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In the Model 85002 MICRO HANDLER® (shown at left)
dice are bulk-loaded into a vibratory feeder. They are
faced pattern-side down in the feed track and rotated
to a known orientation at subsequent stations prior to
being placed onto the test probes which are connected
to your electronic tester. A simple signal to the MICRO
HANDLER® will cause the die to be automatically placed
in one of nine (or more) vials for easy removal.

@ Thruput rate of up to 7200 devices per hour.
@ Accommodates both flip-chip and planar devices.

@ Dice ranging in size from 20 to 250 mils (square or
rectangular) can be processed.

@ Models offering automatic magazining and other fea-
tures are also available.

For prices and additional information, contact:

AUTOMATION SALES DEPARTMENT

WATCH COMPANY, INC. GREEN ACRE RD. WEST, VALLEY STREAM, N.Y. 11582 | 516 - 561-2600 | TWX 510 - 225-8409
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Display
of strength

There are several sound reasons to
use our solid state numeric displays.
One of the most important is this:
they're so strong, they won't die of
shock. So they can be used in the
most demanding applications.

Another decisive factor is size:
each display package measures just
1”x 0.5”x 0.16”. And that's all there
is to it. In this tiny framework, you
get everything necessary to display
numerals 0-9. The chip includes an
IC driver/decoder and gallium
arsenide phosphide diodes that make
the bright red numerals visible
clear across a room, even at an
acute angle.

The display needs less than 5 volts
to drive it, and takes a straight-
forward four line 8-4-2-1 BCD input.
You can vary the brightness.

And, as the modules are IC com-
patible, no special interfacing is
required. You can buy our solid state
numeric display in three-character
packages, as well as the solo com-
ponent. And our small displays of
strength cost just $42 each in
1000 quantities.

For all the bright details about

this new technology for numeric
indicators, call your local HP field
engineer. Or write Hewlett-Packard,
Palo Alto, California 94304; Europe:
1217 Meyrin-Geneva, Switzerland.

HEWLETT W PACKARD

SOLID STATE DEVICES
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Pulse problems change
and change and change
and change.............and

so does the 1900 pulse system

O
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HP’s brand new solution for people
with pulse problems is a set of multi-
purpose building blocks. You put
what you want in your pulse generat-
ing system. With the HP 1900 Pulse
System, you start with a standard
mainframe that contains only power
supplies and optional programming
wiring.

Where do you go from there? That’s
up to you. HP is currently offering
seven different functional plug-ins
with more to come later. You can start
with a relatively simple system and
add to it as your needs change. Even
complex pulse systems can beformed
easily by using several mainframes
and appropriate plug-ins.

Just to give you an idea of the capa-
bility of the 1900 system, here is a
very brief description of the 7 existing
plug-ins and some of their capa-
bilities. And, keep in mind that the
optional programming wiring allows
you to make the 1900 completely
automatic!

HP 1905A Rate Generator—pro-
vides output triggers variable in fre-

2 Circle 2 on reader service card

quency from 25 Hz to 25 MHz; it
includes apushbuttonforsinglepulse
triggers. ($200)

HP 1908A Delay Generator—delays
or advances pulses up to 25 MHz over
arange of 15 ns to 10 ms and includes
a double pluse mode. ($200)

HP 1910A Delay Generator—pulses
up to 125 MHz can be delayed from
5to 100 ns in 5 ns steps. It has a 3 ns
risetime and sufficient output to drive
two variable transition time output
plug-ins. ($150)

HP 1915A Variable Transition Time
Output—varies pulse risetime and
falltimes from 7 ns to 1 ms and output
currents from 40 mA to 1A, amplifies
RZ or NRZ word formats. ($1600)

HP 1917A Variable Transition Time
Output—varies pulse risetime and
falltimes from7 ns to 500 us, amplifies
RZ or NRZ word formats, 0.2 to 10 V
amplitude at frequencies up to 25
MHz. ($525)

HP 1920A Pulse Output—provides
very fast 350 ps fixed risetime and
400 ps falltime with variable width
and 0.5 to 5 V amplitude. Reversible

polarity and offset capability. ($1750)

HP 1925A Word Generator—pro-
vides 2 to 16-bit words, RZ or NRZ
format at frequencies to 50 MHz. Has
remote programming and pseudo-
random noise sequence generation
capabilities. ($850)

Two mainframes —are available to
let you select the one that best meets
your power requirements. Price: HP
1900A Mainframe, $750; HP 1901A
Mainframe, $450.

Put together the system that best
fits your needs. No other pulse system
will do so much, so well—at such an
economical cost! For more informa-
tion, contact your local HP field engi-
neer. Or, write to Hewlett-Packard,
Palo Alto, California 94304. Europe:
1217 Meyrin-Geneva, Switzerland.
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News Features

Probing the News

Industrial electronics: Jumble of
electronics, instruments keeps
pollution monitoring hazy
Government: Practical research gets
emphasis at NASA's ERC

U.S. Reports

Computers: Automating Congress
is big deal with a catch
Contracts: Drone system worth
$50 million with no R&D
Medical electronics: Measuring
blood pressure ultrasonically
Components: Navy's standard
hardware to have 2 million items
Avionics: Converting inertial
navigators; LSI for loran C/D
Military electronics: Field

tests for Stano gear
Communications: Opening some
spectrum space; application

for digital common carrier
Space electronics: Will L-band
need new satellite?

Electronics International

Western Europe: Mammoth computer
project a step closer

Japan: Television camera adjusts

for image motion

West Germany: MOS process takes
steps off surface

New Products

In the spotlight

Liquid laser goes commercial

Lorgnette for color, 3-D display
Components review

4-pole relays fit in TO-5 can

Proximity switch sets new limits
Instruments review

Making any scope a storage scope

A-D converter has keyed clock
Microwave review

Sweeper covers 10 Mhz—18 Ghz

Log amp has 80 Mhz bandwidth

Avalanche source puts out 250 mw
Production equipment review

Relay analyzer tests and tells

MOS-array tester run by computer
Industrial electronics review

Spectrometer for fast analysis

Gage provides digital readout
New Materials

Title R registered U.S. Patent Office; © copyright
1969 by McGraw-Hill Inc. All rights reserved,
including the right to reproduce the contents

of this publication in whole or in part.
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Technical Articles

At last, a bipolar shift register

with the same bit capacity as MOS

At 1,000 bits per wafer, discretionary
wired bipolar IC's not only match MOS
circuits in complexity but also surpass
them in shift rate with no need for
data refreshing; speeds of 40 Mhz are
possible

Roger Dunn and Glenn Hartsell,

Texas Instruments

Designer's casebook

» Multivibrators separate pulses
according to their widths

= D.a converter switches
digital inputs with TTL gates

® Capacitor discharge sets
shape of ramp function

Multi-emitter IC’s stabilize

voltages in solid state tuners

With inherent temperature compensation,
monolithic devices eliminate expensive
zener diode matching in discrete units

and offer better performance characteristics
Dieter Eckstein and Heiner Schmidt,

Valvo GmbH

Connecting aluminum wire reliably

Some termination problems remain to be
solved before aluminum can replace copper
as the principal source of wiring material
Joseph Mittleman,

Electronics staff

Amplifying acoustic surface waves
Acoustoelectric interactions and acoustic
waveguides provide active and passive signal
processing devices—all on a chip

J.H. Collins and P.J. Hagon,

Autonetics

Matching FET’s by design is faster and
cheaper than by pick and choose
Interdigitating two transistors on a chip
assures a perfect match, thus avoiding
testing and pairing of separate chips
Robert Christensen and Donald Wollesen,
National Semiconductor Corp.
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Readers Comment

Free the market

To the Editor:

If the Government, instead of
creating monopolies such as AT&T,
refrained from interfering with the
free market economy, there would
be no need for regulatory agencies
and their zealous guardians [Oct.
27, p. 134].

Given the freedom to compete,
men would stake their reputations,
their futures, and their fortunes on
ideas for improving service, not by
proposing or imposing them from a
government office which is shielded
from the full consequences of im-
practical decisions, but by putting
them into operation. The promoters
of successful ideas then would re-
ceive their well-earned financial re-
wards.

However, I rather suspect that
FCC Commissioner Nicholas John-
son likes to have the governmental
power to control and regulate with-
out having to face the practlcal
problems and the economic conse-
quences of his decisions.

Ernst F. Germann
Austin, Texas

Heady experience

To the Editor:

I found the investigation of disk
memory units [Oct. 27, p. 88] quite
informative. An expanded descrip-
tion of the mechanical problems of
shock and vibration would have
been helpful. Most computer manu-
facturers have experienced the
problem of crashing heads; the
source and remedy of this prob-
lem could have been explained in
more detail.

Another area of interest to me is
the interface. I think that in addi-
tion to the anticipation logic, a
description of other aspects of in-
terfacing to a computer could have
been explained.

Charles Wheelock
President,
Computer Logic Systems Inc.
North Billerica, Mass.

* Author Boisvert has received
many similar requests and is cur-
rently summarizing and evaluating
them.
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Buy resistors with built-in dependability. . .

Vitreous-enamel BLUE JACKET
POWER WIREWOUND
RESISTORS

All-welded end-cap construction eliminates moisture along

the leads, also anchors leads securely to resistor body.

Expansion coefficients of vitreous enamel coating, ceramic core, and
end caps are closely matched. Standard wattage ratings

include 1, 2, 2.5, 3, 5, 7, 10, and 11 waitts. Also available with
INFORMATION RETRIEVAL NO. 517 N radial tab terminals in ratings from 8-to 230 watts.

4SR-9145

Stop hunting for a smaller tantalum capacitor!

\Zero in on RED TOP" MINIATURE
v SOLID-ELECTROLYTE
TANTALEX" CAPACITORS

Expressly manufactured to fulfill the need for a micro-size capacitor

of high volume efficiency, Red Top Capacitors are used in

hybrid circuits and miniature modules where the ultimate in size
\ and electrical performance is required at moderate prices.

Red Top Capacitors meet the electrical and mechanical requirements

of military, industrial, and commercial applications over the temperature

range of —55C to -85 C. Standard working voltage range is
INFORMATION RETRIEVAL NO. 518 from 2 to 100 VDC.

For information on Blue Jacket Resistors, request Engineering Bulletin
7410D. For information on Red Top® Miniature Tantalex® Capacitors,

request Engineering Bulletin 3536A. Write to: Technical Literature Service, ®
Sprague Electric Co., 35 Marshall St., North Adams, Mass. 01247.

4SC-9152
1

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

‘Sprague’ and ' @)° are regi ks of the Electric Co.
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Help exterminate

the QUADRADECAPEDE!

West Concord, Mass. - Doctors here announced a cure for
the virus streptocircuitus integratus, transmitted by the
fourteen-legged logic bug and prime cause of inflamed logic
and many chronic output diseases.

A statement released by the group said in part, “By
using the new General Radio 1790 Logic-Circuit Analyzer,
with all its active ingredients, we are now in a position to
perform 100% functional testing — on even the most com-
plex modules. The computer-controlled 1790 can test
devices with as many as 96 inputs and 144 outputs,
checking from a simple functional GO/NO-GO test to a
detailed step-by-step analysis for the debugging of defective
units, and the optional programmable logic levels permit
marginal testing!

“For only $32,500 we can’t see why any user of print-
ed-circuit boards or integrated arrays would be without one
— especially since extensive programming knowledge isn‘t

required. The results have been overwhelming! In several
thousand test cases we've been able to eliminate defective
IC’s and modules early in the game, thereby producing
harmony, well-being, and great cost savings in production.”

Help increase the yield and longevity of logic circuits!
Write or phone for more information from General Radio
Company, West Concord, Massachusetts 01781; telephone
(617) 369-4400. In Europe write Postfach 124, CH 8034
Zurich 34, Switzerland. Price applies in U.S.A.

GENERAL RADIO

Circle 6 on reader service card
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Who's Who in electronics

One man who’s probably consider-
ing himself pretty lucky these days
is Jack Hirshon. He has just been
named manager of the Hughes Air-
craft Co.’s new metal oxide semi-
conductor division, and believes a
number of the factors that led
Hughes to set up the division give
it another shot at becoming a sig-
nificant force in the semiconductor
industry. Says the 41-year-old Hir-
shon, “From about 1956 to 1958
Hughes had a great reputation and
a tremendous potential in semicon-
ductors that was never fulfilled.” It
was the age-old problem of strong
technology, weak production. “We
have taken steps to change that
image,” Hirshon says.

No small role was played by
George Smith, a vice president and
director of the Hughes Research
Laboratories at Malibu, Calif., who
pressed for establishment of a
solid state research department at
the Newport Beach division. His
objective was closer rapport be-
tween the labs, to which the depart-

ment was assigned, and the semi- .

conductor production operations at
Newport Beach.

Together. The man picked to
manage that department when it
was established in January 1967
was appointed assistant manager
of the MOS division at the same
time Hirshon became its head. He

Electronics | December 8, 1969

Robert Bower and Jack Hirshon

is Robert Bower, 33, who has
worked on ion implantation in both
MOS and microwave devices since
1965. Both Bower and Hirshon are
convinced that ion implantation is
going to give Hughes a speed ad-
vantage over the competition in
MOS products [Electronics, Oct. 13,
p. 52]—be they p-channel, n-chan-
nel, or complementary MOS.

The other key factors that Hir-
shon says contributed to the semi-
conductor rebirth at Hughes were
the acquisition two years ago of
Raytheon’s MOS field effect tran-
sistor product line, some of its key
people and MOS production know-
how, plus the rapid expansion of
the MOS market itself.

Hirshon says his marketing fore-
casters look for a total integrated
circuit business of about $1 billion
by 1973, with $200 million of that
in MOS. “This is the median esti-
mate,” he points out, “and IMOS
(ion-implanted MOS) could double
the MOS share of the IC market.
We're looking to be a major factor
in this market.”

Steps. The bearded Bower fore-
sees this kind of technological evo-
lution in MOS: the “now genera-
tion” of devices, as it were, is
basically p-channel. The next gen-
eration, already gestating, will fea-
ture silicon gates, multilayer metal-

(Continued on p. 14)

Applications Power %k

BINARY
DECODE
DRIVERS

Problem: Decode binary counter
output into separate lines to drive
indicator lamps or FET switches.

Solution: Siliconix D132L for the
lamps, D129L for MOS FET
switches. Both drivers provide four
output channels, inputs are compat-
ible with most TTL or DTL logic
circuits, and outputs are capable of
50 volt switching.

D129L or D132L
E % )—|>°——°Vm
A
Immpec
B = | oV
A
RO

Enable

TRUTH TABLE

Counter State Output
A | B | Vo | Ve | Vo | Va
0 0 0 1 1 1
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0

Write for complete data. For instant
information and applications assist-
ance, call the number below.

"Siliconix
incorporated

2201 Laurelwood Rd. * Santa Clara, Calif. 95054
(408)+246-8000 Ext. 201 + TWX: 910-338-0227

* Applications Power: Providing
the product and service to make
your product serve better!

Circle 7 on reader service rard 7




Who's Who in this issue

Christensen

Wollesen

FET vets describes Robert Christensen and Donald Wollesen,
the National Semiconductor engineers who wrote the matched-
FET story that begins on page 114. Christensen worked with
FET’s at Union Carbide and Fairchild before joining National;
Wollesen was with Motorola and Philco. Christensen has a
BSEE from Cornell and an MS in physics from BrighamYoung;
Wollesen is a California State Polytechnic EE.

Mittleman

No stranger to Electronics’
readers, senior associate edi-

. tor Joseph Mittleman, who

wrote the article on making
aluminum wire connections
starting on page 94, also has
worked on the computer-
aided design and active-fil-

| ter series. Mittleman, who

has an MSEE from George
Washington University, has

' been writing for the past

eight years.

Dunn

Complex IC development has been the major
work of Roger Dunn and Glenn Hartsell, who
wrote the article starting on page 84. Dunn is
manager of custom MSI programs at Texas
Instruments; his particular interest is com-
puter-aided of TTL arrays, and he has worked |
on LSI memories, both main frame and scratch |
pad, for TT. Hartsell has been in LSI since |
joining TI in 1966; he helped develop a proto-
type of the shift register described in the arti-
«w@g cle. He now heads the LSI design section.

Schmidt Eckstein
A consumer application is this issue’s
entry in the German IC series, as related
by Dieter Eckstein and Heiner Schmidt
of Valvo GmbH in the article beginning
on page 91. Schmidt works in mask lay-
out; Eckstein is a group chief.

Collins Hagon

J. H. Collins and P. J. Hagon of Auto-
netics continue the acoustic surface wave
series [Electronics, Nov. 10, p. 94]. Start-
ing on page 102, they cover materials,
amplifiers, and waveguides.

Hartsell 777 "
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Thinking of
programmable calculators?

MATHATRON

gives multi-user access to computer power at calc -‘ '

The new timesharing programmable MATHATRON 4
® Simultaneous calculating and programming#
boards (or other ASCII terminals such as Te etyp

or CRT’s) as needed, to a maximum of 16 terr:{éls.k i
® Calculates and programs in Algebra (no matchine
language). )
® Handles complex problems (e.g. 11 x 11 Matrix: lnver--
sion, Fourier Transforms, Correlation and -
Squares Analysis, Hyperbol;c Trig, Chi-Squart
tistics, all from MATHATRON IilI's library
400 programs) 3
® Hard copy (both problem and answer) at ne extra
cost. p
e Cost: UNDER $3700 per terminal, for a thr‘e key-
board system
UNDER $2000 per terminal, for an eight key- d
board system -~
UNDER $1450 per terminal, for a sixteen key-
board system.
For detailed information about the new MATHATRON /]
System, write to . . .

i
MATHATRONICS

MATHATRONICS CORPORATION

241 Crescent St., Waltham, Mass. 02154 R
(617) 893-1630 A




X Complex and vector arithmetic
simplified with coordinate trans-
formation keys, rectangular-to-

7 ———1 Dynamic range 10-*¢ to polar and vice-versa, in milliseconds.
5336845015 05 y accumulate| 1099, nearly 200 dec-
33.50 x keyboar R o . o
vooud 1 ades. Observation of Trig functions covering all quad-
math operations on 3 displayed registers. fants and any size angle in
Up to 32 more registers for data storage. degrees or radians.

B g
B

Introducing the HP 91008 to give
n you a choice of basic calcula-

tors. Provides additional internal Edit programs easily. Single-step
memory and programming capability. through programs to check and
de-bug. Address an individual
= Program from the keyboard. step and make ;orrections without re-

Record and store up to 392-step entering the entire program.

programs on credit-card size

magnetic cards for repeated
use.

' provided by “IF” keys expands
programming capability. Single-

key direct sub-routine call.

Branching and looping flexibility




The Emancipator...

start of

the small
computing
system!

090/1
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HP CALCULATOR SYSTEM 9100

It all starts with the HP 9100A
calculator...and grows from there.
In capability...not in size.

In fact, you can fit the entire HP
System 9100 on your desk. It's the
personal computing system that puts
immediate answers to big computing
problems right at your fingertips.

If a picture is worth a thousand
numbers, add a plotter. See the
solutions being plotted as fast as your
problem is being solved.

Need printouts? Get the quiet
printer that operates in an office

or lab environment without disturbing
you, or your neighbors.

You also get an extensive and
growing library of applications
oriented programs.

But the HP System 9100 is not
resting on its laurels. Now you
have a choice of basic calculators
for your small computing system.

HP is adding the 9100B calculator for
those of you who want even more
memory and programming power.

The addition of 16 more storage
registers doubles the programmable
memory to 392 program steps. And, the

ability to call subroutines directly
gives you more efficient use of
this extra memory.

Just pick the calculator that

best suits your needs. Plug in

the peripherals and you are ready

to go. The computing power of your
basic system can continue to grow to
meet your changing requirements.
Additions, like the upcoming
memory extender, will be
compatible with either calculator.

Stretch your computing dollar with

the personal computing system that

has learned to live on a small budget.
Put this system to work for you now. Just
call your local HP Calculator Salesman,
he will have the HP System 9100

on your desk faster than

you thought possible.

Or, write to Hewlett-Packard,

P.O. Box 301, Loveland, Colorado
80537. In Europe: 1217 Meyrin-Geneva,
Switzerland. Prices: HP 9100A
Calculator $4400; HP 9100B
Calculator $4900. Peripherals; HP
9120A Printer $975; HP 9125A X-Y
Plotter $2475. Lease/rental programs
start as low as $1.50/computing
hour, based on average

usage.

Circle 11 on reader service card

11



When reliability and performance are essential,

Airco Temescal specifies General Electric components

General Electric meters, SCRs, capacitors, selector switches,
indicating lights, Volt-Pacs®, gear motors, current transformers and
arc pilot devices are used in Airco Temescal’s line of Integrated
Electron Beam Systems and products such as this Thin-Film Electron
Beam Deposition System. (For more information, circle 513.)

Contaminant-free, high quality, thin-film coated sub-
strates are produced by Airco Temescal’'s Model
FC-1100 Thin Film Deposition System with the CV-10
Electron Beam Power Supply. It was designed for
either manual or automatic operation for research or
production applications.

Systems such as this require hundreds of compo-
nents — components that are rugged, reliable, capable
of top-notch performance.

The complexity of this equipment requires many
types of meters which constantly monitor various func-
tions and controls. These meters, designed by General
Electric, check such things as voltage, evaporation
rates, current emissions, focus current, gun filament
current and others.

GENERAL

12

Systems designers, such as Airco Temescal’s, look to
General Electric when they need a certain component
to meet specific criteria. They know, for example, GE
SCRs are highly sensitive, very versatile . . . and more
important, extremely reliable as well as economical.

Capacitors are another of the many GE components
used in this equipment. Designers specified General
Electric for this application because high capacitance
was required in minimum space,iand long life was im-
portant.

Companies like Airco Temescal specify General Elec-
tric components because the name, General Electric,
stands for quality, reliability and performance.

LOOK TO GENERAL ELECTRIC — your best source
for electronic components. 285-51

ELECTRIC
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What can GE do for you?

GE’s new magnetic
material increases
magnetic

energy 75%

You can have either
greater magnetic per-
formance for the same
size, or equal perform-
ance with less volume
and magnet weight with
GE’s new Alnico 9
magnetic material. It in-
creases the energy
product of cast Alnico 8
to @ minimum of 8 mil-
lion gauss-oerstads—a
75% increase in mag-
netic energy.

Alnico 9 was devel-
oped especially for ap-
plications requiring
superior performance
with minimal space and
weight, such as focus-
ing of microwave tubes,
motor fields and rotors,
torque couplings, ac-
celerometers or other
“radial gap’ designs.
TYPICAL DEMAGNETIZATION
CURVE OF CAST ALNICO 9

ENERGY PRODUCT =i0?
09 8 q”"

/,

L —

INDUCTION-B-KILOGAUS'

[

CIO.(K:VzE FO;"(J:E =H (XILO OERSTEDS)
Consultour engineers
about designing a Cast
Alnico 9 magnet for
your application. For
details, circle 507.
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New “Hi-TECH” ce-
ramics line ... . top-
flight ceramics plus
custom engineering

Need a customized
ceramic-metal compo-
nent to do a tough job?

General Electric’'s Hi-
TECH line offers a
broad variety of alumi-
na, forsterite and other
special ceramic materi-
als . . . sealed to vir-
tually any metal ... and
custom-designed to
your specifications.

End use and operat-
ing environment are all
our engineers need to
know in most cases to
design and manufac-
ture the exact compo-
nent you need.

If your device is one
that must operate in a
severe environment; or
if you need a dimen-
sionally-stable abra-
sion-resistant machine
part: or if you are
working on electrical
equipment, vacuum or
gas-filled devices, or
hermetically sealed
electronic components
... check the Hi-TECH

line. Circle number 508.

Now available—
3SBV half-size relay
for multiple
applications

Attention, manufac-
turers of:

e COMPUTERS

e COMPUTER
PERIPHERALS

e AVIONICS

e STUDIO & BROADCAST
EQUIPMENT

VISUAL COMMUNICA-
TION PRODUCTS

¢ INSTRUMENTATION
e TEST EQUIPMENT

MICROWAVE & MOBILE
COMMUNICATIONS

e MOTOR CONTROLS

PHOTO-ELECTRIC
CONTROLS

GEOPHYSICAL
EQUIPMENT

SECURITY WARNING
EQUIPMENT

Specify the new 3SBV
200-grid half-size relay
for those applications
where high reliability,
top performance and
low cost are essential.
The 3SBV is an adapta-
tion of the 3SAV type,
and has a nylon, heat-
sealed metal case. It is
ideal for use in environ-
ments less severe than
aerospace and military
applications. For more
information on the GE
3SBV, DPDT, relay, cir-
cle 509.

ELECTRONIC
COMPONENTS

Solve unijunction
design problems
with the new
programmable UJT

GE’s D13T is a pro-
grammable unijunction
transistor (PUT) with
characteristics (7, Ras,
o>, 17) that can be
selected to fit your cir-
cuit. Just two circuit re-
sistors give the D13T1
and T2 programmability
which permits the de-
signer to:

e reduce a risk of ther-
mal runaway

e use PUT in battery
and other low-voltage
circuits

e use base 2 as low
impedance pulse out-
put terminal

e use PUT in high
volume applications.

Especially suited for
long-interval timers,
D13T2 features very low
leakage and peak point
currents. D13T1 is for
more general use in
high gain phase con-
trols and relaxation os-
cillators.

Both are 3-terminal
planar passivated
PNPN devices in the
low-cost plastic TO-98
case. Circle number
510.

0.5 to 450 puf.
CASE  VOL-
RATING SIZE  UME
L 50V, 30uf
solid (CS12)  .341X.750 100%
wet slug (CL64) 281X.681  58%
69F900 145X600 15%
15V, 80uf
solid (CS12)  .341X.750 100%
wet slug (CL64) 281X 681  58%
69F900 145X600 15%
6V, 180uf
solid (CS12)  .279X.650 100%
281X641 100%

GE 69F900 wet slugs
give highest
volumetric

efficiency

69F900 wet slugs
meet high-density ap-
plication needs with
highest volumetric effi-
ciency of any capacitor.
We halved the military
(CL64) wet slug size,
and essentially kept its
electrical and perform-
ance traits.

The 69F900 has ex-
cellent capacitance re-
tention at low temps . . .
can be stored to —65C.
Operating range is
—55C to +85C. It's
tough too—withstands
vibration to 2000Hz;
15G acceleration!

GE's capacitor is fully
insulated; has low,
stable leakage current.
Ratings are available
from 6 to 60 volts; ca-
pacitance ranges from

wet slug (CL64)
69F300 .145X.600 15%

For data, circle 511.

Miniature oil-tight
push buttons control
almost any function

GE'’s line of industrial
miniature oil-tight push
buttons, CR104, is avail-
able to control almost
any function. They are
suitable for use on ma-
chine tool control

Electronics | December 8, 1969

panels — especially
where space is limited.
For example, twenty of
these units can be eas-
ily mounted on a 6” x
52" panel.

Units are rated 5
amps carry, 115 volts
max., 30 amps make
and break at 115-125
volts.Double-break

1NO-1NC and 2NO-2NC
contact blocks are
available for pilot duty
control.

Forms include push-
buttons, select switch-
es, indicating lights,
special forms, and oil-
tight enclosures and
stations. Color-coding
is easy: knobs and rings

come in many colors.
Flush and surface-
mounted stations make
GE’s miniature oil-tight
push button line the
most versatile in the
industry.

For detailed informa-
tion on the entire line
of push buttons, circle
reader card 512.
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It's the

era of the
mini-skirt . . .
and electronic

Now

the newest and smallest
multi-pin

puts meaning into

Névajn: The miniature

= Meet
) i‘ multi-pin that complements your
P B miniaturization program. This is

the industry's first miniature, circular

multi-pin connector series offering 3, 5, 7
and 9 pin-contact versions all in one 2"
maximum diameter shell size. (Also
available are combinations of coaxial and
power contacts) Five key polarization.
Shell and contacts gold over nickel plating.

Threaded %s—28 THD coupling. Contacts

fused into glass or molded into thermo-

setting compound per MIL-M-24325. Con-

tacts are closed entry design with one
amp rating. Seven and nine pin versions’
contact solder pots accept 22 gauge wire.
Three and five pin versions accept 18
gauge wire. Receptacles available in vari-
ous mounting configurations. Typical mated
parts weigh less than %2 oz. These con-
nectors are moisture-proof ‘and extremely
resistant to shock, vibration and corrosion.

Navajo was designed for you. So before

you finalize your next design, learn more
about the miniature multi-pin connectors
that really are miniature. Ask about our
complete line of coaxial connectors, too.
They're not ordinary, either. Contact:

MANUFACTURING CORPORATION

11415 Johnson Drive
Shawnee Mission, Kansas 66203

Circle 14 on reader service card

Who’s Who in electronics

(Continued from p. 7)

ization, and a better understanding
of n-channel phenomena (although
n-channel parts may not be mar-
keted by Hughes, the technology
must be mastered before it can
graduate to complementary MOS).

Bower expects the generation
after that to be dominated by CMOS
technology, and Hughes, licensed
by RCA as a second source, is
already shipping evaluation quan-
tities of CMOS devices. Speeds will
improve in each generation, and
Bower and Hirshon believe that
with their IMOS treatment, because
it lowers parasitic capacitances and
because it’s here now, they’ll have
an additional speed advantage in
each generation.

Not many engineers can resist the
heady lure of management posi-
tions. The executive suite is, after
all, more comfortable than the lab-
oratory work bench. One who has
resisted, to the enduring benefit of
the electronics industry, is James L.
Buie, a man who thrives on the
creative discomfort of attacking
knotty problems in microelectron-
ics and integrated circuits.

Buie, who was recently ap-
pointed senior scientist in the TRW
Systems group microelectronics
center, was hardware-oriented from
the time he received an EE degree
from the University of Southern
California in 1949. He went with
Pacific Semiconductors, which later
became the TRW Electronics group,
in 1954. When the microelectronics
center was established in 1964, he
was a charter member of the staff.

TTL patent. Since then, Buie has
received five individual patents and
one joint patent, including the basic
patent for transistor - transistor
logic. “During late 1960 and early
1961 at Pacific Semiconductor, we
were looking at advanced technol-
ogy and trying to come up with
digital building blocks,” he recalls.
“What we came up with was TTL
logic, which seemed to be optimum
in terms of manufacturability and
performance. We came out with the
first TTL gates and flip-flops in early
1962,” says Buie.

His work at the center is directed
now toward improved technology
and yield factors for bipolar large
scale integration. He says the
break-even point has already been
reached in yields at the 1,000-
device-per-chip level. Yields of 20
chips per wafer at the wafer func-
tion test level, with at least one
good chip per wafer deliverable to
the customer, are being attained, he
says. This is expected to result in a
$100-per-unit price—low enough for
custom, low-volume applications.

“Next year we plan to work up
to 6,000 to 8,000 devices per chip.
Better yields are being obtained by
looking at things like mask defects
and the purity of materials going
into the device. We have also mini-
mized the manufacturing steps by
reducing the number of masks from
eight to five,” says Buie.

Here to stay. While emitter-cou-
pled-logic may replace TTL in some
ultrahigh-speed applications, Buie
believes TTL is superior for things
like high-speed shift register corre-
lators, high-speed comparators, and
other normal high-speed logic
because of its better speed-power
product.

The TRW center has a well-estab-
lished metal oxide semiconductor
program, but Buie isn’t personally
joining the stampede in that direc-
tion. He says that bipolar LSI is on
a par with MOS in complexity, and
with the advantage of speed, will
hit the market in 1971. “An early
fallacy that bipolar transistors take
more space has held up bipolar LSI
work; this isn’t true any more and
we have been able to streamline
the processes,” Buie says.

“You have no limits on your expan-
sion in the U.S.: it’s big, rich, and
free,” says Erick I. Siwko, 38, who
came hére in 1960 via Poland
(where he was born), Siberia, Iran,
Lebanon, England, and Canada.
“It’s a fascinating country for Euro-
peans; they still have dreams about
it carried over from the last cen-
tury.”

Siwko (pronounced Zivko) has
been able to realize his own dream
by founding Contronautics Inc. in
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The Fine Art of
ONEUPMANSHIP

4PDT Miniature 3
Ampere Industrial
Relay—Type 156

All features of competitive
models, p/us U/L
recognition through 240
VAC instead of a mere
125 VAC.

General Purpose
1,2&3PDT Industrial
Relay—Type 157

All features of competitive
models, with U/L
recognition through 240
VAC, potential recognition
through 600 VAC.
Superior electrical
performance.

Magnetic Latching,
General Purpose,
1,2&3PDT Industrial
Relay—Type 157

Same electrical parameters
as standard Type 157.
Modern approach to
magnetic latching does
not employ hard
permanent magnets.

1&2PDT Coaxial Crystal
Can Relay—Type 153

Only Coaxial Crystal Can
Relay that will switch
above 500 MHz with
VSWRs below 1.2. Now
improved to switch 2000
MHz with low VSWRs.

Who's ONEUP? MIDTEX/AEMCO ... and YOU, when you get in touch with the
MIDTEX/AEMCO distributor in your area. CALL ONE UP!

3 I 10 STATE STREET
MID EX é,’ AEMCO DIVISION MANKATO, MINNESOTA

I NEChQ REP QMR SANT E D
PROGRAMMERS/TIME DELAY RELAYS/MINIATURE COAXIAL RELAYS/INDUSTRIAL RELAYS/MERCURY-WETTED CONTACT RELAYS
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Now: A True
Tape Search
and Control
System in
3Y Inches.
33695
FOB Anaheim.

' Delivery: Two Weeks

(or sooner)

Automatic tape search in both
directions with this new time
code generator and tape search
and control system from Datum.

This complete system provides
time generation for data acquisi-
tion, time reading for data play-
back, and fully automatic tape
search for automatic data re-
duction — all in 3% inches.

Modular IC construction permits
many optional features, such as
slow-code outputs, remote dis-
play, remote manual control, and
high-accuracy time base.

For complete information about
the Datum 9300/9420 Tape
Search/Control System, or other
timing instrumentation, circle the
reader service number below,
or write: DATUM, INC., Timing
Division, 170 E. Liberty Avenue,
Anaheim, California 92801. Tele-
phone Number (714) 879-3070.
TWX Number (910) 592-1289.

atum inc.

Who’s Who in electronics

(Continued from p. 14)
Waltham, Mass. “I can’t really pin-
point the reasons I started my own
company,” he says. “There is an
internal drive that pushes you to
more independence. Once you
decide to go out on your own you
start thinking of the most success-
ful beginning, usually an extension
of your field, to assure success in
the initial stages. Once you suc-
ceed, then diversification is nat-
ural.”

A former engineering specialist
in charge of new product develop-
ment for the Industrial Controls
division of Fenwal Inc., Siwko now
puts his experience to use in custom
designing control devices. So far
his company’s work has been
mainly in temperature control, but
he hopes to develop a manufactur-
ing capability and enter medical
electronics.

Quick. Because Contronautics is
new, Siwko finds he has an advan-
tage older companies lack. “We
watch new trends, mainly in IC
technology, and make use of them
fast and efficiently,” he says. “It
may not be economical for older
companies to introduce the latest
technology because they already
have older models on the market
that haven’t paid for themselves
yet. We can select the most suitable
IC for an application and make use
of it right away because we have
no tradition.”

Siwko claims that this ability to
use the latest technology allows
Contronautics to sell its equipment
at a lower cost, sometimes half the
price of competing units, and “in
quite a few cases customers have
told us that our equipment per-
forms better than our competitors’,”
he says. He cites as an example a
thermocouple sensor that costs less
than $20 in large quantities; “there
is nothing like it at this price,” he
asserts.

Contronautics also is doing R&D
in medical electronics, and is look-
ing for a location where it can do
its own manufacturing, which now
is subcontracted. But Siwko is cau-
tious about entering any other areas
right away. “We are trying to disci-
pline ourselves by staying in the
industrial and medical control
fields,” he says. :
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METALS THAT MONITOR, MEASURE
AND MAGNIFY...A SPECIAL
CAPABILITY OF CARPENTER!

ORIGCH

Electronics | December 8, 1969

When a life hangs in the balance, an
intensive care unit in a local hospital
constantly monitors the patient’s prog-
gress. When a sleek submarine maneu-
vers silently beneath the surface, sonar
devices sound the bottom to measure
the water's depth. When a tiny signal
cries from outer space, land-based ra-
dar systems magnify its whisper to a
loud, clear voice. Each of these elec-
tronic devices depends on specialty
metals for flawless performance. Car-
penter produces a full line of electronic
alloys that bring a high level of relia-
bility to the electronic industry. In-
cluded are: Magnetic Core Irons, High
Permeability Alloys, Glass Sealing Al-
loys, Electrical Resistance Alloys, Tem-
perature Compensator Alloys, and
others. What measure of confidence in
materials do you need to make a better
product? To find out, contact your
Carpenter representative. Steel Divi-
sion, Carpenter Technology Corpora-
tion, Reading, Pa. 19603.

European Office: Emmastraat 39,
Amsterdam-Z, The Netherlands

CARPENTER
TECHNOLOGY

Circle 17 on reader service card 17




Describe the display storage tube you
Westinghouse will build it.

Commercial airborne radar? Medical monitoring systems? Industrial
instrumentation? Military radar and sonar systems?

Name your application. Westinghouse will design and custom package a
display storage tube with unmatched resolution, controllable persistence,
and high brightness.

Westinghouse has designed and manufactured all types of DSTs for both
commercial and ruggedized military applications for more than 15 years.
The split screen storage tube is our most recent innovation. It combines
storage and cathode ray functions ina single tube.

The Westinghouse display design/application team is ready to assist you.
For more information, write Westinghouse Electronic Tube Division, Elmira,
New York 14902. Ask for brochure SA-10249.

€T-5-60







Describe your needs in power fubes.
Waestinghouse can fill them.

We have over 700 tube types from rectification to RF heating to control
diodes to fill your power tube needs. Most of them like RF oscillators,

RF amplifiers, pulse, ignitrons, thyratrons, rectifiers, ionization gauges, and
ion pumps are available from over 200 stocking locations.

Two new additions are WL-8170/4CX5000 and WL-8171/4CX10000
tetrodes. They're backed by over 40 years experience in power tube design
and manufacturing.

We'd like to help you decide on the right power tube for your application.
For more information, write Westinghouse Electronic Tube Division, Elmira, ’
N.Y. 14902.
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You can be sure...if it's Westinghouse




GLASS ENCLOSED

AMPERITE

Thermostatic
DELAY RELAYS

Offer true hermetic sealing
-assure maximum stability and life!

Déelays: 2 to 180 seconds . . Actuated
by a heater, they operate on A.C, D.C., or Pulsating
Current . . . Being hermetically sealed, they are not
affected by altitude, moisture, or climate changes . . .
SPST only—normally open or normally closed . . . Com-
pensated for ambient temperature changes from —55° to
+-80° C. . . . Heaters consume approximately 2 W. and
may be operated continuously . . . The units are rugged,
explosion-proof, long-lived, and—inexpensive!

TYPES: Standard Radio Octal, and 9-Pin Miniature.
List Price, $4.00

PROBLEM? Send for Bulletin No. TR-81

AMPERITE

BALLAST
REGULATORS

Hermetically sealed, they are
not affected by changes in alti-
tude, ambient temperature
(—50° to -70° C.), or humid-
ity . . . Rugged, light, compact,
most inexpensive .

List Price, $3.00

Write for 4-page Technical
Bulletin No. AB-51

,,/I'
AMPERITE
REGULATOR

AMPERI TE

600 PALISADE AVE., UNION CITY, N.J.
Telephone: 201 UNion 4-9503

BATTERY VOLTAGE

In Canada: Atlas Radio Corp., Ltd.,
50 Wingold Ave., Toronto 10
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Meetings

Reliability:

The Ralph Nader spirit is abroad
in the land—just check the program
for the annual symposium on relia-
bility sponsored by the American
Society of Quality Control. It will
be held Feb. 3-5 at the Biltmore
Hotel in Los Angeles.

To an unprecedented degree, the
meeting will emphasize the need
to apply reliability techniques de-
veloped for military and space pro-
grams to commercial and industrial
products.

The keynote speaker, Rear Ad-
miral Nathan Sonenshein of the
Office of Naval Material, will out-
line what managers, systems de-
signers, and engineers must do in
the assurance sciences to meet the
competition, complexity, and cost
demands of the 1970°s. Banquet
speaker Robert Six, president of
Continental Airlines, will discuss
the effects of reliability and main-
tainability on commercial aviation.

Of particular interest will a sec-
ond-day panel session on failure
mechanisms in integrated circuits.
Ultrasonic aluminum wire bonding
of microelectronic applications will
be discussed by W.P. Cox and Dr.
E.E. Anderson of Lockheed Air-
craft, and J.H. Anderson Jr. of
the University of Rochester. Metal

spread the gospel

bridging under planar oxide will be
the subject of J.F. Knudsen of
Lockheed, and electromigration in
IC’s will be the topic of Ilan
Blach and E.S. Neiran of Technion
University, Haifa, Israel. Surface-
related failure mechanisms in IC
arrays will be discussed by D.J.
Fitzgerald and A.S. Grove of the
Intel Corp. Reliability physics in-
vestigation of IC failures will be
covered by P.H. Eisenberg and
C.W. Scott of Autonetics.

A morning session on the final
day will cover the latest screening
specifications, special testing of
IC’s, and part parameter drifts. Pa-
pers to be presented: Subcontract-
ing for Parts Screening by R.J.
Green and H.]J. Bailey Jr. of TRW;
the Effectiveness of Part Prefailure
Analysis by R.C. Aakhus and H.-W.
Luedthe of the Honeywell Corp.;
and Some Practical Parts Criteria
by P. W. Fowler and H.J. Bailey
Jr. of TRW.

Members of the advisory board
of the annual reliability symposium
will explore the broad-spectrum
potential of the 1970’s for reliability
engineers in a panel session on the
second day.

For additional information contact R.F. Hahn,
Sperry Systems Management division, Sperry
Rand Corp., 2 Aerial Way, Syosset, N.Y. 11791

Calendar

International IEEE G-AP Symposium,
The University of Texas at Austin,
Dec. 9-11.

Symposium on Application of
Magnetism in Bioengineering, IEEE,
Israel Society for Biomedical
Engineering; Rehovot, Israel, Dec. 9-11.

Asilomar Conference on Circuits and
Systems, Naval Postgraduate School,
The University of Santa Clara, Stanford
University, and IEEE; Asilomar Hotel
and Conference Grounds, Pacific Grove,
Calif., Dec. 10-12.

Winter Power Meeting, IEEE; Statler
Hilton Hotel, New York; Jan. 25-30,
1970.

Annual Symposium on Reliability,
Group on Reliability of the IEEE, Amer-

ican Society for Quality Control, Amer-
ican Society for Nondestructive Test-
ing, and the Institute of Environmental
Sciences; Biltmore Hotel, Los Angeles;
Feb. 3-5, 1970.

International Solid State Circuits
Conference, IEEE, University of
Pennsylvania; Sheraton Hotel and
University of Pennsylvania,
Philadelphia, Feb. 18-20, 1970.

Symposium on Management and
Economics in the Electronics Industry,
IEE; University of Edinburgh, Scotland,
March 17-20, 1970.

International Convention, IEEE; New
York Hilton Hotel and the New York
Coliseum, March 23-26, 1970.

(Continued on p. 24)
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Allen-Bradley’s experience in
resistor production reaches...

O
Q
O
A~

-

S d

TYPE BB 1/8 WATT

TYPE EB 1/2 WATT

EN—— _m_—f P —

TYPECB 1/4 WATT

TYPE GB 1 WATT

After more than three decades and untold billions of
hot-molded resistors, Allen-Bradley has accumulated
manufacturing ‘““know-how’’ which cannot be
approached by anyone else. The fact that the resistors
made by A-B over the years—if placed side by side—
would more than reach to the moon and back, may be
impressive. But “how” they are made is the key.

Allen-Bradley resistors are produced by an exclusive
hot-molding technique—developed by A-B. They’re made
by completely automatic machines—also developed,
built, and used only by Allen-Bradley. The human ele-
ment of error is removed. Uniformity is so precise from
one resistor to the next—year in and year out—that

EC69-60A
QUALITY ELECTRONIC COMPONENTS

©Allen-Bradley Company, 1969

SR A T o Y
,j S - v~f/- :,‘

\ »
‘A )

TYPE HB 2 WATTS

A-B industrial grade hot-molded fixed resistors are
available in all standard resistance values and toler-
ances, plusvaluesabove and below standard limits. A-B
hot-molded resistors meet or exceed all applicable mili-
tary specifications including the new Established Re-
liability Specifications atthe S level. Shown actual size.

long-term resistor performance can be closely predicted.

The reputation for quality and performance established
by Allen-Bradley hot-molded resistors is reflected in the
fact that they have been an integral part of virtually
every U.S. space probe. And they are “on’ the moon.
No other resistor applications demand a higher measure
of reliability.

For immediate delivery at factory prices, call your
authorized A-Bindustrial electronicsdistributor. Or write:
Marketing Department, Electronics Division, Allen-
Bradley Co., 1201 South Second St., Milwaukee, Wis.
53204.1In Canada: Allen-Bradley Canada Limited. Export
Office: 1293 Broad Street, Bloomfield, N.J., U.S.A. 07003.

@ ALLEN-BRADLEY

Circle 23 on reader service card



Looking for an
economical system
building block?

REDCOR 720 MUX/A-D CONVERTER

REDCOR’s Model 720 Multiplexer/A-D Converter is an economical and
versatile system-building block that accepts up to 32 channels of analog data.
Time-shared multiplexing and successive approximation analog-to-digital
conversion are utilized to process the analog input data into a format suitable
for inputting directly into a computer. The basic 720 contains modular multi-
plexers, high-input impedance buffers, a sample and hold, an ADC, power
supplies, and a voltage reference.

The 720 Multiplexer/A-D Converter offers distinct cost-performance
advantages for a wide variety of data-acquisition problems where high reso-
lution and attendant accuracy must be compared to system cost and through-
put rates. The 720 is available in 8 to 12 bits binary, with system throughput
rates ranging from 40 KHz to 20 KHz. Either single-ended or differential
inputs are provided, with full-scale input ranges from 5v to 20v in bipolar or
unipolar configurations.

The 720 is completely self-contained in a forced-air-cooled 19-inch
chassis that requires only 134 inches of panel space. Modular concepts are
employed throughout the instrument, with all circuitry contained on plug-in
circuit modules that are removable from the master interconnect mother PC
board. All test points required for system test calibraiion and maintenance
are available from the swing-out front panel. The modular structure of the 720
ensures ease of maintenance and simplifies field expandability of channels.

Simplified operation, low-cost, ease of interfacing, and guaranteed
system performance specifications make the Model 720 Multiplexer/A-D
Converter attractive for any computer-controlled data-acquisition or process-
control application.

Q REDCOR

CORPORATION

Complete Systems Capability / 7800 Deering Avenue, P.O. Box 1031,
Canoga Park, California 91304 —(213) 348-5892
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Meetings

(Continued from p. 22)

Second National Conference and
Exposition on Electronics in Medicine,
Electronics/Management Center,
Electronics, Medical World News,
Modern Hospital, Postgraduate
Medicine, Scientific Research;
Fairmont Hotel, San Francisco,

Feb. 12-14, 1970.

Symposium on Submillimeter Waves,
IEEE, Polytechnic Institute, Brooklyn,
New York, March 31-April 2, 1970.

Communications Satellite Systems
Conference, American Institute of
Aeronautics and Astronautics;
International Hotel, Los Angeles,
April 6-8, 1970.

Reliability Physics Symposium, IEEE;
Stardust Hotel and Country Club,
Las Vegas, Nevada, April 7-9, 1970.

Meeting and Technical Conference,
Numerican Control Society; Statler
Hilton, Boston, April 8-10, 1970.

Computer Graphics International
Symposium, |IEE; Uxbridge, Middlesex,
England, April 13-16, 1970.

International Geoscience Electronics
Symposium, IEEE; Mariott Twin Bridges
Motor Hotel, Washington, April 14-17.
1970.

American Power Conference, |IEEE;
Sherman House, Chicago, April 21-23,
1970.

International Magnetics Conference
(INTERMAG), IEEE; Statler Hilton Hotel,
Washington, April 21-24, 1970.

Annual Frequency Control Symposium,
U.S. Army Electronics Command;
Shelburne Hotel, Atlantic City, N.J.,
April 27-29, 1970.

National Telemetering Conference,
IEEE; Statler Hilton Hotel, Los Angeles,
April 27-30, 1970.

National Relay Conference, Oklahoma
State University and the National
Association of Relay Manufacturers;
Oklahoma State University campus,
April 28-29, 1970.

Short courses

Generalized Machine Theory Applica-
tions, IEEE; Statler Hilton Hotel, New
York, Jan. 25-30, 1970. $30 fee.

Topics in Quantum Electronics, Univer-
sity of California; Berkeley campus, Feb.
2-6, 1970. $300 fee.

(Continued on p. 26)
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All components
shown actual size

Only the new

Allen-Bradley Type S cermet trimming
resistors have all these features

Type S
shown twice actual size

S
W B :
z‘

for side
adjustment

2N

-

s :

for top
adjustment

©Allen-Bradley Company 1969

The Allen-Bradley Type S is a one turn
cermet trimmer in which you will find
incorporated a wider range of features
than in any other trimmer now on the
market. Here are a few of the more
important features.

® COMPACT—body is %" dia.

®* BUILT FOR EITHER TOP OR SIDE
ADJUSTMENT

® 50 OHMS THRU 1 MEGOHM

® THE SEALED UNIT is immersion-proof

® TEMPERATURE COEFFICIENT less
than 250 ppm/°C over a/l resistance values
and complete temperature range

®* UNIQUE ROTOR DESIGN provides ex-
ceptional stability of setting under shock
and vibration

® SMOOTH CONTROL, approaches infi-
nite resolution

* PIN TYPE TERMINALS for use on
printed circuit boards with a 1/10” pattern

® VIRTUALLY NO BACKLASH

* WIDE TEMPERATURE RANGE from
=65°C to +150°C

®* RATED % watt @ 85°C

® EXCEPTIONAL STABILITY under high
temperature or high humidity

* MEETS OR EXCEEDS ALL APPLICA-
BLE MIL SPECS

®* COMPETITIVELY PRICED!

Need to know more about the Type
S trimmer? Call your authorized A-B
industrial electronics distributor. He’ll
give you immediate delivery at factory
prices. Or write for detailed specifica-
tions to the Marketing Department,
Electronics Division, Allen-Bradley
Co., 1201 S. Second Street, Milwaukee,
Wis. 53204. In Canada: Allen-Bradley
Canada Limited. Export Office: 1293
Broad Street, Bloomfield, N. 3l
U.S.A. 07003.

EC69-53A

N, QUALITY ELECTRONIC COMPONENTS

P R T B L A



Meet the “Mite”.
Only .218” diameter. The toughest
ceramic disc trimmer capacitor its size.

at a

ce IS
k and
c

) eramic
Q factor at 1 MHz

g that made

ence goes
seca, Minnesota 56093
lic capacitor
her Johnson components.
NAME TITLE
FIRM ADDRESS
cITYy STATE ZIP

E.F.JOHNSON COMPANY
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Meetings

(Continued from p. 24)

Theory and Design of Reliable (Fault-
Tolerant) Computers: Protective Redun-
dancy, Diagnosis, Self-Repair, Univer-
sity of California; Los Angeles campus,
Feb. 2-13, 1970. $395 fee.

Minicomputers, National Electronics
Conference; Pheasant Run Lodge, St.
Charles, lll., Feb. 8-11, 1970. $390 fee.

Computer Language Approach to Net-
work Analysis and Design, University of
California; Los Angeles campus, Feb.
9-13, 1970. $285 fee.

Electronic Components, University of
Wisconsin; Madison campus, Feb.
19-20, 1970. $70 fee.

Introduction to Process Computer Con-
trol, University of California; Los Ange-
les campus, March 9-13, 1970. $285
fee.

Call for papers

Solid State Sensors Symposium, IEEE
and the Instrument Society of America;
Radisson Hotel, Minneapolis, June
18-19, 1970. Jan. 20 is deadline for
submission of abstracts to Dr. R.H.
Dyck, Fairchild Semiconductor, 4001
Miranda Ave., Palo Alto, Calif. 94304.

Symposium on Circuit Theory, |EEE;
Pick-Nicollet Hotel, Minneapolis, May
7-8, 1970. Feb. 5 is deadline for sub-
mission of summaries to Prof. B.A.
Shenoi, Dept. of Electrical Engineering,
University of Minnesota, Minneapolis,
Minn. 55455.

Summer Power Meeting and EHV Con-
ference, IEEE; Biltmore Hotel, Los Ange-
les, July 12-17, 1970. Feb. 15 is dead-
line for submission of papers to S.H.
Gold, 1970 Summer Power Meeting and
EHV Conference, 345 E. 47th Street,
New York, N.Y. 10017.

Nuclear and Space Radiation Effects,
IEEE and the University of California;
University of California campus, San
Diego, July 21-23, 1970. Feb. 16 is
deadline for submission of summaries
to R.K. Thatcher, Battelle Memorial In-
stitute, 505 King Ave., Columbus, Ohio
43201.

ASTM-NBS Symposium on Silicon
Device Processing, American Society
for Testing and Materials, National
Bureau of Standards, Gaithersburg,
Md., June 2-3, 1970. Papers should be
sent immediately to C.P. Marsden,
Electronic Technology Division,
National Bureau of Standards,
Washington, D.C. 20234.
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The gift is money . . . in the form of two unique
financial arrangements on the

Honeywell 316 computer.

One, a quantity discount deal that saves you
plenty. It entitles you to a provisional

discount based on your estimated requirements
over several years. Dozens of OEMs are
already taking advantage of this arrangement.

The other, a spare parts kit you can lease
instead of buy. It can save you a bundle.
That's Ultramation . . . the ultimate in

computer savings to OEM:s.

The H316 is a bargain to start with: First under

Aéiﬁ\fo OEMs
that doesntend with the holidays.
Thats Uttramation.

$10K, 16-bit computer with big computer
company back-up. More peripherals than anyone
else. Worldwide support. Plenty of proven
software.

You'll probably want rack-mountable or table-
top models more than the glamorous version
pictured here (and in the Neiman-Marcus
Christmas Catalog and major consumer
magazines).

Find out more about the gifted H316 and the
unique financial arrangements for OEMs. Write
Honeywell, Computer Control Division,
Framingham, Massachusetts 01701.

The Other Computer Company:
Honeywell




Bendix is the difference.
The new S mal I The difference in distribution,

delivery and supply. The dif-

ference that means you can

raCk and panels | get the rack and panels you

need when you need them.
] , A big difference. A big
W|th the advantage. But there are others.
' Bendix Regal B subminiatures
- = are built to MIL-C-24308.
blg d Ifference Application potentials are
» practically unlimited. Use them
in switching circuits, com-
puters, business machines. In
industrial equipment, com-
munications, test equipment.
And inrrack and panel modular
or printed circuit technology.
The selection of mounting
options is just about endless,
too. Choose from among .120
or .154-inch diameter, straight-
through holes, clinch nuts,
float mounts, lock posts, plain
flange and through-bulkhead
types. Neoprene spacers or
grommets. And solder or print-
ed circuits. Even a crimp ver-
sion with rear-release contacts
comes in a variety of shell sizes
and mounting configurations.
All interchangeable with exist-
ing rack and panel connectors.
For more details, write: The
Bendix Corporation, Electrical
Components Division, Sidney,
New York 13838.

Bendix

Electronics
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General Electric has invented a new family of silicone lubricants:
Versilube Plus® grease and fluid.

What they have in common makes them unique. They’re based on
new methyl alkyl technology. Which gives them a long, spiny, inter-
locking molecular structure. Which, in turn, forms a tough, tena-
cious film that keeps moving parts separated.

So now you can solve sintered bearing problems. And rub aluminum
against steel. With negligible wear. No galling. And not a speck of
bimetallic corrosion.

What's more you can forget about the elements. Versilube Plus
won't crystallize at 300°F. Won't stiffen up at -50°F. And it's just
about invulnerable to water washout.

In short, it keeps many combinations of dissimilar metals lubricated
for good. And a little goes a long way.

Try it. For more information, fill out the reader service card. For a
free sample of Versilube Plus grease and/or fluid, write us on your -
letterhead describing your application: Section N12324, Silicone
Products Dept., General Electric Co., Waterford, New York 12188.

GENERAL @D ELECTRIC
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Editorial Comment

R-f pollution: a rising concern

Radiation leaks—X-rays from tv sets and r-f energy
from microwave ovens—are an existing concern, but
at least such leaks can be pinpointed, measured,
and corrected through design changes. A far more
insidious problem may be caused by the prolifera-
tion of high-power communication and microwave
transmitters.

At a meeting last month co-sponsored by the
Long Island Section of the IEEE and the Electro-
magnetic Compatibility Group it was recalled that
man’s ability to generate microwave power has
been increasing at the rate of about 15 db per
decade. Witth the countryside being filled with
high-power radiations at vlf, h-f, and microwave
frequencies, engineers and the public alike are won-
dering what effects the emissions, singly or in
combination, may have on the human body, graz-
ing animals, or even vegetation. Although the pro-
liferation of emitters and the rise in their output
power continues unabated, there appears to be an
unfortunate lack of coordination among those agen-
cies and individuals who are directly involved, and
who might pool their expertise to study the haz-
ards and define proper controls. As it is, there’s
concern among portions of the military, the U.S.
Public Health Service, certain other government
agencies, and a few researchers at university labo-
ratories. Isolated experiments have been conducted
with rats and frogs to test the harmful effects of
r-f energy. Farmers have reported “peculiar be-
havior” in sheep in the vicinity of microwave an-
tennas. Experiments for the Navy’s proposed 800-
megawatt, 45-hertz transmitter covering 22,000
square miles in Wisconsin [Electronics, Nov. 24,
p. 48] reportedly set telephones ringing and electri-
fied fences in the vicinity. In a separate case, a
radar technician died in California; his death was
thought to have been caused by exposure to high-
intensity microwaves, but the facts in the case were
not at all clear.

Broadening the scope of research needed, L.D.
Sher of the University of Pennsylvania believes
both thermal and nonthermal effects from micro-
wave radiation could occur at several levels: molec-
ular, cellular, the tissue level, and as effects on
organs of the body itself. Adding to the confusion,
a method of correlating the laboratory work and
the clinical studies of animal exposure with meas-
urements taken in the field has not yet been found.
As a result of the sketchy work done to date, there
is no general agreement on “safe” radiation levels.
Most U.S. researchers tend to “talk” around a base
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figure of 10 mw/cm?, while the Russians begin at
1 mw/cm? and tighten the limit to as little as 10—2
mw/cm? for an exposure time of eight hours or
more.

At last month’s meeting, A.R. Kall of Ark Elec-
tronics reported on a project to measure the in-
tensity of radiation near government h-f relay sta-
tions equipped with the familiar rhombic and
curtain array antenna systems. Frequencies in-
volved were in the 6-18 Megahertz range (the band
in which, for example, the Voice of America might
operate). The study showed both magnetic and
electric fields were high in the case of 500 kw trans-
mitters; magnetic fields were high but electric fields
were tolerable for a 250 kw transmitter, and both
E and H fields were acceptable for a 50 kw trans-
mitter. In addition, the study yielded data on hard-
to-find but important-to-avoid pockets of very high
intensity radiation (hot spots). A comparison study
put laboratory rats in an “irradiation tank circuit”
to see how much raditation at 6, 14, and 21 Mhz
the animals could withstand. The tests showed
harmful effects to the gastrointestinal, cardiovascu-
lar, respiratory, and genito-urinary systems, peak-
ing at 35 days following the irradiation. Unfortu-
nately, there is no direct way to relate what was
measured in the laboratory (watts per unit volume
or per unit weight of the test animal) to what is
measured in the field (watts per unit effective cap-
ture area). The researchers did get around one
correlative problem simply by equating a rat with
a human insofar as the biological effects were con-
cerned.

Another point in question is the sensitivity of
tests. Oddly enough, no changes were detected in
the endocrine system of the test animals. The re-
searchers attributed this to the possibility of detec-
tion equipment that was not sensitive to the
changes that may have occurred. On the other
hand, Sher felt that in the area of radiation hazards,
some easily detectable effects may not have much
clinical significance. Sher is among those research-
ers who theorize that a limit of 10 mw/cm? is
realistic.

Clearly, what is needed is an acceleration of
studies that would reinforce certain of the tenta-
tive conclusions reached on the basis of intuition
and sparse data, while rejecting those conclusions
that are unfounded. The result could be the setting
of realistic standards regarding safe levels of ex-
posure and the definition of dangerous off-limits
areas surrounding high-power transmitters.®
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It's a new kind of onnecting.

The little connectors above are
really one connector. You take as
many pieces as you need, mix them
together, and use them to connect
any size of p.c. board to a mother
board.

That’s not spectacularly new.
Connector modules for use in
bread-boarding have been around
for a while.

But these new Mojo™ Series
6308 p.c. connector modules* are
not just for bread-boards and
prototypes.

Not hardly.

When used with plated-through
holes on the mother board, they are
one of the slickest production
tricks to come along in quite a
while. Contact tails combine a
square wire-wrapping post with a
specially designed locking feature
which, when press-fitted into a
plated-through hole, provides a
gas-tight and reliable electrical
connection.

No, you don’t have to solder.

Yes, you can wire-wrap if you
want.

And, yes, you'll save time and
money in moving from prototype
into production. Because connectors

'

Circle 32 on reader service card

* Patent pending

of virtually any size can be built
up economically from just two
sizes of modules, you don’t need a
large inventory. Or custom con-
nectors. And you only have to
insert modules where connectors
are required, saving a few more
pennies.

AL cARD

SIMFLEF
CANTUEVER
CONTRCT

MODULAR
Al ——— I l’ COMNETOR
fif ! [ | v
Parep-mrouaH|| Il Nl MOTHER
HOLE = ‘JL . aoakD
v o

And, no, you don’t give up a bit
of connector reliability. The ex-
clusive swaged single-beam design
of the dual-readout contact provides
optimum spring rate and deflection
characteristics. A preload applied

EL.COYsid ee.

to the contact nose in the insulator
makes sure that the contact really
holds on to the card, while keeping
the contacts well apart when the
card is removed from the connector.

Mojo™ p.c. connector modules:
Specs in brief
Material
Glass-filled DAP
Contacts
Cantilevered-beam, dual read-
out, bifurcated nose. .150”
centers. Center modules have 6
contacts. End modules have 4
contacts, molded-in card guide.
Tails
.031” square wire-wrapping
type
Mounting
Press fit, in .048” dia. plated-
through holes, 3/32” to 1/8”
- thick board.

For more information, write,
wire, call, or TWX us for our
Mojo™ p.c. connector module
data sheet. Elco Corporation,
Willow Grove, Pa.

19090. 215-659-7000;
TWX 510-665-5573.



Avionics firms
wait for Nixon
tozig or zag

U.S. car makers
eye electronic
fuel injection

Schottky diode
rated at 50 amps

First IC mil spec
ready for industry

Electronics Newsletter

December 8, 1969

The Nixon Administration’s fidgety military posture is giving planners -
and their avionics customers fits as they try to decide which new programs
will win substantial funding in the fiscal 1971 budget request—and, more
important, which ones might be stretched out. Adding to the nervousness
is the intention of the Administration to cut defense spending to 7% of
the gross national product, or by at least $4 billion for fiscal *71.

One industry source suggests there’s a chance some programs—for
example, the B-1A bomber (formerly AMSA)—could be put off a year
with only minimal funds in the budget that will go to Congress in Janu-
ary. This could happen if the Administration deems it wise not to push
strategic weapons systems in light of the arms limitation and disarma-
ment talks in Helsinki and Geneva. And military planners are having a
tough time discerning Administration guidelines to what programs will
be viewed favorably. As recently as September, some military men ad-
mitted to electronics industry marketing officials that they simply had no
indications. The slow-moving fiscal 1970 military authorization and ap-
propriations bills also have contributed to the uncertainty.

Detroit’s big three automakers are testing an electronic fuel-injection
system that uses a small computer and an electric fuel pump. Developed
by the Bendix Motor Components division, the system controls the fuel-
air mix by monitoring intake manifold pressure and engine revolutions
per minute, ;

The auto companies, which aim to introduce the system possibly as
early as 1971, say the advantages are lower fuel consumption and reduced
exhaust emission.

A system operating on the same principle was introduced last year by
Volkswagen [Electronics, March 17, p. 87].

Buyers of Schottky-barrier rectifier diodes usually want to use them
with microwave devices, but Motorola has come up with what engineers
at the Semiconductor Products division say is a completely new kind of
device—a 50-amp hot carrier diode ideally suited to rectify low-voltage
computer power supplies. The MBD5500, it will be introduced next
month; its principal advantages, besides its current rating, are efficiency
and speed.

That 50-amp current rating is phenomenal in the hot-carrier diode
world, where the highest rated devices heretofore have been about 50
milliamperes. Efficiency is best demonstrated by forward voltage drop,
which is 500 millivolts for the MBD5500 at 50 amps vs. 1.2 to 1.4 volts
for a standard p-n rectifier diode with a comparable active area (the unit
is on a 150-square-mil chip). The Schottky diode’s speed hasn’t been
pinned down yet because the test equipment can handle up to 500 kilo-
hertz, and the device still shows good efficiency at that speed.

The first general specification for military microcircuits—Mil-M 38510—
has been approved and will be released as soon as it can be printed.
Joseph Brauer, chief of Rome Air Development Center’s reliability branch
in the solid state applications section, says the specification stems from
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MECL 4 appearing
with 0.7 nsec delay

GE adds computer
to top of 600 line

Electronics Newsletter

a September policy change. The lack of military specifications, particu-
larly during the formative stages of microcircuit development, has resulted
in insufficient control of reliability.

The new specification, drafts of which are now circulating in industry,
provides reliability and test levels for three device classes. Specifications
for the top-of-the-line Class A devices refer to the National Aeronautics
and Space Adiministration’s line certification requirements for micro-
circuits—NHB-5300.4 (3c).

The EIA says it will be coming up soon with an industry specification
for nonmilitary microcircuits in response to growing requests from de-
signers of data processing and other equipment for guidelines. An EIA
official who calls the new mil spec “a compromise, but a pretty good one,”
adds that industry’s own specifications should help reduce microcircuit
costs.

There’s a MECL 4 family of bipolar integrated circuits in Motorola’s
future. The Semiconductor Products division is already doing custom
work with a number of major computer manufacturers, who want the
super speed of the new emitter-coupled logic line in their central
processors. The MECL 4 circuits are the fastest logic anywhere, with a
propagation delay of just 0.7 nanosecond at a power dissipation level of
50 milliwatts; the firm’s MECL 3 line is specified at 1.0 nanosecond prop-
agation delay with 50 milliwatts’ dissipation [Electronics, April 15, 1968,
p. 46].

One of the big advantages MECL 4 will offer is lower power dissipa-
tion, making it easier to cool the units. With MECL 4, says Richard
Abraham, director of advanced IC programs, “We may be able to back
off from 50 milliwatts” dissipation to 10 milliwatts and still get 1-nano-
second delay.” Twenty gates of MECL 3 at 1 nanosecond dissipate 1
watt, which is difficult to cool. Abraham says MECL 4 will allow the
same function at the same speed with only 250 milliwatts of power dissi-
pation, “which isn’t nearly as difficult to cool in a normal computer.”
Like MECL 3, which is just beginning to be designed into new computers,
MECL 4 will be mainly a custom family.

General Electric’s just-introduced giant computer, a new flagship for the
600 line, features what GE calls three-dimensional processing—simul-
taneous batch processing of jobs carried in on cards or tape, batch process-
ing of jobs arriving via telephone line from a remote terminal, and time
sharing capability. The other machines in the 600 family also have this
processing feature.

The machine, labeled the 655, will be compatible with other 600
models. And like Control Data’s 7600 and IBM’s 360 models 85 and 195,
it will have a hierarchy of memories. The main memory, a traditional
ferrite-core array with a cycle time of about 1 microsecond, transfers
data in large blocks into a fast buffer where it can be retrieved by the
processor in 100 nanoseconds or less. The buffer probably is a semicon-
ductor array much like those in the giant IBM machines; Texas Instru-
ments is believed to be supplying custom emitter-coupled-logic circuits
for the 655.

TI also makes ECL-like circuits for the high-speed buffer memories
on the IBM computers.
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No other manufacturer offers as
large a selection: hundreds of
standard types of control knobs,
more than 2,000 “specials”. Al-
most every type, style and color
combination is promptly avail-
able to you from local distrib-
utors and large factory stocks.
Turn to color with the new
PANELRAMA knobs shown be-
low...mix or match caps and
body colors in almost any com-
bination...to harmonize or con-
trast with every panel decor.
Or, you can choose elegantly-

styled Designer Series knobs
with spun-aluminum caps on
body colors of black; light, me-
dium, or dark grays; and off-
white. When you need a solid
color, select from the nine deco-
rative colors in our 400 series.
For military applications, spec-
ify Standard Series control knobs
—thousands of quality knobs that
meet MS91528. Or, specify the
new self-locking push-to-turn
knobs and Microverniers...for
accurate, precision control set-
tings. And when you need custom-

Here’s why Raytheon knobs
control more settings

than any other brand.

made knobs, call Raytheon first
...to get the advantages of
Raytheon quality and fast
delivery.

For a catalog, call your distrib-
utor or nearest Raytheon re-
gional sales office. Or send the
reader service card. Raytheon
Company, Industrial Compo-
nents Operation, Quincy, Massa-
chusetts 02169.



Custom(en Cable
onstructions
by Chester

Proof of Chester's ability to produce plastic coated multi-conductor cable con-
struction to customer requirements is reflected in part by the production samples shown
on these pages. Though only representative of the thousands of ‘‘specials’ made for
our many customers they graphically prove Chester’s ability to translate a wide range
of special multi-conductor needs into dependable and practical cable constructions.

When standard cable constructions will not suffice, Chester’s vast resources,
technical skills and manufacturing facilities are placed at your disposal to manufacture
conductors, insulations and jackets to meet your most exacting requirements,

Whatever your multi-conductor cable needs, check first with Chester. We know
you'll be more than pleased with the expeditious and thorough handling of your request,




RECORDING STUDIO: Audio sound
cable: 25 shielded pairs, stranded copper
conductors, low loss insulation, twisted
with uninsulated drain wire, isolated alu-
minum tape shields, cabled, PVC jacket.

TV CAMERA MFR.: Camera control
cable for Audio and Video signals: a com-
posite of PVC and polyethylene insulated
conductors, cabled, overall braid shield,
PVC jacket.

AIRCRAFT SIMULATOR MFR.: Control
cable: 12 shielded jacketed, stranded
copper conductors, PVC insulated, indi-
vidual shield jackets color coded, cabled,
overall PVC jacket.

ELEVATOR MFR.: Control cable: 35 con-
ductors, stranded copper, PVC insulated,
conductors coded by colors and printed
numbers, cabled with open binder; indi-
vidual conductors U/L listed.

INTERCOM EQUIPMENT MFR.: 250
conductor inter-office communication and
signaling cable: solid bare copper, PVC
insulation, paired, cabled, PVC jacket;
U/L listed.

ELECTRIC UTILITY CO.: Station
control cable for general use: 37 conduc-
tors, stranded, polyethylene and PVC in-
suiated, color coded, cabled, overall
tough PVC jacket; per NEMA/IPCEA Spe-
cifications.

LARGE CITY: Communication cable: 50
pairs, polyethylene insulated, cabled, con-
tinuous layer of copper shielding tape, PVC
jacket; per spec. IMSA-19-2, 600 volts,

LEADING SHIPBUILDER: shipboard
cable: stranded conductors, nylon-jacketed
PVC insulation, pairs shielded and jack-
eted, cabled, PVC jacket, and aluminum
braid armor overall; per spec. MIL-C-915.

U.S. GOVERNMENT: Coaxial cable:
type RG-218/U, solid copper conductor,
polyethylene insulated, copper braid
shield, PVC jacket; per spec, MIL-C-17/79.

BROADCASTINGCOMPANY : Remote
control broadcasting cable: stranded con-
ductors, polyethylene insulation, pairs &
triples shielded and jacketed, cabled, PVC
jacket overall,

COMPUTER MFR.: Computer control
cable: 55 conductors, stranded copper
conductors, PVC insulated, formed into 7
groups of 7 conductors, cabled, PVC
jacket; U/L listed.

MACHINERY MFR.: Bus drop cable: 3
PVC insulated stranded conductors, with
split uninsulated grounding conductor,
cabled, overall PVC jacket; U/L listed;
per NEC,

CHESTER CABLE CO.

DIVISION TENNESSEE CORPORATION
CHESTER, NEW YORK - 10918

PHONE: (814) 469-2141 TWX (914) 469-9801

A SUBSIDIARY OF CITIES SERVICE COMPANY






Basic Switches?
Go where you can pick from

the whole blooming family.

You won’t miss out on the latest in basic switches when
you come to MICRO SWITCH. Here you can make
your selection from the world’s largest family. Thou-
sands of subtle variations help you meet any combina-
tion of requirements—size, weight, circuitry, electrical
capacity, actuation, termination and environmental re-
sistance.

For example, there are switches especially sealed to do
the job in highly contaminated environments; switches
that operate efficiently at temperatures as severe as
+1000° or —320°F; electrical loads from milliamp to
25 amps, 125 vac, or 10 amps, 125 vdc. A large number
meet military specifications.

But you can expect much more when you come to
MICRO SWITCH. For instance, extra assurance of
consistent quality throughout a large quantity run. Or

the certainty that a switch will deliver precise operating
characteristics throughout a long life. Perhaps what’s
essential to you is the convenience of local distributors
with complete selections on the shelf—or, on the other
hand, world-wide availability! If on-time deliveries are
critical to you, you’ll be interested in our computer-
controlled ordering, inventory and production control
system. Finally, should you have special design prob-
lems, our engineering field service—the largest in the
industry—specializes in coming up with the right sol-
utions.

Shown at left and described below are just a few mem-
bers of our ever-blooming family of basic switches. For
additional information, call a Branch Office or Distribu-
tor (Yellow Pages, ““Switches, Electric”’). Or write for
Catalogs 50 and 52.

A. Type V3 Basic Switches—Small, ver-
satile precision switches. Over 500 stand-
ard designs, including many actuator and
terminal variations. Operating force as
low as 10 grams, differential travel as
small as .002 inch. Rating up to 15 amps
125 vac. SPDT, SPNO or SPNC. Tem-
perature range up to 600° F. Military
listed. Case size 1.09 x .62 x .40 inch.

B. Subminiature Basic Switches—Preci-
sion operation with minimum space and
weight. Variety of actuators, terminals
and characteristics. Silver or gold con-
tacts, and bifurcated contact design for
reliable low energy operation. Military
listed. Type SM: Case size .78 x .35 x .25
inch, up to 10 amps 125 vac. Type ISX:
Case size .50 x .35 x .20 inch, 7 amps
125 vac.

C. Sealed Basic Switches—Small switches
for reliable military/aerospace use and
other applications requiring environmen-
tal protection. Types XE and SE are
classed watertight (Symbol 3, MIL-S-
8805), with a corrosion-resistant metal
housing, molded silicone rubber plunger
seal, and terminals encased in epoxy resin.
Types HM and HS feature true hermetic
sealing (Symbol 5, MIL-S-8805), with
metal-to-metal and glass-to-metal fusion.
Solder or leadwire termination.

D. Special Circuitry Basic Switches—Sim-
plify circuit design and eliminate extra
wiring. Type “DT”’: DPDT. Type TB:
2-Ckt and 4-Ckt Double-Break. Type
MN: 2-Ckt Double-Break. Also dual
SPDT assemblies, make-before-break,
pulse operation, and sequential action
types.

E. Standard Basic Switches—The maxi-
mum in precise operation, accurate re-
peatability, long life and high electrical
capacity. Thousands of proven designs
available. Variety of actuators and ter-
minals. Case size: 1.94 x .95 x .68 inch.
SPDT, SPNO or SPNC. Momentary or
maintained contact. Type Z: 15 amps;
Type A: 20 amps; Type M: 22 amps;
Type E: 25 amps; each at 125 vac. Type
MT: 10 amps 125 vdc.

F. High Temperature Basic Switches—
Type HT switches withstand +1,000°F
and —321°F. Available with panel-mount
push-plunger or roller-plunger, or side-
mount with auxiliary actuators. Corro-
sion and shock resistant.

G. Glass-Enclosed Switches—Hermeti-
cally sealed contacts for extra reliability
and long life. Modern automatic equip-
ment assures product uniformity in large
quantity production. Type AS mercury
switches: low force, tilt operation; SPST,
SPDT, or 2-Ckt; rating up to 70 amps 30
vac; variety of operating characteristics.
Type CS miniature reed switches: Form
A or Form C; outstanding long life /high
capacity combination—up to 100,000,000
cycles at 10 watts; and high reliability on
micro-volt or micro-ampere circuits.

MICRO SWITCH

FREEPORT, ILLINOIS 61032

A DIVISION OF HONEYWELL

HONEYWELL INTERNATIONAL: Sales and service offices In all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germanv. France, Japan.
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How quiet? At 10 Hz, with a 2 megohm source resis-
tance, our new Model 113 Low-Noise Preamplifier
has a noise figure of less than 0.3 dB. Or at 1 kHz,
with a 1 megohm source resistance, its noise figure
is only 0.2 dB maximum. Shorted input noise from
dc to 100 kHz is typically 1 pV referred to the input.

Model 113 also offers:

* Switch selectable ac or dc coupling in either
single ended or differential input mode

* High rejection of common mode signals

* Low- and high-frequency rolloff controls for
attenuation of signals outside the range of
interest

* High input impedance: Ac coupled: 100 meg-
ohms through 0.1 uF shunted by 15 pF; Dc
coupled: 1 gigohm shunted by 15 pF

Circle 40 on reader service card

* Gain continuously variable from 10 to 25,000

* Battery operation to eliminate 60 Hz pickup.
Provides 30 hours of continuous operation be-
tween charges. Built-in charger automatically
recharges battery when plugged into 110/220 V
ac line. Front panel test lamp indicates battery
condition.

Ask us to demonstrate our quiet new $795 Model
113 Preamplifier for you now. Then you'll see why
we’re making so much noise about it. Contact your
local PAR representative or write Princeton Ap-
plied Research Corporation, Box 565, Princeton,
New Jersey 08540. Telephone: (609) 924-6835.

PRINCETON APPLIED RESEARCH CORPORATION
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Automating Congress: caveat venditor

Largest U.S. computer system ever offers contractor great prestige
if enormous challenge is met—and hell to pay if it isn’t

Q. What will be the largest com-
puter system ever developed in the
U.S.?

A. According to Edward ]J. Ma-
honey of the General Accounting
Office, it will be the one being de-
veloped for the Congress. Maho-
ney is chairman of the working
group that’s helping the legislators
with their preliminary study work.

If Mahoney doesn’t convince
you, consider this prediction from
Rep. Jack Brooks (D., Texas). He
figures that the cost of computer-
izing Congress will equal that of a
nuclear weapon system—billions of
dollars over the next 10 to 15 years.

Those estimates have surprised
computer industry representatives
in the capital, virtually all of
whom view potential Congressional
sales as comparatively small when
stacked against those of, say, the
Department of Defense. Moreover,
they consider such a venture more
dangerous than the prestige of be-
ing the company that automated
Congress is worth. “There’s no
question of the prestige,” sums up
one of the marketing men in Wash-
ington, “but anyone who tries it
had better be sure it works—and
works from the start—or there’ll be
hell to pay. It would be all over the
Congressional Record.”

Finding a base. Mahoney’s work-
ing group concedes that Congres-
sional housekeeping is an intricate
and complex task and that contrac-
tors should indeed understand the
requirements. As the preliminary
study puts it, the first job of speci-
fying the requirement of Congres-
sional automation—“the accumula-
tion and conversion of data to es-
tablish the data base”—is “almost
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as difficult as designing the sys-
tem.”

Having decided that Congress
has to be automated [Electronics,
June 9, p. 51], the Committee on
House Administration is now be-
ginning Phase 2 of the study to
determine  general information
need, a process Mahoney estimates
will take from six to nine months.

Congressional requirements will
probably be:

=For all of Congress: legislative
and legal information, including
status and content of bills, legisla-
tive calendars, summaries of daily
Congressional action, index of doc-
uments, and access to the U.S.
Code and other legal information.
Also, access to data stored in other
agencies, such as budgetary, ap-
propriation and authorization data;
Federal contract awards; research
information and statistical data;
and description of information
stored in the Executive branch. In
addition administrative functions—
information on lobbyists, doing
payrolls, and maintaining telephone
directories—will be included.

»For each chamber of Congress:
voting and post-vote analysis.

»For committees: calendar de-
tails, status of pending legislation,
data on subjects within the com-
mittee’s jurisdiction, executive files
for the committee, and a history of
its actions.

Tailored. In addition, the system
may have to be designed individu-
ally for each Congressman, so he
can have extensive data on his con-
stituency and information pertinent
to interests in his district. Political
parties may also be included in the
scheme, with data to be provided

including information by states or
areas of the country; information
by subject categories, such as air
pollution or space; information on
objectives and policy and those of
the opposing parties; and voting
information.

The Legislative branch has
bought or rented equipment in the
past from I1BM (Government Print-
ing Office, Library of Congress),
Burroughs (Architect of the Capi-
tol), Honeywell (General Account-
ing Office), Recognition Equipment
Inc. (Library of Congress), and Na-
tional Cash Register (Clerk of the
House). But there is no indication
whether one of these, some other
company, or even a consortium of
companies will be working on de-
sign and installation of the pro-
posed system. The GAO’s Maho-
ney says that so many companies,
big and small, including hardware
and software firms, have shown in-
terest that “we would have to re-
serve Kennedy stadium to house all
the proposals,” indicating that
RFP’s will be solicited from only a
few.

Contracts

$50 million off the shelf

Contractors, hoping to get their
piece of a market estimated at up
to $50 million—with little R&D ef-
fort required—are in hot competi-
tion for development of the first
triservice integrated target com-
mand system (ITCS). The fact that
the system will be developed using
existing technology is another indi-
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cation that the Government, while
not yet seeking standardization of
major weapons, is moving toward
standardization of smaller elec-
tronic systems throughout the mili-
tary services.

The Naval Air Systems Com-
mand, which is handling the com-
bined military effort, has solicited
quotations from 30 firms with ex-
perience in developing or manufac-
turing this type of system. The
command declines to estimate what
ITCS will cost the three services,
but one industry estimate is that
the R&D phase will be worth any-
where from $1.5 million to $2 mil-
lion. The same source says that fu-
ture market possibilities “will be
quite lucrative, perhaps $30 million
to $50 million in the next five
years,” considering command re-
quirements on ships, at Air Force
bases, and in the field.

Drone work. The contract will be
for a prototype system of surface
and airborne components to com-
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mand and control target drones on
both line-of-sight and over the
horizon. The system will provide
command, tracking, telemetry, and
ranging of one or more target
drones. Current target drone con-
trol systems require a separate in-
strument package on the range for
each function, plus instrumentation
on the drone. ITCS will combine
them into one ground shelter hous-
ing 20 to 39 pounds of radio trans-
mitting and receiving equipment.

Find a frequency. The tech-
nology will be pretty much with
off-the-shelf items—just more inte-
grated, and no new instrument
packages will be required on the
target drones. The only modifica-
tion of current systems, say
sources, will be in the drone com-
mand receivers and transmitters in
the ground package, which will
have to be changed to different fre-
quencies.

As a matter of fact, one company,
which decided not to bid on ITCS
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Electronics production in October
fell for the second month in a
row. The index was down 1.7
points for the month and 3.1
from the revised August figure of
141.9. The drop from a year ago
is 1.8 index points.

Two of the three components
in the index showed month-to-
month decreases, with only the
industrial-commercial sector
holding its own. Consumer
electronics dropped 1.8 points
from the revised September
figure, and defense electronics
sagged by 2.6 index points.

Indexes chart pace of production vol-
ume, for total industry and each seg-
ment. The base period, equal to 100
is the average of 1965 monthl¥ outpu{
for each of the three parts of the in-
dustry. Index numbers are expressed
as a percentage of the base period.
Data is seasonally adjusted.
*Revised.

because of the Navy's “monkey
business,” says the Government
has been considering the standard-
ized military system for two years.
Delay was caused, according to the
company, by the military’s target
control frequencies being “spread
out all over the spectrum.” This
was the prime reason, the firm
says, for the three services using
such varied systems—there are
about 30 doing the same job. After
rejecting the idea of using a tacti-
cal satellite link to get around the
problem, the military has finally
acquired a common target control
frequency.

ITCS probably will not be pro-
cured in large numbers immedi-
ately after completion of the R&D
phase. It’s far more likely that ITCS
will be deployed as old systems
wear out.

According to one industry
source, Babcock Electronics, Lear
Siegler, and Sierra Research will
be heavy contenders for the award.
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Medical electronics

On the cuff

When a giant international corpora-
tion like Hoffman-LaRoche Inc.
turns its attention to a new tech-
nology area, it’s a pretty good bet
that the result is going to be worth
a close look. That’s the case with
the pharmaceutical house’s first
medical electronics product. La-
beled the Arteriasonde and billed
as the first clinical device to meas-
ure blood pressure with ultrasound,
the instrument is slated to debut
early next year.

The Arteriasonde comprises an
electronic processing unit, 1.5 feet
high by 1 by 1 foot, and a rubber-
encased cuff that fits around the
patient’s upper arm. Along the
cuff’s inside circumference are five
piezoelectric crystals, two for trans-
mitting and three for receiving. The
processor sends 2-megahertz sig-
nals to the generating crystals—the
second and the fourth—which in
turn radiate ultrasonic energy. A
portion bounces off the wall of the
arm’s artery (the brachial artery),
and back to the receiving crystals.

As the patient’s heart contracts
and expands, the velocity and vol-
ume of the blood in the arteries
change. And as they change, ar-
terial walls stretch, contract, and
shift position slightly. The shape
and phase of waves reflected by the
brachial artery depend on how
much it moves; this, in turn, de-
pends on the blood’s velocity and
volume, themselves functions of
blood pressure. Thus, the ultra-
sonic energy coming back to the
cuff is a measure of the patient’s
blood pressure.

Mercury. The Arteriasonde’s
processor turns the reflected waves
into pressure readings displayed
via two mercury columns. One
shows the maximum (systolic) pres-
sure, the other the minimum (dia-
stolic).

Priced around $2,000, the Arteria-
sonde is more than 200 times as
expensive as the cuff-and-column
instrument doctors traditionally
use. However, Roche scientists
point out that their instrument can
work either where a doctor can’t
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use the old method—as in the case
of a shock victim whose pressure
is very low—or where he must re-
sort to the surgical step of thread-
ing a catheter into the heart
through an artery. It’s expected that
the Arteriasonde will be purchased
by hospitals rather than private
practitioners. Doctors also some-
times have trouble measuring the
blood pressure of infants, so Roche
scientists are adapting the Arteria-
sonde for obstetric use.

The Arteriasonde is the first part
of Roche’s planned patient-moni-
toring system which, besides meas-
uring pressure, will take electro-
cardiograms and measure heart
rate and cardiac output (the amount
of blood flowing from the heart).

Stroke detector. The division is
concentrating its research on ultra-
sonic diagnosis. In the prototype
stage is a probe that measures the
blood flow to a patient’s brain when
held to his neck. Roche scientists
hope that this measurement will
help early stroke detection.
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Beat. Roche’s device measures blood
pressure ultrasonically. Piezoelectric
crystals receive and transmit data
reflecting changes in shape of the
brachial artery.

U.S. Reports

Hoffman-LaRoche got into the
medical electronics business around
1966 as a partner of RCA. The idea
was: “I know what doctors need (or
will buy) and you know electron-
ics.” But the marriage. didn’t work,
and in 1968 Hoffman-LaRoche
bought RCA’s medical electronics
operation, dubbed it the Roche
Medical Electronics division, and
last month moved it out of Trenton,
N.J., and into a new building in
Cranbury, a small town in central
New Jersey.

Components

Under full sail

Now that the Navy has revised and
expanded its Standard Hardware
Program (SHP), it predicts that
more than 2 million types of elec-
tronic modules will be covered by
fiscal 1974. The projection is based
on application of SHP to more than
30 multienvironment systems em-
bracing communications, fire con-
trol, guidance, radar, and sonar.
The latest addition in the sonar
category is the Ship Systems Com-
mand’s AN/BQR-2 digital multi-
beam steering system for which
Honeywell and 1BM’s Federal Sys-
tems division have competitive
detail design phase contracts.

What about medium- and large-
scale integration? The Navy be-
lieves that SHP is sufficiently open-
ended to accommodate MSI even
though the standards were initially
conceived for basic electronic func-
tions such as gates, flip-flops, and
the like. As for LSI, the Navy’s not
so sure standardization is possible.

By function. As an example of
the open-ended nature of its effort,
the standardization program has
four categories for modules based
on functional complexity, even
though semiconductor technology
is essentially limited to three—IC’s,
MSI, and LSI. In the Navy’s view,
the latter reflect functional density,
rather than complexity, and it
wants to differentiate between
functional complexity and the
make-it-smaller race.

The first level, naturally, covers
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Something old, something new. The Navy believes this combination of MSI
and LSI devices, plus a two-year-old MIT Instrumentation Lab concept,
might provide fast, simple, accurate d-a and a-d conversion.

videly used and easily tested low-
yower modules, usually noninter-
;onnected IC’s such as gates, one-
shots, and diode arrays. Level 2
embraces modules such as shift
register counters, and devices made
by interconnection of IC’s within a
module easily tested and produced
with medium power dissipation.
MSI modules come under Level 3
which is, the Navy says, “probably
the highest level at which stand-
ardization will be possible unless
there is a major change in system
building blocks” used by designers.
The fourth and last level is that of
LSI, defined as a monolithic device
with more than 100 circuits “usu-
ally characterized by its uniqueness
to a particular system with little or
no chance for standardization and
that are very difficult to completely
test.”

Though the first change in the
third revision of the four-volume
Standard Hardware Program data
handbook (0D 30355)—including an
entire new second volume on mod-
ule parameters—is just getting into
contractors’ hands, another change
is coming this month. It deals with
heat transfer considerations in ship
modules. Titled OD 37625, it will

A4

data
source for investigating cooling
modes for conductive heat transfer
out of a module component and
exterior heat dissipation.

What's next? A meeting of Navy
ship module users to identify ad-

provide a comprehensive

vanced functional requirements
with potentially broad application,
and for which parameters could be
defined and prototypes built and
tested, has recommended 11 of 20
functions for immediate SHP imple-
mentation, leaving the other nine
to the future. The 11 include: a
16-bit shift register, an 8/4 up-
down binary counter, a dual 512-
bit dynamic shift register and a
dual 32-bit static unit, an 8/16 bit
comparator, a multiplexer, a demul-
tiplexer, an 8-bit accumulator, a
serial adder, a high-speed interface
receiver, and a dual 8-channel
multiplexer.

Recommended for later SHP im-
plementation were digital differen-
tial analyzers, a fast Fourier trans-
form, a parallel adder, a digital-to-
analog converter, a Boolean func-
tion generator, a parity generator
and check, a high-speed multiplier,
an analog multiplier, and an MOS
power supply.

Avionics

One if by land

Inertial navigation systems that
conform to Arinc Characteristic 561
for commercial airliners were in-
tended for transoceanic flights dur-
ing which position updates from
a very-high-frequency omnirange/
distance-measuring  arrangement
can’t be obtained. They were not
intended to cope with the problems
of en-route and terminal area navi-
gation.

But Litton Industries and AC
Electronics are adding the domes-
tic area navigation function to the
inertial navigation task of their in-
ertial systems—something that will
be available to buyers of the Lock-
heed L-1011 TriStar from the out-
set [ Electronics, Aug,. 4, p. 54; Sept.
29, p. 66].

Two boxes. Officials at Litton’s
Aero Products division expect to
have such a modified version of
their LTN-51 commercial inertial
system ready to flight test next
June. Two boxes will be added to
LTN-51’s existing three modules to
make it comply with Arinc guide-
lines now being written on how
area navigation problem-solving
can be added to an inertial system
that meets Characteristic 561.
Arinc will call the resulting navi-
gator, a Mark 3 area navigation
system.

The three modules in the pres-
ent LTN-51 are the inertial naviga-
tion unit, the control display unit,
and the mode selector unit, with
the latter two located in the cock-
pit. The inertial navigation unit in-
cludes the inertial platform and its
electronics, plus a digital com-
puter. The two new boxes being
developed at Litton are a magnetic
card reader to automatically load
terminal and en-route waypoint
and VOR/DME station data into the
inertial unit’s computer, and a sig-
nal-conditioner to process the VOR/
DME inputs that update the inertial
unit.

For a flight from Los Angeles to
New York, there are 14 departure
routes from Los Angeles Interna-
tional Airport; a typical one might
send the plane over four waypoints
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Time coding
can be
simpler than

you think

Systron-Donner can help you cut
through the profusion of time code
formats and equipment—to the se-
lection of the right format and the
right equipment for the job.

Our new 90-page handbook will
guide you to the best technique for
your application, and enable you to
select appropriate equipment from
the comprehensive line offered by
Systron-Donner.

Systron-Donner equipment ranges
from compact time code generator/
readers costing as little as $1495,
through portable battery-powered
generators for field use, to high-
precision generator/readers with
automatic tape search.

Send for
handbook
sample.

Send for free copy
of “Selecting time
code format,”’
Chapter 3 of our
new 90-page, illus-
trated handbook
on time coding
techniques. Com-
plete handbook:
$3.00.

SYSTRON @ DONNER

Data Products Division,
Systron-Donner Corporation,
888 Galindo Street,
Concord, Calif. 94520.
Phone (415) 682-6161.
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and their associated VOR/DME sta-
tions before the crew switches to
en-route navigation at Boulder
City, Nev. The latitude and longi-
tude of the waypoint, plus the al-
titude at which the plane is to
cross that waypoint, are magneti-
cally encoded on the back of a
plastic card the size of most credit
cards. The same card also will con-
tain magnetic data giving the lati-
tude and longitude, altitude, mag-
netic variation from true heading,
and frequency of the VOR/DME
stations to be used in the departure
terminal area. The same informa-
tion is printed on the front of the
card so that the crew can choose
the right card.

Take a card. The flight crew will
select the terminal departure route
to be used and load that card into
the reader. The card reader will
use the reader/transporter incorpo-
rated in Hewlett-Packard’s 9100A
desk calculator, plus associated
electronics to sense and format the
magnetic data into a digital form
acceptable to the computer. After
the data is entered in the reader
and stored in shift registers, a but-
ton is pushed to load it into the
inertial unit’s computer.

In flight, the cockpit control/dis-
play unit displays the latitude and
longitude of the first waypoint until
about 30 seconds before the start of
the second leg of the flight; the lati-
tude and longitude of the second
waypoint then will be pulled from
the memory for display, and so on
for each of nine waypoints the LTN-
51 inertial navigator can accommo-
date.

Once the plane reaches Boulder
City and transfers to en-route air
traffic control, the crew can select
any of several routes to Kennedy
International the airline might use.
These routes, with their associated
waypoints and VOR/DME sections,
will have been encoded magneti-
cally on cards similar to the de-
parture terminal cards just before
taking off. An encoder/verifier will
check the magnetic data that calls
out the best route under prevailing
weather and traffic conditions; this
information is sent from a central
airline facility by teletype writer.,
Encoding on the en-route card can
be done simultaneously with tele-

type reception, or a paper tape
can be prepared later from the
hard copy to be used in magneti-
cally coding the en-route card.

Card trick. The en-route data is
entered via the card reader before
departure as is the departure termi-
nal route information, and the
destination terminal data. The lat-
ter is contained on another set of
magnetic cards like the departure
airport route cards. Thus, the plane
can be flown from Los Angeles to
New York using just three cards
to enter route information into the
computer.

The signal-conditioning box is
needed to couple the VOR/DME
receivers in the plane to the in-
ertial system, updating the inertial
unit, which otherwise would drift
off the true course at a rate of one
nautical mile per hour. The crew
still must manually tune these re-
ceivers to the next VOR/DME sta-
tion along its path in the basic
Mark 3 LTN-51, but an option that
might be added later would pro-
vide automatic tuning,.

Litton officials haven’t put a
price tag on the Mark 3 version of
the LTN-51, but they point out that
there’s a rich retrofit market be-
cause they’ve already sold more
than 300 LTN-51’s.

Light loran

Integrated circuits in a loran C/D
airborne navigation system hardly
seem to make a difference; the mil-
itary’s AN/ARN-92 system weighs
96 pounds anyhow, and dissipates
over 500 watts. But put large-scale
integrated circuits into the air-
borne navigator and the system
really shrinks.

The International Engineering
Co. has developed, with its own
funds, a complete LSI loran C/D
airborne navigation system that
weighs only 13 pounds and dissi-
pates about 23 watts. And most
of this power is to light the bulbs
on the control panel.

It fits. The system is small
enough, its developers say, to fit
into all types of military aircraft,
from fighters down to small, light
observation helicopters. The cost
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now ... the fast-recovery

MAGNUM"

The first 20 amp,

500 nanosecond
rectifier assemblies
with full-power operation
up to 40kHz.

. Here's what we mean when we say
“They're reliability designed from the inside out.”

All four of the diodes in this aluminum

heat-sink case are Unitrode's individually
fused-in-glass controlled avalanche, fast-recovery
high-surge diodes. So you start with monolithic-
parts that have typical failure rates of less (
than 0.0006%, and you have the added <
bonus of the convenience of the Magnum package.

This is what's in the heart of our diodes e

lem SURFACE
With the silicon die

metallurgically bonded
between terminal pins of
the same thermal

#682 Series Three Phase 20 amp Bridges coefficient, the hard glass
#683 Series Single Phase 20 amp Bridges e zﬁ::eszlsi:g:e:u?a:::e
7684 Series Single Phase 10 amp Bridges ’

Result =i voidless, TERMINAL PINS METALLURGICALLY
Ay monolithic structure. BONDED DIRECTLY TO SILICON

Standard Recovery 25 amp
Magnums also available

For fast action, call Fred Swymer COLLECT

580 Pleasant Street, Watertown, Massachusetts 02172 ® (617) 926-0404
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TEC expands its
product line...
for you!

New modular products by TEC meet more of
the stringent requirements demanded by de-
sign engineers. Proven reliability of System
Power Supplies is complemented by equally
reliable thick-film hybrid Voltage Regulators.
Check our specifications . . . if your require-
ments are unique, try our custom design
capability!
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i TEC VRH Series

g i ~ Hybrid Regulators
High Performance
coldweld Hermetic
Seal, metal, Dual-in-
Line package. Fixed
output voltages.*

~ TEC VR Series
- Hybrid Regulators
- Economy Price 2X-

- DIP package. Built-in
© fold back current

© limiting. Adjustable

and fixed output
~ voltages.*

TEC PM Series
Power Supplies

115 VAC input
supplies. +5, +15,
+ 200vdc output for
logic, opamps, nixies.
Totally encapsulated.

*Plug-in connectors available for testing and bread-
boarding.

See our ad in EBG . . . inside front cover
We're also in EEM . . .

pages 2120-2125
P.0. Box 910
@ Boulder Industrial Park
Boulder, Colorado
[[E (303) 442-3837
®
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U.S. Reports

of the system would also be a
major attraction. In large quanti-
ties, it could sell for as little as
$15,000, although the first 200 will
cost about $60,000 with follow-on
orders pegged at half this price.
The cost of a loran system now
being flown by the military is
$135,000.

Called a hybrid loran self-con-
tained navigation, or Hylo, system
by the Arlington, Va., division of
A-T-O Inc. (formerly Automatic
Sprinkler Corp of America), the
bulk of the navigator fits behind
the control-display panel in the
pilot’s cockpit. This unit contains
the navigation receiver, processing
and conversion circuitry, and the
digital computer. The circuitry is
contained on seven 5-by-7-inch
printed-circuit boards and fits, with
the power supply and display
panel, into a 5-by-7-by-9-inch box
that weighs about 10 pounds. An-
other package, a 3-pound antenna
coupler, completes the system.

By way of comparison, the AN/
ARN-92 comes in four packages—an
antenna coupler, loran C/D re-
ceiver, navigation computer, and
control display.

Circuits. The LSI circuits in the
Hylo system are metal oxide semi-
conductors supplied by the Auto-
netics division of North American
Rockwell. The entire system com-
prises only 100 of the MOS/LSI cir-
cuits, and most of these are in the
system’s navigation computer, the
D-200 announced by Autonetics
last May. Ten special ships are
used in the receiver. Previous air-
borne loran systems had anywhere
from 5,000 to 7,000 microcircuits,
points out Elmer M. Lipsey, Inter-
national Engineering’s president.
The low component count means
it’s possible to test and burn-in
every circuit that’s installed, a
costly task with the separate micro-
circuits. It also adds reliability, and
indications are that the airborne
loran C/D systems now flying in
Vietnam are not nearly as reliable
as was hoped.

The Hylo system is a hybrid in
the sense that it can utilize data
from two kinds of navigation aids.
Thus, it produces a precise posi-
tion output by combing, via Kal-
man filtering techniques, informa-

tion derived from loran C or D
ground stations and from any self-
contained sensor that could be car-
ried on the aircraft. International
Engineering plans to test fly its
first unit early next year, all the
while trying to sell it to the mili-
tary. The first target could be the
F-4,

Military electronics

Trying before buying

One crash program deserves an-
other. That’s the judgment of Army
Secretary Stanley Resor and Chief
of Staff William C. Westmoreland
in their decision to field test all
new surveillance, target acquisi-
tion, and night operations (Stano)
hardware before deployment. The
consequence of this decision was
the formation at Ft. Hood, Texas,
of Project Masster (for mobile army
sensor system test evaluation and
review). The Texas test team,
organized in October, will begin its
work next month, reporting results
to Army’s Stano office in the Penta-
gon which, in turn, reports directly
to Gen. Westmoreland.

Creation of Stano and its field
test force in admittedly a crash pro-
gram, albeit one under taken by the
Army with the realization that its
prior crash programs aimed at
developing a night operations capa-
bility in Vietnam have not paid off
as anticipated. And the Army,
already under substantial Congres-
sional fire for other program snarls,
moved quickly to take the initiative
in coordinating night operations
programs, many of which were
funded under quick-reaction capa-
bility contracts for a Southeast Asia
operational requirement.

Potential. The Army’s plan to
evolve an “electronic battlefield”
under the proposed name of inte-
grated area control system using
Stano-approved concepts and hard-
ware is viewed by contractors as
one with long-term potential in
excess of $1 billion. For fiscal 1970
alone, Brig. Gen. William Fulton,
Stano director, has more than $14
million plus another $130 million
in procurement money salvaged
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olid
State

We got our nickname “‘little
relay’ people because we usually
put our big breakthroughs in
small packages. (Our success
started when we introduced the
TO-5 relay.) Now, we've made
another breakthrough . . . a
completely solid state, four
terminal relay with enormous
power gain. Only 1 milliwatt
switches up to 5 KVA, and it can
be resistive, inductive, capaci-
tive, tungsten or quartz
lamp loads.

Our new relay operates on
inputs up to 280 VAC or from

Relays

3.5 to 300 VDC (either polarity)
permitting direct interface with
TTL logic. Input-output isolation
is 10'" ohms “‘coil’ to “contact”
and "‘coil" to mounting plate.
Dielectric is 2000 VRMS. Output
characteristics include contact
ratings up to 21 amperes,
280 VAC, 60 Hz. Surge current
ratings of 200 amperes, and
“contact’” resistance as low as
50 milliohms. And, . . . these are
real breakthroughs for a relay
which doesn’t have “coil" or
‘contacts.”

Available options include zero

Another big breakthrough from the“little relay”people

Big Breakthrough

~i

Solid State Relay

voltage switching for RFI suppression and lamp life
extension.

Prices start as low as $18.30 in quantities of 100.
For complete technical data on our Series 6 Solid State
Relay . . . contact us . . . the "little relay” people.

hAn
TELEDYNE RELAYS
A TELEDYNE COMPANY.

3155 West El Segundo Boulevard Hawthorne, California
90250 Telephone: (213) 679-2205
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The new range of EMI photomultipliers with
“SUPER” S-11 photocathodes will enhance your
project performance. High quantum efficiency,
(23/24%) high gain at relatively low overall
voltage, and low dark current at the rated over-
all sensitivity are typical of these types. They
maintain the EMI standard of excellent gain
stability and linearity. The narrow spread in
characteristics makes these types ideal for sys-
tems or for multiple installations. The table
below gives the typical values for the signifi-
cant parameters.

Anode Dark

Type Amps/ Volts/ Current

Dia. No. Lumen Overall Nanoamps
2 9656R 50 1150 2
- od 9708R 50 1250 5
35" 9531R 200 1300 25
4 9732R 50 1250 10
5 9709R 50 1350 15

Note that the anode dark current Is given for the
overall voltage at the specified overall sensitivity.
The maximum overall sensitivity is 10 times the
values given above. Each Tube is individually cali-
brated and data is supplied with the tube.

Send for our new 64 page catalog giving data
and technical information on the complete range
of EMI photomultipliers.

GENCOM DIVISION
varian/EM1

80 EXPRESS STREET, PLAINVIEW, N. Y. 11803
TELEPHONE: (516) 433.5900
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from the scrapped McNamara Wall
—the proposed intrusion barrier
between North and South Vietnam.
Fiscal 1970 sensor procurement for
all three services for the integrated
area control system concept—all of
which are subject to Stano review
and approval—is $150 million.

The program embraces multiple
electronic, optical, and electro-opti-
cal systems ranging from light-
weight tactical radars to others
using infrared, acoustic, seismic,
magnetic, and r-f technologies.

Communications

Digital common carrier?

Data Transmission Co., the subsid-
iary of University Computing Co.
that’s known as Datran, has com-
pleted its massive filing with the
FCC for the first national digital
common carrier network. Now it’s
awaiting reaction from AT&T and
others to its $375 million plan.
Unlike Microwave Communica-
tions of America Inc. and its affili-
ates, Datran says it plans a public
switched network, rather than pri-
vate line service, and will offer only
digital data transmission by micro-
wave, as opposed to Micom’s plan
to provide digital, voice, and video
transmission at the option of users.
Datran also proposes to provide
terminals as well, where as Mi-
com’s plan calls for users to make
interconnection via their local tele-

phone company and to provide
their own terminals. According to
Seymour Joffe, Datran president
and 12-year Univac veteran, termi-
nal options will range from tele-
printers to crt’s, magnetic tape ma-
chines, card readers, and facsimile
equipment.

David H. Foster, a Datran vice
president formerly with Collins
Radio, says the 35-city net, running
from Boston to San Francisco, will
require some $130 million in financ-
ing to get on the air by 1974 after
an estimated nine months getting
a favorable FCC decision.

The rates. Dedicated-line serv-
ices will be offered at 150, 4,800, and
9,600 bits per second. Monthly user
charges, in addition to a one-time
$25 installation charge, will be $15
for a digital console plus a $20
minimum for the first 4,000 data
units at the 150 bps rate. Basic
charges then go up to $25 for the
4,800 bps service; $30 for 9,600; and
$40 for 14.4 kbps. Usage charges
will be 5 cents a data unit—com-
puted at the rate of six seconds
holding time between the user ter-
minal and the district office. How-
ever, data unit charges for local
and regional calls will vary with
the grade of service. For example,
minimum-service users will get 9
data units per minute in local use
and 16 for regional use at the nickel
rate. Buyers of the 14.4-kilobit serv-
ice, however, will get 56 and 94
data units for the same price on
local and regional calls, respec-
tively.

Digital flow. This is the national digital common carrier network that
Datran wants to set up. The firm has filed its plan with the FCC.
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The case for Centralab

/

lighted, push button switches
| L4 i

Centralab solves your switching problems with more
varieties of lighted, push button* switches at lower
cost. Individual standard modules for printed circuit
board or panel mounting are available in two, four,

six or eight pole, double throw designs.
Standard functions are momentary, inter-
locking and push-push. Each assembly
is available with row-to-row locking as
a space saving feature; remote release
capability and lockout are also available.
There’s an almost infinite number of com-

*ISOSTAT LICENSED  tTM GE

E
N

CENTRALAB
Electronics Division
GLOBE-UNION INC.

5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

binations of modules with 10 mm, 15 mm or 20 mm
- spacing to meet a variety of requirements. = The
lighted push button can be customized to meet spe-
cific needs using various combinations of bulb caps,

filters, and lenses. » Lexant lenses and
filters are available in nine standard
colors as well as clear. Filters permit ad-
justment of light diffusion and color in-
tensity. Hot stamping of lenses or filters
is available.

Want to know more? Turn the page . ..




Here are a tew facts to help you judge

Gang mounted modules

Individual modules may be ganged together on a com-
mon mounting bracket. Modules, when ganged, retain
all the features of the individual modules and also
provide the advantages of space-saving and of inter-
locking and/or clearing when desired.

Solenoid
operation

A solenoid feature for Centralab
Push Button Switches can be pro-
vided for remote operation of in-
dividual modules within a PB switch assembly. Can be
furnished in various AC and DC voltages.

Your Centralab repre-
sentative is ready to
present his case for
Centralab lighted, push
button switches. He has
the answers to your
switching problems.
Call him today or write:
Switch Sales Manager,
Centralab Electronics
Division, Globe-Union
Inc., 5757 North Green
Bay Avenue, Milwau-
kee, Wisconsin 53201.

the case for Centralab

Circuit board or panel mount

An individual switch module or ganged modules may
be electrically connected by assembly into a printed
circuit board by the use of wire connectors or hand
soldering. Switch can be mechanically mounted either
through the circuit board or the switch mounting bracket.

Selection of buttons

The typical button styles and sizes illustrated are avail-
able in nine standard colors and clear Lexan. Non-
lighted buttons are available in black, white, red, grey,
cream, and special colors and finishes. Buttons may be
ordered in bulk or cemented onto the slider bar.

Easy bulb replacement New module line switch

line

Field bulb replacement is
easy without “behind the
panel” disassembly. Sim-
ply snap out lens and re-
move bulb with a section
of polyethylene tube (%"
LD. x %” 0.D.).

New, 3-Amp A.C.
switch in module size,
provides flexibility of po-
sitioning in any type of
arrangement. Adaptable
to either standard or
lighted brackets.

SPECIFICATIONS

Mechanical

Stator Block: Phenolic per
MIL-C- 13428A and ASTM

Electrical

Contact Resistance: 4 milli-
ohms, initial 10 milliohms
after 25,000 cycles

D700-57R, Type 2
Slider Bar : Thermoplastic
acetal resin (Delrin®)
Contacts, Fixed: Silver plated
copper wire

Current and Voltage Ratings
(at 25,000 cycles) :
0.45 Amp at 115 VAC
1.00 Amp at 28 VDC

Dielectric Strength (VAC, R.M.S.) :
Bracket to Pins — 1000
Pins to Pins — 1400

For applications requiring I.R. that
will exceed standard unit values by
a factor of 10? diallyl phthalate
material may be substituted for
general purpose phenolic.

Insulation Resistance (Megohms):

Contacts, Moving : Copper General Purpose Material Diallyl Phthalate Material
CENTRALAB i S5 70% R.H.  After 96 hrs, 709 R.H. _ After 86 hrs.
Electronics Division Lubrication : During assembly. Betwoen __ at 70° F %6 to 1002 R.H. at 70°F. 95 to 100% R.H.
GLOBE-UNION INC No further lubrication Bracket & Pin 6,000 100 1,000 K 100 K
' required Adjacent Pins
5757 NORTH GREEN BAY AVENUE (pole to pole) 65,000 185 1,000 K 600 K
Opposite Pins 50,000 210 1,000 K 500 K

MILWAUKEE, WISCONSIN 53201

PRINTED IN U.S.A.
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A new capability is provided by
Centralab and our field assembly
distributors, a capability that pro-
vides you with prompt delivery of
versatile, low-cost, push button*
switches. There’s an almost in-
finite number of switching func-
tions with mounting styles to meet
a wide variety of your switching
requirements. Contact your Cen-
tralab push button field assembly
distributor to fill your needs with-
out delay at prices similar to these
or lower, depending on specific
switching function:

Cost per station (including button)
2 pole — $1.31; 4 pole — $1.43;
6 pole — $1.64; 8 pole — $1.79

Here are Centralab distributors
with a new capability. More to
come.

CALIFORNIA, LOS ANGELES 90022

Kierulff Electronics Inc.
Phone: (213) 685-5511

CALIF., PALO ALTO 94306
Fisher Switches, Inc.
Phone: (415) 321-4080

FLA., ORLANDO 32805
Hammond Electronics, Inc.
Phone: (305) 241-6681

INDIANA, SOUTH BEND 46618
Radio Distributing Co.
Phone: (219) 288-4666

MINN., ST. PAUL 55113
Gopher Electronics Co.
Phone: (612) 645-0241

NEW YORK, BUFFALO 14202
Summit Distributors Inc.
Phone: (716) 884-3450

OHIO, CINCINNATI 45237
United Radio Inc.

Phone: (513) 761-4030

OHIO, CLEVELAND 44103
Pioneer-Standard Elect.
Phone: (216) 432-0010

PENN., PITTSBURGH 15222
Cameradio Company
Phone: (412) 391-4000

WASH., SEATTLE 98108
Almac-Stroum
Phone: (206) 763-2300

WIS., MILWAUKEE 53209
Electronic Expeditors, Inc.
Phone: (414) 374-6666

*Isostat Licensed

For more information, write:

DISTRIBUTOR PRODUCTS

CENTRALAB
Electronics Division
GLOBE-UNION INC.
5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

.l‘....l........................OI.........l.................I.O..........................'..C.........'.......................l.l.l..l.......
.
.........‘...........-..‘...........‘......................l..................'..'....................................................'.......
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Communication

OTM'’s give and take

Still without a director, the White
House Office of Telecommunica-
tions Management is nonetheless
letting the Federal Communica-
tions Commission know it’s still
very much in business. FCC chair-
man Dean Burch has a letter from
acting OTM director William E.
Plummer expressing “grave con-
cern” about the commission’s Sep-
tember request that AT&T stop its
international negotiations on the
use of satellites vs. cable. The FCC
action was generated by a letter
from Communications Satellite
Corp. chairman James McCormack
[Electronics, Oct. 18, p. 34]. This
reaction by the OTM is construed
as support for AT&T—a criticism
that the communications industry
has leveled at OTM before. The
OTM position in Plummer’s letter
to Burch is that cables and satellites
for both the Atlantic and Pacific
will require a correspondingly in-
creased capability in cable.

Chairman Burch presumably got
the message loud and clear from
the White House office in Plum-
mer’s final recommendation that
“We recommend as a matter of
policy, that you support a balanced
provision of both satellite and sub-
marine cable systems and stimulate
progress in both.”

Good news. On the heels of
Comsat’s bad news, the OTM gave
the communications industry some
news which might be good.

What OTM has done is make
seven new radiolocation band-
widths, now held for exclusive Gov-
ernment use, available for shared
Government-nongovernment usage.
The frequency ranges in megahertz
include: 5,250-5,350; 8,500-9,000;
9,500-10,000; 13,400-14,000; 15,700-
17,700; 23,000-24,250, and 33,400-
36,000.

What makes industry uncertain
about the value of the OTM action
is, first, the effective use to which
industry might put these frequen-
cies and, second, the hooker in
OTM’s offer noting that it can take
back the frequencies any time with-
out consulting the FCC.

U.S. Reports

“Since the Federal Administra-
tive Procedure Act exempts na-
tional security matters from the
public hearing process,” Plummer
points out, it is felt that any future
Government radiolocation opera-
tions could be adequately protected
in the event that harmful interfer-
ence did occur from nongovern-
ment shared use. “Immediate ces-
sation would be necessary if such
interference were caused to certain
government operations,” the OTM’s
Plummer says.

Space electronics

Merry-go-round

When Applications Technology
Satellite 5 went into a spin—instead
of staying earth oriented—most of
the Navsat engineers at NASA, the
FAA, and the Air Force doubted
that any data could be obtained
from the satellite’s L-band experi-
ments [Electronics, Oct. 27, p. 53].
Most of them still doubt it.

An exception is Jack Yudd,
ground terminal manager at NASA-
Goddard’s ATS project office. Yudd
says he has permission to suggest
modifications of ground equipment
that might enable him to get some
L-band data from the spinning ATS.

Since the modifications still are
being planned, Yudd is reluctant to
discuss them, but educated guess-
ers think he is working on some
sort of gated reception scheme.

Decision. Yudd says that if the
modifications work, NASA could be
getting L-band data from the ATS-5
within six months. And if the data
is usable, NASA could be spared an
uncomfortable choice between two
options: the cost of a replacement
satellite carrying L-band gear
alone, or the wait until the 1972
launch of the next L-band equipped
ATS.

But Yudd may be outnumbered
by the pessimists. Preliminary data
returned from NASA’s Mojave
ground station indicates that the
half-power beamwidth of the satel-
lite’s L-band antenna is about 24°,
Thus, since the antenna scans the
earth once every 870 milliseconds
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as the satellite spins, the beam
sweeps across Mojave in about 52
to 53 msec.

According to Richard M. Waet-
jen, acting branch chief for flight
experiments at the NASA-Electron-
ics Research Center’s satellite pro-
grams office, this is time enough for
some checkout of the Navsat re-
ceiver gear that TRW will deliver
next spring.

“Carrier lock-on takes only about
10 milliseconds,” says Waetjen.
“Unfortunately, the digital code
used to establish a line of position
takes about a second to acquire.
So while we might be able to see
if the receiver works, I can’t hope
to prove out the ranging tech-
nique.”

Half a loaf. The spinning satellite
makes some things impossible to
check, according to another re-
search center spokesman. One is
voice communication; even Yudd’s
modifications won’t make this pos-
sible.

Another is one of the most
vital measurements scheduled for
the ATS-5 experiments—the effect of
multipath on ranging accuracy. The
proposed Navsat system would be
used over the North Atlantic, which
has widely variable sea states and,
therefore, widely variable multi-
path. Thus, such data is a must be-
fore an operational system can be
put aloft.

“Since the satellite is spinning
at about 76 rpm,” says the spokes-
man, “multipath fades below 100

' hertz probably won’t be easily

d measurable—they’ll be present, but
somebo y their frequency is right where the
& receiver’s bandpass characteristic

; : pinches. It looks like there would

new Is always be some question about
long-duration fades unless we fly

: = i "
makingour tape. [ ==

not, there are scientists who still
want another satellite. And right
‘ now, they live in frustration be-
Us cause NASA headquarters appears
u y to be waiting the six months Yudd
needs before deciding whether to
orbit a backup, or to hold off until
the next ATS. This, in turn, could
delay funding until fiscal 1971.
Just in case. Despite this, there’s
a good deal of contingency plan-
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... small enough to fit!

TRW 50-volt Metallized Polycarbon- Short on size and long on relia- For data, write TRW Capacitor
ate Capacitors are made to squeeze bility, the X463UW series meets Div., Ogallala, Neb. Phone (308)
into tight places. Imagine 10  all requirements of MIL-C-27287. 284-3611. TWX 910-620-0321.

microfarads measuring .547” x VOLTAGE—50V, 100V, 200V, 400V
114" long...the smallest wound  CAPACITANCE—.001 through 10 mfd Rw
capacitor on the market! TOLERANCE —available to =19%. ®
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Stack this
$350 oscillator
- against the

competition

regardless of price!

You'll be surprised! In spite of its low price, the

Model 4200 exhibits extraordinary performance. It

excels in those specifications most eagerly sought by

men who really know oscillators. Krohn-Hite's twenty
years of frequency-generator know-how has produced

a unique circuit* that makes low-priced high perform-

ance a reality at last.

Here’'s how the Model 4200 stacks up against
several competitors:

BROADER FREQUENCY RANGE: The Model 4200 out-
ranges most of the others, including more expen-
sive units.

MORE OUTPUT.POWER: The Model 4200 has from 2.5
to 50 times the power of the other units.

BEST WAVEFORM PURITY: The Model 4200 is un-
excelled.

BEST BUY: The $350 price speaks for itself.

See for yourself. Write for data. Then contact your
Krohn-Hite Representative for a no-holds-barred dem-
onstration. The Model 4200 is a lot of oscillator for
$350.

*Patent applied for.

L cmonn-HiTe
A n ke

580 Massachusetts Ave., Cambridge, Mass. 02139, U.S.A.
Phone: (617) 491-3211 TWX: 710-320-6583

Oscillators / Filters /| AC Power Sources /| DC Power Supplies / Amplifiers
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ning going on within the prosatel-
lite faction. One possible scheme is
a Scout-launched spacecraft carry-
ing a l-kilowatt L-band trans-
ponder into orbit. The orbit
wouldn’t be synchronous; the pay-
load would be too heavy for the
Scout to fire that far or fast. But
it would be above the horizon for
about two hours a day and usable
for that period. Unfortunately,
while this idea would cost less than
a synchronous shot, such a satel-
lite would force researchers to work
with a beam whose angle of in-
cidence and length is changing con-
tinually. This probably would make
the sort of exact multipath and
ionospheric effect measurements
the experimenters need hard to get.
And the Air Force, which needs ex-
ceptionally accurate data for use in
the 621B military navigation satel-
lite program, might get nothing
for its program from such a
scheme.

And that’s important. The reason
is that any backup satellite pro-
gram is booster-limited; even a
Scout might be hard to find.
Though ERC is making some other
calculations based on a Thor-Delta
launch vehicle, the Thor said to
have been located by the FAA in
October appears to have vanished
in the Indian Summer’s haze, and
while there’s an Atlas-F available,
it’s not reliable enough and nobody
wants to play long odds this late
in the game. Thus, a few L-band
engineers are hoping for some close
air support in the form of a mili-
tary-funded launch vehicle for their
experiments.

Harsh reality. But even if NASA
headquarters were to approve re-
quests for a backup satellite today,
Leo M. Keane, head of ERC’s satel-
lite programs office, estimates that
negotiations with contractors would
take a minimum of five months and
that another year would pass before
delivery. This would mean a mid-
or late-1971 launch date—at best
only a year ahead of the next ATS,
meaning that questions about the
worth of backup flight are certain
to be raised.

Keane still would go for it. He
says that the backup and the ATS
could work together giving two
lines of position, a real positional
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MARK TEN SGR

CAPACITIVE DISCHARGE IGNITION SYSTEM

Now discover for yourself the dramatic improvement in performance of your
car, camper, jeep, truck, boat—any vehicle! Delta’s remarkable electronic
achievement saves on gas, promotes better acceleration, gives your car that
zip you've always wanted. Find out why even Detroit has finally come around.
In five years of proven reliability, Delta’'s Mark Ten has set new records of
ignition benefits. No re-wiring! Works on literally any type of gasoline engine.

A Dramatic Increase in Performance and A Points and Plugs Last 3 to 10 Times
in Fast Acceleration Longer

A Promotes More Complete Combustion A Up to 20% Mileage Increase
(saves gas)

KIT FORM §9 Q95 ASSEMBLED § /1195

12V ONLY ppd.

MODEL 3000 FET VOM
Delta now offers a compact, versatile, and extremely sen- $7 495

sitive VOM which combines FETs and ICs for extreme ppd.
accuracy. Compact (612”W x 8”H x 3%2”D), portable. Wt.

3% Ibs.

IN KIT FORM: Feedback network with pre-selected com-

ponents to eliminate all final calibration. Ready to use Sty 35995
when assembled! ppd.

NEW DELTA FEATURES: A Fully (}e_lﬂperature compensated for low low
zero dri

A Ten turns ZERO and OHMS adjust
potentiometers

A Mirror scale 200 A D’Arsonval meter

A }ntegr:ted circuit (IC) operational amplifier
or extreme accuracy Al
A FET input stage with current regulator A Epoxy glass circuit boards and metal case

h A Enclosed switches
A Two stage transistor current regulator and = =
Zener diode on OHMS for absolute stability A Uses readily available type AA cells
and accuracy A Uses standard test leads for maximum

A Voltage clippers for protection of input flexibility and' ease _of measurement
stage A 10 Megohms input impedance

R COMPUTACH” somee

A Adjustable set pointer

Delta, pioneers in CD ignition who pro- , wide angle needle sweep

duced the fabulous MARK TEN®, now offer SO ;
a precise computer-tachometer which obso- : T;‘ansluce:lt lllu:!mated :m ,

letes any type tachometer on the market Chrome plated die-cast housing
today! You achieve unbelievable accuracy 4 All-angle ball & socket mounting

in RPM readings due to the advanced, A Use it with ANY ignition system
solid-state electronic matched components A Meter: 3%" dia. X 3% deep

used in the computer, coupled with the A Calibration kit included, no test eqpt.
finest precision meter in the world. Works needed.

DELTA: Please send me literature immediately.

| amenclosing $____ for items checked.

on all 2, 3, 4, and 6 cylinder 2 cycle and
. ; ¢ *An exclusi ter-
[ Mark Ten SCR ([ Kit [ Assembled) E with 4-6:8 cylinder—4 cycle 12 volt engines. tachometer for precise $:2995
[ Model 3000 FET VOM (] Kit [J Assembled) .

|
I
: B i form ppd
O] Computach (Kit only) : Write today for complete : ‘ i
Please ship immediately. | literature packet KIT FORM ONLY
|
|
|
|
|

=
o
3
®

Address.
] City/State Zip
| *My car is (Model). (Year)

R TR TN SR |

e i e e e e oy

Electronics | December 8, 1969 Circle 57 on reader service card 57



Free!

Noney

-Saving

Guide

Working with logic
modules ? Then here's
something you should
have. It's a Guide for
logic design applications.

Real handy!

The Guide outlines a procedure
to assist you, the Systems Engineer,
in transposing a logic design into
an idealized listing of the logic cards
needed to implement the design.

It's simple to use and you can
really sock away the money you'll
save on reducing the number
of cards you need. That's right!

We’'re helping you to reduce
the number of logic cards
you have to buy.

But that's okay,
sock it to us!

For Logic Design
Applications

Free Drafting
Aid Symbol
More free stuff?

You better believe it!

Wyle also has a sample of
stick-on logic drafting symbols for you,
the only catch is that
you have to request this item
on your letterhead.

So just drop a line with your name
and address on your company letter-
head to our Marketing Manager,
Gordon Elsner.

He'll sock .me. a sample logic
:  stick-on

drafting symbol

right back
to you.

And if you're
socked in with an
immediate appli-
cation call Gordon
direct, Now!

(213) 678-4251

WYLE

DIVISION OF W
128 Maryland Street, El Segundo, California 90245

YLE LABORATORIES
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U.S. Reports

fix, bringing an operational Navsat
scheme one step closer, and per-
haps eliminating the need for still
another experimental launch of a
satellite.

With time pressing, it’s appro-
priate to remember that the next
ATS could fail too. Without a back-
up, there could be no United States
Navsat system operating until very
late in the 1970°s or early in the
1980’s. It may be time to buy an
insurance policy for the Navsat
operating program.

For the record

Laser loot. Two more contracts
totaling about $6 million have been
signed by NASA for experiments
aboard the Applications Technol-
ogy Satellite (ATS-F) to be launched
in 1972. The Aerojet-General Corp.
will develop ground and satellite
equipment for a laser communica-
tions experiment, the first use of
such a laser system aboard a satel-
lite. Eventually, the laser’s ability
to communicate over extremely
long distances could make live tv
coverage possible for a manned
landing on Mars, 100 million miles
away. The cost-plus-award-fee con-
contract is for $5 million. Only
minor changes have been made in
the proposed system since it was
first described as a 22,300-mile-
high experiment [Electronics, Sept.
15, p. 77].

Heart of the matter. A perma-
nently implantable artificial heart,
complete with computer control
logic, can be developed in a year and
a half, says Dr. Frank Hastings, if
the National Heart Institute’s artifi-
cial heart program obtains $20 mil-
lion in R&D funding from Congress
for the program. Hastings, who is
working on the program, says a
major part of development work
will be massive redu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>