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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 

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 GEOMETRIC$ 
Back Ported Tubes 
Special Deflection Angels 

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 
500 S. Douglas St., El Segundo, California 
Phone: 213 - 772-5251 90245 
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WHAT'S NEW PUSSYCAT? 

INFORMATION CONTROL CORPORATION 

132 0 EAST fRANKLm AVE .• [ l SEGUHDD. CALIFDRHIA 90245 / 12131 322-6930 /TWX 19101 341 ·6672 
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CINERAMA IN THE SKY 
Without leaving the ground, today's pi lot can visually 

land or take-off from any airport in the world. 
Working in a ground-based simulator which duplicates his 

airborne cabin, he sees through his windshield all the land­
marks surrounding the ru nway, the runway itself, and all the 
activity in and about the airport. The key to the out-of- the­
window realism is a flight simulator visual system similar to 
Cinerama films. 

The optical projection system, built by Applied Optics 
and Mechanics Division, of Electro-Optical Systems, Inc., is 
designed to be coupled with VAMP, a var iable anamorphic 
visual system developed by the Link Group of General Pre­
cision Systems, Inc., Binghamton, N.Y. 

VAMP is General Precision's trade name for Link flight 
simu lators and more sophisticated versions of the Link 
Trainer first conceived in the early 1930's. 

For the pilot in the simulator cabin, it is not unlike attend­
ing a Cinerama movie. He is viewing a much more sophisti­
cated system at work, however. Projected through his wind­
shield is a 70mm motion picture film of the runway and its 
environs taken during an actual aircraft approach, landing or 
take-off. The pictu re, however, moves right along wi th him 
and changes as he directs the simulator. If he turns in one 
direction, a banking effect is produced optically. If he climbs 
or dives the earth either diminishes or rushes up to meet him. 
The horizon moves accordingly in a real istic manner. As the 
pilot makes his simu lated approach watching the VAMP 
motion picture, he "flies" the simu lator accordingly. A com­
puter within the simulator accepts the movement of his 
controls, translatin g them into commands to the simulator 
and the VAMP projector which retains the airport and sur­
rounding area in perfect perspective. 

So comprehensive is the VAMP system that the pi lot has 

NEW 
MODULAR 

IMAGE 
SCANNING 
SYSTEMS 

Now Kaye Scientific will custom tailor high resolution film 
or document scanners to meet specific requirements using 
newly developed standard interchangeable assemblies. 
High speed optics, 16 mm to BVz" x 14" formats, manual 

automatic, fully aligned and ready to operate. Fast 
ivery and precision performance. 

(203) 324-5741 
Circle Reader Service Card No. 28 
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the illusion of flareout and touchdown. He can complete 
the landing by taxiing to the terminal. 

The optical projection portion of the VAMP " represents 
the state-of- the-art lens design, combined with precision op­
tical component manufacture," said Paul Richartz, AOM 
division manager. 

TV PICTURES FROM SPACE IN REAL-TIME 
Television pictures, l ive from a reconnaissance satel lite, 

can now be seen immediately and stored in a computer for 
study-both at the same time. 

The reason: the first video-to-digital converter that operates 
in real-time-so fast there is virtual ly no delay between re­
ceiving and converting the data. It does in one minute what 
i t takes other converters ten hours to do, according to Inter­
national Business Machines Corp.'s Federal Systems Division. 
It changes TV pictures from analog to digital form so they 
can be more securely transmitted to Earth . 

The converter operates in real-time by using a parallel 
conversion technique-all the bits are determined at the 
same time-and current mode swi tching in the comparator 
circuits. 

Analog voltage signals are generated by the light and dark 
areas of the TV pic ture. The signals are converted, trans­
mitted to Earth, stored in a computer and reconverted to 
analog form for viewing. 

Conversion to digital form for transmission is desirable 
because digital signals can be coded into patterns easily 
recognized on the ground. The digitized TV p ictures are less 
susceptible to electrical or atmospheric interference. 

The unit converts analog data in parallel to six bit reso­
lution . It consists of a comparator, which compares the ana­
log input vo ltage to reference voltages; an encoder made 
up of high-frequency ferrite cores; tunnel dioc;le detectors, 
which determine the curren t in the ferrite cores and produce 
voltage outputs, and pulse ampl ifiers, whi ch amplify the 
diode pulses to levels comparable with computer logic. 

NADGE COMPUTER DISPLAY LINKED 
FOR FIRST TIME 

Tests are under way involving the first l ink-up of two 
different pieces of equipment bu ilt by separate companies 
for a $300-million electronic air defense sys tem under de­
velopment for the NATO nations of western Europe. 

NADGE, for NATO Air Defense Ground Environmen t, is 
regarded as the biggest electronic undertaking in Europe. 

The milestone event involves a general-purpose computer, 
built by Hughes Aircraft Company here, and a data display 
console, built by Selen ia S. p. A. of Italy. 

" It is the first interface between two p ieces of NADGE 
equipmen t built by two different firms," .). C. Evans, NADGE 
project manager at Hughes, said. 

The Hughes computer has been shipped to Selenia's plan t 
in Rome to assist that company w ith the development of its 
NADGE displays, he said . 

The computer (designated H3118M) has 48,000 words of 
memory and eight inpu t-outpu t channels, Evans said. It was 
built as part of a con tract Hughes received fro m NADGECO, 
Ltd. 

Hughes and Selenia are two of six international fi rms that 
collective ly own the London-based corporation, NADGECO, 
Ltd., which is responsible for building the overall NADGE 
system. The other four are Marconi Company, Ltd., Great 
Britain; Thomson Houston-Hotchkiss Brandt, France; AEG 
Telefunken, West Germany; and N. V. Hollandse-Signaalap­
paraten, The Netherlands. 

Addi tional equipment is being produced for NADGE by 
companies in other NATO nations in direct proportion to the 
financial contribution of each country to the project. 
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cut out 
magnetic shielding 

problems 
Get easy-to-use 

Netic Co-Netic Foils 
The perfect foil for R & D, Prototypes, Evalua­
tion , Production . It is a fast, inexpensive 
empirical tool for solving shielding problems. 
Get it ... and get the valuable technical assist­
ance to our customers that is a way of life 
with our engineers . Immediate delivery from 
stock in any length; in .002", .004", .006" and 
.01 0" thickness. Various widths available. 

MAGNETIC SHIELD DIVISION 
PERFECTION MICA COMPANY 

3, 740 Thomas Drive, Bensenville, Ill inois 60106 
L Jhone 312 . 766-7800 TWX 910 256-4815 
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claSSICS 
o~~ the shel~ 

Andersen is writing new chapters in digital memories. 
For those interested in serials, the Company's editions 
offer the f inest in reading. They are the most logical 
selection for speed reading (up to microwave f requen· 
cies). Complete sets are avai lable in glass, wiresonic, 
quartz series. 

Andersen has more classics in circulation than any 
other firm , and avid co llectors include the leading manu­
facturers of digital eq uipment. Note the reviews in 
leading publications. One reviewer writes "without even 
opening the cover the sophisticat ion was obvious, and 
after one look at the content s it was clear why th is wi ll 
become a co llector's item" . 

Most of Andersen's best sellers are pocket -size ver­
sions. While they are t he lightest and smallest avai lable, 
they are totally unabridged. All editions are economical 
(wiresonic series are as low as lj 2 ¢ per bit) , and the high 
information content is the t alk of literary ci rcles (20,000 
bits and over). Readers should be sure to compare the 
cost and performance with MOS and DISK publishers. 

Send for free bibliography- any volume available­
very few editions limited . 

There are good reasons for choosing Andersen glass, 
quartz, or wire delay line type memories over MOS and 
disk type- notably cost and performance. The out­
standing performance of Andersen Serial Memories is 
due in large measure to the quality of the glass, quartz, 
or wire storage element. Andersen is the leading manu­
facturer of these devices and produces more types for a 
greater range of frequencies than any other manufac­
turer. The following table indicates the performance 
capable with various materials. Send for free descriptive 
literature. 
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Storage Material Frequency Storage 

Wiresonic 2 MHz 20,000 Bits 

Glass 20 MHz 4,000 Bits 

Quartz 40 MHz 30,000 Bits 

Sapphire 200 MHz 2,000 Bits 

ANDERSEN 
L ABORATORIES 

1280 B lue Hills Avenue B loomfield, Conn. 06002 
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Business news 

BUNKER-RAMO's Defense Systems Div., Canoga Park, has 
in troduced a new information system, the BR-700, which 
provides a self-contained system that is an " ... economical 
solu tion to the problems of source data au tomation and local 
data managemen t and control ... " according to Div. vp 
E. E. Bolles ... An $842,000 development contract for air­
borne signal processing and d isplay equipment for the 
carrier-based Grumman A-6A Attack Bomber has been 
awarded RADIATION INC., Melbourne, Fla. The award is 
part o f a program to equip the aircraft with a full one-way 
digi tal data communications system ... A $454,635 contract 
for a quantity of 7268B direct-view storage tubes for use in 
the F-4 Phan tom II aircraft now operational in the Armed 
Forces has been announced by DU M ONT ELECTRON 
TUBES div of FAIRCHILD CAMERA AND INSTRUMENT 
CORP.' Pro~u remen t was made by the Defense Electronics 
Supply Center, headquartered in Dayton, Ohio. The 7268B 
is a five-in. disp lay device fu rn ishing cockpit readout of the 
aircraft's fire control and navigation system. 

CALIFORNIA COMPUTER PRODUCTS INC., Anaheim, has 
repor ted a SO% increase in gross revenue and a 20% . in­
crease in earnings over a like period a year ago. Net earnmgs 
were $759,647 on sa les of $11 ,295,899 . . . RCA has received 
a $521,00 contract from MCDONNELL-DOUGLAS to prov1de 
32 data display un its for use during development checko~1t 
and launch on Air Force programs. The displays, to be built 
bv the West Coast Div., Van Nuys, Cal if., are for ground­
b~sed compu ter systems used to perform test and checkout 
functions in the factory during assembly and at the launch 
area prior to fl ights .. . TRANSAMERICA COMPUTER CO. 
and COMPUTER COMMUNICATIONS INC. have signed a 
leasing agreemen t wherein Transamerica will supply up to 
$20 million of lease financing to CCI over the next two years. 

INFORMATION CONTROL CORP. announced recen tly 
that ICC recorded book ings in the month of Augus t in excess 
of $1,800,000. Majority of bookings were for the ComRac 
series Core Memory Systems ... The Electrographies D iv .. 
newest uni t of VARIAN, has been formed to capi tal ize on 
the success of the company's li ne of electrostatic wri tin g 
instru ments . The div. will develop, produce and market 
existing and new models of the f irm's line of mul ti -chann~l 
Statos recorders and other devices using the electrostatic 
technique ... COMPUTER DESIGN CORP., Santa Moni ca, 
and N IPPON CALCULATING MACHINE SALES CO., Tokyo, 
have reached an agreement for the development o f advanced 
electronic desk calculators. Machines wi ll be manufactured 
and marketed, world-w ide, by 1970 . . . System/360 Com­
patibi lity Survey Service is available from PROGRAM.~ ING 
SCIENCES CORP., N.Y. Service is offered on an md1v1dual 
basis to manufacturers of peripheral devices. 

GENERAL DYNAMICS has announced establishment of a 
wholly owned subsidiary, STROMBERG DATAGRAPHICS 
INC., to expand activity in the market for information pro­
cess ing systems that convert compu ter data into readable 
form. Previously known as the Data Products d1v. of Strom­
berg-Carlson Corp., th e San Diego-based operation now is 
i tself a separate corporate en tity within GO 's . Electroni cs 
group . .. Contracts va lued at $2.4 million for 1nforma t1 on 
and display systems have been received by LORAL COR.P.'s 
LORAL ELECTRONIC SYSTEMS DIV., The Bronx, N.Y. Pnme 
programs involved include the AN/ASA-59, Integrated Heli­
copter Disp lay System, and the AN/ASA-66, ASW Pilot Dis­
play System. 

INFORMATION DISPLAY, November/December 1968 

Acquisition of PRICE BROTHERS, a 45-year-old manufac­
turer of custom advertising displays for point-of-purchase use, 
has been announced by LUM INATOR INC., Chicago, pro­
ducer of transportation l ighting fixtures, electric infrared 
heating and lighting, and switch ing. Louis E. Price continues 
as president of Price ... KOLLSMAN INSTRUMENT CORP. 
has won a $1 .2 mill ion letter contract from the U.S. Naval 
System Command to produce altimeter-encoders for auto­
matic altitude reporting on military aircraft. Contrac t is part 
of Project AIMS, the FAA program which requires aircraft 
entering major traffic control areas to automatically report 
their altitude to ground stations. The defini tive contract is 
expected to total about $2 .5 million. 

INDUSTRIAL ELECTRONIC ENGINEERS INC., has expanded 
its plant facil i ties to a total of 85,000 sq. ft. , and occupies 
three bui ldings in Van Nuys, center of the corp.'s readout 
and lamp activi ties. W h ile componen ts manufacturing re­
mains at the present Lemona Avenue plant, components 
engineering, sales and marketing, as well as corporate re­
search and development operations move to an adjacent 
building . .. DISCON CORP., Ft. Lauderdale, Fla., has been 
awarded a contract in excess of $1 10,000 by the Navy for 
design and development of an electronic message display 
sys tem. The system can simultaneously display up to 240 
characters, wi th letters, numbers, and symbols being formed 
by a pattern of micro-miniature incandescent lamps. 

CO NTROL TECH NOLOGY INC., has enlarged its Long 
Beach compu tation center with expansion o f its Milgo 4020 
Ana log Compu ter to 400 amplifiers, addition of an 8-channel 
osci lloscope for real time di splay of variab les, and access to 
an 505920 digi tal cornpu ter via a time-sharing · terminal .. . 
INFORMATION CONTROL CORP. has won a $41,000 con­
tract for the manufactu re of its new LP-300 series solid state 
light pens, awarded by th e Columbus Div. of the NORTH 
AMERICAN ROCKWELL CORP. The pens feature response 
times of under 300 nsec, 2 ft. lambert sensi tivi ty, resolutions 
of 100 mi ls or 20 mils, a locator beam for designating the 
target area, and a touch actuated switch. 

A new company has been formed with headquarters in 
San Mateo, Calif. TECHNOLOGY TRANSFER ASSOCIATES 
INC., w ill specia lize in the transfer of technology wi thin the 
key market areas of the world. Activities fa ll into two major 
categories: new product research and import/export market­
ing .. . LEVER BROTHERS CO. has formed a subsidiary. de­
signed to provide a wide range of data processmg serv1ces. 
LEVER DATA PROCESSING SERVICES, INC., wi ll be headed 
by Robert W . McGeary as president. Services will include 
computer time sales, service bureau operations, EDP con­
sulting and recruiting, software and application develop­
ment, and edu cational programs. 

SPATIAL DATA SYSTEMS INC., will supply its Model 501-3 
Three Dimensional Plotti ng System to NASA, Compu ter 
Facility, Manned Spacecraft Center, Houston. Complete, se lf­
contained the console cabinet will contain plotting mech· 
anism el~ctron i c interface, operating con trols and magnetic 
tape ;eader . .. KLM Airlines has signed an agreement wi th 
TELEMAX CORP., perm itting Telemax subscribers to make 
foreign ai r travel reservations. KLM is the sixth maj~r. air 
carrier to so con tract ... MARSHALL INDUSTRIES affli1ate, 
M;\RSHALL COMMUNICATIONS, San Marino, has received 
a $2 756 835 contra ct from the Federal Reserve System for 
a ke~ s~gment of a nationwide message communications 
swi tching system. 
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M·OVGIVES 
RADAR A 
NEW LOOK 
M-OV introduces some of the 
most advanced P.P.I. tubes for 
new radar applications. 
Take a new look at these 
brilliant features: 

* narrow angle deflection 
* flat face 
* transistor drive 
* high brightness 
* narrow neck 
* al urn inised screen 
* electrostatic focus 

Final 
Sc reen D eflec t ion anode 
dia. ins. angle 0 voltage kV 

F l 6-10 7 37 14 
F2 1-10 9 41 14 
3000R 12 40 16 
4 100R 16 50 16 

Cut-off 
v 

- 44 
+ 45 cathode 

+65 cathode 

+65 cathode 

For new cata logue with full spec ificati ons of 
M-O v cathode ray tubes range, write to: 

Genalex 
THE M-0 VALVE CO . LTD. 
Principal U.S. Distributor: Metropolitan Overseas Supply Corporat ion. 
468 Park Avenue South, New York 10016 Area Z1Z Phone : Murray Hill 6·Z1ZO 
Also area representatives in most major centers 

M-0 V RADAR TUBES 
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New 

~~~~~~~ 
High-Speed 0-to-A 
Converter in a 
small pacl<age 

• 3/4" X "3/4" X 1 V2" 
• No Switching Transients 
• Low Price 

MINIDAC is an extremely versatile, 
UHF Digital-to-Analog converter mod­
ule designed for driving into 100 ohm 
matching impedance. It may also be 
used with Operational Ampl ifiers for 
greater voltage ranges. These modules 
accept RTL, DTL or TTL input signals, 
include reference, switching, resistors, 
and provide currents of up to 10 ma. 
into resistive load. 

Output vo ltage t ime constant is less 
than 30 nanoseconds and wil l settle 
to 0.1% in 200 nanoseconds. An 
external threshold adjustment permits 
user to adjust the actual switching 
threshold minimizing the variations 
in rise and fall t imes in his logic. 
Feed through of switching signa ls has 
been eliminated. 

APPLICATIONS 
High Speed Scope Deflection Systems 
Time Compression 

High Speed A/ 0 Converters 
Precision High Speed Test Circuits 

MINIDAC units are avai lable in up 
to 12 bits Binary or BCD input codes, 
and current output ranges of 4 and 
10 ma. Maximum output voltage 
without amplifier is 2 volts. Custom 
designed D/ A Converters including 
Buffer Storage and special output 
Ampl ifiers are available upon request. 

PASTORIZA 
ELECTR ONICS , INC. 

385 Elliot St., Newton, Mass. 02164 • 617·332·2131 
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new literature 

Chart Paper Bulletin 
Houston Instrument Div. of Bausch & Lomb 

Inc., Be llai re, Texas, announces the avai labi l ity 
of a chart paper bulletin. The four page bul le­
tin describes the various Z-fold chart papers 
that can be used on Complot digital p lotters. 
Blank, linear grids, linear continuous, log-linear 
and log-log papers are described. 

Circle Reader Service Card No. 33 

Literature Available 
Appl ied Data Research, Inc., Pri ncton, N.J., 

has published a 20-page illustrated booklet on 
AUTOFLOW, the company's compu ter docu­
mentation system. Of interest to both technical 
and non-technical personnel, the booklet dis­
cusses the need for flowcharting generally and 
more specifically describes the four languages 
accepted by Autoflow: COBOL, FORTRAN, 
PU1 and Assembly. 

The new booklet also gives background on 
several other ADR proprietary software pro­
ducts. 

Circle Reader Service Card No. 34 

Tube Housings 
Pacific Photometric's 16 page catalog dis­

cusses the complete line of Photomultipl ier 
Tube Housings. Specifications and dimensions 
are given for ten separate types of hous ings 
which are designed to accommodate all lead­
ing photomultipl ier tubes. The catalog is i l­
lustrated profuse ly with photos and graphs. 
Prices are referenced to the pho tomu ltip lier 
tube which is intended for use. 
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Frequency Counters 
Six-page brochure lists all 22 of Hewlett­

Packard's electronic frequency counters in a 
chart that simplifies comparison, making it 
easier to select the best choice for particular 
appl icat ions. Easily determined are f req uency 
range, input characteristics, time base stabili ty, 
price, and basic functions (e.g., f requency, 
period average, time interval, etc.). 

Another chart in the brochure also displays 
graphi cally the frequency ranges of the com­
pany's frequency extender plug- ins, clearly 
showing the range of each and how they re­
late to each other. Other sections describe 
special instruments, such as preset and rever­
sible counters, automatic frequency dividers, 
and digital-ana log converters. 
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Condensed Industrial 
Lamp Catalog 

A condensed catalog, containing detailed 
descriptions of popular lamp types for indus­
trial applica tions, is available from Chicago 
Miniature Lamp Works, Ch icago. 

Included in the catalog is information re­
lating to standard industrial lamps, CM8 mini­
atu re, th in li ne and line filament lamps, neon 
glow lamps, and telephone slide lamps. A ll 
lamps are listed in numerical order to facilitate 
locating a specific lamp type. Each listing in­
dicates design voltage and current, mean 
spherical candle power, base type, bulb type, 
filament type, average life, maximum diameter 
and length. The catalog contains all the per­
tinent details relating to a wide r range of 
lamps for applications in such areas as aero­
space, aircraft, appliance communications, 
communications, computer, instrumenta t ion, 
marine, radio, television and t ransporta tion . 
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Quarterly House Organ Covers 
Lighted Switches , Indicators and 

Warning Systems 
A quarterly external company publ ication 

ca lled the MSC ILLUMINATOR has been intro­
duced by Master Specia l ties Company, Costa 
Mesa. Accordi ng to the company, th is new 
pub li cation will provide detailed material on 
information display and control devices. Pro­
ducts covered will include lighted pushbutton 
switches, word- indicator l ights, and fault warn­
ing systems and annunciators. Information will 
include new product and accessory announce­
ments, application ideas, and specialized tech­
nical data. 

The f irst issue, just released, detai ls a new 
audio/visual annuncia tor system cal led AVA 
that combines the standard l ighted word-i n­
dicator with a corresponding pre-recorded 
voice message into one, compact package. 
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Neon Lamp Data Sheet 
An i l lustrated data sheet discussing the re­

placement characterist ics of neon glow lamps 
for digi tal readout tubes has been publ ished 
by Signalite Inc., Neptune, N.j. The bu lletin 
discusses how the Signal i te A261 neon lamp 
is used as a replacement for numeral 1, the 
plus and the m inus readouts. A photograph 
of a digital voltmeter utilizing the A261 tube 
is shown as well as a dimensional diagram in­
dicating measurements. 
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Retaine r Plate Bulletin 
An all meta l 0-Ring assembly for ASA/ AP I 

pipe flange seals is described in llulletin 969 
from United Aircraft Products Inc., Dayton, 
Ohio. Included is an ordering chart which lists 
0-ringjretainer plates for each combination of 
pipe size and f lange rating. 
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Printout Booklet 
A 10-page brochure describing i ts Symbolray 

alphanumeric generator for cathode-ray display 
or hard copy printout is available from Ray­
theon, Quincy, Mass. The brochure describes 
application of the Symbolray monoscope to 
reservations control, air traffic control, pro­
duction l ine inventory information, remote 
engineering mathematical computations, stock 
market quotations, medical consu ltations, and 
business report editing. Principles of digital 
display operations are included. 
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A lloy Cata log 
A 16 page catalog from Hoskins Manufac­

turing Co., Detroit, describes properties and 
performance characteristics of Hoskins Alloy 
750, A lloy 815 and A lloy 875 iron -calcium­
aluminum elect rical resistance materials. These 
materials are primari ly used as heati ng ele­
ments in portable appl iances, electric furnaces 
and kilns. Techn ical data presented include a 
tabulation of the alloys' physical properties, 
typical l ife and temperature- resistance curves, 
mechanical properties at room and elevated 
temperatu res, plus specification tables which 
list ohms-per-ft. and ft.-per-lb. values for all 
standard wire and ribbon sizes. In addi ti on, 
the catalog also con tains information and re­
commendations for designing, fabricating and 
we ld ing coi led heating elements made of the 
alloys. 
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COMPUTER STUDIES 
BETTER CONTROL 

OF SHIP WEAPONS 

Computer-driven display equipment is 
helping to investigate man's ro le in the 
next generation of sh ipboard weapon­
control systems, Honeywell Inc. reports. 

Design engineers at the automa tion 
company's Marine Systems Center 
(MSC) use a DDP-124 compu ter to con­
duct real-time digital experiments in 
processing, display and control of fire 
control information, the company said. 

This SHIMMS (Shipboard Integrated 
Man-Machine System) techn ique "is an 
advanced concept that makes possib le 
one-man analysis and control of complex 
tactica l combat information and weapon 
deployment," sa id Arnold P. Klimke, 
manager of MSC opera tions. 

Developed primarily to study sh ip­
board fire-contro l problems, SHIMMS 
also may be useful in antisubmarine war­
fare, undersea warfare countermeasures, 
deep submergence veh icle control and 
simulation, and shore-based weapon-sys­
tem simu lation and train ing devices, 
Klimke said. 

" In each case the key problem is es­
sentially the same: to improve the dis­
play techn ique and man-machine inter­
action so that the ri ght in formation is 
presented to the right peop le at the righl 
time," he said. 

D isplay technology is becoming a criti­
ca l consideration because battle situa­
tions are becoming more dynamic- the 
weapons system operator no longer has 
time to sift through a lot of information," 
he said. 

" We mus t design systems so the 
operator can grasp what he needs to 
know in the shortest time and in the 
most effective form . One way is to use 
a central control computer to d isp lay 
combat information. 

Screen Shows Dala 
Engineers can display the processed 

target and weapon data-either alpha­
numeri cally or graphica lly-on a 23-inch 
cathode ray tube screen that forms the 
heart of the marine center's new dy­
namic simu lation facil i ty. The screen is 
" driven" by the Honeywell genera l-pu r­
pose digital computer, which has a 
16,000-word memory. 

The console operator can draw tacti­
cal pictures as well as presen t numbers 
letters and other symbols on the screen. 
A self-contained memory refresher el im i-
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MAN-MACHINE RELATIONSHIPS in future antisubmarine warfare systems. Operator Ken Coul · 
son is seated at cathode ray tube display console in (real-time) experiments at Honer well's Mar. 
ine Systems Center in West Covina, Cali/ . 

nates the need for a larger control com­
puter memory. 

" Our ab ility to create software," 
Kl imke pointed out, "stems from years of 
development of ASW train ing systems, 
giving us knowledge of not on ly the 
basic problem but also of how to fit that 
problem into this kind of simulation pro­
gram." Honeywel l has built more than 
12 ASW warfare trainers since the late 
1950s. 

The trend toward more integrated 
sh ipboard displays means a central con­
trol computer is needed not on ly for fire 
contro l but also for command control, he 
said. To accompl ish system in tegration 
it is necessary to determine how many 
people shou ld be doing what jobs. 

How Much To D isplay 
"The question of the best relationship 

between the human being and a com­
puterized system is difficult to answer," 
he said. "The human factors experts 
know that if you put too much informa­
tion on the display, the human being 
cannot absorb it and some informa tion 
gets lost. But they rea lly can't tell you 
how much information display is too 
much. We are ru nning some experiments 
to give us add itiona l criteria. 

"There's great pressure now on the 
commanding officer of a Navy ship 10 

reduce his manpower requiremen ts. At 
the same time he's being given more 
comp lex equ ipment and weapons. 

" Furthermore, a sh ip is usually a 
mu lti -mission vessel," Klimke pointed 
out. " There is anti-aircra ft, ASW, mine­
hunting and missile capability. Quick 
and correct reaction is of the essence. 

" How many peop le do you need? 
How many o f them must operate at the 
same time? Wh ich threat has priori ty?" 

Computers Only Help 
To solve this prob lem, Klimke said, it 

is necessary to employ computers to help 
people make decisions. 

"What we're rea lly aiming at is not 
just a computerized system bu t the most 
intelligent possible compu ter-aided deci­
sion-making system,'' Klimke sa id. 
"Man's sensors still are the best and h is 
brain is a very fine integrator of a var iety 
of information. 

"We must allow a man to re lax, but 
alert him at the proper time. We want to 
take the load off the man by designing 
helpful equ ipment that requires him to 
do on ly what the machine ca nnot-make 
a judgment." 
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1ST in ouamv 
Only "Magnetic Radi ation" 
gives a SEALofCERTIFICATION 
on all components fabricated 
... and guarantees complete 
sati sfact ion in meet ing all 
mechanical and shielding re­
quirements, as per your blue 
print specifications. 
Every component is PRECISION 
FABRICATED to within a toler­
ance of plus or minus .005 ... 
even lower where required. 

Our proved process of HYDRO­
GEN ANNEALING assures the 
highest poss ible permeability 
and the ultimate in attenuation. 

And our perfected SEAMLESS 
TUBE CONSTRUCTION .. . 
is a significant advance in 
performance. 

* * * 
We invite your inqui ry and will 
glad ly submit quotations on re­
quest for Engineering Samples 
-Prototypes-Production Runs. 

. I . 

lfl1n;,Mii.c RADIATION 
"!AMJ LABORATORIES, INC. 
2475 West Devon Ave., Elk Grove Industrial Park 

Elk Grove Village, Illinois 60007 
Phone (Area Code 312) 9696 
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ID PraduEts 

Film Reader 
The Traid Corp., Glendale, Cali f., has an­

nounced the production of the Model 660 
Precision Fi lm Reader, formerly a product oi 
Richardson Camera Co., an operaton to make 
semi-automatic measurements of X, Y, and 0 
coordinates and process this data into com­
puter compatib le formats. I mages recorded 
on various 16mm, 35mm and 70mm sprocketed 
fi lm can be reduced wi th high speed and com­
parator accuracy using the Model 660. Ac­
cording to Traid , interchangeable pin regis­
tered film transports make i t possible to con­
vert film handling capability to view various 
f i lm fo rmats. Fi lm transport controls include 
single frame, mul t iple frame, variable ci ne­
moti on and fast flow motion, all bi-d irectional. 
The system incorporates a low distortion op­
tical projection system with automatic selection 
of SX, 10X, and 20X magnifications. Digitiza­
tion of a joy stick manipu lated stage is 
claimed to coord inate readout accuracies of 
better than 10 m icrons. A rotatable reti cle and 
separate l ight sou rce are used to provide refer­
ence for X, Y, and 0 measurements. This 
reticle is mounted in the proximity of th e 
movable stage such that the image of th e 
fi lm frame and the image of the reference 
reticle are both projected through the same 
objective lens. 
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Resistron 
A Vidicon Tube Type 2000, a televis ion 

camera tube sensitive in the range from 3,500 
to 18,000 Angstroms. is now available from 
Ep ic Inc. , New York. The tube is sui table both 
for television camera opera tion in infrared 
l ight and for observing hot bodies at tem ­
peratures over 250°. According to Epic th e 
uni t has a low photoelectri c lag and a h igh 
sensi tivity to infrared il lum inat ion. The elect­
ron gun is provided with a separate mesh. The 
tube camera can be used on any television 
camera commercial ly available. The tube is 
marketed under the name Resistron. 
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Migi-Lite 
Chicago Miniature Lamp Works, Chicago, 

Ill inois, has announced the development of 
a series of subminiature panel ind icators, the 
T-1 series Migi-Lite. This se ri es provi des a 
substitute for mil i tary standard subminiature 
indicators in the 3-28 volt range. The f irm 
states design characterist ics of the M igi-Lite 
series include mounting on '/•" centers and 
three terminat ion styles. Strain relieved wi re 
leads are avai lable for soldered connections, 
pin contacts for quick-disconnect, and special 
right-angle pins for printed ci rcu it appli cations. 
The high- temperatu re polycarbonate housing 
is avai lable in a variety of custom and trans­
paren t co lors to meet a wide range o f applica­
t ion requirements. 
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Data Acquisition 
5206 D-DAS (D igital Da ta Acquisi tion Sys­

tem). f rom Vidar, Mountain View, Ca l if. , col­
lects da ta from 1 to 1,000 data points such 
as thermocouples, flow meters, strain gages, 
load cel ls, and pressure transducers. A built-in 
da ta p rocessor analyzes the data, formats re­
ports, and sets cont ro l outputs as needed to 
adjust test devices, processes, or production 
equipment. The processor is designed to 
linearize inputs, convert to engineer ing units, 
sol\·e equations, make logical comparisons 
such as l im i ts scanning, and compu te results 
such as e fficiencies, moving averages, or tem­
perature coefficients. 
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Printed Circuit Board 
Indicator Light 

A direct mounted PC board indicator light 
for circu i t status in formation is announced by 
Display Devices Inc., Santa Monica, California. 
The unit is available in two confi gurations, for 
use on either double-sided or single-sided 
PC boards, and incorporates front-relampable 
long-l ife T-1 lamps. Addit iona l features are 
claimed to include smal l size fo r high -density 
packaging, minimum protrusion from edge of 
PC board; unit also serves as an auxiliary card­
pul l handle. Lenses are available in the five 
standard co lors, and clear. 
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Remote Data Terminal 
Hendrix Eleclronics, Milford, N.H., announces 

i ts remo te Data Terminal. A CRT terminal , con­
structed of micrologic, MSI and LSI wi th a 

2000 character display capaci ty, it wi ll operat e 
1n fu ll or hal f duplex mode. Format restric­
tions for inventory con lrol and relrieval opera­
lions are providPd. 
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Display Termina l 
Computek, Inc., Cambridge, Mass., inlroduces 
ils Series 400 family of stand-alone d isplay · 
term inal s. The Series 400 featu res a curve 
generator fo r graph ics, said lo enab le cu rves 
to be drawn directly rather lhan approxima ted 
by straight-line segiT' enls. M odel 20 includes 
a storage-type CRT, an alphanumeric inpul key­
board, curve and veclor generators for graphics, 
a character generator for alphanumeri cs, and 
interfacing for standard data sets. 
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Radio Remote Control 
A n al l transistor two channel rad io- remote 

control , designed fo r use with Selectroslide 
automat ic slide projectors, is announced by 
Spind ler & Sauppe Inc., Glendale, California 
Uni t, des ignated Model 734 Slide Commander, 
is claimed to provide wi reless remote contro l 
of two projector functions at distances up to 
150 feet. One projector may be operated in 
forward and reverse, or two projectors for­
ward only. The hand-held rad io control is a 
2-channel transistorized FM transmitter, pow­
ered by a single dry cell battery. The receiver/ 
actuator operates on standard 110 volt, 60 
cycle AC current. A fitted carrying case is 
suppli ed weighing 6 pounds. 

System is designed fo r use on most of the 
" SL" series of Select roslide projectors and 
adaptable to many other remotely controlled 
sl ide projectors. 

Circle Reader Service Card No. 51 

Three Point Tach Indicator 
A tachometer indicator that displays three 

spread parameters with in a single case has 
been developed by Kollsman Motor Corp., 
Dualin, Pa. The instrument is currently under­
go ing environmen tal and rel iability testing in 
accordance with the latest mil spec, Mil-1 -
23832 (WP). Cal led the " Triple Tach", it will 
be used on m ilitary or commercial hel icopters 
to indicate any three combinations of engine 
or rotor speeds. This new instrument operates 
from signals supplied by standard two pole 
tach generators per M i i-G-9398 or Mii-G-

26611 and is accurate within 0.5 per cent. The 
un i t is hermetically sealed in an MS 33639 
case 5.25 in. long with a 3.25 in. diameter. 
The firm states options available include: Va­
ri ous ranges, mounting, configurations, and 
integral lighting per M ii-L-25467. 
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Character Generator 
A seven-segment character generator designed 

primarily for use with a CRT in the display of 
numeric information is now available from 
Fai rchi ld Semiconductor, Mountain View, Calif. 
The product is the 3250, a MOS/LSI circuit 
with a single-chi p complexity of 150 gates. 
Offered in a 24-pin Dual In-Line package, the 
device accepts a four-bit binary coded word 
and generates four deflect ion pulses properly 
synchronized with a serial train of video pulses 
that subsequently control the beam on a CRT. 
The deflection pulses sweep the beam through 
the seven-segment character in eight clock 
cycles, while the video pulses b lank the ap­
propriate segments needed to form numerals. 
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Data Acquisition System 
Applied Peripheral Systems Inc., Houston, 

Texas, has introduced the DT-1000, digital data 
acquisition system designed to multiplex va­
rious inpu t signals at remote locat ions over 
phone lines. It may be used over standard 
DOD phone lines with automati c telephone 
answering and coupling bui lt in, and point scan 

INFORMATION D ISPLAY, November/December 1968 Circle Reader Service Card No. 56 

provides a continuous real-time presentation 
of any remote data point. Interrogation is not 
requ i red since terminals report their data one­
way. The fi rm claims the DT-1000 will accept 
data inputs from many sources, ana log, digital 
and manual. A six-digit d isplay prov ides data 
readout at the receiving terminal. It is com­
puter compatible for automatic polling. Ap­
plications include oil production, electric and 
water utilities, gas distribution, pipelines, auto­
mated production lines, air terminal baggage 
handling systems, etc. 
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Neon Indicator Lights 
A series of permanent mounted neon in ­

dicator lights designated as the E-Lite Series, 
with and without built-in resistors and in­
cluding a ve rs ion of RFI shielded models, has 
been i ntroduced by Eldema, Compton, Calif. 
Designed to meet applicab le requirements of 
M IL-L-3661, the E-Lites have aluminum cases 
with either a black or clear anodized finish, high 
dielectric insulation and two pin plated turret 
terminals. Lenses are available in a choice 
of five colors and a va riety of shapes for d is­
play requi rements. Two basic types are avail­
able~The EG group which has on ly a neon 
lamp, and the ER group which has a neon 
lamp and a series resistor packaged within 
the unit. Specia l versions of both the EG and 
EF types with RFI/EM I shielded lens caps are 
included in this product group, according to 
Eidem a. 
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Horizontal Deflection 
Amplifier Tube 

Amperex Electronic Corp., Slatersville, Rhode 
Island, announces the 6LF6, a 12-pin version 
of the Amperex 6KG6 anti-snivel horizontal 
deflection amplifier tube that operates at low 
B+. The 6LF6, like its 9-pin predecessor, is 
designed around the " cavi-trap" anode. The 
permeance of the 6LF6 permits it to be used 
at B+ voltages as low as 280 volts. However, 
the electrical characteristics of the 6LF6 are 
also flexible to permit its use as a replacement 
for the 6LB6, now used in some power-trans­
former co lor sets. With the 6LF6 operating at 
low voltage and high current, the tube ele­
ments are at· low temperature. 
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Print-out Media for Computers 
A line of precision print-out media for 

computer data plotters has been announced 
by Keuffel & Esser Co., Hoboken, New Jersey. 
C 0 M S T 0 C papers and films meet pro­
fessional drafting standards for pencil and ink 
take, typing acceptance, and easy erasability, 
the company said. Computer graphics can thus 
be made compatible with standard engineer­
ing drafting practices and reproduction meth­
ods, K&E said. The materials, in plain or 
gridded formats, will be offered on three base 
stocks - natural tracing paper, transparent­
ized vellum, and polyester-base drafting film. 
Papers are avai lable in 40 yard rolls, in 12 in. 
and 31 in. widths. Film has the same choice 
of widths, in 20 yard rolls. A ll media are 
punched and perforated to work with most 

leading makes o f drum-type data plotters, K&E 
stated. Grids are rotogravure printed in 10x10/ 
inch and 20x20/inch standard formats. Federal 
Aid Sheets are offered as specials. 
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Trans lator / Display Package 
A translator-display package wi th opto-elec­

tronic modules for BCD/D readout, function 
displays identifying the numeric readout, and 
bezel assemblies for simple panel mounting is 
now available from Sigma Instruments Inc., 
Braintree, Mass. The Sigma 7 Model 321, 
which combines the fu nctions of code trans­
lation and numeric display, accepts 6- or 12-
volt binary-coded-decimal inpu t and generates 
0 through 9 decimal output on an integral 7-
bar neon display powered directly f rom 120 
VAC, 60 Hz. Translation is provided by a pho­
toconductor matrix, coupled optically to in­
candescent lamps controlled by the BCD in­
put circuits. The firm claims signal and out­
put circuits are electrically isolated. 

The Model 322 function display identifies 
the numeric readout in terms of temperatu re, 
pressure, volume, or any desired function. The 
display area may present a single message, or 
may be segmented to provide up to four mes­
sages of four symbo ls each. Translator and 
function displays are panel-mounted in stand­
ard AT421 bezel assemblies which will ac­
commodate two to eight modules. Special as­
semblies can be supplied for more than eigh t 
modules. 
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FALL 
COMP-U~ER 

SPECIAL 
new low cost 

ILLUMINATED 
PUSHBUTTp~ 

2 PDT SWITCH ASS'Y 
under $2.50 in quantities 

Electro Mech Components has designed a new low cost Illuminated Push 
DuHon Switch Assembly especially for the Computer and Instrument Industry. ~ 
This switch mounts directly from the front for quick installation and comes 
equipped with a complete set of mounting hardware. This Computer Special 
is available in both momentary and alternate action modes. ' 

1039 EAST VALLEY BLVD., SAN GABRIEL, CALIF. • PHONE: (213) 283·9213 • TWX (213) 288-5523 

ID EarraspandanEa 
Sir : 

In the article by Kinney and Showman (In­
formation Display, Sept./Oct. 1967) the follow­
ing statement occurs: " Crook, Hanson and 
Weisz ... found that ' Capitals could be read 
more readily than lowercase when occupying 
the same prin ting area' . . . Unfortunately, 
they used one kind of task for lowercase and 
another kind of task for uppercase, which 
makes a direct comparison depend upon a 
weighted ' leg ibi l ity score' they developed." (re­
ferring to our report: Crook, M . N. Hanson, ). 
A., and Weisz, A. Legibility of type as a func­
tion of stroke width, letter width, and letter 
spacing under low illumination . WADC Tech. 
Rep. 53-440, March 1954.) 

We want to correct a failure of communica­
tion between us and Kinney and Showman 
which is reflected by this statement. We d id 
Experiment 4 for the specific purpose of com­
paring uppercase and lowercase not only in 
the same area but on the same task. With 
these variables controlled, we found upper­
case to be better than lowercase, and that is 
the conclusion that our write-up was intended 
to convey. 

I t is possible tha t we did not give this point 
sufficient emphasis in our report, and as com­
municators we are willing to share the blame 
with the communicatees. 

Si r: 

Mason N. Crook 
John A. Hanson 
Department of Psychology, 
Tufts Un iversity 

In ou r article we sta ted, " Unfortunately, they 
(Crook, Hanson and We isz) used one kind of 
task for lowercase and another k ind for upper-

Random access--
a5mm 
111m 
loop proiector 
• 100, 200, 300 frame capacity 
• choice of controls: dual dial, 

push buttons or computer 
• 3.5 sec. max. to project any one of 1 DO frames 
• 1 0"x15" rear projection daylight screen 

Phone Collect 319-326-0141 

MAST DEVELOPMENT 
COMPANY 

10-JA 2212 E. 12TH ST. DAVENPORT, IOWA 52803 
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case, which makes a direct comparison depend 
upon a weighted ' legibility score' they devel­
oped." As pointed out above, we were mis­
taken in stating that their comparison of up­
percase and lowercase used d i fferent tasks. An 
o ra l reading task was used i n thei r Experiment 
2 for uppercase, and in thei r Experiment 4 for 
lowercase. A rereading of thei r report has not 
revealed to me why I made the mistake; their 
procedu re seems clear enough now. 

The reference to a "weighted legibi lity score" 
(I should have sa id scores and ratios) was in­
tended to convey my doubts that their Exreri ­
ments 2 and 4 had demonstrated the superiori ty 
of uppercase over lowercase. Since I was not 
convinced that their soeed and accuracy scores 
and ratios were suitable compara tives, I in ­
cluded their report in a group of others tha i 
left the issue of uppercase versus lowercase in 
some doubt. Small differences in rrocedure 
and samrle sizes in the two experimen ts added 
10 my not be ing convinced that uppercase was 
shown to be superior to lowercase. 

My issue of the scores and ratios, however 
in tended or conveyed, is a sma ll one, probably 
a matter more of personal preference than of 
technica l adequacy, and not a good reason for 
my wanting to debate it. I apologize to Crook, 
Hanson and Weisz for any disservice to them, 
and to Information Display readers for being 
inaccurate about the similari ty of tasks in thei r 
comparison of uppercase and lowercase print­
ing. 

Si r: 

Glenn C. Kinney 
Digital Systems Departmen 
The Mitre Corp. 

The july/August and September/ October 
issues of Information Display, conta ining my 
article, True Stereoscopic Movie System Wi th­
out Glasses, were extremely well done. I 
should like the following corrections noted fo r 
purposes of clarification: 

PART I 
page 28-column 2, l ine 2- " P," shou ld be 

"Pt'" 
page 29-column 1, paragraph 1. " An alternate 

method is to permanen tly install several 
lenses in front of the cylinders, as in figure 
6b. 

page 3'1-column 1, paragraph 3, line 3 " in ter­
sects the screen at P,x' " (not P,.) 

page 31-column 1, paragraph 3, l ine 4 "screen 
at P,,:" (not P ,,.) 

page 31-column 2, paragraph 3, l ine 6 " un­
obstructed" (not obst ructed) 

page 33-column 2 " Description of Pa rameters 
in Figures 16, 17 and 18" 
under D .. = "Or" should be " 0 ." 
under Dr = "On" should be " Or" 

page 36-column 2- after N = 2'7TR/S = 4520, 
the following was left out: "The total 
quantity of capture points o r cells/120° is 
then approximately 1500" . 

PART II 
page 29-DC Resistance Between Plate, 1st line, 

R = pd/LI, not pd/ U 
page 29-Generator Power Required to Charge 

Slit Capacity-line 3 of Column 2, remove 
" t=" formula for E should not have divid­
ing line under 0.477 watt-seconds; Resist­
ive Power Dissipation, P = V2/R' not P 
= VV2/R' 

page 29-Final Stereoscopic Illu mination Avail­
able to Aud ience- line 3-" glossy" shou ld 
be " lossy" 

page 30- Column 2, l ine 11- remove " rate" 
after "i llumination" 

ROBERT B. COLLENDER 
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The tube that made 
computer Indicator 
daslans obsolalel 

Fast vacuum tube response no ... ., ••••• .,.. ioili~lii~ll\i1 
High information dens1ty tube ~~~~~~~;!:_~!t~~~~~ 
and3/16 md1~eter mountson 
displaY$ 32 banary outputs in 7 of PJI,I!II;JI'l''~~"i'.: "~;"~' 
Simplicity· reqwres only a arad 
and anode Jl()tential- no hap oltEl&C ·1~i$istitJt 
no SCR's, no swltchanaloJic. 
C1rcU1t protection· senes resistor ( I 00 K or I ...... '!',.:.­
isolates and from c1rcu1t be1n1 momtored. 
H1gh anput Impedance. requ1res nef)i11ble power 
monitored carcu1t for bnaht andicauon. 
Economical to use· low unit cost, low assembly cost, 
low 8SSOClated-c1rcuit cost. 

For com_plete specifications and a~~~:!~~:~~~~~!:.; Amperex Electronic Corporation, S 
Microc:m:ults DiviSIOn, Slatersville, 

Ampere:. 
TO•OIIROW'l! THIIIIIIIt Ill TODAT'I PIIODUC11 
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Never use 
less than 
the safest 

High-
Voltage 
leads 

For example: a quick connect/ dis­
connect 20 KVDC connector feeding 
two CRT tubes from a single termi· 
nal 20 feet away. It's a compact 
lead assembly with glass and epoxy 
receptacles and silicone insulated 
leads that can be mated safely by 
hand, yet it's rated 25 KVDC at 
70,000 feet! 

• Lightweight, flexible assembly 
Meets applicable MIL 
specifications 

• RFI shielding available 
• Rated at 10 amps 
• No exposed high-voltage 

Corona and radiation 
resistant 

• Foolproof assembly 
Let us design an assembly that 
meets or exceeds your requirements. 
We're the leading maker of high· 
voltage, high-altitude custom lead 
assemblies. Whatever your connec­
tion problem, write or call today. 

AMP 
INCORPORATED 

CAPITRON DIVISION 
155 Park Street • Elizabethtown, Pa. 
717-367-1105 • TWX: 5 10-675·4561 
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an the maue 
HAROLD W. POPE has been elected to the 

newly created post of executive vice president 
of Sanders Associates Inc., Nashua, N.H. The 
company also announced the appointment of 
RICHARD F. BARNEY, assistant manager, Mar­
keting Services Dept.; JOHN S. TOOMAN, 
engineering manager for the firm's United 
Kingdom operation; and PETER KELLETT, 
general manager of the European Headquarters. 

JOHN D. POFFENBARGER JR. is operat ions 
manager for linear Ferri te Ope rations, Sauger­
ti es, N.Y. 

POFFENBARGER LEE 

EDWIN K. LEE has joined the Houston Fear­
less Corp., Westwood, Cal if. div., as director 
of marketing. 

F. WILLIAM SHRIVER di rects communications 
for Alar Computer Systems Inc., l os Angeles. 

Promoted to' the post of radar and display 
laboratory manager at the Chicago Center of 
Motorola's government electronics div. is JACK 
R. PENDLETON. 

Elected vice president, western region, for 
Computer Applications Inc., New York, is 
DONALD G. MALCOLM. 

G. D. SPEAKE is now general manager of 
telecommun'ications for Marconi Co. Ltd., 
Essex, England. 

Appoin ted to the post of manager of the 
display and imaging dept. of the Sensor Sys­
tems lab at TRW Inc., Redondo Beach, Calif., 
is PETER G. WHITE. 

DR. MARVIN P. PASTEL has jo ined Zenith 
Radio Corp., Chicago, as chief engineer of the 
government engineering div. 

PETER 0. CIOFFI and DONALD F. COTE 
were elected vice presidents of Keydata & 
Adams Associates Inc., Watertown, Mass. 

Uni ted Electronics, subdivision of Gene ra l 
Electronics Inc., Newark, N.J., announces the 
appoin tment of ROBERT W. DEUTSCH as 
president. 

WILLIAM l. MOORE is development engi ­
neering manager for Philco Houston Opera­
tions of Philco-Ford Corp. He succeeds B. P. 
GARDNER, now manager of information sys­
tems of the National Alliance of Businessmen, 
Washington, D.C. 

Newly appointed sales manager, western re­
gion, fo r the Display Div. of Data Disc Inc., 
Palo Alto, Calif., is CHARLES T. MASTERS. 

THOMAS F. DEAHL has been named manag­
ing ed itor of Grarhic Processing Reports, pub­
lished by Auerbach Corp., Philadelph ia. 

WI LLIAM E. STANDRING JR. has been pro­
moted to general manager of the newly for­
med Fiber Optics Div. at Optics Technology 
Inc., Palo Alto, Calif. Other promotions at the 
company include ROBERT J. APLIN, vice presi­
dent, marketing; GERALD W. OLMSTED, di rec­
tor, manufactu ring; HAL l. SOWERS, assistant 
director of research; and BRIAN G. PHILLIPS, 
manager, applied optics research. 

Warnecke Electron Tubes Inc., Des Plaines, 
Ill., announces the appointment of DR. OSKAR 
DOEHLER to the position of chief scientist. 

ROGER J. KELLY and ALLEN ). FLITCRAFT 
were elected to newly created vice president 
positions at Computer Technology Inc., Ch i­
cago. 

The appointment of ANTHONY M. CATA­
LINI as manager of the Princeton, N.J. branch 
has been announced by Computer Sharing Inc. 

Mark Systems Inc., Cupertino, Calif., has 
been separated into two divisions: Mark In­
struments, under the management of CHARLES 
ASKANAS; and Mark Technology, managed by 
MALCOLM R. MALCOMSON. 

ROBERT FR IEDMAN has been appointed di­
rector of marketing of the TNT Electronics 
Div. , New York. 

HOMER G. TASKER, founder and cha irman 
of the board of Tasker Industries, Van Nuys, 
was named cha irman emeritus by the board 
of directors. 

FRANK WAGNER has been appointed sales 
engineer and KENNETH G. HARPLE has been 
elected vice president at Systems Engineering 
laboratories, Fort lauderdale, Fla. 

St romberg Datagraphics Inc., San Diego, 
Cal if., has made two new appointments. 
FRANK M. SINGER is now program manager 
for A-NEW Airborne ASW Avionics Systems, 
and ."'RTHUR C. SCHMITT is eastern regional 
manager. 

Serving as genera l manager of Intelligence 
Systems Research and Enginering fo r CBS la­
borator ies, Stamford, Conn., is JAMES T. 
FULTON. 
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This intricate pattern of a highly miniaturized circuit chip was plo tted automatically with 
a light beam directed by an experimental computer program. 

" Not drawing the correct line is one 
way to improve accuracy in computer­
aided graphics/' said Wi l l iam L. Dunne, 
of I.B.M., at the annual SHARE-ACM­
IEEE Design Au tomation Workshop. ·-

" Charting a path d ifferent from the l ine 
described to the comp uter keeps the 
plotter within cri tical tolerance limits." 

Such an approach is part o f an ex­
perimental computer program called 
Graph ic Appl ications Subroutine Pack­
age (GASP). It is designed to meet the 
demand for automated h igh-precision 
graphics and handle a broad range of 
artwork typ ical ly found i n a production 
d raftin g room. 

Tested and refined under actual work­
ing cond i tions, the exper imen tal graphics 
package has been app lied over the past 
two years at IBM's Systems Developmen t 
Laboratory in San Jose, Cal if., to such 
d iverse jobs as comparator charts for 
manufacturing inspection, encoder disks 
for circuit clocking and precision artwork 
for chemica l milling o f machine parts. 

Program commands written in FOR­
TRAN language for IBM Sys tem/360 
computers drive a small plotter or pro­
duce a tape for a large p recision draft­
ing machine that can " draw" images 

Artwork proclucecl by a high-precision with a light beam on photographic fi lm 
plotter driven automatically by computer or glass. The program is easi ly adapted 
commands is examinee/ by draftsmen. The to graphic d isplay on a CRT scope or to 
mask-used to make miniaturized encoder 
discs lor circuit clocking-is one of many eli- o ther computer o utput devices. 
verse applications ol the experimental pro- To in i tiate action, the user enters 
gram. "cal l" statements into the compu ter 
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with x-y coord ina tes describing h is draw­
ing. A single command, " CALL LSEG" 
fol lowed by coord inates for two points, 
w i l l cause the p lotter to d raw a l ine seg­
ment. Similar commands produce circles, 
arcs, ellipses, arrows, splines, or letters. 

Special program routi nes allow the 
user to manipulate these graphic ele­
ments individually or in groups and per­
form ca lculations that i ncrease accu racy 
and re l ieve the designer of ted ious detai l. 

One such routine compensates for the 
d iameter of the pen o r l igh t beam by 
offsetting i t f rom the specified li ne. Th is 
feature is pa rticularly useful in mak ing 
precision masks for high ly miniaturized 
integrated circu i ts w he re a li ne on ly a 
few thousandths of an inch wide can 
exceed to lerance l im its between circu it 
paths. The offset rou tine ca lcu lates a new 
path for the plo tter that keeps the re­
su lting line from overlapping a cri tica l 
dimension. 

Other routines add fl exibility to the 
program by moving and rotating graphic 
elements or sections of the drawing, 
scaling them to any size, and repeat ing 
them hundreds of times i f necessary. 

Lines and other graphic elemen ts ca n 
be plotted as a series of dots, dashes, or 
other specia l l ine- types by merely set­
ting an ind icator. This removes the need 
to independently describe each segmen t 
of the b roken line. Another set o f com­
mands can be invoked to add dimen­
siona l l ines, arrow s and numerical quan­
tities associa ted with engineering d raw­
ings. 

These routines- besides expanding the 
state-of-the-art in precision capabi lity­
have significantly reduced typical job 
turnaround time. The experimental pro­
gram has been especially effective in 
speeding engineering changes in art­
work since only those commands affect­
ing the modi f ications must be changed 
before automatically reproducing the en­
tire drawing. 

A production mask for a machine part­
drawn on film by a light beam automatically 
controlled by computer commands- is checked 
by draftsmen at the IBM Systems Development 
Laboratory in San jose, California. The path 
of the beam is directed by an experimental 
compllter program for h igh-precision graphics. 
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Can a 
fine fine-scan 

camera be 
sold at a low, low 

price? 

YES. At a cost roughly half that 
of comparable cameras, the 
PB940 offers unmatched value 
for microscope work, docu­
ment reading, data transfer, 
quality control. You gel: 
• Positive 2:1 interlace at 875 
or 525 scan rates as 
standard equipment. 
• Class A separate 
field mesh vidicon 
as std. equipment. 

And only the versatile Packard 
Bell PB940 offers you a choice 
of these three 'options: 
• Crystal-controlled random 
interlace at 1 of 5 scan rates. 
• External EIA drives in ful l 
compliance with RS 170. 

'""~ • Remote control. 
Write today for full 
information and 
p r i c e s o n t h.e 
PB940 camera. F·BB 

THE VALUE LINE 

Packard Bell IGI 
649 lawrence Drive, Newbury Park, Coli!. 91320, Tolr (805) 498-6601 
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~ C] PRECISION CRT DISPLAYS and 
CJ DISPLAY SYSTEM MODULES 
---- PRECISION X-Y CRT DISPLAYS FOR FILM RECORDING AND FILM READING ----

i i •• j 

• • 

CRT Diameter 
Resolvable Elements/Diameter 

Maximum Spot Size 

Settling Time 

Small Signal Bandwidth 

PD900 
5 inches 
1700 

0.0025 

10 usee 

1 mhz 

0 POll 0 PD1200 
5 inches 5 inches 
2100 3400 

0.002 0.00125 

12 usee 20 usee 

1 mhz 1 mhz 

---------- ± 35 VOLT DEFLECTION AMPLIFIERS----------

• • !!::-:-:- . ~~ ~ .. 
I ' ' 

~ ;: ~ I . 1 
1 

I 

(~- : - .. -;-· . .. . . ·= . ' · ·. "' 

The models DA223, DA224 and DA225 are de-coupled, all-sil icon, solid-state modular 
packages capable of supplying up to ±2.0, ±4.0 and ±6.0 amperes of deflection 
current respectively to each ax is of a directly-coupled deflection yoke. A unique 
method of damping optimizes the amplifier for the particular yoke being used by 
means of an adjustable potentiometer. The ampli fiers also feature extremely fast 
settling time and high bandwidth. The user has the choice of operating the ampli· 
tiers Class A for ach ieving nonlinearities of ±0.02% maximum or Class AB for 
minimum power consumption. 

-------- MODULAR CRT BUILDING BLOCK COMPONENTS --------

Individual, compatible plug-in circuits such as: DF2050 Dynamic Focus Generator; 
DF347 Dynamic Focus Ampl ifier; LC1784 /1785 Precision Linearity Correction Cir­
cuit; LC916 / 918 Linearity Correction Circuit; VA2076 Video Amplifier (10 mhz); 
VA2075 Gamma-Corrected Video ,A,mpli fier (10 mhz); VA2077 Video Amplifier (30 
mhz); SG1190 Sawtooth Generator; PP529 Phosphor Protection Circuit; DA341 De· 
flection Ampli fier (±200 ma); DA1340 Deflection Amplifier (±0.75 amperes); 
EDA800 Electrostatic Deflection Amplifier (350 volts plate-to-plate positive or 
negative); EDA1504 Electrostatic Deflect ion Ampl ifier (500 volts plate-to-plate 
positive or negative); FR1882 Static Focus Regulator; BA1714 Blanking Amplifier. 
All Beta circuitry features silicon semiconductors and temperature stable metal· 
fi lm resistors throughout. 

------ -- HIGH & LOW VOLTAGE CRT POWER SUPPLIES------ --

SERIES HV provides regulated high 'Voltage outputs 
for CRT electrodes - anode, focus grid, G2 and 
filament. 

Model No. 
HV8 
HV20 
HV30 

Anode 
Output Range 

1-8 kv 
5-20 kv 

15-30 kv 

SERIES PAK provides regulated low voltage outputs ±35 volt 
for Beta modules - ±35 volts, ± 20 volts, Gl ...:M.::.,o;:.::d:;;ei:,:.N.:..:o.:..... ___:.:(d~e.::.,fle~c.:....ti.:..:on.::..l ..:.O::.:ut!:..pu::..:.._t 
and filament. PAK7 7 amperes 

~P~A~KT.16~--~1~6 .:....am~p~e.:....re~s---

--------- PRECISION TUBE AND COIL MOUNTS---------
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Flexible combinations of -standard assemblies for the prec1s1on mounting and 
alignment of CRT's, yokes and coils: CRTM Basic CRT Mount includes removable 
bezel, rods and neck end clamps; OSTM Dual Gun Recording Storage Tube Mount, 
includes rods and neck clamps both ends; MCM Microposit ioner Coi l Mount allows 
6 independent motions and positive lock; FYM Fixed Yoke Mount for application 
where micropositioning is not required; FYMS Fixed Yoke Mount for servo-type 
mounted yokes; CCM Centering and/or Alignment Coil Mount; MS983 Magnetic 
Shield Enclosure. 
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