Kobe Industries Corp., Japan.

AN EXPERIMENTAL 4000 PICTURE-ELEMENT
GASDISCHARGE TV DISPLAY PANEL
Th. ). de Boer
Philips Research Laboratories
N. V. Philips’ Gloeilampenfabrieken
Eindhoven-Netherlands

ABSTRACT

In order to study the possibilities of the use of gasdis-
charges in the display field, a complete 4000 element gas-
discharge matrix display has been constructed together with
the necessary circuitry.

The switching properties of the neon glowdischarge, used
here, are good enough for TV purposes. The switch-on time
is about 5 us. Therefore if line-scan is used brightness modula-
tion can be obtained by modulating the time during which
the discharge is switched on.
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Circuits have been developed for converting the height
of the video signal into an appropriate pulse length. This
pulse length determines the time the discharge is switched
on. The display has 40 lines of 100 elements each, therefore
100 of such circuits are needed and the video signal has lo
be sampled into 100 parts. The horizontal and vertical scan-
ning circuitry is made up of 1.C.'s. The driving circuitry, which
still uses discrete components, derives its input signals from
a TV camera which operates at normal TV frequency.

The 4000 gasdischarge cells of the panel are formed by an
insulating plate between two wire grids, perpendicular to
each other, with holes at the intersections of these two
wire grids. In these holes the glowdischarges can be ignited.
The panel 1s filled with neon gas. Life expectancy, with the
geometries here used, is several thousand of hours.

The system produces images in real time with a mean
brightness of 170 to 200 nit (50-60 ft. L.). Moving of the
images does not give any problem. The brightness modula-
tion of an individual picture-element is better than 10 to 1,
but due to inequalities of the gas cells this brightness modula-
tion in the image as a whole is somewhat poorer.

SOME NOTES ON STEREOSCOPIC DISPLAY, AND
AN ISOCHROMIC ANAGLYPH CR.T.
E. T. Ferguson
Philips Research Laboratories
N. V. Philips" Gloeilampenfabrieken
Eindhoven-Netherlands

ABSTRACT

In stereoscopy we must distinguish wavefront reconstruc-
tion, giving a full stereoscopic reproduction, from two-chan-
nel stereoscopy, and which gives a much poorer approxima-
tion of reality. Only the latter form is suited for electronical-
ly driven displays. The many factors contributing to the im-
pression of depth are summarized. Stereoscopic displays are
shown to have only a limited field of application.

A cathode ray tube is described, on which a pair of stereo-
scopic images can be displayed in anaglyph form. The spec-
tral distributions of the phosphors are so chosen that, when
observed through the corresponding filters, the two images
have the same color, and each eye only sees light from one
of the images. This eliminates the eye fatigue inherent in the
usual red-green anaglyphs.

SPEAKERS

Keyno'le Speaker Harry |. Davis is Deputy Assistant Sec-
retary Air Force (R&D) (Special Programs). From 1945-1951
he served as Chief, Navigation Laboratory at Watson Labora-
78
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tory, Red Bank, N.J., and in 1955 was Visiting Professor al
Columbia University, N.Y., where he taught a graduate course
in Electrical Engineering. From 1952-59 he was Technical
Director, Rome Air Development Center. He has held his
present position since 1965. His Awards and Fellowships
include Sigma Xi; Collier Award; Fellow, IEEE; Commendation
for Meritorius Civilian Service by Commander, Air Research
and Development Command; Exceptional Civilian Service
Award by the Secretary of the Air Force, and the DOD Dis-
tinguished Civilian Service Award.
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John Whitney, designer of motion graphics, has recently
embarked upon an extensive study of creative problems re-

lated to the use of the 360 IBM computer in motion design,
under a 20-month grant by I1BM. In 1949, Mr. Whitney's
abstract film-making won first prize in the Belgium Film
Festival. Early in the 1950's he experimented with the produc-
tion of 16mm films for television, and in 1952 wrote, pro-
duced and directed engineering films on guided missile
projects for Douglas Aircraft. Mr. Whitney was named Fellow
of the Graham Foundation for Advanced Study in the Fine
Arts in 1962, two years after he founded Motion Graphics,
Inc.

(moo%

Luncheon Speaker Dr. Eric Von Hogerstrom is a West
German scientific consultant who has worked with DOD,
Siemens AG and AEG Telefunken. He provides a provocative
and controversial discussion of scientific and engineering
trends in information display.

fgwo%

H. R. Luxenberg has been active in the information display
field since 1958, when, as Manager of the Systems Develop-
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ment Department and then as Manager of the Display Depart-
ment at the Ramo-Wooldridge Corporation, he was respon-
sible for the development of two large-screen, full-color, film-
based projection display systems and a series of cathode-ray-
tube display consoles. Later at the Houston-Fearless Corpora-
lion, he was responsible for the development of advanced
photographic processing, interpretation, instrumentatior}, and
storage and retrieval systems. Currently a Consultant in In-
formation Systems, Dr. Luxenberg is involved in graphic arts
applications as well as displays and computers. He is also
Executive Secretary and a Charter Member of the Society for
Information Display.

A OO0

Banquet Speaker Peter C. Goldmark, president of. CBS
Laboratories, joined CBS in 1936 as Chief Television Engineer,
later becoming Director of the Research & Development
Division. The first practical color TV system was developed
under his direction, and in 1940 the first color broadcast in
history was made from the CBS transmitter in New York.

Dr. Goldmark is a Fellow of the Society of Motion Picture
and Television Engineers, the Institute of Electrical and Elec-
tronics Engineers, the Audio Engineering Society, and th}a
British Television Society. He is also a member of the Ameri-

EXHIBIT AREA

can Physical Society. In 1954, Dr. Goldmark was awarded the
Television Broadcasters Association medal for his color tele-
vision pioneering work. Dr. Goldmark is the only member of
the IEEE to hold both the Morris Liebmann Memorial Prize
for electronics research, received in 1946, and the Vladimir
K. Zworykin Television Prize, awarded to him in 1961. In
1960, Dr. Goldmark was given the Achievement Award by the
IEEE’s Professional Group on Audio.

Dr. Goldmark is a visiting Professor for Medical Electronics
at the University of Pennsylvania Medical School, a member
of the Connecticut Research Commission, and of the National
Academy of Engineering.

DISPLAY TECHNIQUES UTILIZED

Audio-Visual Chairman Dave Morgan, RCA, reports an
innovation in the use of a novel message and information
system utilizing the very components of information display
technology. A Model 990 Videograph Display Control Unit
and a Model 995 Videograph Keyboard have been loaned to
the Society by the A. B. Dick Company, Chicago. Television
monitors are located in strategic areas, with the title of the
paper in presentation appearing at the top of the screen.
The remainder of the screen displays messages, which are
typed on the Keyboard and instantly displayed by the_ControI
Unit, thus enabling any delegate to know at once which par-
ticular paper is being presented, and allowing him to pick
up his messages. The screen will be activated in the Papers
Presentation Room only between speakers, so as not to dis-
tract from the presentations.

LADIES PROGRAM

An entertaining Ladies Program has been planned by
Chairman Sharon Satterfield and her committee. A tour, “A
Day in Beverly Hills”, consists of a bus tour of the city, a
guided tour of the MGM Studios and a poolside luncheon
at the Beverly Hills Hotel. On Thursday morning Dr. H. R.
Luxenberg speaks to the ladies on “SID—In One Easy
Lesson.” Two trips are planned for Friday: one to the Falr—
mer’s market, the other a tour of Los Angeles’ new Music
Center, with luncheon in the Pavillion Restaurant overlook-
ing the city.
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The following companies are exhibiting:

Ball Brothers Research Corporation
Booth No. 42

Beta Instrument Corp.
Booth No. 31 and 32

CELCO, Pacific Division
Booth No. 5 and 6

Conrac Division, Conrac Corporation
Booth No. 38 and 39

Datanetics Corporation
Booth No. 7

A. B. Dick Company
Booth No. 41

Dumont Electron Tubes

Division of Fairchild Camera & Inst. Corp.

Booth No. 8

Electron Tube Division of Litton Industries

Booth No. 35

Ferranti Electric, Inc.
Booth No. 20

e

INFO 68 EXHIBITORS

Gamma Scientific, Incorporated

Sylvania Electric Product :
Booth No. 4 & R

Booth No. 28

General Atronics Corporation

i e Thomas Electronics, Inc.

Booth No. 22

H F Image Systems, Inc.

M e Transistor Electronics Corporation

Booth No. 23 and 24

Hughes Aircraft Company
Vacuum Tube Products Division
Booth No. 18

USECO Division of Litton Industries
Booth No. 13 and 34

Video Color Corp.

Isomel Corporation
Booth No. 25

Booth No. 27

Magnetic Shield Division of
Perfection Mica Company
Booth No. 3

Wagner Electric Corp.
Tung-Sol Division
Booth No. 19

Polaroid Corporation

Bisoith M. 4 sed 4 Westinghouse Electric Corporation

Electronic Tube Division
Radio Corporation of America Booth No. 10 and 11

Booth No. 1
Bendix Corporation

Masaic Fabrications Division
Booth No. 14

Raytheon Company
Booth No. 43

L. M. Seeberger, R. L. Woltz,
General Chairman

r

L. E. Haining, |. Belcher
Finance Chairman
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COMMITTEE CHAIRMEN

Program Chairman

™ |

Publicity Chairman

T. V. Curran, E. A. Ulbrich,

Registration Chairman Arangements Chairman

Papers Chairman
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. Morgan, Sharon Satterfield,
Audio-Visual Chairman Ladies Program Chairman

A. Byron Perkins,
Exhibit Management
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AUTOMATIC DRAFTING WITH PRE-ENGINEERED
OFF-THE-SHELF HARDWARE/SOFTWARE

A concept in automatic drafting technology that separates
hardware and software into pre-engineered standard modules
has been introduced by the Universal Drafting Machine Cor-
poration (UDM), Cleveland, Ohio.

The equipment, called the Orthomat Mark Il Graphic Sys-
tem 5000, was designed by joining standard components into
specific hardware and software packages that are said to
meel 90 percent of the requirements for any automatic draft-
ing system.

Cutler-Hammer’s AIL Division, Deer Park, New York, has
been associated with UDM in this effort since 1965. AlL
has developed and is building the computer controls and the
software programs that UDM will use in this new pre-engi-
neered automatic drafting machine system.

EYE MOVEMENT CAMERA

A precision optical device to study and record the eye
movement or reaction of the eyes to changing visual stimuli
has been produced by NAC Incorporated of Japan. Experi-
ments have been conducted in recent years in Japan to pro-
duce a lightweight device that can be worn by a person
without abnormally encumbering his movement, and which
would provide a view and a photographic record of his eye
reactions, NAC’s new device, called the NAC Eye Mark Re-
corder, is worn on the subject's head, and offers visual ob-
servation, recording on 16mm movie film, or videotape, or
monitoring on a TV screen, depending on the requirements
of the discipline. It shows the subject’s eyemark as a spot
super-imposed on the entire field of view being observed or
recorded. Because of the ability to record on film or video-
tape, the following quantitative analyses can be developed: a
time history of the eyemark, the timing or period of eye fix-
ation, the direction and distance of eye movement under
various stimuli, the relative motion between the eye and head,
the distribution of the eye fixation distance and the three-
dimensional ranging of the eyemark.

A fibre optic is employed to permit full adaptation to
cameras, analyzers or videotape recorders.
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Archimedes spirals (from the equation R = A -+ Bg) drawn 1-to-1
scale, 32 cycles per revolution, by a Baldwin-Kongsberg automated
drafting machine. Drawing time: 2 hours (each). Software, run on an
IBM 7094 computer, was created by Information Processing Labora-
tories, Pasadena. The sine wave (bottom) represents curve fitting to
the nearest .007 inch.

ELECTRONIC EQUIPMENT CHARTS
INVESTMENT DATA

Electronic equipment similar to that being used to track
satellites and missiles now provides investment analysts
with up-to-date charts of financial data. Waddell and Reed,
Inc., mutual fund investment corp., has installed a Milgo
DPS-6 Digital Plotting System to provide them with graphs
of the financial data handled by their two IBM 360 com-
puters. The Kansas City firm uses their DPS-6 Plotting Sys-
tem to produce fast, accurate graphs of comparative finan-
cial data for more than 600 companies, plus information
on a number of basic industries. The graphs show stock
trends and performance by company and by industry, as
well as comparisons of factors such as relative earnings and
price/earnings ratios.

Current investment data for Waddell and Reed is pro-
vided by their Continental Research Division, using the
most advanced computer techniques. With the addition of
the Milgo DPS-6, graphic data as current as the informa-
tion fed into the computers is available for evaluation and
analysis. The Milgo digital plotting system is similar in de-
sign to the 14 Milgo plotters tracking data received from
spacecraft used in exploration of the moon at Jet Propul-
sion Laboratory, Pasadena, Calif.

81




iIf..

you are involved with systems and
equipment design, research,
production or management—RCA
Institutes seminars can help

in your field!

The RCA Institute for Professional Development offers Seminars
that will provide you with information, knowledge and tech-
niques you can put into immediate practical application . .. and
prepare you for tomorrow's developments, Seminars are held
throughout the year, throughout the country. Accomplished
Lecturers present each program with an exclusively written text
and modern audio-visual equipment. Look over the list below,
and send coupon today for brochure explaining full details.

}_ Dept rD-sa—]
I RCA Institutes, Inc. I
| Institute for Professional Development I
| 132 West 31st Street |
| New York, New York 10001 I
| For free descriptive brochure, check the Seminar in which you |
| areinterested: |
| 0O LOGIC DESIGN O INTEGRATED CIRCUITS l
| O DIGITAL SYSTEMS O RELIABILITY OF I
| ENGINEERING INTEGRATED SYSTEMS |
| 00 DIGITAL COMMUNICATIONS O NUMERICAL CONTROL I
| O DIGITAL ELECTRONICS O MODERN OPTICS I
I 0O MANAGEMENT INFORMATION SYSTEMS |
| |
: Name }
} Title =
I Company I
I Address i
} City State Zip I
| [ Please send information on in-plant Seminars. |
[ _[
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SPEEDY PLOTTING

A high speed map plotter, said to be so fast that Pentagon
officials could view military maps of tactical situations two
minutes after transmission by American field commanders,
has been developed by the Western Development Labora-
tories Division of Philco-Ford Corporation.

|

Called an “Isographic Plotter,” the device is compuler or
teleprinter driven to draw maps, symbols, vectors and alpha-
numerics at a rate of 1,400 inches per second or 500 charac-
ters per second. Depending upon the quality of the transmis-
sion media, 1,200 or 2,400 bits per second are used over
normal transmission lines with restricted bandwidths of 300
to 3400 Hz.

Compared with other plotters, or devices such as facsimile,
the new plotter is said to provide a ten to one reduction of
required transmission time, according to WDL engineers.

The plotter is like a small darkroom for developing pictures.
It generates a negative map image on the face of a cathode
ray tube in accordance with the message it receives. The im-
age is projected onto photographic paper which is automat-
ically processed within the machine and delivered as a posi-
tive copy of black lines on white paper.

WDL engineers point out that in addition to uses by the
military and meteorologists, the plotter can be used for semi-
conductor masking, chart and graph production, automated
drafting, computer readout, slide production, or any applica-
tion which can make use of stored standard symbols in graph-
ic output form.

AIRLINE USES CRT VISUAL DISPLAY FOR SPACE CONTROL

An expanded automated electronic reservations system,
utilizing CRT visual display terminals, is now providing fast-
er passenger reservations for Braniff International. The new
system was designed and built by Bunker-Ramo Corp.,
Stamford, Conn. Braniff thus becomes the first airline to
use the terminal devices as an integral part of a flight
reservation system. The system enables reservations per-
sonnel to make a sale, buy the seat and receive a confirma-
tion, all in less than two seconds. Three other airlines, Cen-

INFORMATION DISPLAY, May/June 1968

tral, Southern and Trans-Texas, share the system, and are
connected directly to the processor at the headquarters in
the Braniff International operations base in Dallas. Frontier
Airlines will join the system when the merger of Frontier
and Central is effective. Frontier will be the surviving air-
line following the merger. _

The Bunker-Ramo Model 204's are located at strategic
Braniff sites and sites of the other participating airlines.
fFach of these CRT units has a 10-in. screen with an elec-
tronic keyboard. Besides the reservation function these de-
vices also provide hotel reservalions, reservations on _28
connecting airlines, management information on airline
mileage, sets sold by flight or segment, flight inform_atfon,
routes, flight conditions, inventory levels and other infor-
mation required by management.

ONE-GUN, MULTI-COLOR DISPLAY SYSTEM _

Sylvania Electrical Products Inc. has demonstrated a mu]_tl-
color information data display system for commercial, in-
dustrial, and military applications. The system displays data in
four separate colors—red, green, yellow, and orange. The
heart of the computer-driven system is a 19-inch one-gun
tube produced by Sylvania’s Electronic Tube Division.

The one-gun tube has two phosphor layers which are
separated by a barrier material. When the voltage is switched
at high speed, the tube produces a multi-color.

The multi-color system is applicable for air traffic control
systems; military identification systems; bio-medical equip-
ment; stock market quotations units; teaching machines;
electronic test equipment, and airline and transportation
status boards.

FINGERPRINTS BY COMPUTER _

A computer system to read fingerprints is being devel-
oped for the Federal Bureau of Investigation by Cornell
Aeronautical Laboratory, Inc., Buffalo.

Under an $89,000 FBI research contract, CAL \A{ill de-
velop, demonstrate and evaluate a laboratory devucg for
identifying and locating certain fingerprint characteristics
with a computer. In addition to the demonstration of tech-
niques with the laboratory model, CAL will dgve!op 'plans
for a prototype reader capable of analyzing a single fmger-
print in one-half a second and having the potential for
ultimately reading a fingerprint in one-tenth of a second.
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M-0V for the
short answer
to high
performance
oscilloscope
design

The short 300N & 1300Q with mesh p.d.a.
extend MOV’'srange of C.R.T.’s. Both tubes
give consistent high performance in com-
pact rectangular design which makes them
ideal for portable oscilloscopes employing
solid-state circuitry.

Look at these features:

m Single gun mesh PDA
m High Sensitivity for solid-state circuitry
m High Brightness and writing speed

m Wide-band capabilities
m Aluminised Screen
m 0.7W low wattage heater (900N)

13000
Scan size 4in = 2%in
Line width 0.014in.

Final
Anode Voltage  7kV 6kV

Deflection Factor
Dy 10V/inmax  25V/in max

Dx 25V/inmax  32V/in max
Overall length 13in. Bin.

For the new catalogue with full specifications of these and other M-0OV
cathode ray tubes write to:

Genalex
THE M-O VALVE CO. LTD.

Principal U.S. Distributor: Metropolitan Overseas Supply_Corporalion.
468 Park Avenue South, New York 10016 Area 212 Phone: Murray Hill 6-2120
Also area representatives in most major centers

M-0 V MESH P.D.A. TUBE
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There’s more to
Cathode Ray Tubes
than meets the eye.

PMT

MODEL 1043
PMT = SIGNAL OUT
SUPPLY

< a—— CONDENSER LENS
oy s SUBJECT
i

MODEL 1016 é&
PN BN 9~ OBJECTIVE LENS

1
]
I

[y
1
[y
v
v
Y
\
[

FROM {
SWEEP=»| MODEL 1035 MODEL 1014
GENERATQOR | DEFLECTION HIGH
ORD/A=+| AMPLIFIER VOLTAGE
CONV. SUPPLY
L-4123 CRT
1019 MOUNT
MODEL 1073 | 1031 SHIELD
STATIC AND YOKE & FOCUS COIL
DYNAMIC .. M 1
FOCUS

VIDEO —| ELECTRON
OR UNBLANK | GUN SUPPLY

84

MODEL 1050

UNBLANKING
AMP.

There's the equipment that com-
pletes the system. Components like
high voltage supplies, deflection
amplifiers, focus and electron gun
supplies and amplifiers, photo sens-
ing equipment and mechanical
assemblies. Litton builds and
matches tubes and components to
create sophisticated, compatible
systems that minimize procurement
and interface problems while deliv-
ering maximum reliability and
performance.

Recent Litton CRT systems appli-
cations have included: Computer
Controlled Scanning, Airborne
Sensor Recording, Spacecraft
Recording, Dry-Process Film
Recording, Computer-Controlled
Photo Mask Generation, Photo-
chromic Displays and Radar and
Visual Simulators. Whatever your
present problems in these areas
there's a good chance Litton can
help you with solutions. Contact
Microwave and Video Equipment
Department of Electron Tube Divi-
sion, 960 Industrial Road, San Carlos,
California 84070. (415) 591-8411

LITTON INDUSTRIES
ELECTRON TUBE DIVISION
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Cornell lab proposes to develop a system which will
allow a computer to examine a fingerprint and identify and
locate fingerprint “minutiae” consisting of ridge endings
and bifurcations. Should the techniques employed in the
system prove successful, the project could lead to the de-
ve_lopment of a high-speed computer analyzer for finger-
prints.

In general, the system under development involves three
stages of operation; the scanning of fingerprints with a light-
sensitive device, the filtering and conversion of the scanner
data to digital information, and the detection and location
of minutiae through the processing of the digital informa-
tion with an appropriately programmed digital computer.

Most of the experimental techniques considered for the
system have been studied by CAL in various forms on other
projects. For example, computer scientists at Cornell Lab
have been performing research in image processing using
computers for many vears, and have developed successful
methods enabling a computer to identify characteristics of
images. They have also performed extensive research on
the means for converting an image, such as a photograph
or drawing, to digital or numerical data which a computer
can process,

COMPUTER TESTS COMPUTERS

The single most valuable tool for computer test technicians
in the IBM plant in Poughkeepsie, N.Y., is a computer.

These technicians, whose job it is to test computers before
shipment to customers, use one of the plant's own products,
a System/360 Model 40 in their work. The technicians use
an information system of 32 TV-like terminals that link the
centrally located computer to test cells which occupy almost
a guarter of a mile of manufacturing floor space in the com-
pany’s plant. The system is called STMIS for Systems Test
Manufacturing Information System.

System/360s are tailored to specific customer requirements
so that virtually no two are alike. Therefore each must have
an individual testing routine.
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When a test technician begins his testing procedures,
STMIS provides him a check list of tasks which takes into
consideration all the computer’s special features.

Since each of the testing routines is timed, and the target
date for shipment is entered into the system before it reaches
final test, the system can make a comparison between the
time necessary to complete the remaining tests and the time
left to shipment. Thus a technician knows if he is on schedule.
Furthermore, management can, at any time, obtain from the
central computer the exact test status of any machine in final
test.

In addition to the added efficiency during the test pro-
cedure, the computerized testing system has other benefits. It
provides an automatic way to keep labor records for the test-
ing area, and it compiles an historical record of the tests and
adjustments made on each machine.

3 NATO COUNTRIES UNVEIL NEW AIR DEFENSE CENTER

A three-nation air defense programming and training center
has been unveiled in Belgium as the first operational link in
NADGE—called the largest and most complex electronic
undertaking in Europe, according to Hughes Aircraft Co.,
designer and manufacturer.

NATO Bunker—This main operations room of a NATO bunker on
the Belgian-Netherlands frontier is one of four custom-tailored air
defense ““nerve centers” to be installed in the countries of Belgium,
West Germany and The Netherlands to provide each nation with in-
tegrated, split-second, computerized protection against aerial attack.

Dr. Nicholas A. Begovich, a Hughes-Fullerton vice presi-
dent, said the underground center will be operated jointly
by Belguim, The Netherlands and West Germany. The center
will be used in conjunction with command and reporting
centers to be built in each country by Hughes.

The unveiling marks the successful conclusion of a 10-year
effort by the three nations, which banded together in 1957
as an International Planning Group (IPG) to develop mutual
air defense ground environment (ADGE) system.

Eventually, he said, the system will be phased into the
$300-million NADGE (NATO Air Defense Ground Environ-
ment) project being built in Western Europe from Norway
lo Turkey.

The entire job will be completed under individual contracts
to the three nations, Dr. Begovich said. They will use the
center to train operators, maintenance personnel, and com-
puter programmers who will man the over-all system when
itis activated later this year.

“The system will give each country, for the first time, an
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Here's what
Video Color offers:

~ Y

Som!

TECHNICAL ABILITY -
For any special purpose Cathode Ray Tubes

THIN TUBES
Monochrome and Two Color Flat Tubes

ULTRAHIGH RESOLUTION
(Less than .0005 spot size)

FIBER OPTIC FACES
HIGH CONTRAST
Special Ultrathin glass substrates to elimin-
ate halation
Projection Tubes—Ultra High Light Output

SPECIAL SCREENS
Any Phosphor
High uniformity, Ultra Smooth Texture

Low Screen Noise

High Light Output
SPECIAL ELECTRON OPTICS

High Deflection Sensitivity

High Beam Currents

Multiguns

High Voltages

SPECIAL GEOMETRICS
Back Ported Tubes
Special Deflection Angles

SPECIAL GLASS STRUCTURES
Internal Targets

FULL LINE OF STANDARD TYPES CRT's FOR —
Character Generators (Monoscopes, etc.)
Readouts, Printers, Oscilloscopes, Radar,
Monitors, Video Recorders, View Finders,
Flying Spot Scanners, Back Ported Devices,
Computers, etc.

Video Color Corporation
Subsidiary of DYNA RAY CORP.
500 S. Douglas St., El Segundo, California
Phone: 213 - 772-5251 90245
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4.5V, 20 MIL LAMPS
GIVE TUNG-SOL READOUTS
LOW POWER DRAIN,
MINIMUM HEAT,
MAXIMUM RELIABILITY

The new T-3/4 lamps used in Tung-Sol readouts, both
digital and alphanumeric, provide important per-
formance advantages without loss of effective
brilliance. The low-power factor is especially advan-
tageous where energy-source weight must be mini-
mized—such as in aircraft and space vehicles.
Tung-Sol digital and alphanumeric readouts have
excellent off-on contrast and a 150° viewing angle.
They are designed to be intermixed. Write for bro-
chure T-431, which contains 12 pages of detailed
information. Tung-Sol Division, Wagner Electric Cor-
poration, One Summer Avenue, Newark, N.J. 07104.

TUNG-SOL

OPTIMUM CONTRAST
DIGITAL AND ALPHANUMERIC
READOUTS

®RAEG. T.M. WAGNER ELECTRIC CORPORATION

86 Circle Reader Service Card No. 38

integrated, split-second, computerized air defense capability,”
he said.

“It is designed to provide electronic umbrella protection
against aerial attack over the three countries by detecting,
tracking and identifying airborne targets automatically. The
system also will rapidly evaluate and compile incoming
data and control defensive weapons.”

The new center includes a high-speed general-purpose
computer, nucleus of the system; and a variety of electronic
data-display units, which make it possible to train personnel
without interrupting continuing air defense operations.

Existing height and surveillance radars are being moder-
nized to accommodate the new control and reporting centers
near the towns of Glons in Belgium, Nieuw Milligen in The
Netherlands, and Brockzetel and Udem in Germany.

The sites will include data-display consoles; data-process-
ing systems, including a high-speed digital computer; and an
integrated communications data link network that will provide
rapid voice and digital communications between the installa-
tions.

TRADITIONAL? SURREALISM? AVANT GARDE?

For lack of a better word, it's called computer/plotter art,
a little known art form which was demonstrated recently at
an informal showing held at the New York room of the
Statler Hilton, Los Angeles. Around the walls were hung ap-
proximately a dozen framed drawings in color and black
and white, both original drawings and reproductions of mas-
terpieces, the products of a collaboration between computers,
a California Computer Products, Inc., Plotter, and, of course,
human beings.

J /i }L‘u‘qw I ‘\ i
,!/’,W}’”” “ \
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The showing was held in conjunction with the announce-
ment by CalComp that it is sponsoring an international “com-
puter/plotter art” competition by offering scholarships of
$5000, $3000 and %2000 to accredited colleges or universi-
ties named by the winners, plus cash awards of $500, $300,
and $200 with additional awards of $50 eachto 50 runners-up.

Judging the contest, which will end on November 1, are
Anthony La Rotonda, art director of Parade Magazine, Arnold
C. Holywell, acting art director of Time-Life Books, and Peter
Fingesten, editor of the Pace College (New York City) art
department. Winning entries will be exhibited ‘at leading art
galleries and museums throughout the country.

In each case the pictures exhibited at the showing were
the product of countless mathematical computations fed into
computers and then placed on tape which was run through
a CalComp Plotter and created visually into a work of art.

Among the drawings exhibited were “The Fisherman”,
“The Snail”, “Humming Bird"”, and others.

Although angles and curves are shown in the drawings
they are actually straight lines.

Computer/plotting art has been hitherto little known ex-
cept within the technical world. Increasing refinements, how-
ever, have produced beautiful pictures, so much that the
drawings, both originals and reproductions, are now being
sought by collectors.

BUSINESSMEN’S COURSE ON THE COMPUTER

Management And Computer Services, Inc., has announced
the development of a course, “The Computer And You, the
Businessman.” It is designed to give businessmen a basic
understanding of the computer, its uses, capibilities and
limitations.

In his announcement, Howard F. Ferguson, MACS Vice
President—Educational Services Division, calls the program a
“thorough but uncomplicated look at the computer, intended
for businessmen who find the computer on all fringes of
their daily activities.”

Ferguson reports that, to his knowledge, MACS' course is
the only one of its kind offered in the Delaware Valley area,
and was formulated in response to numerous inquiries from
client firms.
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id'i-om, n. 1. the language or dialect of a
people, class or group. 2. the usual way
in which words of a language are em-
ployed to express thought.

IDFI-IOM, n. 1. a new information system

enabling managers, engineers, etc., with-
out specialized training to work directly
with computers; a translater of man's and
computers' idioms. 2. a graphic display
and input equipment incorporating its own
programmable memory, hence a free.
standing problem solver. 3. a low-cost
system designed to meet actual user in-
formation needs.

Incidentally, we are launching several develop-
ment programs. We need senior and junior en-
gineers. If you would prefer the excitement of
an exploding small company where every man
can be significant, write IDL.

For a fuller definition of IDIIOM and its uses,

write to

| | D] | INFORMATION DISPLAYS INC.

333 N. BEDFORD ROAD,
MOUNT KISCO, N. Y. 10549

An Equal Opportunity Employer
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FIRST HOME STUDY COURSE IN SYSTEMS AND
PROCEDURES

The North American Institute of Systems and Procedures
of Newport Beach, California, has announced the introduc-
tion of a home-study course in the field of Systems and
Procedures. According to the Institute, it will be the first of
its kind in the correspondence field. The course is sponsored
by the Systems and Procedures Association of Cleveland,
Ohio. Comprised of 50 lessons, the new Master Course in
Systems and Procedures will offer a comprehensive study
of a wide range of subjects including: Systems Studies, Or-
ganization, Responsibilities and Functions of a Systems De-
partment, Basic Business Organization, Charting, Report Writ-
ing, Procedure Writing, Forms Design, Office Layout, Work
Simplification, Work Measurement, Forms Control, Records
Management, Automatic Data Processing, Keyboard Account-
ing Machines, Punchboard Equipment, Electronic Data Pro-
cessing, Digital Equipment, PERT, Information Retrieval and
Systems Planning.

Author of the course is Richard C Rawlings, Coordinating
Director of the Institute and a member of its advisory faculty.
Rawlings is Systems Specialist with the Information Systems
Group of Northrop Nortronics of Anaheim, California. He is
responsible for systems analysis and data processing studies
relating to military intelligence at Northrop.

Executive Director of the Institute is Harold G. Rider, CPA,
and Vice President of National Systems Corporation. Eugene
C. Auerbach, Ph.D., and Vice President of National Systems
Corporation, is the Director of Education for the Institute.

DELCO-REMY DIV. of GENERAL MOTORS, Anderson,
Indiana, has ordered a digital drafting system to provide com-
puterized drawings for use in an optical milling machine that

. oo

cuts cams for electrical ignition systems. The system was intro-
duced last year by the GRAPHIC SYSTEMS DIV. of COM-
PUTER INDUSTRIES INC., in Van Nuys ... KOLLSMAN
INSTRUMENT CORP., Syosset, N.Y., has won two contracts
totalling $900,00 for flight instruments for the Royal Canadian
and Royal Netherlands Air Force CF-5 jet fighters. The in-
struments, AVU-9/A, are combination air speed, Mach
number and maximum allowable air speed indicators, which
are scheduled for installation in the CF-5 “Freedom Fighter”
aircraft being built at Montreal by Canadair, Ltd.

TELE-DYNAMICS DIV. of AMERICAN BOSCH ARMA
CORP., Philadelphia, has entered the digital communications
field with the introduction of its Type 7210A Digital Line
Level Converter. System is said to provide complete facilities
for digital/digital signal level conversion in both directions,
and digital/FSK conversion in both directions . . . The Navy
has awarded a $423,000 contract to MILGO ELECTRONIC
CORP., Miami. Milgo will design, manufacture and install
electronic equipment at Roosevelt Roads Naval Base, Puerto
Rico, which will automate the presently manually controlled
Drone Control System, being operated by the Atlantic Fleet
Weapons Range . . . in two moves designed to lead off a
major expansion of the division, HOUSTON INSTRUMENT
DIV., of BAUSCH & LOMB, has introduced the Complot gra-
phic plotter line and formation of the Computer Graphics
Group. General sales manager L. C. Bower was named head
of the Group, whose purpose will be to . . . “provide total
service for on-line and off-line graphic recording for the com-
puting industry.”

MAGNETIC RADIATION LABORATORIES moved to a new
plant early this month in the Industrial Park area of Elk
Grove Village in Illinois. Al Clap, president of the firm, states
the new plant provides approximately 300 per cent greater
production capabilities than the former plant . . . BUNKER-

“FIRST IN MINIATURE DIGITAL DISPLAY"

MULTI-DECADE BCD
NEW COLD CATHODE TUBE
DECODER/DRIVER

mini-pige®

83437

FEATURING:

The smallest and most economical Decoder/Driver package.
Completely Packaged Unit — Reduced installation costs.
Front Panel Mounting — Simplicity at its utmost.

Front Panel customizing capability.

Available in any combination from 2 to 9 decade
display positions,

INSTRUMENT DISPLAYS, INC.
NORTH PUTNAM STREET OANVERS MASSACHUSETTS 01923
617/774-9001
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|oop projectop

100, 200, 300 frame capacity

« choice of controls: dual dial,
push huttons or computer

e 3.5 sec. max. to project any one of 100 frames
« 10”x15” rear projection daylight screen
Phone Collect 319-326-0141

MAST DEVELOPMENT
COMPANY

ID-JA 2212 E. 12TH ST. DAVENPORT, IOWA 52803
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RAMO'S DEFENSE SYSTEMS DIV., Canoga Park, has intro-
duced an information system designated the BR-700. E. E.
Bolies, div. vice president, says the system introduces a new
element in the display equipment spectrum “by providing a
celf-contained system that is an economical solution to the
‘p;nilIGITI:G of source data automation and local data manage-
ment and control.”

Under a $300,000 contract with the Foreign Agricultural
service of the Department of Agriculture, INFORMATICS
INC., Sherman Oaks, Calif, is performing system design, pro-
gram design and implementation of an information manage-
ment system. The work is being done in the Washington,
D.C. office under direction of Stewart L. Lane, Project
Manager . . . CALIFORNIA COMPUTER PRODUCTS INC,,
Anaheim, has formed a new division o provide computerized
pattern grading for the apparel industry. President Lester L.
Kilpatrick said the service is the outgrowth of a pilot opera-
tion which has supplied computer-generated patterns for
apparel manufacturers on an experimental basis for two

vears.

COMPUTER COMMUNICATIONS INC., has announced the
opening of CCl Systems Center-Federal, headquartered in
Washington, D.C. Director of operations is E. L. Smith, pre-
viously manager of Washington Operations for Logicon Inc.
.. FERRANTI-PACKARD ELECTRICAL LTD., Toronto, has won
a contract from TRANS-LUX CORP., N.Y., to produce the
Trans-Lux Jet, a ten-foot long electronic stock quotation dis-
play designed and marketed by Trans-Lux. The agreement
calls for production of 500 units of the high visibility display
which reports stock and commodity transactions instantan-
eously from any exchange . . . FAIRCHILD DU MONT ELEC-
TRON TUBES, Clifton, N.J., has been awarded a contract from
the BENDIX CORP. to deliver 400 units of an improved Fair-

child developed, direct view storage tube. The tubes will be
used for RDR-1 radar systems produced by the Bendix
Avionics Div. in its new facilities in Ft. Lauderdale, Fla.

PERFECTION MICA CO., and its MAGNETIC SHIELD DIV.,
Chicago, have appointed Engineering Service Co. to handle
all its lines of Netic and Co-Netic magnetic shielding compo-
nents in Missouri, Kansas, lowa and Nebraska . . . A new
firm, RICCA DATA SYSTEMS INC., has been formed in Santa
Ana, Calif.,, by Joseph A. Ricca, former general manager of
Raytheon Computer. The firm is in the special purpose com-
puter and data systems business, and will concentrate on
commercial and industrial applications . . . LTV Electrosystems
announced a %3 million building program in Greenville,
Texas to continue facility expansion nearing completion in a
$2 million program. The facility is leased from the Cily of
Greenville and construction is financed through municipal
bond issues, amortized through lease payments.

PERSPECTIVE INC., Seattle, has shipped a computer-direc-
ted drawing machine to London for TELEKONSULT INC.
Stockholm, marking Perspective’s entry into the European
market. The Illustromat, which draws three-dimisional illus-
trations from blueprints, will be on display in the London
office of Induscom International, Perspective’s distributor for
the U.K., before being shipped to Sweden . . . the DISPLAY
DIV., DATA DISC INC., Palo Alto, has delivered a Digital/
Video/Disc Memory Model FPD-16 to Illinois Institute of
Technology Research Lab in Chicago. Unit will provide buffer
storage for IITR's display system to be used in the DOD’s
Electro-Magnetic Capability Analysis Center . . . Delivery of
the first altitude depth sonar display system to OCEAN RE-
SEARCH EQUIPMENT CO. for the Navy Deep Submergence
Rescue Vehicle Program was recently announced by ALDEN
ELECTRONICS and its subsidiary, OCEAN SONICS INC.

DELAY BARRIER
SHATTERED

The LP 300

<

Integrated Solid State Light Pen

Featuring:
e All Solid State
@ Less Than 300 Nanoseconds Response Time
e Touch Actuated Switch
@ Finder Beam
e 100 Mil Or 20 Mil Resolution

INFORMATION CONTROL CORPORATION I I =

1320 EAST FRANKLIN AYENUE, EL SEGUNDO,CALIFORNIA 80245 / [213) 3228830 / TWX (010) 348-6672
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NEW MODULAR
IMAGE SCANNING SYSTEMS

From CRT face to signal output, cus-
tom tailor your high resolution scan-
ner with standard interchangeable as-
semblies by KAYE SCIENTIFIC. High
speed optics, 16mm to 5 x 5 formats,
manual or automatic, fully aligned and
ready to turn on.

Electric Optical Systems
Design and Manufacture

Track Assemblies Roll Film Holders to 70mm

Mounts for all CRT's Manual or Automatic Frame Change
High Speed High Resolution Lenses Precision Condenser Sysiems

CRT Monitoring — Spot Control Photomultiplier Tubes and Mbunts
Image Plane Focusing PMT Power Supplies and Preamps
Single Frame Holders to 5" x 5” Shielded Light Tight Racks

KAYE SCIENTIFIC co

39 Manhattan Street Stamford, Connecticut 06902 (203)325-4260
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SID Sustaining Members

ADAMS ASSOCIATES
Bedford, Massachusetts

AEROSPACE CORPORATION
San Bernardino, California

GRAPHIC SYSTEMS DIVISION
Computer Industries Inc.
14761 Califa Street

Van Nuys, California 91401

BUNKER-RAMO CORPORATION
Canoga Park, California

BURROUGHS CORPORATION
Defense, Space & Special Systems Group,
Paoli, Pennsylvania

CELCO
(Constantine Engineering Labs. Co.)
Mahwah, New Jersey

COMMUNICATIONS & ELECTRONICS DIV.
Philco-Ford Corporation

A Subsidiary of Ford Motor Company
Willow Grove, Pennsylvania

CONRAC DIVISION
Conrac Corporation
600 North Rimsdale Ave.
Covina, California 91722

ELECTRONIC COMPONENTS GROUP

Div., Sylvania Electronic Prod
Seneca Falls, New York 1308

ucts Inc.
0

GENERAL ATRONICS CORPORATION

Electronic Tube Division
1200 East Mermaid Lane
Philadelphia, Pennsylvania 19

HUGHES AIRCRAFT COMPANY
Culver City, California 90230

HUGHES AIRCRAFT COMPANY
Vacuum Tube Products Div.
Oceanside, California

IBM CORPORATION
Armonk, N.Y.

NAC INCORPORATED
7 -1 Ginzanishi
Chuo-Ku, Tokyo, Japan

RADIATION INC.
Melbourne, Florida

STROMBERG CARLSON CORP.
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Data Products, San Diego, California

SYNTRONIC INSTRUMENTS INC.
100 Industrial Road, Addison, lllinois

TRANSISTOR ELECTRONICS CORPORATION

Minneapolis, Minnesota

Dialco Sub-Miniature llluminated

PUSH BUTTON SWITCHES
and matching INDICATOR LIGHTS

can solve many indication problems for you!

Dialco silent, momentary type switches—with matching (or companion)
lights can offer you the switching/indication combination you require.

Check these features:

Switching capabilities: require 24 oz. (approx.) operating force. Con-
tact arrangements are S.P.S.T., normally open or normally closed;
two circuit (one normally open, one normally closed).

Switch ratings: 3 amps, 125V AC; 3 amps, 30V DC (non-inductive).
Switches are completely enclosed and independent of the lamp
circuit.

Mounting: units are made for single hole (keyed) mounting in panels
up to 3/16” thick; mount from back in 1/2” clearance hole.

Display capabilities: 1/2” or 3/4” interchangeable push-
button caps are available, with round or square shape.
Caps may be had with rotatable or non-rotatable feature
with a choice of 7 color combinations.

Get all the data! Write for our
new catalog today.

{[llus. approx. 75% actual size)

DIALCO

60 STEWART AVE., BROOKLYN, N.Y. 11237
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187-0101-1871-604

Foremost Manufacturer of Indicator Lights

DIALIGHTCDRPORATION

AREA CODE 212 497-7600

SID Membership

Membership is open to all who can
benefit from the Society and wish to
further its goals. Both individuals and
companies are welcome to apply. Mem-
bers receive free the bi-monthly Society
Journal, Information Display, the pub-
lished proceedings of symposia, a di-
rectory, and news of National and Local
Chapter activities. They may attend, at
member rates, the symposia and other
technical meetings. Participation in the
local chapter's regular meetings and
other activies is encouraged. To apply,
complete the Member Application reply
card in this issue and mail to the So-
ciety.

Sustaining Membership

The Society for Information Display is
pleased to invite a limited number of
sustaining memberships from corpora-
tions or other business organizations in-
terested in contributing to the advance-
ment of display technology. Sustaining
members need not complete the edu-
cation or experience sections of the
reply card in this issue. Merely supply:
(1) the listing desired. This will be print-
ed in each issue of the journal, Informa-
tion Display, Symposia Proceedings and
other Society publications. (2) the billing
address. Sustaining members may either
remit payment with application or re-
quest bliling. An address is needed for
later use. (3) five mailing addresses.
These five locations or individuals will
receive the journal, Information Display,
Symposia Proceedings and other Society
publications. ’

(Tear out SID Application Form on pg. 108)
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gn the move

JACK JONES has ben appointed sales mana-
ger of display products and systems for the
Philco Houston Operations of Philco-Ford
Corp.’s WDL Division. ROBERT T. BENWARE,
director of Philco Houston Operations, made
the announcement. Jones will be responsible
for selling the D-series of computer terminal
products for use with standard data processing
equipment.

Spatial Data Systems has made announce-
ment of a network of local-area sales repre-
sentatives throughout the states. PETER POHL
COMPANY will represent SDS in Southern
California; Donegan-Ross Company on the
Fastern Seaboard; Hobart Associates Inc., for
the New England States; Eastronics for Md.,
Va., and the greater Washington D.C. sector;
Data Processors Supply Company for the South-
ern states; and Industrial Sciences Inc., for the
Midwestern states.

ALAN G. BINNIE has become Chairman of
the Board and JOSEPH ). LANGFORD is presi-
dent of Gap Instrument Corp., Westbury, L.I.,
N.Y. Binnie, who has been the firm’s president
since 1962, continues as Chief Executive
Officer. langford comes to Gap from Kolls-
man Instrument Corp., where he was general
manager of the Avionics Division.

LANGFORD

JOHNSTON

DONALD L. JOHNSTON has been appointed
vice president of corporate marketing for
Data Disc Inc., Palo Alto. He will have full
responsibility for marketing the complete
magnetic disc memories manufactured by the
Standard Products Div. and the precision discs
manufactured by the Disc Div.

GILBERT M. EDELMAN, formerly assistant to
the president at Kollsman Instrument Corp.,
Syosset, N.Y., is now director of Research and
Development Programs. Edelman joined the
firm in 1963 as associate director of the Cor-
porate Technology Center, the engineering
research group of the company.

o

EDELMAN GOLDSTEIN

ROBERT L. GOLDSTEIN has been named
president of Crystalab  Products Corp.,
Rochelle Park, N.J. He was formerly manager
of engineering sales for the firm, which manu-
factures crystals and electro-optic instrumen-
tation for the laser industry.
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A new corporation, TRI-DATA, has been
formed in Mountain View, Calif., by JAMES
D. BOWLES and JACK F. SWEENEY, two of the
founders of Datamec Corp. Bowles says the
firm will develop, manufacture and market
business data-acquisition sub systems and
peripheral equipment for data processing and
communication. JOHN S. CRAVER, formerly
with Tally Corp., heads the company’s mar-
keting activilies.

SWEENEY

BOWLES

ROBERT J. SPINRAD has joined SDS, Los
Angeles, as vice president, Programming, ac-
cording to MAX PALEVSKY, president. Dr.
Spinrad has been at Brookhaven National La-
boratory, Upton, N.Y., for 13 years, where he
was Senior Scientist and head of the Computer
Systems Group.

ROBERT G. TOMPSON has been elected vice
president of TNT Communications Inc. NATH-
AN L. HALPERN, president of TNT, made the
announcement. Thompson joined TNT in 1962
after a long career at CBS, where he was di-
rector of technical operations for the CBS
Network.

General Atronics Corp., Philadelphia, has
appointed IRVING B. BRAGER manager, Equip-
ment Manufacturing. Announcement was made
by ALFRED STAPLER, general manager for the
firm. Brager has managerial responsibility for
the manufacturing of the firm's line of elec-
tronic equipments, including oscilloscopes and
radar and communications equipment. He was
formerly vice president, manufacturing, for
EMTECH Co., a subsidiary of the American
Electronics Laboratories Inc.

DR. RAYMOND D. EGAN has been elected
vice president of research of Granger Asso-
ciates. In making the announcement, DR. ).
V. N. GRANGER, president and chairman of the
board, said, “Among the many important con-
tributions Dr. Egan has made to the company is
his work on ionosphere sounders.”” Egan joined
Granger in 1962.

LUTHER HARR has been elected senior vice
president of Trans-Lux Corp. Harr was formerly
executive vice president and a director of
The Bunker-Ramo Corp.

WALTER T. JONES, president of Computer
Sharing Inc., Bala Cynwyd, Pa., recently an-
nounced the names of the Board of Directors
of the newly-organized firm. They are
ROBERT K. STERN, president, Mauchly As-
sociates Inc.; DONALD R. WOOD, president,
Mauchly-Wood Inc.; BEREL H. STERNTHAL,
vice president and general manager of CSl;
JOHN I. McMAHON, secretary-treasurer of
CSI; JULIUS HONIG, president, Honig-Time-
Sharing Inc., and ' Jones. The firm has $2
million worth of computers in its City Line
offices, use of which can be leased.

Three divisions of Westinghouse Electric
Corp. have been grouped under one head, ac-
cording to FRANK E. SPINDLER, group vice
president, Electronic Components and Specialty
Products Group. Named to the newly created
post of general manager, Electronic Compo-
nents Divisions, is STEPHAN N. DONAHOF,
who was previously general manager of the
Electronic Tube Div. EDWARD F. DICK has
been appointed general manager of the Elec-
tronic Tube Div.,, while JOHN C. MAROUS
is general manager of the Semi-Conductor
Division.

Applied Devices Corp., N.Y., recently an-
nounced that DAVID B, LEARNER, former
vice president and Director of Research at
Batten, Barton, Durstine and Osborn Inc., has
joined the firm as vice president. According
to president ROLLAND O. BAUM, Dr. Learner
will be responsible for all advanced planning,
research, development and new product and
marketing activities.

Librascope Group of General Precision Sys-
tems Inc.,, Glendale, has announced two
new recent appointments. J. D. “BOB”
HANNAM is now director of marketing for
the Group’s products division and is respon-
sible for directing the sales force activities
within the scope of divisional policies and
objectives. ARTHUR M. ANGEL joined the
firm as manager of Rotating Memory Engi-
neering for the Products Division. Angel has
a 17 year background in engineering manage-
ment on rotating memories, tape memories,
and peripheral computer equipment.

KENNY

Milgo Electronic Corp., Miami, has an-
nounced appointment of MATTHEW A. KENNY
as marketing manager, Data Communications
products. JACK B. GERBER, formerly holding
the post, is now marketing manager, data
communications systems. Kenny is respon-
sible for establishing a field marketing or-
ganization for the firm’s data modem line.

STEPHEN ). LACOMMARE is now production
manager of the Display Division of Data Disc
Inc., Palo Alto. The newly-created position
carries responsibility for production engineer-
ing and manufacturing of the division’s line
of digital video disc memory systems. He
joined Data Disc in 1964 and was one of the
original group who formed the Display Divi-
sion from within the company in 1967.

Appointment of RICHARD RUDE as sales
manager for Electronic Measuring Apparatus,
Philips Electronic Instruments, Mt. Vernon,
N.Y., was recently announced by JOHN P.
O'CONNOR, marketing director, The new line
is the outcome of a five year program of
R&D; line includes oscilloscopes, meters, pulse
generators, transistor curve tracer and low fre-
quency measuring equipment.
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Computer Industrics Inc.,/Graphic Systems
Division, has named JOHN GELB chief me-
chanical engineer, according to KENNETH M.
MILLER SR., vice president of Cl and general
manager of the division. Dr. Gelb has had
wide experience as consultant and staff mem-
ber in technical positions at firms including
TRW, Marquardt, and Fairchild

GELB BROPHY

Sylvania, N.Y., recently announced appoint-
ment of JOHN ). BROPHY as manager, Mar-
keting Manpower Development for the
Photolamp Div. He will coordinate all phases
of sales training for the division’s marketing
group and will be located at headquarters in
N.Y.

Appointed to the newly created position of
marketing manager for digital readout, display,
and ASW programs at the Chicago Center of
Motorola’s government electronics division,
will be ROBERT CZAJKOWSKI. In his new
assignment, Czajkowski will be responsible
for the planning and implementation of acliv-
ities required for the acquistion of new busi-
ness.

WILLIAM F. WEST is now Western Regional
sales manager for Adage Inc., Boston. The
appointment was announced by I. R.
SCHWARTZ, vice president of marketing. Wesl
will work out of the office in Los Angeles.

ROBERT K. BURTNER has joined Computer
Logic Corp. as director of marketing. Prior to
joining Computer Lggic, Burtner was vice
president, marketing for Autocycle Corp., Ful-
lerton, Calif.

ROBERT W. LANDEE, div. g/m of Hoffman
Electronics Corp., announced that GEORGE F,
GRODIN has joined the Military Products
Div. of Hoffman. For the past five yrs., Grodin,
as manager of Computer Engineering and In-
formation Management Systems for RCA’s
West Coast Div. in Van Nuys, Calif. was
responsible for the design and installation
of the Aircon computer switching systems for
United Air Lines.

DR. MILTON E. MOHR, pres. Bunker-Ramo
Corp., Canoga Park, Calif., announced the
appointment of FRANK C. CASILLAS to Direc-
tor of Corporate Development. At Bunker-
Ramo, Casillas will be responsible for the de-
velopment of new business opportunities, in-
cluding merger and acquisition investigations
designed to contribute to long-range plans.

ROBERT N. VENDELAND has been named
general manager of Conrac Div. of Conrac
Corp., Covina, Calif.,, according to WILLIAM
J. MORELAND, vice president and Communica-
tions Group manager. Vendeland previously
was assistant general manager, and prior to
that was Conrac's general sales manager for
four years.

. o

SEYMOUR R. CRAY, vice president of Con-
trol Data Corp.'s Advanced Computer Devel-
opment Laboratory, Chippewa Falls, Wis., was
awarded the annual W. W, McDowell Award
for outstanding contributions to the computer
field. Cray received the award at the SJCC
for his “continuing technical contributions to
computer development ranging from device
and circuit development through design auto-
mation and system definition.”

CRAY MORRIS

LEWIS C. MORRIS is now director of re-
search and new product development at Te-
chnical Research Group Division of Control
Data Cormp., Minneapolis. HARRY J. WATTERS,
vice president and general manager of the
div.,, made the announcement. Morris was
formerly with RCA, where he was manager
of the Applied Physics Section.

Two regional managers have been named for
Sanders Associates Inc., Nashua, New Hamp-
shire. DUDLEY M. MEYER was named South-
east regional sales manager and DANER A,
TOWNSEND was appointed Northeast Regional
sales Manager,

.i\_n‘

~ 7 YOU CAN'T

4 AFFORD
TO FAIL,

Magneline® digital indicators are used to display random information.
They have high readability and extremely long life. Sharp black and white
digits are positioned electromagnetically. The number drum rotates on
a polished shaft in a jewel bearing. Coil assemblies are encapsulated
in heat and shock resistant epoxy. Test units have been run through
35 million cycles without failure or measurable wear. Applications range
from aircraft and spacecraft instrumentation to control systems for

heavy industry.

WRITE FOR OUR TECHNICAL BROCHURE

Manufactured under one or more of the following
I N U.5. Patents: 2,943,313, 3,009,140, 3,118,138,
3,201,785, 3,260,871, Other patents pending.

A DIVISION OF PATWIN, INC. WATERBURY, CONNECTICUT » 06720
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Mr. Andy Williams

Learn cancer’s warning
signals. You'll be in
good company.

. Unusual bleeding or discharge.
. A lump or thickening in the
breast or elsewhere.

A sore that does not heal.
Change in bowel or bladder
habits.

5. Hoarseness or cough.
Indigestion or difficulty in
swallowing.

7. Change in a wart or mole.

If a signal lasts longer than two
weeks, see your doctor without
delay.

It makes sense to know the

seven warning signals of cancer.

It makes sense to give to the
American Cancer Society. d

N -

@
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ID Products

Hard-Copy CRT Printer

A hard copy CRT printer from Beta Instru-
ment Corp., Newton Upper Falls, Mass., pro-
duces 8%2 x 11 inch prints of computer-gener-
ated graphics and alphanumerics in seconds,
according to the co. The paper is exposed by
images on the high resolution CRT and de-
veloped completely dry, no liquids I)ging used.
Model HCB10 is designed to be interfaced to a
computer, coupled to a display controller or
slaved to any graphical computer display.

The Betagraphics Printer is a random-access
X-Y device said to feature high-speed magnetic
deflection, geometry correction and dynamic
focus. Full format settling time is less than 12
microseconds, point plotting rate is 500,000
points per second, line-writing rate is 2 micro-
seconds per inch and character-writing band-
width is greater than 1 megahertz.
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Electromechanical Chopper

Electronic Applications Co., El Monte, Calif,,
has announced Model 600-UC, the commercial
version of the Government approved electro-
mechanical chopper. Some features are copper
cored header pins that virtually eliminate
thermal offset errars; shielding between the
contacts and drive coil assembly making pos-
sible the handling of signals less than one
microvolt, contacts have a special processed
hard gold plating which eliminates contact
powdering; operates at all the popular drive
frequencies 50, 60, 94 Hz. Model 600-UC, with
tandard seven pin header, is direct replace-
ment for most choppers now in the field, ac-
ording 1o the firm
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Profile Bar Display

Higher sensitivity, better stability, and a
price advantage of almost 30 per cent are
claimed by a solid-state profile bar display
instrument announced recently by the Indus-
trial Products division of International Tele-
phone and Telegraph Corp., San Fernando,
Calif.

The instrument, the PB-703 Profile Bar
Display, uses a 17-inch cathode-ray tube and
i5 said to provide a flicker-free, real-time dis-
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play of such quantities as temperature, pres-
sure, voltage in convenient bargraph form.
individual channel drift is less than 5 milli-
meters in 24 hours.

The instirument offers a low-level trans-
ducer sensitivity of 500 microvolts per
centimeter, a fail-safe alarm circuit that sig-
nals when any data exceeds predetermined
high or low limits, and display intensification
of the channel responsible for an alarm.
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Cockpit CRT
Three Fairchild-Du Mont, Clifton, N.J., tubes
suitable for airborne cockpit application have
recently been introduced. Two of these, the
KC 2722, a ruggedized 2%:" high brightness

tube for binocular applications and the KC
2672, 5" for cockpit radar projection, repre-
sent the head-up display group. The KC 2667
is a lightweight space saver panel mount type
developad specifically for use in airborne
electronic countermeasure systems,
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Trigger Generator

A Trigger Generator designed lo trigger
most flash tubes has been introduced by the
United States Scientific Instruments Inc,,
Watertown, Mass. This generator is said to
eliminate the need to design and fabricate
specific circuitry for each individual experi-
ment. The unit, type 3014, is self-contained, all
solid state, and can be used for shunt or series
injection triggering. Qutput voltage in excess
of 30 KV is available in all operating modes.
Operating modes are single shot manual, in-
ternal at 60 pps, external up to 400 pps.
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New 1.2” Deflection Assembly

The Deflection Components Division of
Cleveland Electronics, Inc., Twinsburg, Ohio,
has announced a 1.2 deflection assembly for
use with current lead oxide television camera
pick up tubes. This assembly, Cleveland Elec-
tronic part number PYLFA-708, is said to in-
corporate the latest techniques in deflection
yoke manufacturing for color television
cameras.

The deflection component contains a yoke,
a segmented focus coil and an alignment coil
packaged within a completely shielded mu
metal housing.

The resolution capabilities of this assembly
are said to be in excess of 600 TV lines and
geometric distortions have been held within
1 per cent total, In production, this assembly
can bhe furnished in matched sets according to
camera design requirements.
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MINIATURE

T-1 INDICATOR
LIGHTS FOR
EVERY
APPLICATION

llluminated hardware for a

wide variety of console and
instrument display functions,
utilizing miniature lamps.
Off-the-shelf or custom designed.

Write for detailed
specification sheets

QUICK-LENS

Micro-miniature
front-relampable in-
dicator lights. Uses
T-1 grain-of-wheat
lamp. From 1.5 to
28 v. Interchangable
lenses.

MINI-LENS

Provides minimum
spacing between
lights. Front relamp-
able with interchang-
able lenses. Can be
RFI shielded.
Threaded body for
direct mounting to

panel.
FLUSH-LENS
y A new design for

panel mounting with-
out protrusion. Re-
lampable, RFI
shielded, waterproof
and relampable. In-
terchangable clear or
colored lenses.

TRANS-LENS

Front relampable in-
dicator light, util-
izing high-gain tran-
sistor driver. Clear
or colored inter-
changable lenses.
Extremely compact
circuitry on integral
p.c. board.

Illustrations are actual size.

2928 nebraska avenue

display devices, inc

santa monica, california 90404
(213) 393-0385
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IC Driver/Decoders

An |C driver/decoder for driving incandes-
cent lamps in IEE rear-projection readouts, plus
other similar applications, has been introduced
by Industrial Electronic Engineers, Inc., Van
Nuys. According to the firm, use of the latest
integrated circuits for gating and coding
makes possible a smaller, more reliable in-
strument. Other advantages are said to include
internal data storage for pulsed operations or
single line for strobe and re-set, low power
consumption (typically 500 mw), same logic
voltag2 as used with 1C’s and high noise im-
munity (1.0 v.) which prevents false decimal
indication.

All models incorporate forbidden code re-
jection which eliminates ambiguous displays.
Standard 8-4-2-1 BCD code accepted; equiva-
lent decimal output provided.
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Graphic Display Unit

A high-performance graphic display unit de-
signed for use with 5DS Sigma 5 and Sigma 7
computers has been announced by Scientific
Data Systems, Santa Monica.

The SDS Model 7580 Graphic Display can
be used to display data from on-going experi-
ments, operate upon sltatic displays to study
the efects of design- or test-parameter changes,
or visualize data or programs stored in
memory to facilitate the development of new
programs.

The unit features a 21-inch cathode ray tube,
four display generators, a 6-character alpha-
numeric  keyboard, a 16-character function
keyboard, four action switches, light pen, and
associaled electronics.

Solid-state deflection and control circuitry
are used in the CRT for accuracy, stability, and
speed. Nominal display area is 100 square

inches, accommodating 1024 divisions along
hoth the X and Y axes. Within the 10-inch by
10-inch working area, resolution of a point is
0.01 inch and plotting rates exceed 140,000
poin's per second,
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Video Information Display

The Model 440 Video Information Display
has been announced by Data-Vox Corp., Sara-
sota, Florida. The Display is of modular con-
struction and is designed for use with stan-
dard communication circuits as an input/out-
put terminal. As an input terminal, it can be
used to assemble and verify message segments
prior to transmission. As an output device, it
provides a highly legible, on-line CRT display,
according 1o the co

The Model 440 conlains two major assem-
blies: a buffered character generator and one
or more companion video TV monitors for
muossage display. The character generator sub-
system includes an input buffer with wired pro-
mramming for interface with teletype lines,

AUTOMAX cine/pulse cameras are
unique, in that they are 1009%
specially manufactured to meet the
rigid requirements of photographic
instrumentation applications . . . not
just amateur movie cameras with
motors attached. Further, they have
been produced by the same manu-
facturers, under the same ownership
and management for over 15 years.
All components are manufactured to
AUTOMAX specifications; replace-
ment parts are always available for
all of the 16 models, regardless of
age. No AUTOMAX camera has ever

INSTRUMENTATION MARKETING CORPORATION

B20 SOUTH MARIPOSA STREET * BURBANK, CALIFORNIA 915086

nonobsolescent
3omm cine/pulse
data recording

camera!

become an “orphan)’ a fact worth
considering when contemplating the
purchase of equipment of this type.

With 16 models available, chances
are one will meet your requirements.
If you need a pulse camera that
operates up to 10 fps or 16 fps
cine, for things such as business
machine computers, traffic studies,
air, sea or land vehicle instrumenta-
tion, hurricane research, CRT record-
ing, documentation sequential stills,
or what have you . . . contact us now
for more information.
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.

data sets, or other external devices such as
manual keyboards or tape readers. Incoming
information i1s assembled into the display for-
mat and sequentially converted to an alpha-
numeric video presentation. A standard display
format of 384 characters is provided normally
in a 12 line x 32 characters per line presenta-
tion. The characters are displayed in a smooth
continuous font (not dot patterns or stroke
approximations). The use of TV display tech-
niques results in a sharp, well defined pre-
sentation. The system produces an output
signal fully conforming to the E.LA. standards
for interlaced 525-line Video.
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1 H Digital Refresh Memory

A digital refresh memory has been developed
by Digital Devices, Inc., Syosset, N.Y., which
stores up to 512 bits of digital data to refresh
a single horizontal television line, or for use
as a high speed scratch pad memory.

Designated type 457E, the unit uses a glass
delay line as the storage element. Integrated
circuitry is used to interface the delay line to
standard RTL levels, and includes the read
and write amplifiers, as well as retiming.
Operating from standard DC power supplies,
the unit accepts inputs of serial data and sys-
tem clock, and provides an output of retimed
digital data.

The unit is designed to operate in normal
commercial environments of +10°C to
+60°C. Package size is 42" x 57 x 1%,
Threaded holes are provided for easy mount-
ing.
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Readout Provides Brighter
Display

Alco Electronic Products Inc.,, Lawrence,
Mass,, offers an improved series of numeral
and symbol readouts. Newest addition is called
RFK Series and is currently available for im-
mediate delivery. Because of demand, this
readout is larger and brighter, and is designed
for users who require higher intensity.

RXF Series

The “in-line” design makes use of engraved
acrylic plates which are mounted in a tightly
packed stack and are individually edge lit
by selectively energizing the lamps. Two lamps
per plate are used to obtain a higher light
output

This series is available in 6V, 14V or 24V
models for both numerals and symbols. Its
overall size is 3%" high, by 1%” wide, by
1%’ deep—including the printed circuit
board. The display area for the figures, which
are formed by a series of engraved dots, is
approximately 1-1/6" high, by %" wide.

The unit features a solid aluminum body that
acts as a heat sink for the bulbs which are
mounted on top and bottom of the unit.
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New Photometric Bench

Accessories
The HEC Lamp Mounting Unit will accept
clear or inside frosted secondary lamp stan-
dards up to 1000 watts, and is supplied with
the appropriate socket. Location of the socket
mounting and dimensions of the diaphragm
opening are as specified by the National
Burzau of Standards. The socket mount is ro-
tatable. The HEC Opal Glass/Filter Holder
Diaphragm provides a convenient method for
spring loaded mounting of 2"_x 27 filters, or
an opal glass on either side of a 13" x 134"
aperture. Available from Hoffman Engineering

Corp., Old Greenwich, Conn.
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Flexible Fiber Optics Cable
Fiber Optics, Inc., Santa Cruz, announces
availability of flexible fiber optics cable (luma-
cord) in a wide range of length, diameter,
and optical configuration.

With luma-cord, the company claims, con-
trolled intense light, safe for use in explosive
altmospheres, can be channeled from one
source to one or more end points. Eliminates
miniature bulb problems, reduces maintenance,
provides greater light intensity than conven-
tional sources, Applications include data pro-
cessing (oplical sensor), industrial controls
(counting devices), vending machines, appli-
ances, and other uses where intense, focused
or pinpoint light is required.
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T-1, T-1-1/4 Bi-Pin Lamps

Two lines of sub-miniature bi-pin lamps with
installation and operating cost savings for in-
dustrial users were recently introduced by
General Electric’s Miniature Lamp Department,
N.Y.

The company's T-1 and T-1% lamps feature
a plastic base that resists distortion due 1o
heat, thereby eliminating replacement prob-
lems. In addition, the lamps have gas venl
slots that facilitate automated dip soldering of
the lamps on printed circuit boards.

Available in both T-1 and T-1% types are
three basic lamps: two rated at .06 amperes
with design lifs of more than 100,000 hours,
and one 40,000-hour lamp at .115 amperes.
Lamp type identification, printed on the base
of every GE bi-pin lamp, eliminates chances
or delay or error in choice of lamp, according
to the co.
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Precision Tube and Coil Mounts

Beta Instrument Corp., Newton Upper Falls,
Mass., offers Precision Tube and Coil Mounts
for the mounting and alignment of cathode-

ray-tubes, direct view storage tubes, single,
gun recording storage lubes, dual-gun record-
ing storage tubes, deflection yokes, focus coils
and centering and alignment coils,

These units can be adapted to any combina-
tion of fixed and moveable yokes and coils.
A micropositioning coil mount allows six
independent degrees of motion, the adjust-
ments of which can be locked without the
slightest movement of final coil position. The
bezel ring arrangement allows the tube lo be
easily removed from the front without dis-
assembly of the frame or movement of the
coil mounts.

The mounts are machined from aluminum
and stainless steel, completely non-magnetic
(including hardware) and finished in gold
anodize,
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Low Frequency Receiver

A low-frequency receiver designed for elec-
tromagnetic and radio interference (EMI/RFI)
measuring, spectrum analysis and surveillance
applications has been announced by the
Honeywell Test Instruments Division’s Anna-
polis operations. Model 6869 VLF receiver is
described as a wideband, electronically tuned,
programmable device with digital readout
capability. It covers a frequency range of 1 to
500 kHz. A wide selection of IF bandwidths
and detector functions including AM, FM,
NFM, FSK, CW and Pulse reception is possible,
according to Honeywell, making the unit suit-
able for use in automated EMI/RFlI measuring
systems.

Other features of the Madel 6869 were listed
by the firm as:

Internal or external frequency sweep, in-
ternal or manual turning; Six voltage- or
manual-selected bandwidths (100 Hz to 30
kHz), with remote capability; IF, audio, video,
and wideband output; Narrowband dynamic
range (greater than 70 db):; Maximum noise
figure, 6 db (typically 3 db).
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Indicating Focatron

Model P-122 Indicating Focatron instrumenl
is now being ofered for optical alignment and
gauging in assembly and quality control by
Photomechanisms Division, Inc., Huntinglon
Station, N.Y., a subsidiary of LogEtronics, Inc.
The plane of best focus in optical systems is
located accurately (limited only by mechanical
precision) and instantly as a peak reading of
the Focatron meter. In replacing the human
eye with a consistent photoelectric probe, the
Photomechanisms Model P-122 eliminates the
variable differences from persan to person,

What’s black and white
and read all over?

Old joke, great product. Digiswitch® and
Miniswitch® are the industry’s standard
in thumbwheel swiiches. You'd almost
think we'd pioneered the thumbwheel
swilch. (We did.)

Digitran switches set quickly.
Read clearly. Save you up to 50% in
panel space over old fashioned rotary
switches. Absolute simplicity means
absolule reliability. A million counls
guaranteed.

As the world's largest manufacturer

of thumbwheel switches we happen to
have the world's largest library of
thumbwheel switch applications. Want
more information about how Digitran can
help with your switching problems?
Send for our cataleg, and we'll give it

1o you in black and white.

THE DIGITRAN COMPANY
Subsidiary of Becton, Dickinson and Company [£2]
855 8. Arroyo Pkwy./Pasadena, Cal. 91105
Tel: (213) 449-3110/TWX 910-588-3794
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The New
DP-204

The DP-204 is one of the
series of advanced graphic
recording units manufactured
by Geo Space Corp. These units
are designed for high speed
on-line operation with a digital
computer. They record on film
or photosensitive paper up to a
maximum size of 40" by 60",

A typical plot can be made in
minutes. Applications of the
DP-204 include maps, line
drawings, schematics and
many other types of graphic
displays on reproducible
media.

The plotter is available with
film cartridges for use in
computer rcom environment.
Optional features allow the use
of sheet film in various sizes

Illuminating range is from 0.01 to 100 Lux,
and standard Focatron probes cover a spectral
range of about 400-700 millimicrons. Besides
the Model A Universal probe 1.1” in diameter
and 0.4 thick, other probes are designed for
use with microscopes, graphic arts copy,
cameras and enlargers, microfilm cameras, and
optical benches. Size of the Model P-122 is
97 x 10" x 12”; power requirements are 105-
130 volts ac, 50-400 cps, and 100 ma.
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Solid State Rectifier

Development of a suitable solid state high
voltage rectifier for television sets has been
announced by Varo, Inc., which will replace
the high voltage rectifier and shunt regulator
tubes which have been identified as sources
of x-ray radiation in color receivers,

In addition, it will permit the manufacture
of complete solid state receivers since the
high voltage rectifier tube is the only re-
maining tube—other than the picture tube—
in some sets currently being produced. Other
advantages of the solid state device are said
to be longer life, cooler operation and less
power drain.
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Annuniciator Combines Lighted
Indication With Voice Messages

Master Specialties Co., Costa Mesa, Calif.,
has developed an annunciator system that com-
bines the standard lighted word-indicator with

a coresponding pre-recorded voice message.
This system is called AVA for Audio/Visual

Fast gapping is supplied on all recorders
without requiring a second capstan. Synchro-
nous or asynchronous read capability is pro-
vided as an option. All silicon semiconductors
and DTL integrated circuits are used in the
simplified circuitry.
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Statistical Voltmeter

A solid-state voltmeter which analyzes ran-
dom or noiselike waveforms on a statistical
basis has been introduced by Micom, Inc,
Palo Alto. Called the Model 3100 Statistical
Voltmeter, the instrument makes a simple,
direct measurement of waveforms and has
application wherever it is necessary to measure
electrical signals such as dynamic signal varia-
tions or noise generated by various types of
transcucers that detect mechanical movement,
fluid changes, weight variations, electrical
fluctuations, and many other physical and
chemical phenomena.

The primary advantage of the 3100 over
amplitude distribution analyzers is said to be
that the unit can track a changing input signal
and conveniently read the signal voltage be-
cause it directly reads the voltage for preset
statistical limits, In other words, given a
specified percentage of time that a signal will
be found within some peak-to-peak voltage,
the 3100 can find that corresponding level or
voltage.
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Miniaturized Digital Readout and
Remote Control

A miniaturized digital rcadout and remote
control, model 825, is now supplied as stan-
dard equipment with the Selectroslide Model
SLT-750 automatic slide projector, built by
Spindler & Sauppe, Inc., Glendale.

Serial printer

The Serial Character Printer (SCP-6)
provides a fully digital printout capability
for light beam galvanometer oscillo-
graphs, according to Adtrol Electronics
Inc., Philadelphia, Pa.

The SCP-6 prints six numeric characters
in serial form along the edge of the os-
cillogram in time coincidence with the
analog trace. The analog record may then
be directly correlated to the numerical
information at any oscillograph speed—
1500 characters per second.

Relative or absolute time from digital
time sources may be recorded simul-
taneously with the analog record, or any
digital data may be printed, such as from
frequency counters, digital voltmeters,
etc., to provide the oscillograph user the
full advantage of both digital and analog
recording from the same oscillogram
without sacrificing galvanometers and
magnet block positions.

The SCP-6 accepts six BCD characters
in parallel, and records each character
serially by a single character recording
head mounted within the oscillograph.
Signals to accessory equipment are avail-
able enabling multiple oscillographs to
record identical data. Storage is incor-
porated to allow the input data to
change during the printing cycle. Three
timing channel inputs are provided for
independent time marking of the record
adjacent to the numerical data. Any three
time bases may be used to yield discrete
time references or event markers.

The character size remains constant in-
dependent of paper speed. The paper
speed controls set the optimum character
spacing to the oscillographs, automati-
cally, without calculations, setups, gain or

Why HF Image Systems

chose American Monarch
to supply its pushbutton
keyboard requirements

card system

A unique diode switching matrix, flexibility in design and lower
cost perstation caused HF Image Systems to pick American Monarch
as one of their prime suppliers of multi-station pushbuttons. Key-

board requirements for data entry and retrieval systems call for
superior machine quality and fool-proof maintenance programs.
American Monarch’s newly developed diode logic printed circuit

Annunciator, and it said to distinguish itself
from other voice systems by its compact size
and the use of miniature, individual, plug-in

balance adjustments. The recording head

1 ” "
from 812" by 11 up to the is fully compatible with all oscillographs.

maximum size of 40” by 607,
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Recording media is either film T\’hpe Syif:mc?: ’S'uﬁ:g fg; fifiﬁt ingt?ﬁg?::gfn S s & & - boards mount directly on switch blade lugs. A single contact per
or phO‘tOSGHSIFLVe paper. Film aircraft, aerospace ground support equipment, i _@_ 5 ;6- b= = station DTOVidES logm output. This reduction in moving parts and
ifé;fi“cﬁfﬂ?ﬁiiﬁff s anh ity appiipeinns ds Wl L ey “ § 5 e hand wiring means a vastly more reliable switch. Cost per station

. toring status condition in industrial or com- % = sk i -in i - -
Additional models of the mercial process control installations, accord- r B e ] is reduced. Plug-in interchangeable keyboards mean no on-the

job maintenance problems for the 68 station keyboard pictured.
American Monarch integrates both rigid and flexible printed circuit
boards with pushbutton switches.

plotter are available for high ing lu the firm

resolution recording require- Circle Reader Service Card No. 68 > ‘ ; g .
ments or other special graphic v ' L
systems. Eqg.: High Speed .
Graphic Recording System and
Special Purpose Digital
Peripheral Devices.

REFERENCE 1S CENTER LINE OF
MOST SIGMIFICANT DIGIT

We manufacture switches using both the diode
logic boards (A) and the resistance logic boards
(B) that are built into this piece of Houston
Fearless equipment. We can also engineer

ANALOG RECORD

Incremental Recorder
Peripheral Equipment Corp., Van Nuys, is
now in production on the 800 bit per inch, 700

VARIABLE

(5=
S[FPANC(E

COMPUTER DIVISION

5803 Glenmont Drive
Houston, Texas 77036
(713) 666-1611
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character per second digital incremental re-
corder. System/360 compatibility is said to be
assured with the technology employed in the
PEC Model 807, which features a wide band
velocity servo drive coupled ‘vith an optical
capstan encoder to provide higher speeds and
greater data precision than possible with step-
ping motor drives. Skew is of critical impor-
tance when placing bits 1.2 mils apart for
IBM compatibility at a packing density of 800
bpi. A single capstan (without pinch roller)
and electronic de-skewing combine to elimi-
nate the major skew components, assuring true
IBM compatibility when reading back on the
computer transport,

This direct control system provides con-
tinuous numerical indication of the slide being
projected, and permits forward and reverse
slide intermixing at speeds approaching ran-
dom-access selection systems.

Focus may also be remotely controlled by
the new unit if projector is equipped with a
Model 715 focus accessory. A third control,
an on/off lamp switch, turns the projection
lamp off without disabling the slide-changing
mechanism or numerical indicator.
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| SEC. MARK \
1/10 SEC.MARK

1/100 SEC MARK

——— PAPER EDGE
PAPER MOVEMENT

TYPICAL REAL TIME PRINTOUT
The SCP-6 is rack mounted (19”"W x
7"H x 16”D) weighing 30 pounds. All
connections are rear entry with mating
connectors, power cable and data output
cable provided. Power requirements are
115 VAC % 10V @ 2 amperes maximum,
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switches to fit your own printed circuit board
specifications (C).

NOTE: A nationally known expert in the diode

logic switching area is Mr. E. ). Petersen, our

V.P. Engineering. Write on your letterhead. We ’
will be happy to arrange a meeting. A

AMERICAN MONARCH

DIVISION OF MINNEAPOLIS SCIENTIFIC CONTROLS CORPORATION

A ROWAN AFFILIATE RoOowRAn

2801 37th AVENUE NORTHEAST « MINNEAPOQLIS, MINN. 55421 « 612—788-9161
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“ZERO
RECOVERY

TIME”
High Voltage
CRT

DISPLAY
SUPPLY

FEATURES

[ “Zero recovery time” to
load current transients.

[ Silent operation.
No oven warm-up time.

[J New low-cost system
supplies with narrow
voltage range.

ALLOTHER PERFORMANCE

FEATURES AS GOOD OR

BETTER THAN PREVIOUS
MODELS

Write for
New
Comprehensive |
Short Form/
Specification
Data
Catalog

or call (617) 899-0510

WALDEN
ELECTRONICS
CORPORATION

223 CRESCENT ST., WALTHAM, MASS. 02154
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New Literature

Colorful Magnets
To Assist Scheduling

Rol-a-chart , Mill Valley, Calif., offers a full-
color 16-pg. catalog of permanent ceramic
and flexible plastic magnets, illustrated in ac-
tual size, for use on all types of magnetic
scheduling boards. Illustrated are round
magnels, square magnets, rectangular magnets,
strip magnets, magnet sets, and magnets im-
printed with numbers, letters, and scheduling
symbols. Marking pens and pencils, Rol-a-chart
magnetic visual control boards, and other
accessories for use with magnets are also
illustrated.
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CRT Display Techniques
A 12-page booklet containing four articles on
cathode ray tube displays gives a comprehen-
sive picture of present status of displays opin-
ions of leading manufacturers on raster-scan
techniques, technical considerations which are
influencing CRT display design, description of
a CRT console for remote computing, and use
of magnetic disc with TV monitors for low-
cost graphic displays. Each article contains il-
lustrations, some with complete schematics of
the system described. Booklet is issued by Dis-

play Division, Data Disc, Inc., Palo Alto.
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Miniature Decoder/Driver
with Memory

Instrument Displays, Inc., Danvers, Mass,,
offers the Mini-Diget Multi Decade BCD De-
coder/Driver with Memory, which comes com-
plete in one package ready for mounting.

The memory function is provided by a sili-
con monolithic four bit, gated latch circuit
which accepts 4 lines 8-4-2-1 BCD input from
DTL & TTL circuitry and provides decimal
readout on miniature cold cathode display
tubes.

Reduced installation costs, simple front panel
mounting and front panel customizing capa-
bility are some of the features provided by the
Mini-Diget line, according to the firm.
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Logic-Lites Catalog

Eldema, a division of Genisco Technology
Corp., Los Angeles, has published an eight-
page condensed catalog listing specifications
of the line of indicator lights and logic-lites.
Used in military, industrial and commercial
applications, the lites feature built-in tran-
sistorized lamp driver networks, and the RFI/
EMI shielded versions of lampholders which
provide attenuation for interference shielding.
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High Resolution
Cathode-Ray Tubes

Fairchild Du Mont Electron Tubes, a division
of Fairchild Camera and Instrument Corp.,
Clifton, N.J., offers a 2-color brochure for the
firm’s line of standard high resolution cathode-
ray tubes. Bulletin HR-8 furnishes general in-
formation on these specialized type of display
tubes including detailed design on physical and
electrical characteristics of the 34 types listed.
It discusses typical operating conditions, notes
on magnetic deflection, fiber optics capa-
bilities and application assistance from Du
Mont.
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Neon Glow Lamps Brochure

An eight page illustrated brochure has been
published by Signalite Inc.,, Neptune, N.]., de-
scribing neon glow lamps for indicator applica-
tions, circuit components, and voltage regula-
tions. This includes discussions on light output,
longevity of the lamp and external conditions
acting on the glow lamp. The brochure
includes an ionization time vs. percent over-
voltage graph, plus a circuit drawing showing
various breakdown measurements, as well as
a compilation of relevant terms which are
clearly defined.
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Dac Systems Brochure

Adage Inc., Boston, Mass., has completed a
brochure describing their “Y"" Series Digital-to-
Analog Conversion Systems. System structure
and operation are discussed, including features
such as the flexible addressing capability and
the availability of two Data Distributors to
provide different degrees of sophistication in
system control,
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Magnetic Visual Control Systems

Methods Research Corp., Staten Island, N.Y.,
offers a 28-pg. color and descriptive catalog-
price list depicting photographs and descrip-
tions of installations of its’ Magnetic Visual
Control Systems. It deals visually with ideas
and pictures of a variety of boards for handling
almost every company type of job in maintain-
ing perpetual data for daily, weekly, monthly
or yearly use. lllustrations include computer
scheduling, PERT planning, organization charts,
sales incentive, stock market boards, hospital
admissions and nurse scheduling, and controls
for production, maintenance, personnel schedu-
ling, shipping and ordering, trucks, schools,
utilities and government.
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Librascope Brochure

An aircraft flight-control system is described
in a brochure, “librascope L-193 Head-Up
Display”, published by General Precision Sys-
tems Inc., Glendale, Calif. lllustrated and print-
ed in full color, the brochure provides techni-
cal information on the servoed cockpit display
system. The information on the L-193 includes
aircraft attitude, altitude, heading, airspeed,
flight-director, localizer, glide path, flare out,
and other flight conditions.
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Programmed Image Analysis

A 6-pg. color brochure describing a general
purpose visual image processor which reads
from or records on film, differentiating be-
tween wanted and unwanted data, is offered by
Information International, Los Angeles, Calif.
Under control of a stored program it can iden-
tify and trace only the object of interest, as
opposed to “flying spot” techniques, which
gather and store all data points. Subunits of
the complete system, including the film handl-
ing optical/mechanical unit, signal processing
and logic unit, programmable light source
(point-plotting CRT), scan control monitor unit
and CRT graphic terminal with light pen are
also described. An introduction to the field of
automatic image analysis, as well as operations
involved in a typical applications such as the
reading of theodolite film are given.

Circle Reader Service Card No. B3
INFORMATION DISPLAY, May/June 1968

Production Tools for
Industry

Tool Importers Inc., N.Y., N.Y., offers a
~production Tools for Industry” catalog. It
features: 2nd Operation Lathes, Hardness
Testers, Vertical & Horizontal Milling Ma-
chines, Turret Tooling, Bench Centers, Dial
Bore Gages, Measuring Tools, Granite Surface
plates and Comparators, Toggle Clamps, Port-
ahle Clamps, Carbide Tipped Tool Bits, Lathe
Chucks, Chucks Converters, Rotary Tables, Di-
viding Heads, Boring Heads, Arbor Presses,
Angle Machine Vises, Adjustable Angle Plates,
Heavy Duty Milling Machine Vises, Drill Press
and Shaper Vises, Magnetic Chucks, Time
Savers, Step Blocks, V-Blocks and Clamps,
Tapping Attachements, Precision Live Centers.
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Electronic Measuring
Apparatus

Philips Electronic Instruments, Division of
Philips Electronics and Pharmaceutical Indus-
tries Corp., Mount Vernon, N.Y., offers a 50-
pg. illustrated catalog describing Norelco mea-
suring units, and delineates all specifications
and product features. The catalog is divided
into three product sections. The first is de-
voted to the Norelco oscilloscope series . . .
that presents wide bandwidths combined with
high sensitivity. The second deals with elec-
tronic multimeters, many of which offer
capabilities such as upscale meter reading,
automatic polarity indication, and built-in
2000-3000 times overload protection. The third
covers signal sources which provide low fre-
quency generating measurement. Each product
section contains full descriptions of companion
and accessory equipment.
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Multicell Magnetic Shielding

Enclosure

A new multicell magnetic shielding en-
closure which shields high energy output x-ray
tubes used in nuclear and other research ap-
plications against external high level magnetic
fields, is illustrated and described in Data
Sheet 194 offered by Magnetic Shield Division
Perfection Mica Co., Chicago, Ill.
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Easy-To-C Program Computer
Clary Datacomp Systems, San Gabriel, Calif.
has published an eight-page brochure describ-
ing digital computing equipment. Model DE-
600 computer can be used either as a calcu-
lator ar as a decision-making digital computer.
included in the brochure are solution times
for such problems as third-degree polynomial
curve fit, solution of simultaneous equations,
correlation and T-test, and compound interest.
There is also a brief summary of pre-program-
med problem-solving packages and compuler
veripheral equipment available from Clary.
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Flash Photolysis

Xenon Corp., Watertown, Mass., is now
offering a brochure describing their Flash
Phololysis System #384. The system is stated
to include high hold-off pluse flashtubes, mi-
cro pulsers, and spectroscopic delay trigger
systems.

Circle Reader Service Card No. 88

INFORMATION DISPLAY, May/June 1968

NINE FOR

Can a
fine fine-scan
camera be
sold at a low, low
price?

YES. At a cost roughly half that  And only the versatile Packard
of comparable cameras, the Bell PB940 offers you a choice
PB940 offers unmatched value of these three options:
for microscope work, docu- « Crystal-controlled random
ment reading, data transfer, interlace at 1 of 5 scan rates.
quality control. You get: « External EIA drives in full
» Positive 2:1 interlace at 875 compliance with RS§170.
or 525 scan rates as = ~ -~ » Remote control.
standard equipment. | Write today for full
¢ Class A separate information and
field mesh vidicon i prices on the
as std. equipment. *mmmmesemmmmm! PB940 camera. rose
THE VALUE LINE

840 - Packars Sell

Packard Bell

449 lowrence Drive, Mawbury Pork, Calil. 91320, Tel: (805) 458-6601
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FOR REFRESH

DELAY LINES

WITH INTERFACE
ELECTRONICS

MULTIPLE DELAY LINE
PACKAGES

—— - —

Digital Devices Inc. offers a com-
plete line of delay lines, associated
electronics and related systems and
subsystems. Write,-wire or phone for
the name of your nearest DDI repre-
sentative and let him show you how
you can store more information with
greater reliability and at less cost.

DIGITAL
DEVICES InNc.

200 Michael Dr., Syosset, L.l., N.Y., 11791
Phone: (516) 921-2400. TWX: (510) 221-2187
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' Visual display unit permits

”conversation” with

computer

People who know nothing about a

computer can use one simply by point-
ing an electronic probe at a new image
display unit introduced by International
Business Machines Corporation.
The IBM 2760 optical image unit pro-
vides a two-way conversational link with
System/360. It can be used by nurses
who update patient records, design en-
gineers who estimate manufacturing
costs, insurance agents who plan client
coverage, and in many other applica-
tions.

The display may be located wherever it
is needed—at a hospital nursing station,
in a laboratory, factory, warehouse or
branch office. Linked by telephone lines
to a remotely-located computer, the dis-
play permits users to get information into
and out of the data processing system in
terms completely familiar to them. They
don’t even have to know how to operate
a keyboard.

Through a split-screen technique, in-
formation and questions are projected
from a film cartridge onto a page-size
area at the right of the unit's screen. They
can be shown as words, pictures and
checkpoints. The film images are tailored
by the user to a particular task. They
represent a series of logical steps that
must be taken, or questions that must
be answered, to complete the job.

The left side of the 2760 screen is used
to identify relatively permanent informa-
tion. The response points on this side of
the screen can be labeled by a transpar-
ent overlay or template corresponding to
such fixed information as bed locations
in a hospital, or storage areas in a ware-
house. In effect, the operator can—by
overlaying a template—use these res-
ponse points to quickly provide the com-
puter with supplementary data about the
particular job.

The user also may enter variable al-
phabetic and numeric information by
touching different points on the image
of a keyboard. When all necessary ques-
tions are answered, the results are
printed on an IBM 2740 communications
terminal adjacent to the display.

VARIETY OF APPLICATIONS
In use at a hospital nursing station, for
example, a nurse might insert a film cart-

ridge on patient care into a slot on the
front of the unit. Triggered by the com-

puter, the first few images would ask"

her to identify the patient. Then, with the
tip of her light pen, she would tell the
computer exactly what information she
wanted to record. As subsequent images
flashed in front of her, she might note
that medication was dispensed. More
images would appear asking her the
medication’s type, dosage and frequency.
When finished, she could ask the com-
puter to print out a full, updated patient
report.

e

With the touch of an electronic light pen to
the screen of this image display unit, an engi-
neer can speed information to a remotely-
located computer.

INFORMATION DISPLAY, May/June 1968

In a manufacturing plant, an engineer
might use the display terminal to find
the most economic way of making a
product. With the light pen, he would
specify materials, shapes, methods of
drilling, depths of holes and other var-
iables. When finished, he would signal
the computer to give him a detailed ana-
lysis. He could also get comparative cost
estimates rapidly by changing only those
variables or manufacturing methods he
wishes to re-examine.

An experimental version of the optical
image unit has been used in a pilot en-
gineering cost estimation program at
several IBM facilities.

In addition to patient record-keeping,
cost estimating and insurance applica-
tions, the 2760 might be used to keep
track of warehoused stock by quantity
and size, to enter sales orders into com-
puter files, or to process driver licenses
at motor vehicle bureaus. The applica-
tions are programmed by the user to
meet his requirements.

FILM CARTRIDGE

The film used in the 2760—16 milli-
meter color or black and white—is
stored in cartridges that are inserted into
a slot on the front of the unit at the
beginning of a job. A single cartridge
can hold up to 128 separate images, or
frames. When the cartridge is inserted,
a signal is transmitted to the computer
identifying the nature of the job. The
computer then calls into memory the ap-
propriate instructions and data that will
allow it to make the necessary calcula-
tions and record revisions.

IMAGE DISPLAY

Film threading and feeding are con-
trolled by the computer. The first few
images, displayed on the right side of
the viewing screen, ask for basic identify-
ing information such as the name of a
patient, or the type of manufacturing
operation. In many cases, the alternative
responses would be multiple choice and
the operator would touch the light pen
to the appropriate response. If a person’s
name is needed, or a number, an image
of a keyboard will be automatically dis-
played. The operator may touch several
points to spell out the name or indicate
a series of digits.

OPERATOR INTERACTION

With each touch of the light pen to
the screen, a “beep” lets the user know
that the computer has received the in-
formation. If a mistake has been made,
the computer will signal either through
the display or through the adjacent type-
writer terminal. The operator also may
change or cancel previously transmitted
entries by pressing a button or touching
the light pen to the appropriate point
in the display.

INFORMATION DISPLAY, May/June 1968

>0

>0 > ©

More Q & A

on BENRUS
CRT DISPLAY

Why so few controls?

To make it easier
for you to write
your instruction book.

Doesn't it also simplify
operation to foil knob twiddlers?

You said it!

Can | get screwdriver controls?

Sure. They are standard options for focus, intensity,
and x and y position. So is no on-off switch.

We can't repeal Murphy's law —

but we can put the odds in your favor!

Any more questions?
Chances are you'll find the answers in
our brand-new Catalog #802 which
describes 3110 standard displays.
Write or phone for your copy.

BEINRUS

TECHNICAL PRODOUCTS OIVISION

BEMRUWS Watch Company, Inc.

Ridgefield, Connecticut 06877 Telephone: (203) 438-0333

FOR LEADERSHIP IN CRT DISPLAY WATCH BENRUS

Array of Benrus CRT Displays ready to insert in rack.
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Over 809% of current magnetic shield designs originated
at MSD. Some were pretty simple...and some were
pretty complicated. Each was so successful that they
have made MSD the world recognized standard in
magnetic shield design and fabricating.

Whether your specific shield problem requires a com-
plicated or simple solution, MSD's vast design, en-
gineering and fabricating experience is available to you.

Write for EMC Engineering and Procurement Catalog

West Coast Stocking Reps
Tech Rep Distributor Co. Frauman Associates
10606 W. Pico Blvd. P.O. Box 969
Los Angeles, Calif. 90064 Menlo Park, Calif. 94026
213, 836-6806 213, 871-0055 415, 322-B461

Co-Netic

MAGNETIC
SHIELD
DIV.

UNUSine
I HWM
F LIFE

VIAGNETIC SHIELD DIVISION

Originators of permanently effective non-shock sensitive shielding alloys

PERFECTION MICA COMPANY
1322 N. Elston Avenue, Chicago, lllinois 60622

Phone: 312, EV 4-2122 TWX 910 221-0105
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Activities

NEW SID MEMBERS

ADAMS, David L., Wichita State University; BAGE, Earl A,
General Electric; BEAN, Elizabeth S., Navy Undersea Warfare
Center; BIDWELL, John L., General Dynamics; CAMPBELL,
George C., Allstate Insurance Company; CARSON, David R.,
Control Data Corporation; CINQUE, Gregory, CBS Labora-
tories; CUMMINS, David E., Stanford University; CUNNING-
HAM, James E., Electronic Image Systems Corp.; DIEHL, Alan
E., Electrosystems; ELY, William Brewster, Engelhard Hanovia;
FARR, Marshall J., Office of Naval Research; FAULKNER, L. E.,
LTV Aerospace; FINE, Joan K., Digital Equipment Corporation;
FITTING, Frederick N., Metra Instruments; FRANZ, Warren L.,
Shell Development Company; GONYOU, George W., Federal
Aviation Administration; GORKIEWICZ, Walter J., RCA La-
boratories; GREIG, W. G., Moore Business Forms Inc.; GUZ-
MAN, Adolfo, (STUDENT), Project MAC; HECHT, Laurence
W., Owens-lllinois Inc.; HENRY, Raymond V., LTV Electro-
systems; HOISETH, Roland L., COMCET Inc.

HOLLAND, John R., Bell Telephone Labs.; JENKIN,Deith R.,
Speedring Corporation; JOHANNS, J. H. M., N. V. Phillips
Gloeilampenfabrieken (Netherlands); JOHNSON, Bud, Brown
Engineering Company; KAZUK, Walter F., Clinton Electronics;
KEPPLER, Eugene F., General Electric Company; LEYENDECK-
ER, Jerome ., Westinghouse Elec. Corp.; LOWRY, William,
SIOC Ltd.-Canada; MAUTER, Keith F., Owens-lllionois Inc.;
MICKELSON, Nils B., Otis Elevator; MOFFAT, Burnham,
Communications & Systems Inc.; NEVIN, Donald M., Integral
Systems Inc.; OGLE, James A., Burroughs Corp.; PHILLIPS, H.
Don., Westinghouse Electric; PILLA, Michael A., Bell Tele-
phone Laboratories; POWERS, Cyril M., McDonnell Douglas;
PURDY, Robert S., Philco-Ford Corporation; RASH, Ross D.,
COMCET Inc.; REID-GREEN, Keith S., Mobil Oil Corporation;
REYLING, Ceorge F., Jr., Litton Systems, Inc.; RICKERSON,
Donald M., National Security Agency; RIEKERT, Robert H.,
Information Displays, Inc.; SWANSEN, William G., Torkelson
Associates; TORSUN, Imad Shakir (STUDENT), University of
Manchester (England); VACHE, Raymond, Texas Instruments
Inc.; WEBB, George N., John Hopkins Hospital.

BAY AREA

The Bay Area Chapter held a recent meeting at which
George H. Balding, Manager of Advanced Development,
Kaiser Aerospace and Electronics, spoke on “Cathode Ray
Tube Displays for the Aircraft Pilot.” He described and
demonstrated several CRT devices to display information to
a pilot. Included were devices employing conventional TV
raster scan with synthetically generated pictures and point-to-
point drawn symbols to supplement both conventional air-
craft instruments and the out-the-window-view.

The annual dinner meeting is planned at the Paul Masson
Vineyards, featuring wine-tasting with the compliments of
Paul Masson, and a dinner subsidized from Chapter funds.

The Journal regrets to report the death of SID
member Sherman C. Blumenthal, 39, well-known
specialist in business information systems, em-
ployed by Union Carbide. Mr. Blumenthal, chair-
man-elect of the New York Chapter of ACM, had
served as Exhibits Chairman of SID’s Sixth Na-
tional Symposium.
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Now,
from the makers
of the best...

STROMBERG DATAGRAPHICS ----=-----%-
LONG BEEN A LEADER IN THE DISPLAY FIELD w
STROMBERG DATAGRAPHICS PIONEERED THE CRT
DISPLAYS STILL IN USE TODAY FOR THE SAGE
AIR DEFENSE SYSTEM FOR THE U § AIR FORCE
#» DESIGNED AND BUILT THE COMPUTER PRINTERS
IN THE ARMY WAR ROOM PLUS AIR DEFENSE DIS-
PLAYS FOR THE U S ARMY @ DESIGNED AND
BUILT THE SEA SURVEILLANCE TACTICAL DISPLAY
FOR THE U § NAVY 8 THE MERCURY AND GEMINI
APOLLO CONTROL ROOM DISPLAYS FOR NASA o
AIR TRAFFIC CONTROL DISPLAYS FOR THE FAA x
THE MOTECS AND BASIC SYSTEMS USED BY THE

U S MARINES TO ASSESS FRONT LINE BATTLE-
FIELD INFORMATION » AND DISPLAY SYSTEMS
FOR A-NEW THE U S NAVY S LATEST ANTI-
SUBMARINE WARFARE PROGRAM & STROMBERG
DATAGRAPHICS HAS BEEN DESIGNING AND
MANUFACTURING DISPLAYS SINCE 1958 @ HE
HAVE MORE EXPERIENCE IN DISPLAYS THAN

ANY OTHER DISPLAY MANUFACTURER IN THE
NATION @

- |
versatile
new package

(Unretouched

photograph of CRT
display produced by the new

Stromberg Datagraphics Sequenual

Stroke Generator)

We're the people who make the CHAR- wired code strips. Fconomical, a version Is
ACTRON® Shaped Beam Tube displays. currently being used in commercial data
The CRT displays with the clearest and  processing equipment.
easiest-to-read characters in the industry. This new technique complements our
Now we've added a new dimension. overall display generation capability. It is
A remarkably versatile CRT sequential — used separately and in combination with
stroke generator utilizing an efficient new  CHARACTRON tube systems as best fits
stroke-writing technique. It can generate  the application.
as many strokes per character as needed: But perhaps the best part of all, 1s that
14, 16. 24. 32, or more. Lightweight, it only  this new stroke generator is built by Strom-
weighs 2 Ibs. Compact, you can carry it in  berg Datagraphics—builders of the CHAR-
a cigar box. Rugged. the U.S. Navy is using ~ACTRON Shaped Beam Tube displays.
it in the A-NEW carrier based develop- Everything about the exciting Stromberg
mental system. Fast, it produces complete — Datagraphics Sequential Stroke Generator
alphanumeric characters in 2 microseconds. is new, and we've even retained the famous
Flexible, you can add or delete characters — Stromberg quality.
in minutes, or change a complete character Which is still the best.
repertoire, by merely inserting simple pre-

Moving
more information,
more places,

Stromberg Datagraphics, Inc. on time.

DISPLAY SYSTEMS
P.O. Box 2449-San Diego, California 92112
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BBRC/Miratel's TU Monitor

SOLID-STATE-AND PROVEN

This is a TU Series eight-inch b/w utility monitor

from Ball Brothers Research Corporation’s Miratel Division.
Miratel makes the TU with transistors for added
reliability, and reduced heating. No big array of vacuum tubes.
No heating problem. TU monitors have regulated
power supplies, and are available with display tube sizes
from eight through 27 inches. They are NASA proven and
competitively priced. We could go on and on about solid

state quality and performance, but our monitors can say it

better than we can. Contact us for data sheets and

an evaluation of the TU in your operation.

)
ﬁﬂ MIRATEL DIVISION « BALL BROTHERS RESEARCH CORPORATION « 3600 RICHARDSON STREET - NEW BRIGHTON « ST. PAUL, MINNESOTA 55112
MIRATEL
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Kollsman
knows about
digital
electronics

finds T

out of 2100 pages

Kollsman calls it DataSKan.™

In 10 busy seconds, it counts,
scans, selects and displays infor-
mation from among 2100 pages
spread out on a 100-ft film roll.

Kollsman designed the entire
mechanism, including logic system
and the optics. The all-silicon digi-
tal electronics includes 15 photo
sensors. And the film drive is a
powerful new stepping motor
that eliminates expensive Geneva
drives and pull-down claws.

Kollsman is developing Data-
SKan™ for the Naval Applied Sci-
ences Laboratory. But total recall

in 10 seconds.

of active records is

important for
any industry. And with DataSKan™
portability, it can produce 10-sec-
ond records almost anywhere.
Now Kollsman is thinking of

more applications for DataSKan.
Like automatic print-out of copies,
or a computer-linked system of
one or more units.

DataSKan™ information retriev-
al is another example of Kollsman
ingenuity in action, from flight
data instrumentation to systems
management to electro-optics.

Kollsman plants at Syosset and
Elmhurst, N.Y. Subsidiaries: Kolls-
man Motor Corp., Dublin, Pa.;
Kollsman Instrument Ltd., South-
ampton Airport, England; and
Kollsman System-Technik GmbH,
Munich, West Germany.

ik
Kollsman Instrument Corporation Syosset, New York. Subsidiary of Standard Kollsman Industries, Inc. L\ .



KEYBOARDS

We also make readouts, switches, indicators,
panel displays, in-line displays and CRT displays.

NEED A SPECGIAL
FUNGTION KEYBOARD?
THAT'S OUR BABY!

M As uninhibited as your needs. Customized for function and
design without the usual price penalties of specials. TEC-LITE
Electronic Keyboard Systems generate any code up to eight
levels, or more, and can provide command controls and indi-
cators on the Keyboard console itself. Note in unique design
above, 10-key numerical input combined with alpha key- 4/
board for data entry. Designed fora specific job, butachieved
with standard TEC Keyboard techniques. Pulse action
TEC-LITE Keyboard Switches make and breakonthe down-
stroke —duplicate the feel and travel of electric type-
writer keys. Bounce-free logic and strobed outputs avail-
able, too. Average life, 10 million operations. Complete
versatility in style, size, function, output code and elec-
trical connections.

Customized from standard TEC Key- TEC Electronic Keyboards can provide
board System components to fit design special function bars when required. En-
requirements. Here a TEC-LITE Elec- coder circuitry translates information
tronic Keyboard provides 10-key data from switches into input codes up to
entry plus alpha, but without space bar. 8 levels.

TEE LIS | tromwanon iseuy

@

TRANSISTOR ELECTRONICS CORFORATION
Box 6191 « Minneapolis, Minnesota 55424 « Phone (612) 941-1100
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vew HARD-GOPY GRT PRINTER -

PRODUCES 8% X 117 PRINTS OF COMPUTER-GENERATED GRAPH-
ICS AND ALPHANUMERICS IN SECONDS . . . COMPLETELY DRY (NO
LIQUIDS USED).

Model HC610 is designed to be interfaced to a computer, coupled
to a display controller or slaved to any graphical computer display.

The Betagraphics Printer is a random-access XY device, featuring
high-speed magnetic deflection, geometry cum:cl‘mn and dynamic
focus. Full format settling time is less than 12‘ nuc:o‘s_ecands‘
point-plotting rate is 500,000 points per secon;!.l ime-wrnu_\g rat'e
Is 2 microseconds per inch and character-writing bandwidth is
greater than 1 megahertz.
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See it at the SID Show,
BOOTH Nos. 31 and 32.

Operation is simple, with only three controls in addition to the
power switch — an exposure TIMER, an EXPOSE-DEVELOP switch
for single exposure, development and delivery, and an EXPOSE
switch for the multiple overlay or slow-buildup mode. All command
and status interface signals are available for remote operation.

The Betagraphics Printer is here, now, to give you high quality
computer graphics on paper. We'll be happy to send you complete

specifications.
Beta Instrument Gorp.

377 ELLIOT ST., NEWTON UPPER FALLS
MASSACHUSETTS / TEL. 617 » 969-6510
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