









































by B. P. HILDEBRAND

Battelle Northwest Laboratories
Richland, Washington

Applied Physics and Electronics Department
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Hologram making and reconstruction procedures; symbols de-

INTRODUCTION

It is well known that a hologram possesses the rem

able ability to reconstruct in complete detail a three-dirr?;k_
‘siona] scene. The immediate reaction of most engineering on‘
1_ented people who see such a reconstruction for th 3
is that here we finally have a means
sional motion pictures and television. This may well be {h
case: but many significant component improvements will b:_
req}Jlred (1). In this paper we attempt to define possible appli-
cations of holograms as they exist now, to displays.

A good general discussion of holography appeared in
INFORMATION DISPLAY by J. V. Parker about a year ago (2)
Therefore, we will not repeat the development here, but willl
merely write down the necessary equations.

Figm.*es I and 2 represent the hologram making and re-
F:onstructlon procedures and define the various symbols used
in the equations. The image position equations are

e first time

: _ w,
Cos ay == — (cos a; — oS ) — cos a,
Wy

where w, = recording frequency

w, = reconstruction frequency
The upper sign refers to the conjugate image which is gener-
ally real and the lower sign refers to the true image which is

generally virtual. The magnification of the image is expressed
by the set of equations:

True Image
D ( Virtual)
=
a
S~
- a9
=
aa
Aq
Reconstruction
Salice Hologram

FIGURE 2: Hologram making and reconstruction procedures;

i symbols de-
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for true three-dimep.

Wy Fy
Wy sin oy
Wy sin oy

Ma =

These magnifications are related to the origin of the coordi-
nate system. That is, these equations are correct only for the
observer at the origin or center of the hqlogram. _More gener-
al expressions may be derived by referring to Figure 3. lT.he
actual image magnification at an arbitrary observer position

may be expressed as

M;=M,

Mp=Mpgcos

o " ;
My Ma(,—; cos ,8) [COS (s %)

f' -
— ’—b sin (ap+ay) 5””1']

r

Observer

Hologram

FIGURE 3: General expressions derived
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where i = cos™

’

. [ ry— r. cos(ap+ a,) ]
¥

- sin (o + @)
B = sin™! [’b—‘u__}
ry

; 1/2
Iy =[rf +r; —2rry cos oy + al.)]

In general the observer will position himself so that his
line of sight passes through the center of the hologram. In
that case (o + o) =m, ra =r+r, Yy =0and B =0.
Equations 4 then become

Lateral M =M,
Radial Mp= My

; 1
Angular Mg =My —

Fy o1 .

We see from Figure 2 that for a virtual image |ry + rol > [Fs].
whereas for a real image |r, + r| < |ryl. Henf:e for the virtual
image Mg < Mg 'and for the real image MQIB Ma. Due to
the finite thickness of the photographic emulsm-n [3] we must
reconstruct the hologram with the reconstruction source an-
gular position oz = for the true image or a; = T - 0 for
the conjugate image. In this case the angular magnification
Ma = =1. Hence

|M,| < 1 for the virtual image
and ‘

|M,| =1for the real image

Holograms in Training Devices .
With the preceding analysis we may now c0n§|der g/me
problems involved in using holograms in tr.ammg devices. : e
will restrict ourselves to the use otj u single hologram .et;
signed to perform a single training mission. Suppose we \lvllsf
to train an astronaut for rendezvous maneL'wers. The real-life
situation is represented schematically ip Figure 4. The astr]?-
naut sits at a fixed distance from the window and looks l?t t'te
target vehicle, represented by the arrgw. _as he af;zprc:lag ft:sﬂl]e.
The distance from the lens to the retm:.a is also 1);6 Lia e
focal length of the lens is not. By the simple lens formu

have

D+s d f
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HERBERT E. HEATH has been promoted to
manager of engineering in the Microelectronics
Laboratory of Bunker-Ramo’s Defense Systems
Div., according to JACK W. IRELAND, labora-
tory director. Heath’s new assignment includes
responsibility for improving in-house technol-
ogy in the areas of thin-film resistor and ca-
pacitor adjustment. Heath joined Bunker-
Ramo in 1964 and the prior two years was em-
ployed by Martin-Marietta Corporation as a
research engineer.

DR. WALTER F. BAUER, president of Infor-
matics Inc., has announced the appointment
of GRAHAM E. SMITH as director/southeast
operations. In this capacity Smith will manage
Informatics business developments in the
southeast U.S., working out of Melbourne
Beach, Fla. Before joining Informatics, Smith
served as consultant to Pan American Airways,
Guided Missile Range Div. He has been active
in the field since 1948 when he joined En-
gineering Research Associates, St. Paul.

WALTER P. SOBOLESKI, executive vice presi-
dent of Gap Instrument Corp., has been elect-
ed a director of the company, according to
an announcement by ALAN G. BINNIE, presi-
dent. Soboleski joined GAP in 1962 as director
of engineering. He was named a corporate
vice president two years later, and in Decem-
ber of 1967 was promoted to his present
position.

CLIFFORD H. LANE has been named as di-
vision vice president and general manager,
RCA industrial Tube Division. JOHN B. FAR-
ESE, executive vice president RCA Electronic
Compenents, made the announcement. Lane
became associated with RCA in 1941 as a
production engineer. In 1957 he was named
manager, market planning, Industrial Tube
Products Department. Since January, 1968 he
has been general manager, RCA Industrial
Tube Division.

KENNETH M. MILLER, SR., has been named
vice president of Computer Industries Inc.,
and general manager of its Graphic Systems
Div. ROBERT G. DEE, company president,
made the announcement. Miller, formerly a
vice president of Motorola Electronics, Day-
strom Inc., and Lear Jet Industries, will be
responsible for expansion of Graphic Systems’
computer visual readout systems and graphic
products.

KENNETH MILLER, SR.

TED BALZER

TED BALZER has been promoted to Western
region director of sales for the Advanced
Circuitry, USECO and Winchester Electronics
divisions of Litton Industries. The appointment
was announced by JOHN A. LOVETT, vice
president of the national sales organization
for the three divisions. Balzer will direct sales
and engineering services throughout the
Western U.S. for users conneclors, printed and
multilayer circuitry, fasteners, electronic hard-
ware and pushbutton switches. He joined
Litton in 1959.
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ROBBINS G. HICKSON, former director of
tactical systems for the army Engineers’ map-
ping agency, has accepted the post of man-
ager of mapping and geodesy for the Systems
Management Division of Kollsman Instrument
Corp., Syosset, N.Y. Prior to joining the corps
in 1941 Hickson served with the U.S. Coast &
Geodetic Survey agency and the U.S. Depart-
ment of Agriculture, Soil Conservation Serv-
ice.

KENNETH G. HARPLE has been named di-
rector of development engineering at Systems
Engineering Labs, according to president A,
G. RANDOLPH. Prior to accepting the post,
Harple was general manager of Digital Pro-
ducts Div. of Canoga Electronics.

HAROLD E. CAMP has joined Chicago
Aerial Industries Inc., Barrington, Ill., as group
manager in charge of fiber optics, it was an-
nounced by ERNEST H. PALLME, vice president
of engineering. He succeeds ANDREW A,
MUELLER, who recently resigned. In his new
position, Camp will be responsible for the
development and manufacture of fiber optic
components for the aerospace firm. Camp
was formerly a senior physicist for Corning
Glass Works Process Research Center.

HAROLD E. CAMP FRANCES McKENDRY

The appointment of FRANCES ). McKENDRY
to the position of manager, applications En-
gineering and product development for Sig-
nalite Inc., Neptune, N, J., has been announced
by A. W. GERSHON, president of the company.
McKendry will be responsible for assisting
Signalite’s customers in the integration of
neon glow lamps in electronic circuitry, and
for the design and development of new glow
lamps.

FREDERICK B. GILLER has been elected vp/
technical director and a member of the Board
of Directors of International Information Inc.
Formerly assistant prof. of Pharmacology at
the Philadelphia College of Pharmacy and
Science, Dr. Giller also holds the rank of
Assoc. Professor at the Pennsylvania College
of Podiatric Medicine.

Appointment of JIM WRIGHT to manager of
new product development was announced by
A. R. MASTERS, executive vice president of
Transistor Electronics Corporation of Minne-
apolis. Wright has been active in the computer
field since 1952 when he joined Electronic Re-
search Associates, which later became Univac.
Moving to Control Data in 1961, Wright man-
aged a design group which investigated the
effects of redundancy technique on computer
reliability and, more recently, a group which
designed and developed automated test equip-
ment for checkoul of the Apollo space cap-
sule.

RODNEY B. MURRAY has been named na-
tional sales manager of California Computer
Products Inc., Anaheim, Calif., replacing RON
HENDERSON, who has assumed the newly

“_‘—ﬁ——iifiifff

created post of assistant to RICH
vice president, marketing. He p’

as director of programming
Laboratories, district sales m-
Data Corp., and manager,

at Scientific Data Systems.

WILLIAM E. WARE has
rector of marketing for ¢
Laboratories Inc. Announce
A. G. RANDOLPH, preside
Prior to his present positic
trial Control sales manag
Computer Control Div. H
numerous technical paper
and is a member of the
member of the Instrument

General Electric has ani
ture of its new informatic
organization and its key
ments. The Company's i
operations become the I
Group. Vice president J.
is group executive of the
will be made up of four
Information Systems Equipn
by general manager LOUIS
headquarters in Phoenix,
Wengert is the newly fi
Systems sales and service o
by deputy div. general m
COOPER. The Informatior
headed by general manage
with headquarters in New
national Information Syster
manager ARTHUR E. PEL
Advanced Development ar
ning Div. by JOHN W, HA,
quartered in New York.

VERNER 5. COOPER

DONALD A. POTTER,
Stewart-Warner and gener
electronics division, has a
ment of PETER S. PHILIPI
simile products, responsik
product engineering and s¢
cluding direction of Data
comes to Stewart-Warner
of sales manager of Midw
Co., Tulsa, Okla.

Elected vp in charge of
Corp. is CHARLES J. HO
chief engineer. He joined
head development of el
cations systems. The firm
in extensive research in
circuitry for such displays

The appointment of CU
Washington district sales
Photolamp Div. of Sylvani
Inc.,, has been announcec
MAGEE, Eastern regional sa
is responsible for the Wa:
sales office. He succeeds G.
who has been assigned
Philadelphia office.

INFORMATION DISPLAY

ilew Literature

Cordless Systems Catalog

Sealectro Corp., Mamaroneck, N.Y., offers a
20-page calalog describing the theory, opera-
tion, use and economy of Sealectroboard cord-
less programming and switching systems. The
booklet provides information on the utiliza-
tion of the product for computer programing
and testing, machine lool control, telemetry
systems, flight simulators, audio signal distri-
bution networks, lighting systems, mig. test
centers, telephone systems, instrumentation
and test equipment, digital coding and decod-
ing diode malrices as well as numerous other
applications, the firm reports.

Circle Reader Service Card No. 80

Mobile Teleprinter Defined

An application bulletin, covering the basic
operating principles of several types of mobile
teleprinters and criteria for selecting a proper
system, is now available trom Codamite Div.,
Pacific Ordnance & Electronics Co., Anaheim.
“Selecting a Mobile Teleprinter” briefly ex-
plains differences between electronic and
electromechanical printers, dividing the latler
into 6 different classifications and defining
them. Additionally, the bulletin provides a
comprehensive question and answer section
relating to the criteria to be considered when
selecting a specific printing unit. The final
section of the bulletin relates existing policy
of the Federal Communications Commission
as concerned with mobile teleprinting devices
operating over radio circuits,

Circle Reader Service Card No. 81

Indicator Lights

The entire Eldema, Compton, line of indica-
tor lights for military, industrial and com-
mercial applications is described in an eight-
page condensed catalog. Highlighted in the
catalog are Eldema’s Logic-lites, indicators
with built-in transistorized lamp driver nel-
works, and the RFIV/EMI shielded versions of
lampholders which provide effective atlenua-
tion for interference shielding. Specificalions
called out for the many varieties of Eldema
holders for the use with the midget flange-
based T-1% incandescent and T-2 neon lamps,
D-holders designed to mate with correspond-
ing plug-in C-Lite cartridges, and the T-Series
family of relampable holders and lens caps
for use with the T-3%4 bayonet-based incan-
descent and neon bulbs. Also detailed are the
permanent mounted type E-Lites, relampable
H-Lties for military applications, and the per-
manently mounting subminiature J-Lites.

Circle Reader Service Card No. 82

Incremental CRT Plotter

General Precision Systems Inc., Link Group
Sunnyvale, Calif., offers a brochure on the
APD-5000 Incremental CRT Plotter. The system
utilizes a plotting matrix of up to 4096 x 4096
raster elements, producing over 16 million
pocitioning or dot generation points. It is
possible to achieve a halftone effect in the
recording. Recording can be enlarged to 34
x 22 in. with line widths as small as 10 mils.

Circle Reader Service Card No, 83

Digital Data Systems
An eight-page brochure describing a wide
range of custom and standard digital data
systems and components has been announced
by the Canoga Div., Canoga Electronics Corp.,
Chatsworth, Calif. The brochure offers systems
application information on interface buffering
and data processing as well as specification
summaries on digital to synchro converters,
digital range simulators and other standard
conponents. The new brochure reviews the
Division’s expanding digital data capabilities
and product diversification.
Circle Reader Service Card No. 84

lluminated Push Buttons and

Indicating Lights

GEA-7390B—an eight-page illustrated publi-
cation describes General Electric’s line of
CR103 Type D push buttons and indicating
lights for application on control and instru-
ment panels, office machines, laboratory in-
struments and other data processing equip-
ment. These rectangular push buttons and in-
dicating lights are available in two- or four-
lamp forms. Five lens colors and four housing
colors are shown, as well as solid and split
color fields. Photographs and diagrams show
ease of installation and lamp replacement,
contact arrangements and color combinations.
Panel mounting dimensions are given for both
push buttons and indicating lights. Tables list
complete ordering information.

Circle Reader Service Card No. 85

Here's what Video Color offers: |

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

DELAY BARRIER
SHATTERED!

Special Ultrathin glass substrates to elimin-
ate halation
Projection Tubes—Ultra High Light Output

SPECIAL SCREENS

The LP 300

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 Angels
SPECIAL GLASS STRUCTURES
Internal Targets

FULL LINE OF STANDARD TYPES CRT’s FOR —
Character Generators (Monoscopes,
Readouts, Printers, Oscilloscopes,
Monitors, Video Recorders, View Finders,
Flying Spot Scanners, Back Ported Devices,

Computers, etc,

Video Color Corporation
500 S. Douglas St., El Segundo, California

Phone: 213 - 772-5251

Circle Reader Service Card No. 86
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Featuring:

Radar,

Integrated Solid State Light Pen

@ All Solid State
etc.) ® Less Than 300 Nanoseconds Response Time
@ Touch Actuated Switch

@ Finder Beam

® 100 Mil Or 20 Mil Resolution

INFORMATION CONTROL CORPORATION l I =

90245 1320 EAST FRANKLIN AVEHUE, EL SEGUNDO.CALIFORNIA 90245 / (213] 322-8930 / TWX (910) 348-8672

See Us At S.).C.C.
Booth No. 1112

Circle Reader Service Card No. 87
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Some Q’'s & A’s

on BENRUS
CRT DISPLAYS

Why 314" high?

Vertical dimensions on
standard racks are always
multiples of 134".

Then why 514" wide?
So you can turn it 90° and mount 5 in a 19" rack.

What if | want a bigger screen?

Our 5" series is 514" high and 7" wide —
turn 90° and mount 3 in a 19" rack.

Any more questions?
Chances are you'll find the answers in
our Catalog #704 which describes
310 standard modules.

Write or phone for your copy.

BEINRUS

TECHNICAL PRODUCTS OIvISION

BENRWS 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.
Circle Reader Service Card No, 88
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Training Systems Bulletin

Litton Industries Inc., Washington, D.C., has
announced a hulletin describing the co.’s Com-
bat Information Center Tactics Trainer, Device
15F6, developed for the U.S. Naval Training
Device Center. The 6-page fold-out bulletin
contains equipment photos, block diagram and
exposed view of typical installation. It also lists
unusual engineering features of the equipment,
as well as a description of a Radar Counter-
measures Field Trainer.

Circle Reader Service Card No. 89

Wiring Systems

Bulletin E-7 describing and illustrating the
versatility of aci Signaflo Wiring Systems is
now available from the aci Div., Kent Corp.,
Princeton, N.J. The bulletin presents the basic
elements and techniques of aci Signaflo wiring
systems as well as applications for signal trans-
mission, control wiring, flexing wires, and in-
terconnection and structural systems for mem-
ory devices. Illustrated are aci Signaflo wiring
systems designed for controlled impedance
valves, propagation velocity, cross-talk, capaci-
ltance, and other physical and electrical para-
meters. Also shown are single and multi-
layered systems as well as systems shielded
on one or two sides with various shielding ma-
terials such as metal foil, deposited metal,

wire mesh, and special dielectrics.

Circle Reader Service Card No. 90

Uses Unlimited No. 28

The latest redition of “Uses Unlimited” is
now available from Micro Switch, div. of
Honeywell. The informative B8-page booklet
describes more than a dozen switch applica-
tions that help solve industrial problems.

One of the features describes how mercury
switches help increase food production.
Another describes a method of speeding deliv-
ery of office mail. Still other features describe
the use of various types of switching mechan-
isms used in model car racing, information
handling, projector application, crane opera-
tion by remote control, Hi-Fi application,
signal device on process cycling, fluid flow
control, a timer application and weld control
installation. An application is described where-
by slides can be converted into “movies”.

Circle Reader Service Card No. 91

Alco Catalog

A 12-page catalog featuring design ideas for
engineers has just been published by Alco
Electronic Products Inc., Lawrence, Mass. The
calalog fealures an expanded section for min-
iature electronic swtiches, miniature remote
control relays, miniature readout indicators and
pilot lights, miniature ceramic terminal strips
and machined aluminum knobs. Each product
section has complete listings and prices di-
mensioned drawings and engineering specifi-

cations,
Circle Reader Service Card No. 92

Analog Computer Brochure

A 16-page brochure is available from GPS
Instrument Co. Inc., Newton, Mass., on their
2007 high speed computer, The computer fea-
tures all solid state construction with un-
equalled bandwidth, according to the firm.
The illustrated brochure includes general de-
scription of the entire system as well as the
details on key components such as: Integralor
Networks, Operational Amplifiers, Compara-
lors, Function generators, controls, addressing

systems, patch networks and the like,

Circle Reader Service Card No. 93
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Product Reference Guide

An updated 6-page Product Reference Guide
covering the company’s line of high intensity
light sources, electronic accessories and related
products has been published by PEK, Inc.,
Sunnyvale, Calif.

The new two-color publication offers both
general and technical information on the firm’s
mercury and xenon short arc and flash lamps,
mercury capillary lamps, power supplies, pulse
generators and lamp housings.

In addition to applications information on
the complete line of products, a new section
outlines PEK’s capability in the design and
production of complete electronics systems
custom-engineered to lamp-oriented appli-
cations.

Circle Reader Service Card No. 94

Contours of Prism
Deflecting Cam

Capabilities of electronic data processing
and N/C in the generation of precise contours
is illustrated by this prism deflecting cam for
spectral analysis manufactured by Cam Tech-
nology Inc., Elmsford, N.Y. Comupter tech-
niques were employed to accommodate an
unusual type of follower linkage so that opti-
cal scanning would deflect a mirror or prism
used as a mirror. Difficult if not impossible to
make by conventional cam generating systems,
the multiple revolution cam was a straight-
forward task for CamTech’s N/C prototype
facilities. Lead time was significantly reduced
by the elimination of conventional manual
procedures including the compilation of ordi-
nate tables, hand machining and hand finishing.
Computed design was put on tape to control
the continuous path numerical facilities with
appreciable savings in time and the elimina-
tion of special tooling costs.

Circle Reader Service Card No. 95

Disc Pack Brochure
Memorex, Santa Clara, Calif., offers a com-
plete brochure on their new Mark | disc pack,
basically an assembly of six discs providing
10 recording surfaces and enclosed in a heavy-
duty dust proof container. It is mechanically
and operationally compatible with most ex-
isting disc drives including the Memorex 630
Series. It can be used with drives that record
on 100 tracks per recording surface, such as
the IBM 1311, or with higher density drives
such as the IBM 2311, which records on 200
tracks,
Circle Reader Service Card No. 96

Decade/Display Module

A data sheet describing Models D-100 and
D-101 decoding display module is available
from Integrated Circuit Electronics Inc., Wal-
tham, Mass. The unit provides decimal readout
on the familiar cold-cathode neon tube. It
accepts 4-line 8421 BCD code at typical I.C.
logic levels. Readout is clear and provides
minimum center-to-center spacing in multi-
decade arrays. Model D-101 is identical to the
D-100 except that it includes a decimal point.
Advantages are said to include interchange-
ability with a wide variety of competitive
models; plastic encapsulated case; no moving
parts nor lamp filaments; requires no code
converter—accepts both 4-line and 8-line BCD
code.

Circle Reader Service Card No. 97
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The new
Ferranti Microspot Analyser will

CHECK YOUR
CRT ACCURACY

by four different methods

ThenewFERRANTI MICROSPOTANALYSER
is a versatile instrument designed to measure
the resolution of Cathode Ray Tubes by four
different methods: SPATIAL FREQUENCY,
TWO SLIT LINEWIDTH, HALF POWER LINE
WIDTH, INTENSITY DISTRIBUTION
ACROSS THE SPOT.

The instrument is suitable for measurements
on CRT's with line widths from 0:0003in. to
01in. (72 MICRONS to 2:5mm). It can also

-

be used to measure deflection system linearity,
phosphor noise, phosphor persistence and
build-up. Other applications are system
alignment and as a travelling microscope.
The unit is complete with power supply;
output can be displayed on any oscilloscope.
The FERRANTI MICROSPOT ANALYSER is
invaluable to manufacturers and users of high
accuracy Cathode Ray Tubes and systems.
Please write for full technical specification to:—

FERRANTI LTD., ELECTRONIC DISPLAY DEPT
Gem Mill, Chadderton, Oldham, Lancashire, England

U.S.A.—FERRANTI ELECTRIC INC
East Bethpage Rd., Plainview, New York 11803. Tel: 516 293-8383

CANADA—FERRANTI-PACKARD ELECTRIC LIMITED
Industry St., Toronto 15, Ontario. Tel: 762-3661

FERRANTI

First into the Future

Circle Reader Service Card No. 98 91




Magnetic Shielding Material

Technical data on new Shildmu 30 CU mag-
netic shielding material for full-spectrum shield-
ing of sensitive electrical and electronic com-
ponents from 1 Hertz to 10 Gigahertz is given
in bulletin available from Magnetic Metals
Co., Camden, N.J. Bulletin shows how the new
foil shielding, available in either sheet or spool
wound tape form, can be cut easily with or-
dinary scissors, and prices per linear foot are
included.

Circle Reader Service Card No. 99

Mold Release Brochure
A 4-page, 2 color brochure introduces a
new concept in the mold release field, called
FreKote-33 Releasing Interface. Different from
conventional release agents, it forms a re-
leasing surface that remains on the mold to
produce successive releases and to assure no
contamination of parts. Thermally stable to
900°F., it is useful on a wide variety of ma-
terials and molding processes, Prices of aero-
sol and bulk are included, from FreKote, Inc.,

Boca Raton, Fla.
Circle Reader Service Card No, 100

Photometers Catalog
Pacific Pholometric Instruments, Berkeley,
Calif., announces a 4-page catalog which gives
abbreviated specifications for the line of pho-
tometers and cross-references for photomulti-
plier tubes and various housings. Various filter-
photomultiplier combinations are listed for
measurements in the ultra-violet and daylight
regions of the spectrum.
Circle Reader Service Card No. 101

Datatron Brochure

Capabilities for producing low cost, high
performance digital data products, systems,
timing instrumentation, and data transmission
systems are described in a tweleve page bro-
chure from Datatron Inc., Santa Ana. Products
descriptions include the firm’s datacoupler,
digital to analog converter, time code transla-
tor/generator, time code generators, time code
translator, and tape search units. Also shown
are photos of key members of the company
with biographical sketches detailing previous
accomplishments in developing some of the
nation’s largest and most sophisticated com-
mercial and government instrumentation and
control systems.

Circle Reader Service Card No. 102

Two Graph Plotters

Two graph plotters, designed fto provide
pictorial hard-copy output for SDS Sigma
computers, are described in a new data sheet,
64-26-03A, from SDS, Santa Monica.

The graph plotters operate on the digital
incremental principle and are drift-free. Two
models offer a choice of drum widths: Model
7530 with 12-in.-wide drum, plot size of 11
in. by 120 ft., and incremental speed of 300
steps per second; and Model 7531 with 30-
in.-wide drum, plot size of 29.5 in. by 120 ft.,
and incremental speed of 200 to 300 steps per
second.

The data sheet covers physical character-
istics, operator controls, operational features,
and specifications for the two graph plotters.

Circle Reader Service Card No. 103

Automatic Speech Generation

A four-page brochure providing technical
and application information for two models of
automated speech generation equipment for
use in data processing, communications and
instrumentation systems is now available from
Cognitronics Corp., Mt Kisco, N.Y. The bro-
chure describes Models 631 and 632 which are
engineered to provide a direct and flexible
means of machine-to-man audio communi-
cations. Vocabularies up to 31 words are
stored in the Speechmaker and spoken back
either singularly or in any group sequence on
command. Model 631 vocabulary selection
is by means of individual switch closures for
each of the tracks. Model 632 contains a bi-
nary decoding matrix which enables it to per-
form vocabulary selection from a standard 5-
bit binary code Both units contain a 3-in.
photographic film audio memory drum with up
to 32 tracks. The 632 has the capability of
multiple, simulaneous variable output using
standard Cognitronics multiplexing electronics.

Circle Reader Service Card No. 104

Executive Tape Preserver
Data Sheet

A line of Executive tape preserver containers
is illustrated and described in 2-color 2-page
Data Sheet 190, published by Magnetic Shield
div., Perfection Mica Co., Chicago. Included
are dimentional drawings and a table listing
technical details. The Executive line stores and
protects from full or partial erasure, valuable
personal and business data committed to mag-
netic tape.

Circle Reader Service Card No. 105

D.C. (non-inductive).

circuits are also available.

DIALCO

Other features include: 1/2” or 3/4” interchangeable caps, round or square,
rotatable or non-rotatable, in a choice of 7 color combinations.

See them at IEEE Booth 3H14 - 3H16

Improve Display Capability with Dialco Sub-Miniature

ILLUMINATED PUSH BUTTO
and matching INDICATOR LIGHTS

Dialco Switches and Indicator Lights provide almost limitless applications—are flexible in
arrangement— economical in price—and feature high reliability.

Switches are the silent, momentary type—requiring 24 oz. (approx.) operating force.
Contact arrangements are: S.P.S.T., normally open or normally closed; S.P.D.T. two cir-
cuit (one normally open, one normally closed). Ratings: 3 amps, 125V A.C.; 3 amps, 30V

The switch is completely enclosed and independent of the lamp circuit. The light
source is the T-1-3/4 incandescent lamp, available in voltages from 1.35 to 28V.
Switches are made for single hole (keyed) mounting in panels up to 3/16” thick
and mount from back of panel in 1/2” clearance hole. Switch forms for dry

(Illus, approx. actual size)

Foremost Manufacturer of Indicator Lights

DIALIGHT corrorarion

60 STEWART AVE., BROOKLYN, N.Y. 11237 + AREA CODE 212 497-7600
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WANT A CHANCE TO DISPLAY YOUR TALENTS?

THE DATA SYSTEMS DIVISION OF LITTON INDUSTRIES

IS CURRENTLY OFFERING UNIQUE OPPORTUNITIES FOR
INFORMATION AND SYSTEMS DISPLAY ENGINEERS

WHAT YOU'LL BE DOING

You will be involved in the design and development of advanced
microelectronic display systems utilizing multiple gun CRT
techniques. Your assignments will include systems design,
development of overall specifications, and advanced circuitry
and electronics to meet the system requirements. For these
projects we need graduate engineers with experience in high
resolution cathode ray techniques, storage tube display equip-

ment, scan convertor techniques and circuitry and application

of microelectronic technigues to display equipment.

WHAT WE'VE DONE

The Data Systems Division is notable for the design and devel-

opment of the highly mobile MTDS (Marine Tactical Data Sys-

tem) and the ATDS (Navy Airborne Tactical Data System) for

the E2A aircraft. We are engaged in the following systems
work: air defense, air traffic control, command and control,
data processing and display, reconnaissance, space informa-

tion and surveillance.

WHAT WE'RE DOING NOW

LC-25, 25 Megacycle Radar Sweep Convertor

This unit accepts radar sweep data from a
Radar Azimuth Convertor, symbol position
data from a computer, and converts these
for application to a display console. The high
speed capability of the unit, utilizing pri-
marily integrated circuits, permits display of
high resolution sweeps at lower ranges than
previously possible, with no switching dis-
turbances. Current mode integrated circuits
and Digital-to-Analog convertors are used.

Typical of current DSD projects are these advancements:

Advanced Display Console

The Advanced Display Console is a product
of Litton's continuing program to develop a
line of display modules, with which displays
to suit the varied applications can be con-
structed. Emphasis has been placed on
standardization of components, reduction in
weight and power, and advanced display
techniques. Modules designed and con-
structed include Radar Azimuth Convertor,
Symbol Generators, Data Entry and Readout
Units, and botH electromagnetic and electro-
static CRT Display Units.

Litton's Entry Query Control Console

Designed as an interface unit for Litton's
L-300 line of Microelectronic Computers, the
EQCC replaces the keyboards and push-
buttons usually found on Computer-control
consoles. With the advantage of being pro-
grammable, it can be tailored to any type of
operation or level of operator skill. It is com-
pletely self contained, with microelectron
symbol generator and microelectron power
supplies.

— An Equal Opportunity Emplover -

LITTON INDUSTRIES DATA SYSTEMS DIVISION
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New Lighting Concept

Available from Western Indicator Co., Inc.,
So. El Monte, Calif.,, a catalog introduces a
concept of indicator lights, edge-lighted panels
and instrument lighting. The products fea-
tured in this catalog are designed for use
with a “Pogo” lamp which contains a spring
loaded center contact, eliminating the re-
quirement for moving contacts in the per-
manently mounted light socket assemblies.

The product line is offered in a wide range
of indicator light colors and lens cap styles.
Lamps are available in both long-life and high
brilliancy types, in rated voltages from 1.5
through 28 and neon.

Circle Reader Service Card No. 108

Captive Hardware
An illustrated 8-page catalog describing the

company’'s complete line of “Presserts”, stain-
less steel captive hardware for soft or thin
metal panels, parts or chassis is now available
from Precision Metal Products Co., Stoneham,
Mass. The publication lists seven types of
captive fasteners that won't pull, push or
torque out after simple press fit installation.
These include flush, extension, self-locking,
and floating nuts to correct chassis hole mis-
alignmenl. A wide range of stainless-steel
studs is also shown. Full details on threads
and sizes and other ordering information are
also contained in this informative catalog.

Circle Reader Service Card No. 109

Dimension to Machine-Man Communication

NOW! Computers can talk back articulately in words,
phrases or sentences, because the MacKenzie Audio
Readout is designed to provide instantaneous, direct
computer-to-interrogator voice communications.
Vocabulary is not restricted and response is in natural
human voice. Application of the MacKenzie automatic
audio readout is unlimited in training, simulation,
education, finance and in other computer
communication systems.

W For application assistance or information, phone or write to:

MACKENZIE LABORATORIES

1367 North Fair Oaks Avenue e Pasadena, California 91103
(213) 798-6220 or 684-0473

94 Circle Reader Service Card No. 113

Bimat Film Processing

Equipment Brochure

Mark Systems, Inc., Santa Clara, Calif. has
published a brochure that describes their
line of equipment for photo processing using
Eastman-Kodak Bimat Diffusion Transfer Film
as the processing medium, Bimat processing
allows the production, in minutes, of a simul-
taneous posilive and negative, either in the
field or at fixed base installations.

While ready-to-use Bimat can be obtained
from Eastman-Kodak, it is sometimes necessary
to have an on-location ability to perform the
chemical activation as needed. Equipment for
such a requirement, called ‘“presoaking” is
included in the catalog, along with information
about equipment for processing the film and
for post-treatment washing, drying, and fixing
when archival permanence is desired. Descrip-
tive data and specifications are given for two
different presoaker models, five different pro-
cessor models, and one post-treatment ma-

chine.
Circle Reader Service Card No. 110

llluminated Push Button Switches

From Dialight Corp., Brooklyn, N.Y., catalog
L-208 provides complete data, drawings and
ordering information for 513 Series Momen-
tary Action Switches with printed circuit
terminals. Described are S.P.S.T., N.O.; S.P.S.T.
N.C.; and two circuit (one N.O.; one N.C)
switches. The break occurs before make.
Switch ratings are: 3 amps, 125V AC; 3 amps,
30V DC (resistive load); operating force: N.O. -
20 ozs. approx.; N.C. - 10 ozs. approx. Button
travel is 3/32”. Designed for mounting from
back of panel in 2" clearance hole—in panels
up to 3/16” thick, these switches accommodate
%' or 3’ round or square push button caps
—rotable or keyed Caps may be had with
solid-colors, or with black, gray or white
opaque sides with a colored face. Caps can
also be furnished with underlying colored filter
This would result in the complete lens cap
or lens face being visible as white when not
energized and in another color when the
assembly is energized. Engraved and filled
digits, symbols or letters can be provided on
lens caps.

Circle Reader Service Card No. 111

Electro-Magnetic Numeric

Readouts

Two-page, two-color catalog data featuring
a new product line of “C-Rite” burnout-proof
1" and 1%”, fully electro-magnetic, seven
segment numeric readouts for control panels,
instruments, indoor and outdoor commercial
numeric displays and all industrial and military
uses where maintenance-free display is re-
quired, is available from the Components
Division, James Electronics Inc.,, Chicago.
Illustrated with model specification tables,
technical notes and dimensional drawings, the
new literature explains in detail the C-Rite
segment which is readable in all light con-
ditions from bright sunlight to dimly lit con-
trol rooms. It cannot burn out or fail as do
light actuated systems. The C-Rite system is
available for both momentry and memory
latching operations, 6 12 and 24/28 volt drive
with up to five digit display assemblies made
with associated symbols. u

Circle Reader Service Card No. 112
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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.

‘And its key.

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.

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.

HUGHES

I
1
1
|
e s iy

I
I
1
I
_________ 4

HUGHES AIRCRAFT COMPANY
VACUUM TUBE PRODUCTS DIV,
OCEANSIDE, CALIFORNIA
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For GRT SPOTS in a hurry...

. .. the fastest deflection amplifiers available in the
world today.

New Beta =35 volt Deflection Amplifiers, series DA223*, DA224%, and DA225% are
the fastest now available. They are capable of supplying up to =2.0, =4.0, and =6.0
amperes of deflection current respectively to each axis of a directly-coupled deflection
yoke.

POWER SUPPLIES — The Amplifiers offer maximum performance in terms of band-
width and settling time when operated from =35 volt power supplies. They can, how-
ever, be operated from any power supply level from 15 to 35 volts. Further, for raster
scanning applications where the flyback is always in the same direction, the amplifiers
can be operated with any two unsymmetrical power supplies totaling up to 70 volts
(i.e. +55 volts and —15 volts), thus offering a still greater flyback voltage capability.
DAMPING & BANDWIDTH — A unique method of damping is a feature of this family
of Amplifiers. It is adjustable by means of a potentiometer, and optimizes the Ampli-
fier for the particular yoke being used with respect to settling time and bandwidth.
Another most significant feature is the Amplifier's property of exhibiting essentially
constant small-signal bandwidth irrespective of load inductance.

CLASS A or CLASS AB — The user has the choice of operating the Amplifiers Class A
for achieving nonlinearities of =0.02% maximum or Class AB for minimum power
consumption.

Send for data sheet on the fastest
deflection amplifier available, fast.

D Beta Instrument Corp.

377 ELLIOT ST., NEWTON UPPER FALLS
MASSACHUSETTS / TEL. 617 = 969-6510

*pat. pending
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