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SIGNAL GENERATOR

SWEEPING
€77 Phckans

Not with the linearity and flatness of the new
hp 675A Sweeping Signal Generator!

SWEEPER—You know the swept response you're getting is the
true picture—because the hp 675A provides you with a linearity
of <0.5%, output flatness of .15 dB, low residual FM of <70
Hz peak, and a continuous range of 10 kHz to 32 MHz!

The start-stop sweep has =1% end point accuracy and the
center frequency sweep has calibrated AF steps up to 10 MHz.
The low frequency drift of <1 kHz/hr. eliminates the need to
individually calibrate each sweep setting. The 99 dB calibrated
output has 1 dB step resolution.

If you need crystal marker accuracy in your display, you can
get optional fixed frequency crystal and crystal controlled har-
monic (comb) markers. The 675A has horizontal tiltand marker
width and amplitude controls. With both external and internal
detectors, markers are added after the signal has passed
through the device under test.

Unique vertical blanking eliminates RF switching transients
that could affect your device response.

SIGNAL GENERATOR (CW)—The 675A has CW dial accuracy
of =0.5% of full scale, <60 Hz rms spurious FM, 1 kHz setta-
bility, calibrated output in 10 and 1 dB steps, and an output
monitor for an ideal signal generator. It can be amplitude mod-

~<—Circle 900 on reader service card

ulated internally or externally from O to 50%. External FM has
a sensitivity of 1 MHz/V.

PROGRAMMABILITY—The external frequency control permits
analog programmingofdiscrete frequencies, sweptfrequencies
and frequency modulation over the entire band. Amplitude can
also be externally controlled over a 6 dB range.

Take the mystery out of your plots. Get the complete story
on the new hp 675A Sweeping Signal Generator from your hp
field engineer! Or, request a copy of our data sheet from
Hewlett-Packard, Palo Alto, California 94304. Europe: 54 Route
des Acacias, Geneva. Price: hp 675A, $2250.00; markers and
detectors optional.

097/16 A

HEWLETT (hp; PACKARD

SIGNAL SOURCES

Circle 1 on reader service card 1
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is bad business!

Here;s the first compact instrument package for fast measurements:

group delay at IF and baseband

modulator and demodulator linearity and sensitivity
IF gain, bandwidth and insertion loss

spectrum analysis at IF

If you work with microwave links or in satellite or tropo-
scattering communications systems, is there a better way
to make group delay linearity measurements?

Yes.

The new Hewlett-Packard 3701 Microwave Link Analyzer
is the first single-package instrument that allows you to
y make the crucial measurements in a microwave link.

“ The 3701 can resolve group delay to 100 picoseconds.
N

™

It can check out up to 1800-channel systems at IF. It can
determine sensitivity and linearity of both modulators and
demodulators. It has an IF response flat within +0.1 dB.
If you design, operate, install or maintain microwave
links, you'll find your work in group delay easier, more ac-
curate and more economical with this new microwave link
analyzer. For all the information, call your local Hewlett-
#_ Packard field engineer or write Hewlett-Packard, Palo Alto,
California 94304; Europe: 54 Route des Acacias, Geneva.

HEWLETT hp, PACKARD

18802 COMMUNICATION INSTRUMENTS
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Integrated electronics: Putting the
stress on IC reliability
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U.S. market for nuclear
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Advanced technology: X rays can find
wafer imperfections

Electronics Review

Military electronics: One step before
the solid state radar; Modular air
computer

Companies: Electronics in the ghettos
Solid state: Silicon-nitride
passivation for MOS

Avionics: Pressure for aeronautical
services satellite; Malfunction system
Government: Patent bil!

Space electronics: Tracking stars with
an array; Weather watchers
Computers: Automated technician
Communications: Wireless mike

For the Record

Electronics Abroad

Japan: Pocket tv set; Elfin indicator
tube

West Germany: Capacitors banished
from tv circuits

Great Britain: Frequencies overlap in
parametric amplifier pair; CdS
oscillator powers experimental
transmitter

International: Junketing experts
lecture for NATO

France: Off-the-shelf Gunn oscillator
Around the world

New Products

Six-pound scope developed
Components review

Low-cost op amp has low drift

Full compensation added to op amps

Ladder switch for d-a converter
Instruments review

Two IC testers bow
Semiconductors review

Devices specified after radiation

Zener in plug-in package
Microwave review

50-milliwatt Gunn oscillator
Production equipment review

Position indicator uses IC's
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Recorder has 512 pens
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including the right to reproduce the contents

of this publication, in whole or in part.
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Technical Articles

I. Design

Threshold logic will cut costs,

especially with boosts from LSI

When the experimental threshold gates go into
production, they'll reduce logic costs as

much as 509%

Robert O. Winder, RCA Laboratories

Designer’s casebook

= Sine-wave inverter prevents interference

= Gated semiconductors clean a-c switching

= Pulse generator is supply and temperature
independent

Active filters: Part |

The road to high Q's

Large inductors can be eliminated from low-
frequency filters by using active filters
Joseph Mittleman, senior associate editor

Activating the passive RC network

The characteristics of resistance-capacitance
networks form the basis for active filter design
Arnold Meltzer, George Washington University

Il. Application

Using a universal pulser for a-c checks

of IC flip-flops

Adapter adds dynamic test ability to automated
d-c test equipment

Richard G. Parks and Luther J. Hintz,
Honeywell Inc.

Two-step process speeds low-frequency
measurements

A counter circuit measures period first, then
converts to frequency for fast, accurate
measurements

James L. West, Weston Instruments Inc.

Industrial control computers solve

some problems, but cause others

A process-control expert says that computer
manufacturers overlook too many important
installation and service factors

Paul D. Griem Jr., Owens-Corning Fiberglas
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Readers Comment

Outdated

To the Editor:

In the light of 1968 technology,
the 1964 photograph that accompa-
nied “Plastic IC’s still 4-F” [April
15, p. 45] is an anachronism.

The circuit in the photograph had
been covered with a silicone-poly-
mer, Dow Corning 1400, due to in-
troduction into the process at that
time of a smaller-volume package,
together with failure simultaneously
to reduce the volume of polymer
from that which had been used
with the previous, larger package.
As a result, the silicon wafer and
part of the interconnection wires
were covered with the DC 1400
polymer. Normally, the DC 1400
had been put around the bar and
below it and used to coat the inter-
connection wires lightly. It had not
normally encapsulated the wafer,
nor had it submerged all or part
of the interconnection wires.

This excessive amount of DC
1400 contracted during tempera-
ture-cycling of the device and
snapped the interconnection wires.
This was, and still is, a recognized
characteristic of this silicone poly-
mer varnish.

C. Gordon Peattie
Components Group
Texas Instruments Inc.
Dallas

Fast multiplier

To the Editor:

The general idea of our 500-Mhz
coaxial line fast multiplier project
has been reported correctly in your
article “Pacing ultrahigh-speed
computers,” [March 4, 1968, p.
165]. However, two errors should
be corrected:

An interface to an 1BM computer
has neither been constructed nor
is it planned for the immediate
future.

For a 50-bit digital memory, a
high-quality coaxial line of 4 inches
diameter would appear rather
bulky and costly. In fact, the
big cable shown to your reporter
has been used for a totally different
project; namely, temporary storage
single-event waveforms for display

Electronics | May 27, 1968



Only from Sprague Electric!

TYPE 137D TANTALEX'
SINTERED-ANODE TANTALUM CAPACITORS

High-Temperature Solder
Guaranteed for Operation
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Guarantee ™ Termination
Capacitance
Stability

WHY SETTLE FOR LESS?

For complete technical data, write for Engineering Bulletin
3703A to Technical Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Massachusetts 01247.
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First counters
to operate

automatically across
the VHF gap.

Until now you couldn’t make simple, automatic frequency measurements from
100 to 300 MHz without a special VHF plug-in. The extra plug-in was clumsy
in the lab. And when switching plug-ins was impossible—as in automatic
console systems—the VHF gap was unavoidable. Now two self-contained
Systron-Donner counters span the VHF gap,

operating automatically from DC -

to the microwave region.

Non-stop DC to 12.4 GHz. The VHF
gap is filled by a built-in prescaler in this new Thin
Line counter. The instrument operates just like a
simple frequency counter across the board from
DC to12.4 GHz.You merely connect the signal and
read the final answer on the display. Built with
IC’s to take only 1-3/4" of rack space and operable
by remote control, it is the ideal instrument for
automatic systems.

..t WO more reasons
to check with
Systron-Donner
before you buy.

o
— -

Non-stop DC to 3 GHz.New ACTO®
plug-in with built-in prescaler carries this counter
across theVHF gap to 3 GHz with fully-automatic
operation. The new broadband plug-in can be re-
placed by others to raise the frequency range to 40
GHz, to measure very noisy signals, to measure
FM and pulsed RF, to read time interval, etc. This
is the best available wide-range laboratory counter
—the root of a system that can accomplish nearly
everything possible with counter instrumentation.

Send for Catalog.

Circle 6 on reader service card

SYSTRON @ DONNER

888 Galindo Street, Concord, California 94520.



in a sampling oscilloscope.

Finally, it would be in order to
acknowledge the valuable contri-
bution of Gilbert Vuilleumier, a
doctoral candidate at Geneva Uni-
versity, and to mention that funds
for developing the demonstration
model have been obtained from
Eidgenossische Stiftung zur For-
derung schweizerischer Volkswirt-
schaft durch wissenschaftliche For-
schung.

Daniel Maeder

Professor
School of Physics
University of Geneva
Switzerland

Mission possible

To the Editor:

In a story on Litton Industries’
Magna-Badge [April 15, p. 63]
there’s a statement that the identi-
fication card “would be difficult for
even the gang from television’s
‘Mission Impossible’ to forge.”

I disagree. First, regardless of the
magnetic recording media, the card
could be reproduced without a
great deal of difficulty. Second, the
remanent polarization of the mag-
netic moments (1’s and 0’s) is easily
identifiable, to which fact anyone
versed in the art of magnetic re-
cording will attest.

The distinct disadvantage of a
magnetically coded card and the
like, is in its very substance. It is
well within the realm of possibility
and probability that this type of
device could find itself near a mag-
netic field of sufficient flux to either
alter or destroy the information
content, rendering the card useless.

On the other hand, the storage
capability (130 to 800 bits) cer-
tainly is attractive, especially if the

o ——— ——— ———

mechanics of the system do not be-
come a problem,

Carl A. Budde
President
Diginetics
Glendale, Calif,

» The story doesn’t say it’s im-
possible, just difficult and extremely
costly. Moreover, it would take
some zap to wipe out the informa-
tion on the card!

Tire-testing computers

To the Editor:

This corporation has supplied 77
tire-uniformity testing computers
within the past two years. Assum-
ing some deliveries from other
manufacturers it can safely be de-
duced that the total number of sys-
tems delivered in the last two years
substantially exceeds the 100 re-
ferred to in your article “Sorting out
the tires” [March 18, p. 125].

In the discussion of tire-uni-
formity correction, or tire grinding,
that is on page 129 of the article,
the authors say that this process is
“now being developed.” Actually,
the process of correcting tire non-
uniformities by grinding was de-
veloped by Clarence Hofelt and
John Corl of General Tire & Rubber
Co. and was announced in late
1967. The present instrumentation
and control system for this process
was designed and developed, and is
now manufactured solely by IDC.
The development of this control
system was initiated by IDC some
18 months ago.

E.R. Raeder
Vice President
Information Development Corp.
Akron
Ohio
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ISWITCHES |
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l PROBLEM: switch high level signals with '
minimum drive voltage.

|

Application For

Rgen

By 15V

— —20¥ < Vg < +20V

REQUIRED: Select FET to switch
+15 V signals . . . maximum available
drive voltage is =20 V. Use either a
MOS or a junction type. I
GIVEN: eg;... =20V |
Available supply voltages... =20V
Maximum r 44, allowed . .. 150

: @"’” r

:
;
i
I
£ :
- i
[
|
3

- Ve ON 415
:{: ‘
Vy OFF ~18

RS SERE ShE ORI DIRER BESGT aRSe el
t

I SOLUTION: Junction FETs are available
I in various ranges of Vp and rg ). This
provides a trade-off between drive volt-
age and ON resistance. A good choice I
for this application is the 2N4393: I
Vp max: -3V
T gs(on) Max: 100 '
The required drive voltages are:
Veorrp = —19V l

l Veon = 715V

J Pinched to pick a FET? Contact us for
applications help . . . and our FET
! switch data packet.

S
$o o iog
I Siliconix mcorpnrafedl

1140 W. Evelyn Ave. ® Sunnyvale, CA 94086
I Phone (408) 245-1000 ® TWX: 910-339-9216




New from Sprague! People

Beam-lead metalization technology
is under intensive development at

5 T'mes ﬂ'e Resistance Of Motorola, says Eugene Blanchette,

a Conventional Metal-Film Resistor the company’s
. new director of

of Equa’ Size! integrated - cir -

2 cuit operations,

The fine pat-

term defini-
tion needed for
beam-lead met-
alization has to
be demonstrated Blanchette

he adds, but if

Motorola chooses to use the tech-
nology it could be a production

Maximum

Type Rating | Size | Resistance reality in eight months to a year.
Extended-Range 5 New product development, ac-
Filmistor | 1/10 g:g”? 1.5 MQ cording to Blanchette, is one of the
Resistor ! . reasons for the recent Motorola re-

organization, which elevated him to
his new position. Motorola is now
producing 35 times as many IC’s as
it was in 1965, Blanchette says,
“And we want to keep growing at
that rate. But once you get larger,
the rate of new product develop-
ment begins to slow down. Manage-
ment becomes too involved with
o ® . .
x N ED RAN E FILMISTOR current business. The question be-
-
comes one of how much should we

produce next month, instead of

M ET AI- FI LM R ES l STO RS what new products should be in-
% troduced.”

Grouping talent. Some of the new

Substantial saving of space in all wattage ratings— | product managers, who share
Blanchette’s former duties, have

Conventional "
Metal-film | 1/10 995, %
Resistor ! y

0.3 MQ

1/20, 1/10, 1/8, ]/4 ]/2, and 1 waﬂ'—wﬂh more than one of the division’s
absolutely NO SACRIFICE IN STABILITY! lines, which encompass resistor-
transistor, diode-transistor, transis-

Extended-Range Filmistor Resistors now offer, in addition to accuracy . . . sta- tor-transistor, and emitter-coupled
bility . . . reliability . . . resistance values in size reductions which were previously logic, and linear circuits. Metal
unobtainable. Size and weight advantages of Filmistor Resistors now make them oxide semiconductor devices and
ideal for applications in high-impedance circuits, field-effect transistor circuits, memories have been split off from
etc. Many designs which previously had to settle for the higher temperature the other lines and linked for the
coefficients of carbon-film resistors in order to obtain required resistance values fest time. Under fhic Eind of e

can now utilize the low and controlled temperature coefficients of Filmistor
Metal-Film Resistors.

Other key features are 1% standard resistance tolerance, low inherent noise
level, negligible voltage coefficient of resistance, and tough molded case for
protection against mechanical damage and humidity.

organization, much more of the
available talent is brought together,
he notes.

Blanchette, who was born in In-
dia and educated in Britain, suc-

For complete technical data, write for Engineering Bulletin
7025D to Technical Literature Service, Sprague Electric Co., C(-aeds St'eé)hen Iilev}{)’ 2 corpor:atte
35 Marshall Street, North Adams, Massachusetts 01247. vice president, who became assist-

ant general manager of the Semi-
conductor division.

SPRAGUE COMPONENTS

®
RESISTORS PACKAGED COMPONENT ASSEMBLIES
CAPACITORS FUNCTIONAL DIGITAL CIRCUITS

TRANSISTORS MAGNETIC COMPONENTS

INTEGRATED CIRCUITS PULSE TRANSFORMERS THE MARK OF RELIABILITY

THIN-FILM MICROCIRCUITS CERAMIC-BASE PRINTED NETWORKS In the three yeal’s ’that George H'
INTERFERENCE FILTERS PULSE-FORMING NETWORKS me ok - y
4SR-6139 “Sprague’ and ‘@’au registered trademarks of the Sprague Electric Co. Dldmger haS been the Slglletlcs
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“Gool” Power Rectifiers

A Family of Bridges, Doublers and Center Taps.

The ALPAC Family is a complete line of silicon
bridges, doublers and center taps. These power
rectifiers offer PIV ratings from 50 to 600 volts,
with an average output current from 5 to 250 amps.

All ALPAC devices offer the superior thermal
characteristics of aluminum cases. TERMINALS ARE
COMPLETELY INSULATED.

Internally, all ALPAC units utilize double Tungstaloid
pin rectifiers electrically and thermally bonded

to the terminals. <=

ALPAC Family is economical, small and easy to mount.

The entire ALPAC Family is field tested and available
for immediate delivery.

San Francisco—941 E. Charleston, Suite 10, Palo Alto, California 94303
(415) 328-8025

Chicago — 140 N. La Grange Road, La Grange, lllinois 60525

(312) 352-3227 / TWX: 910-683-1896

Dallas — 402 Irving Bank Tower, Irving, Texas 75060 / (214) 253-7644
New York — 116-55 Queens Blvd., Forest Hills, New York 11375
(212) 263-3115 / TWX: 710-582-2959

Boston — P.0. Box 264, Woburn, Massachusetts 01801

(617) 935-5595

European Sales — Bourns A. G. Alpenstrass 1, Zug, Switzerland

(042) 4 82 72/73

Electronics | May 27, 1968

Introducing ALPAG “Jr.”

ACTUAL SIZE

The smallest silicon bridge rectifier in the family.
Measuring only .750” square and .225” high.
These devices are ideally suited to control
circuits, converters, power supplies, etc.

ALPAC Jr. offers PIV ratings of 50 to 600 volts
with an average output current of 5 amps. Thermal
resistance is 5°C/watt, maximum.

-/ SEMTECH"

CORPORATION

652 Mitchell Road, Newbury Park, California 91320
(805) 498-2111, (213) 628-5392 / TWX: 910-336-1264
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RK0S MIL - R - 39002

Quiet

please . . .

ohms

ENR

at
work

5 ohms Equivalent Noise Resistance is virtually unknown
in a potentiometer. But Waters has a couple of pots in the
JP/2 and PT 3/4C with maximum ENR of 5 very quiet ohms.
Engineered to endure, they'll outlast just about any applica-
tion they're specified for. And then show negligible de-
gradation in end-of-life tests. They'll give greater plus-
values in industrial applications over wide temperature
ranges in all environments. Both conform to Military Speci-
fications yet can be had in a hurry. Because we keep them
in stock. Pricewise, they're as competitive as bread at the

Ay MIL-R: 10 supermarket. A note will get you the entire story!
STANDARD SPECIFICATIONS JP/2 PT 3C
Resistance Range 20 2 to 20K 25 £ to 20K
Standard Resistance Values 100, 200, 500, 50, 100, 200, 500,
1K, 2K, 5K, 10K 1K, 2K, 5K, 10K
Independent Linearity +3% +3%
Equivalent Noise Resistance 5 (2 Max. 5 () Max.
Temperature Range -65° to .1 150°C -65° to 1 150°C
Power Dissipation Rating 2w @ 85°C derated | 2w @ 85°C derated
to 0 at 150°C to 0 at 150°C

NEW CATALOG
Send for your copy today.

“RELIABLE POTENTIOMETERS
& COMPONENTS”
A request on your company letterhead
will bring you a copy of Waters new
Potentiometer Catalog by return mail.
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WATERS

J\\A}{y}\ MANUFACTURING INC.

WAYLAND, MASS. 01778

Waters Manufacturing, Inc., is a member of
Electronics Industries Association.

People

Corp.’s marketing manager, he
has seen the
company’s for-
eign sales climb
steadily. “I
would like to
see it double in
the next three
years,” he says.
And expectedly
so. Didinger has
been named manager of the re-
cently created Signetics Interna-
tional.

The importance of Didinger’s
new assignment can best be
weighed against the feeling among
some company officials that Sig-
netics is aiming for a foreign mar-
ket that will account for 30% of
its total sales. Last year, this sub-
sidiary of Corning Glass Works
rang up sales of about $23 million
—all in monolithic integrated cir-
cuits.

In the company’s table of or-
ganization, Signetics International
is on a par with the marketing,
R&D, and operations departments,
And like his counterparts, Didinger
reports directly to James F. Riley,
Signetics™ president.

Build up. For the most part, the
company’s overseas sales have
been handled by its representa-
tives. One of Didinger’s first jobs
is to set up his own sales force.
Also high on Didinger’s list are
manufacturing plants both in Eu-
rope and the Far East. The com-
pany already has an assembly plant
in Seoul, Korea, but this plant isn’t
under Didinger’s jurisdiction be-
cause its production is geared pri-

o
b

Didinger

marily for the  United States
market,
Despite  Signetics’ increasing

foreign sales, the 43-year-old de-
partment chief believes the com-
pany hasn’t been doing as well as
it should. Riley agrees. “To do
business, you must participate in
the world market,” says Signetics’
president. “And to achieve growth
in this area, you must make some-
one directly responsible for it,” he
says.

Adds Didinger wryly: “Since I
did the most complaining, Jim gave
that responsibility to me.”
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Looking for Fast, Easy AC and DC Calibration?

Simply press a button, turn a dial on
one of these instruments, and you
have convenient, fast and accurate
ac and dc calibration. With the wide
choice in total calibration capability
offered by Hewlett-Packard, you can
select the versatility and conven-
ience best suited to your applica-
tion. For complete specifications on
these easy-to-use ac and dc calibra-
tion instruments and others in the
hp line, see your Hewlett-Packard
Instrumentation Catalog or call your
nearest hp field engineer. Or, write
to Hewlett-Packard, Palo Alto, Cali-
fornia 94304. Europe: 54 Route des
Acacias, Geneva.

HEWLETT  hp;

WORKING STANDARDS

sl

=

The Most Accurate AC Voltmeter in
the World! The hp 741B AC-DC Dif-
ferential Voltmeter/DC Standard
really is sixinstruments in one pack-
age—with 5-digit resolution. It is a
dc standard, an ac differential volt-
meter, a dc differential voltmeter,
a floating dc voltmeter, an ac volt-
meter—and a power amplifier. That
is versatility! Price, $1875.

0.002% Accuracy DC Standard—
the 740B delivers highly stable ac-
curate voltages to 1000 V with six-
digit resolution in discrete steps as
smallas 1 V. Italso is a differential
voltmeter with > 1010 Q input resist-
ance, independent of null. Price,
$2350.

Instantly Available 0.02% AC
Voltages make the hp 745A AC Cali-
brator an excellent choice for cal-
ibration and maintenance testing of

PACKARD

5]

O ©
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large volumes of ac instruments.
The six-digit readout 745A also has
push-button ranging with continu-
ous frequency selection from 10 Hz
to 110 kHz and calibrated output
voltages from 100 4V to 110 V. For
fast production checkout, the 745A
has a direct reading percent error
scale. Price, $4500.
Complemental Instruments for DC
Standards Use include the general
purpose =2 ppm hp 735A DC Trans-
fer Standard ($375) and the battery-
operated hp 419A DC Null Voltme-
ter ($450).

098/17
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One company
is developing the
top reputation for
integrated circuit
reliability
in the huge military
aerospace projects.

12 Electronics | May 27, 1968



Any engineer
can tell you who.

MOTOROLA SEMICONDUCTOR PRODUCTS INC.
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new automatic
tester speeds
production
checkout of
cables, connectors,
harnesses

this 40 Ib. portable
high speed test set
checks continuity
or insulation at

up to 1200 tests
per minute

T) 22

The AP-502 is a true lightweight
automatic tester that saves time,
cost and headaches of cable, con-
nector and harness checkout. Its
compact, yet rugged and reliable
design makes it ideal for every
test situation—incoming inspec-
tion, production, quality control,
field site locations. The tester is
powered by 110 volts or internal
rechargeable battery. Automatic
sequencing, direct readout of
fault locations and simplified
operation speed testing by un-
skilled personnel.

Telenrouucls.lnc.

351 New Albany Rd., Moorestown, N.J. 08057
(609) 235-6227
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Meetings

Communications agenda: a broad spectrum

The engineer attending the Inter-
national Communications Confer-
ence will find it hard to decide
which of the seven or so parallel
sessions to attend. The meeting has
a broad appeal to all segments of
the communications industry—man-
ager and engineer alike. However,
only a few of the 166 papers being
given are significant from a techni-
cal point of view. Instead, the main
emphasis at this year’s conference,
in Philadelphia June 12 to 14, is on
feasibility studies, economic ap-
proaches, surveys, and predictions
about satellites, educational televi-
sion, and electronic switching.

Carl A. Armstrong, deputy direc-
tor of telecommunications manage-
ment on the President’s telecom-
munications taskforce, will describe
the role of satellites in domestic
and international communications,
and James McCormack, chairman
of the Communications Satellite
Corp., will give his views on what
satellites can do for educational sys-
tems. Paul A. Miller, an assistant
secretary of Education in the De-
partment of Health, Education, and
Welfare, will present a paper on
Government plans for electronic
educational systems.

Foreign flavor. The conference
has a lot more foreign contributions
than usual. A leading Soviet space

expert, N.T. Petrovich of the Elec-
trical Engineering Institute of Com-
munications in Moscow, will dis-
cuss present and future Soviet ef-
forts in deep space communica-
tions. Lester C. van Atta, NASA’s
assistant director of electromag-
netic research, will then discuss
probable U.S. deep-space communi-
cations efforts planned through the
1980’s.

In a session on world switching
systems, Georges Goudet, president
of the Laboratoire Central de Télé-
communications, and H. Benmussa,
of the Compagnie Générale de Con-
structions Téléphoniques, will de-
scribe a fully automatic electronic
data-switching system that receives,
stores, analyzes, routes, or files in-
coming messages.

Erno Acs, a scientist at the Re-
search Institute for Telecommuni-
cations in Budapest, will survey
the use of pulse-code modulation
behind the Iron Curtain. He will
also describe a pem address-code
switching network in which a sam-
ple is characterized by a code and
the terminal point by the time slot
in which the code is transmitted.
The address-code system is ob-
tained by inverting the roles of the
code and the time position.

For more information write R.S. Caruthers,
ITT, 320 Park Ave., New York, N.Y. 10022

Calendar

Aerospace Instrumentation Symposium,
Instrument Society of America; Statler
Hilton Hotel, Boston, June 3-5.

Instrumentation Symposium,
Instrument Society of America’s
Aerospace Division; Statler Hilton
Hotel, Boston, June 3-5.

Product Assurance Conference and
Technical Exhibit, American Society
for Quality Control, IEEE, Standards
Engineers Society; Hofstra University,
Hempstead, L.I., June 7-8.

International Communications
Conference, IEEE; University of
Colorado, Boulder, June 9-11.

International Air Cargo Forum,
American Institute of Aeronautics and

Astronautics; San Francisco,
June 10-12.

Vacuum Metallurgy Conference, Ameri-
can Vacuum Society; Beverly Hilton
Hotel, Beverly Hills, Calif., June 10-13.

International Conference on
Communications, |IEEE; Sheraton
Hotel, Philadelphia, June 12-14.

American Society for Engineering
Education Meeting; University of
California, Los Angeles, June 17-20.
Electromagnetic Compatibility

Symposium, IEEE; Berkeley Cartaret
Hotel, Asbury Park, N.J., June 17-19

(Continued on p. 16)
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A periodical periodical designed, quite
frankly, to further the sales of Microdot con-
nectors and cables. Published entirely in the
interests of profit.

Arnouncing the intevuption of an
dmporiant commencial, fo an even
impovtanien on.

Our cage door was rattled last week by a
harassed engineer type who was sprout-
ing cables and connectors and holding a
large sampler that was sloppily stitched
with

LOVE FOR SALE

We quoted him section 404.5 of the penal
code just to be on the safe side, and
invited him in.

He said he was from the cable assem-
bly department. And we said whose? And
he said Microdot’s. And we said Hmmm.
And he said there’s a lot of people that
don’t think of Microdot as a cable assem-
bly house and he’d like to do something
about it like write an ad.

So we said fine, what would it be about
and he brought out a fat stack of papers
and said here, and we said forget it, but if
you could tell it to us like it is in about
twenty seconds we’d tape it. So he did.
And we were so impressed, we thought
we’d play it back to you. It’s darned inter-
esting. Ready? (And remember, he’s not
a professional and he talks fast, but we
think the points came across.)

TAKE ONE— LOVE FOR SALE —sioe one
“Not enough people have thought of

Microdot as being in the cable assembly i—

business. But we are, because we make
cables and connectors. We're also very |
experienced in cable assemblies.

7AKE TWo— LOVE FOR SALE —sipe oNE
“Where was I. Oh, I was saying

MICRODOT IS IN

paper work alone would drive your
comptroller grayish. With us it’s one P.O.
One big savings. We've cut costs on cable
assemblies not the performance just the
cost. How's that?”

THE CABLE ASSEMBLY BUSINESS

AND AT CUT RATE PRICES.

The idea is we can assemble cables for a
lot less than people who try to do it them-

selves because we know what we’re doing.

There are no set-up charges. And we'll
even make up one assembly. And we can
really save people a lot of money if they
use our connectors.

“Another thing, people not only save
money, but they can be sure their assem-
blies will be right. We figure why should
they take a chance on their learning
curve and build, say thirty assemblies,
and have ten maybe turn out not so hot?
Qur way you order thirty, you get thirty
that work’’

“You're running out of time?’

“Okay. Real quick. Hey out there. Why
buy connectors one place, cable another,
and assembly in a third? The cost in

MICROMIN RFQ FOR FAST FAST ACTION.

To Microdot Inc., 220 Pasadena Ave., So. Pasadena, Calif. 91030

Dear Pricecutters:

END OF TAPE

“Okay;’ we said, “but you didn’t explain
the Love for Sale bit. It was a sneaky way
to get us interested in your pitch®’

“Oh, it truly is love for sale. We love
our work?”’

A guy with dedicated humor that
crumby can’t be all bad. We told him
we’d see what we could do about spread-
ing the word. So, to test if anyone is
interested in low cost cable assemblies,
we're running this microminiaturized
RFQ. The whole idea seems to be worthy.
If you agree, write in. We’'ll respond

immediately.
®

MICRODOT INC.

“And we'll assemble all sorts of funny | = e Name

combinations. Our cables, somebody | ;3¢ 8ccept this abbreviate
’ ! X form as a gauntlet flang at you Company.

else’s connectors. Some of our connectors Py S T
with someone else’s. Mix and match’’ | tow, low asser'nb]y it S

‘We turned off the recorder. “You mean |
we'll assemble competitive stuff?” [ Job to quote on, attached. Address

“Sure’’ I [0 We have something in mind. -

)

“Does the Pres know?”’

“Sure?’ |

“Okay’’
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You should get in touch.

|
|
|
|
|
|
Phone I
I
I
|
|
I
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SERIES

260 Meetlngs
265 SOLID CARBIDE :
(Continued from p. 14)

11
Microelectronics Symposium, |EEE;
Sheraton-Jefferson Hotel, St. Louis,
8 June 17-19.

Meeting of the Institute of Navigation,
SHANK D R s King Hall, U.S. Naval Postgraduate
ILL School, Monterey, Calif., June 19-21.
i International Symposium on Optimal
Systems Planning, International
Federation of Automatic Control; Case

Institute of Technology, Cleveland,
June 20-22.

Summer Power Meeting, |IEEE; Sheraton
Dallas Hotel, Dallas, June 22-27.

Consumer Electronics Show, Electronic
Industries Association; Americana and
New York Hilton Hotels, New York,
June 23-26.

Short Courses

Choice of 58 drill sizes from No. 80 to 15”
ALL WITH COMMON 14” DIAMETER SHANKS

Silicon controlled rectifier control
fundamentals, Milwaukee School of
Engineering, June 10-14; $150 fee.

Automatic manufacturing and the
trends in numerical control, Purdue

for precision drilling g s T
Control, Lafayette, Ind., June 10-14;
with every drill size!

$150 fee.

Computer-aided circuit design,
University of Michigan, Ann Arbor,
June 10-14; $200 fee.

You can now maintain location and hole size tolerances
Call for papers

to extremely close limits . . . at drill feeds up to 15 feet
per minute! The unequalled rigidity of solid carbide Symposium on the Applications of
L : Sea-Going Computers, Marine
plus the added support of 14” shanks gives maximum Technology Society and the Scripps
deflection-free performance in drilling all diameter cir- glasl'?ft‘fjtjgr;.0I3(?<1:Z?nloggsr;pg)gplt.-a3.lg IiI:’
it board holes. All drill isi it ique deadline for submission of abstracts to
cuit board holes rills precision ground with uniqu Dr. Johri Mudie, Applications of, Sea
four facet drill point configuration. Common 14” shank Going Computers, Scripps Institution of
. R o b Oceanography, P.O. Box 109, La Jolla,
design eliminates need for collet and bushing inventory Calif. 92037
for each drill size. Your Metal Removal distributor Symposium on Applications of Ferro-

electrics, |IEEE; Catholic University of
America, Washington, Oct. 10-11. July
him or write for Catalog D67. 1 is deadline for submission of ab-
stracts to H. L. Stadler, Engineering
and Research Staff, Ford Motor Co.,
P.0. Box 2053, Dearborn, Mich. 48121

THE META'T REMOVAL COMPANY Conference on Laser Engineering and
1859 West Columbia Avenue * Chicago, lllinois 60626 Applications, IEEE; Washington Hilton

Plants Located in CHICAGO/LOS ANGELES/SAN JUAN HOtEI, Washington, May 26-28, 1969.
Jan. 17 is deadline for submission of
abstracts and summaries to William B.
MASTER TOOL AND WHEEL MAKERS FOR THE WORLD Bridges Sr., Hughes Research Labora-

END MILLS / DRILLS / REAMERS / BURS / SPECIAL TOOLING tories, 3011 Malibu Canyon Rd.,
Malibu, Calif. 90265

provides vital sales and engineering liaison . . . call
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At $2995, this signal
generator costs less
than those costing
half as much.

1903 STANDAHD-SIGNAL GENERATOR 674k BOMHE

Not everyone needs the performance of our
1003 Standard-Signal Generator. But those
who do need it lose money if they settle for
anything less. Why ? Because the stability,
accuracy, and resolution of the 1003 are as
much as an order of magnitude better than
those of any other instrument in the 67
kHz-to-80 MHz frequency range. It has
motorized tuning, programmability,
convenient 2-to-1 range switching, fast
settability, and limited sweep capability, to
name a few operating conveniences. These
are all features that enable you to make
better measurements faster. In applications
where hundreds of measurements are made
daily, the cost of measurement time saved
with a 1003 mounts rapidly. That's why the
initial cost of the 1003 becomes less
significant as you take a closer look at the
“big picture.”

Here are a few specific examples of how the
1003 can produce real savings:

The motorized tuning and programmable
frequency selection of the 1003 can cut
measurement time in half. On a one-shift,
production-line basis (at a $3 per-hour
wage) this amounts to savings of $12 per
day . .. $60 per week . . . over $3000

per year,

The high resolution and stability (1 ppm
per 10 min., typically) in the face of range
switching, rf level adjustments, and load
variations mean you don't have to buy a
counter to set and monitor frequency. If
you're already using a $2500 counter, the

1002 frooe it fAar 11ce olecawhere

* The 1003 is virtually unaffected by power-

line fluctuations; frequency will vary less
than 1 ppm as a result of +-10% line-
voltage changes. You don't have to buy a
voltage regulator, so you save money.

All solid-state circuitry means a cool-
running instrument that consumes little
power and is not as likely to break down

as a tube-type instrument. Low downtime
means you save money.

Warmup drift is low and of short duration,
so the instrument is usable at 8:15, not

9:00 A.M. You waste little time, so you

save money.

We could go on and on with how and why
this instrument performs the way it does,
but you have to put the 1003 through its
paces yourself to appreciate fully its
convenience and performance. So why not
do just that ? Write or call the GR Sales
Office nearest you for the loan of a
demonstrator and evaluate the 1003 yourself.
There's no cost or obligation. For more
information on the 1003, write or call General
Radio Company, W. Concord, Massachusetts
01781; telephone (617) 369-4400. In Europe:
Postfach 124, CH 8034, Zurich 34,
Switzerland.

GENERAL RADIO
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Do you want
to go LSI now?

If you really want LSI now, grab
the next plane to Mountain View,
(It lands in San Francisco.) It’s the
quickest, least expensive way to get
LSI into your system.

Plan to bring along your blueprints.
And be ready to answer a lot of
questions. We’ll need to know what

you have in mind for sub-systems, But, you’ll only be able to build half
functions and specs. And, don’t be a system with standard building
surprised when we ask ‘““why”’ a blocks. To finish the job, you’ll
couple of times. It’s all part of need interface devices to tie the whole
Fairchild’s systems approach to thing together. And, here’s where
complex circuitry. Fairchild can really save you time
We’ll take your requirements and and money. We don’t have to custom
match them against our family of design each LSI interface circuit.
fundamental building blocks. We’ve We use Micromatrix™-a unique

got LSIs (and MSIs) that work in cellular array thzft’s ?ompleted when
any digital logic system. The most we add your specific mterC(.mnection
advanced circuitry on the market. pattern. Your specs customize the
Offspring of computer-aided design entire array for your system.

and double-layer metal technology. Of course, there’s a lot more to the
And, they’re all so versatile, we can story. But, you ought to hear it in
probably give you a counter that person. Just call your Fairchild

has a dozen other applications in salesman. He knows the flight

your system. schedule to San Francisco.
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Or do you want
o think about it?

We’ve got an LSI design kit. It’s
based on our new 4500 Bipolar
Micromatrix Array— the first device
in a highly versatile LSI family.
The 4500 is an eight-cell array that
can be customized for virtually any
function. All it needs is your inter-
connection pattern. You can
determine the pattern by designing
your own Micromatrix array
with our kit. You can buy a
kit from your Fairchild
distributor for
about $100. And, in a
couple of months, we’ll see you
in Mountain View.
FAIRCHILD
SEMICONDUCTOR

FAIRCHILD SEMICONDUCTOR A Division of Fairchild Camera and Instrument Corporation 313 Fairchild Drive, Mountain View, California 94040, (415) 962-5011 TWX: 910-379-6435
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Try your Triac Leader! You’ve asked for it...and we have it.
To complement the largest Triac line in the industry, we’ve
added the trigger diode. RCA’s new silicon Diac (1N5411) is

packaged in a hermetic DO-26 case. It has a typical

break-over voltage of 32 volts, with a symmetry of =3 volts.
Manufactured by the same RCA assembly line that has

produced millions of lead-mount rectifiers, our Diac is

available right now in production quantities at attractive low
prices. We think so much of the new 1N5411, we would like

you to try one free in your AC-control circuits. Just mail in
the coupon for your sample. Of course, there’s no obligation.

Circle 22 on reader service card

When a Triac needs a Diac...

10000000000000000000000000000000000000000000000000000000

RCA Electronlc Components
Commercial Engineering Department
Section CN5-4

Harrison,N.J. 07029

Gentlemen:
I'd like to use an RCA Diac with my Triac. Please send me my free

FREE

sample.

Name

Title
Application,
Company.
City.
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Editorial comment

Hard line on software

Designers and users of computers are trading accu-
sations on who’s responsible for the continuing in-
adequacy of software and debugging procedures.
The users blame designers for not designing soft-
ware along with the hardware, and for failure to
build in debugging aids. The designers counter
with the charge that users balk at paying for such
refinements and won’t wait the extra time required
for their inclusion.

Both sides are in agreement, tacitly at least, that
their common enemy is management. Designers and
users hint that management, by pursuing unrealistic
delivery schedules, is basically at fault—a charge
that has considerable justification.

A consensus surfaced at the Spring Joint Com-
puter Conference where heated, productive debate
was the order of the day. There was agreement on
the need for action by computer designers and im-
plementers to eliminate the years-long debugging
periods, to which users have become resigned.
Among many proposals advanced at the meeting,

An emerging solution

In the end it will be large-scale integration along
with its handmaiden, computer-aided design, that
will help solve many of the hardware and software
problems now blocking computer developers. Both
LSI and CAD have been underrated for the long
term, if overrated for the short term.

In just a few years, arrays of as many as 500 gates
and 1,000 bit shift registers will be commonplace.
LsI will make possible the substitution of structured
logic for random logic, by means of active read-only
memories, and will permit greater use of buffer
memories with input/output equipment. Further-
more, LSI may usurp the office business machines
market as those machines become more complex,
and it will simplify the application of error correc-
tion for digital communications.

But none of these exciting goals will be reached
without growing pains. The design, layout, and
checkout of LSI will become so complex that manual
methods will be passé; the computer’s assistance
will be vital. Already one major IC manufacturing
company, to expedite its entry into LSI, won't let
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these seem most promising:

= The use of designed-in event recorders to pro-
vide a history of operation and make debugging
easier.

= The ability to alter and expand a system while
it is in operation, in effect permitting “live” debug-
ging. This is not to be confused with on-line de-
bugging as it is interpreted by some implementers—
as providing simply a “programer’s testbench.”
Other experts continue to press for the wider use of
diagnostic programs during the debugging period.

= A reappraisal of support systems. Too heavy
emphasis on designed-in administrative or “man-
ager” systems may lead to their use as a crutch.

= More rigorous simulation of a system before it
is built. This is not a new idea and the question it
raises has not yet been answered. Can a simulated
system really be debugged?

The problems, admittedly complex, do not defy
solution. In fact, we believe that the answers are
standing in the wings just waiting for their cue.

its development engineers use manual design tech-
niques, although manual intervention is permitted
while programs are in the experimental stage.

In some arrays, interconnections take up most of
the surface, leaving as little as 15% for active de-
vices. Multilayer arrays may cut down that imbal-
ance. LSI designers sometimes face the problem of
organizing a variety of different elements within
one array to make them more universal in applica-
tion, a challenge that encourages close liaison with
system designers.

With LSI, semiconductor vendors encroach upon
the digital subsystems business; they expect the
new breed of engineer to use LSI subsystems as to-
day’s engineers use transistors. Because the design
and organization of arrays is so closely linked to
system design LSI customers will find it necessary
and profitable to work hand in glove with the IC
vendor. Indeed, the obstacles to a better generation
of computers may be removed only when LSI de-
signers, computer designers and implementers, and
customers tackle the problems together.




NEW ERA IN FERRITES

New shapes, new materials, and
new processes are ready for engi-
neers and designers who are bold
enough to use them.

New techniques let us make
shapes never possible before, pro-
viding you with virtually complete
design freedom.

Our Pulse Rated Toroids are
another IGC first. We've calculated
toroid parameters like pulse induct-
ance, pulse magnetizing current,
and ET constant and listed them in
black and white, for guaranteed per-

formance on each and every part.
We’ve stretched size limits in both
directions to open new applications.
From the world’s smallest pot core
(0.125” 0.D., 0.035" thick), to ferrite
plates as large as 1"x2"x6".
Products already using ferrites are
being improved. And new ferrite
applications are springing up all
over. Success stories
include: omnidirec-
tional antennas, micro-
miniature transformers,
transistorized ignition

systems, fluorescent lighting, read-
only memories. And more.

Discover it all. Our bulletins on fer-
rite materials, shapes and applica-
tions are a great place to start. If you
have something specific in mind,
send your requirements. Write Mr.
K. S. Talbot, Manager of Sales,
Indiana General Corporation, Elec-
tronics Division/Ferrites, Keasbey,
New Jersey.

INDIANA GENERAL

Making Magnetics Work



Hughes unit to be
IC second source

NASA, Pentagon
writing IC specs

Federal panel set up
to study plastic IC's

‘Low-cost,’ complex
navigator is sought
for Lockheed airbus

Electronics Newsletter

May 27, 1968

Watch for Hughes Semiconductors to become an important second source
of bipolar integrated circuits in the next few weeks. The first step will be
;o introduce 27 circuits in Sylvania’s SUHL 2 line of transistor-transistor
ogic.

The division, in Newport Beach, Calif., is stocking devices now and will
probably follow the TTL line with diode-transistor-logic circuits similar
to those of the Fairchild 930 series. On the linear side, popular operational
amplifiers such as the Micro A709 will appear soon.

All this action, plus an ambitious new-product effort in the MOS FET
line purchased from Raytheon last November, reflects Hughes” determin-
ation to turn from custom and engineering work to high-volume produc-
tion.

Concerned over the reliability of their microelectronic purchases, the
Pentagon and NASA are developing specifications specifically for inte-
grated circuits. Until now, the mil specs have been nothing more than
extensions of those for discrete semiconductors. The new documents are
expected to cover bipolar and MOS monolithics as well as hybrids.-

NASA is also initiating a program for assessing the way makers screen
out defective or marginal IC’s from their production lines.

An ad hoc committee composed of members of the three military services,
NASA, and the Defense Electronics Supply Center will meet in mid-June
to plan future programs for testing plastic-encapsulated IC’s. The group
will also lay the groundwork for permanent committees that will examine
in detail the use, testing, and development of plastic-packaged devices.

The decision to form the panel came out of a closed-door meeting this
month of Defense Department and NASA representatives [Electronics,
April 15, p. 45]. The consensus among these officials was that plastic-
encapsulated devices generally cannot be recommended for military or
space use at this time, but that they hold promise for the future and that
this is reason enough to coordinate Government agencies’ testing and
R&D efforts in this area.

One representative, C.E. Holland Jr. of the Naval Electronic Systems
Command, said those present at the session felt there was no urgency
about getting plastic-packaged circuits into military and space gear and
that the major responsibility for devising an acceptable package rests with
the electronics industry. The closed-door meeting followed a day of pre-
sentations by semiconductor manufacturers and users, including TI, Sig-
netics, GE, Fairchild, Westinghouse, Motorola, Autonetics, IBM, and
Hazeltine.

Lockheed-California has asked 12 avionics firms to quote prices on a
“low-cost” inertial navigation system for its L-1011 airbus, but hasn’t
specified just how low the cost should be. The industry was generally sur-
prised at Lockheed’s request for more than a dozen outputs; the feeling
was that because the system would be getting inputs from en route sta-
tions equipped with VOR (very-high-frequency omnirange receivers) and
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No IBM 1800
in 1969?

Hughes has designs
on an Intelsat 4

Fairchild unit chief
gets long furlough

Electronics Newsletter

distance-measuring gear, it could do its job by generating outputs for
only pitch, roll, platform heading, and perhaps vertical reference.

A source at one of the companies contacted by Lockheed estimates
that the inertial-navigation system might be priced anywhere from
$50,000 to $70,000.

IBM’s decision to move the production of its model 1800 process-control
computer from San Jose, Calif., to Boca Raton, Fla., may well be its first
step toward phasing out the 1800. Rumors in process-control circles indi-
cate that IBM marketing strategists are considering ending the 1800 line.

The 1800 has enjoyed a respectable share of the market. Users, how-
ever, want systems that can be time-shared but still offer efficient soft-
ware and memory utilization.

One computer-control specialist, who apparently became disenchanted
with the IBM 1800 for his customer’s direct digital-control application,
predicted that IBM’s next version of a control computer will be based on
the 4 Pi computer [Electronics, March 6, 1967, p. 171] designed for mili-
tary avionics use by IBM’s Federal Systems division. He’s concerned that
the new computer, which he estimates will be available in late 1969, may
not be software-compatible with the 1800. However, an IBM spokesman
denied the company is now planning a new process computer.

Meanwhile, besides moving the 1800 operations to Boca Raton, IBM
has transferred some process-control specialists to regional offices.

The granddaddy of the communications satellite builders, Hughes Air-
craft, is going all out to win the Comsat contract for Intelsat 4. Comsat is
not yet committed to the Intelsat 4 program.

Hughes has proposed a synchronous spacecraft with two sets of anten-
nas; two antennas would pack 3,000 watts of effective’ radiated power
into their steerable “spotlight” beams for areas of heaviest communica-
tions traffic. The spot beams would be 4.5° wide and would use satellite
antennas 8 feet in diameter. Hughes believes the high effective radiated
power would allow quality reception with ground antennas as small as
30 feet in diameter. The other two planar arrays would serve areas not
covered by the spot beams. The satellite could handle 6,000 two-way
telephone conversations or 12 color-television channels.

The 12 linear broadband channels would have 40-megahertz beam-
widths, and the spot beams would deliver 36 dbw effective isotropic
radiated power; the earth-coverage beams would provide 24.3 dbw. The
satellite would be spin-stabilized and weigh 2,430 pounds.

After a week of hemming and hawing, Fairchild’s Instrumentation divi-
sion finally announced that its top executive, Victor Grinich, is leaving -
the company for a teaching “sabbatical” of a year or so. But whoever
replaces Grinich won’t have a temporary job; Grinich, a research-oriented
scientist and one of the founders of Fairchild Semiconductor, will not
be head of the division when he returns.

He is the second Fairchild Instrumentation executive to leave this
month. A week earlier, Charles Askanas resigned as head of the sys-
tems group, which makes integrated-circuit test equipment. Askanas
is currently acting as a Fairchild consultant but is expected to join another
company within weeks. He has been succeeded by Dean Mack.
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No.1 in display

WESTON
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ojected pointer meters

These panel meters represent the
three most significant advances in
meter design made in recent years.
It is no coincidence that they are
products of Weston, undisputed
leader in display. Weston devel-
oped the projected moving pointer
which did away with parallax and
gave you full scale readings as low
as 2 microamperes for the first
time in an edgewise meter. Then

Circle 27 on reader service card
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First with digital panel meters

came the projected moving scale
by Weston, offering 1% accuracy,
hairline resolution and 8 inches of
scale in a 2%-inch case. And in a
slightly larger case, we offer the
equivalent of a 30-inch scale with
digital readout (analog motion).
The latest Weston achievement is
the all-electronic digital panel
meter, providing unprecedented
accuracy and solid-state reliability
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First with projected scale meters

in a compact OEM styled package.
Such products reflect the kind of
leadership that has earned Weston
a reputation as “the number one
innovator” in display technology.
WESTON INSTRUMENTS DIV.,
Weston Instruments, Inc., Newark,
N.J. 07114, a Schlumberger company.

WESTON'
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Some companies are in the wire business.




General Cable is in the magnet wire, lead wire, cordset,
coaxial cable, harness, hook-up wire,
Teflon resin-coated wire, Teflon resin-coated fabric,
and audio and electronics wire business.

PRGN
VA

i
/

For information on how General Cable’s complete line of OEM products can help you, write:
General Cable Corporation, Section 700-01, 730 Third Avenue, New York, New York 10017.

*Teflon is DuPont’'s trademark for its fluorocarbon resins.
GENERAL @ CABLE CORPORATION



Scotchpa

r's producer uses more supporting players

than any other big name film producer.

3M Company has the largest sales and durable. It also has high dielectric
force—all engineers and insulation strength, great temperature stability, and
specialists calling exclusively on the resistance to moisture and solvents.
electrical market—to make sure Our men help capacitor manufacturers
scoTCHPAR® polyester film turns ina get the right kind of scorcHPAR film for
stellar performance for its customers. their product—they can choose from
They’re supporting a great film. a complete lineup of thin films down to

It’s thin, tough, transparent, flexible .25 mils, plus scorcHPAK® film if they want

heat sealable features.

They work equally hard for manufacturers
who use SCOTCHPAR film as insulation in
transformers, motors, wire and cable.

With all these men on the job, we still work
harder than anybody else helping electrical
men get the most out of polyester film.

All because we want our SCOTCHPAR film
to win over a very critical audience.

3M Company, Film & Allied Products
Division, 3M Center, St. Paul, Minnesota

*°-Scotchpar 3M

BRAND POLYESTER FiLM
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Ball .002” dia., Iteration

TEMPRESS HYDROGEN FLAME-OFF TORCHES FOR LEAD-
BONDING MACHINES ARE STAINLESS STEEL, WITH SAP-
PHIRE ORIFICE INSERTS that maintain size and shape
accuracy of the 2166°C hydrogen flame. The highly polished
inner surface of the sapphire insert assures this by eliminat-
ing gas turbulence and a resultant distortion of the flame.
The end result is essentially identical gold balls on every
lead, from start to finish of a production run. 14X
magnification of operation shows flame-off torch at
left, with orifice partially visible. Gold wire, with per-
fectly formed ball, protrudes from Tempress tungsten

*5%

carbide capillary tube, ready for next bonding cycle. This
extreme precision symbolizes the Tempress approach to
every project...explains why it requires 11 months to
train an operator for many Tempress production operations.
Other Tempress products include automatic scribing ma-
chines, diamond scribers, diamond lapping points, and
tungsten carbide probe contact needles.
Lead-bonding, Model DTN-1, at Union Carbide Electronics.

TEMPRESS

Tempress Research Co., 566 San Xavier Ave., Sunnyvale, Calif.

PP S




This has to be

the broadest
wiring system

TERMI-POINT* Products: the most complete line
ever designed for one termination technique. In-
cludes flatpack receptacles, DIP headers, transi-
tion blocks, bus bars, modular interconnection
systems, connectors, two-piece and one-piece
printed circuit connectors of nearly every size and
type. Uniform terminations save time, money:.
Heart of system: unique TERMI-POINT clip “irons”

*Trademark of AMP Incorporated

wire against post, provides insulation support, strain
relief. Spring memory of clip resists vibration,
shock. Gas-tight connection. Reliability second to
none. Clips removed without electrically affecting
any circuit. Non-destructive testing and easy serv-
icing done with simple tools. Post densities to
100" on centers. Three standard post sizes. Posts
used over and over. Many types of wire: stranded,



point-to-point
in the world.

N NANANNANANANN

- - - . - - - -

solid, flat cable, etc. (Sizes 30 thru 18 AWG)
Bulk wire plus very high speed application tool-
ing equals lowest applied cost of any wiring system.
For fastest means of wiring panels, AMP provides
a TERMI-POINT Automatic Wiring Machine with
speeds of over 1000 wires an hour (even on posts
up to 35% off center)—plus equally reliable Hand
Tools. Write AMP Incorporated, Harrisburg, Pa.




BELOW: Stampeding herd of bull elephants in a futile attempt to crush the indestructible Type 04 Four Lite Illuminated Pushbutton Switch.

LICON’S
GREATEST

(ADVENTURES)

him handle
10 amps 30V.

and his Type 18
double break
sub-subminiature
switch. Tom
Thumb is only
31, inches tall,
but the switch

is perfectly
formed.

EPISODE
ONE
<~y
[

Phenomenal double
break switch
performs 20 million
mechanical cycles!
(Enough tomake anyone’s
head spin. Heh, Heh.)

‘» p)

4 Qitch,
y Movi®

y/
ADULTS ONLY

the show

stopper/starter
that excited a
continent by |

fittinginto (gasp)
small places.
Known world
wide as 01700
lighted switch.

Giant color poster of Sheeba Sheeba in a dancing Egyptian container. To get
your free life size color poster, write on your letterhead to: Licon Division,
Illinois Tool Works Inc., 6615 W, Irving Park Rd., Chicago, Ill. 60634.

Or circle no. 104 on the response card in the rear of this magazine.




RIGHT: The Incredible Wazuma, master of disguise. Diabolically unrecognizable as a Type 44 indicator.

CIRCUITS

ARNDE

1]

8 unmanageable circuits tamed by a single
Type 04-570 snap-in illuminated

- ) o4 The
S dadn y Proximity
asic switch [
in actual use ¥\ Performers.
?:t:::i:;gh P Nothing touches
3 i & 4 their act. But
wire, £ £
o 4 nothing has to.
They work
anyway! Licon
70-700 Series.
1,000 cycles
per minute
activated by
any ferrous or
non ferrous
metal coming
within 1/ inch.

r

= LY

NOW THERE'S A SWITCH

(Illustrating Licon’s flexibility
in engraving and hot stamping to LICON S5
meet everyone’s desires). Division Illinois
Tool Works Inc.




" Used to be, you had to build a
e UI filter around connectors to keep
out EMI (electromagnetic

interference.) Now Bendix is

Con neCtors building its connectors around
filters to settle the problem once
S and for all.
New Bendix® filter-connectors
ar0u nd fl Iters are an entirely new concept.
, Each pin is surrounded with its
, own miniature ferrite filter. The
so ou Won t have benefits of making the filter an
y integral part of the connector
. - are obvious. You save space,
weight and production costs.
to bUIId fI Iters (A Bendix filter-connector costs
about a third less than a
filter-box setup.) You eliminate
arou n two out of three solder joints.
And you wind up with a
superior mechanical structure.
con nGCtors That’s important for improving
[ | the performance and reliability
of today’s highly complex
electronic equipment.
Readily available filter-connec-
tors include those intermatable
with the Bendix Pygmy® Series
(Mil-C-26482), Bendix JT Series
and Bendix LJT Series (Mil-C-
27599 and Mil-C-38999). Others
are on the way. We'll design
filter-connectors to meet your
specific requirements, of course.
For details, write: Electrical
Components Division, The

Bendix Corporation, Sidney,
N.Y. 13838.

Bendix

Electronics
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Your gain.
One milliwatt to one kilowatt with a
single TWT amplifier.

Length 15.69 inches.

Circle 38 on reader service card

Because of its high gain characteristics, Litton’s new L-5126
traveling wave tube enables you to eliminate intermediate drivers
in certain systems. Your additional gain? The reduction of the size,
weight, cost and complexity of your system while improving
reliability.

The L-5126 is a broadband traveling wave tube which provides
1.0 kilowatt minimum peak power output with 60 db minimum

J§ gain over the frequency range of 7.0 to 11.0 GHz. It may be
B driven to full power output by a standard signal generator,
@Y sweeper, or any conventional signal source. The L-5126 has a

metal-ceramic vacuum envelope for reliable performance under
the environmental extremes of MIL-E-5400, Class 2 environ-
ments, making it ideal for airborne and other similarly demanding
applications. It is conduction cooled up to 1% duty and utilizes
low cost Alnico periodic permanent magnet focusing. Its unique
design and internal construction result in open and short-circuit
stability. Tubes with comparable performance are also available
at C-band. For additional information on the L-5126 and other
Litton TWT’s, write Electron Tube Division, 960 Industrial Road,

| San Carlos, California 94070 or call (415) 591-8411.

80, 2500, ‘
2 | == 2000,
;g 60 1500 —
| g § iy SATURATED POWER N -
2 4o 500
2
= 0
0y 8.0 R R T 12,0 7.0 8.0 9.0 100 110 12.0
FREQUENCY Ge FREQUENCY Ge
ELECTRON TUBE DIVISION
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Who can make an active
difference in your equlpment?

We can. By supplying you with carbon composition that are mechanically superior to any others on the
resistors backed up by the most advanced Established  market today. Plus inductors and capacitors that are
Reliability program in the industry. Plus metal film equally significant. Plus something extra in the way of
resistors that are truly “second generation.” Plus experienced technical service. If you have a passive
precision resistor networks custom-tailored to your component problem, tell us about it. Chances are,

precise needs. Plus variable resistors and trimmer pots we've already solved it.

\ The passive innovators
at Airco Speer.

/Al HCU SPEBI‘ E|BCH‘UHIC BOIHPUHBIHS include Speer resistors, Jeffers JC precision resistors, Jeffers JXP precision

resistors and networks, Jeffers inductors and capacitors and PEC variable resistors and trimmer potentiometers.
St. Marys, Pa. 15857 . Bradford, Pa. 16701 - DuBois, Pa. 15801 . Toronto 15, Ontario.



Systems Technology is engaged in solving a wide
variety of sophisticated technical problems related
to advanced electronics, control and information
systems, and electronic components at the rapidly
expanding Fort Worth Division of General Dynamics.
Within this department, effort is divided among
several major areas of technology.

Radar and Navigation Systems. This area pertains
to design, development and test of airborne radar,
navigation, guidance, and fire control equipment.
Research in fundamental electromagnetic propa-
gation, transmission, and scattering is also
conducted.

Electronics Systems. This activity is related to
penetration aids equipment. It includes design and
development of such systems as radar homing and
warning, electronic counter-measures (ECM), IR
detection, etc. Antenna design and fabrication is
also a vital part of this work.

Information Processing and Sensor Technology.
This covers technical fields and applications where-
in the prime objective is acquisition and/or analysis
of information. It includes displays and simulation,
information processing, data analysis, and com-
puter programming for both ground and airborne
equipment.

SYSTEMS TECHNOLOGY

Electronic Installation and System Design. This
work includes design of electrical power generation,
conversion, and distribution systems. Electrical wir-
ing and installation of all avionics equipment is a
part of this function.

Aerospace Ground Support Equipment (AGE).
This work involves effort directed toward design and
development of AGE which maintains and adjusts all
avionics systems.

Aerosystems Laboratories. These laboratories pro-
vide support in such areas as electronic equipment
design and fabrication, microelectronics design and
development, F-111 avionic systems integration and
testing, and flight test instrumentation design, de-
velopment, and fabrication.

Find room for thought and career potential . . .
and room for better living in smog-free Fort Worth,
where the cost of living is low, and where metro-
politan advantages exist alongside year-around out-
door recreational areas in a mild climate.

Call Collect — 817-732-4811, Extension 3551;
or send a resume of your education and experience
to Mr. J. B. Ellis, Industrial Relations Administrator-
Engineering, General Dynamics, Fort Worth Division,
P. O. Box 748E, Fort Worth, Texas 76101. An
equal opportunity employer. U. S. citizenship re-
quired.

GENERAL DYNAMICS

Fort Worth Division
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e've been copying
other people’s designs for 17 years.

And they love us for it.

Atfter all, we're custom fsbricators.
And ifwe didn’t copy designs exactly,
we wouldn't be doing our job.

We do it every day. On transistor
leads, computer memory core frames,
connectors, pen caps, aerosol spray tips,
razor blade dispensers, integrated circuit
frames.

You name it, we copy it. To your pre-
cise specifications.

Whether it's precise stamping of
high-tolerance, miniature metal shapes.

Or precise molding of intricate plas-
tic parts.

Or precise forming of wire for crit-
ical electronics.

Or precise combining of metals, plas-
tics and wire into complex assemblies.

And we've got nine pldnts, the most
advanced equipment, and the best en-
gineers and diemakers around to do it.

We'll even help you design the part.
Then we'll build the dies, produce the
parts, and do the assembly. A perfect
copy every time.

That means you get the parts you
want,the way you want them, when you
want them—probab|y at less cost than
you could do it for yourself.

So the next time you come up with a
great newdesign, give us a call and we'll
copy it.

Sylvania Metals & Chemicals, Parts
Division, Warren, Pa. 16365.

CUSTOM PARTS BY

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
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Investigate
Random or
Periodic
Processes
with
Correlation
Function
Computers

CHANNEL
8

ov‘ L0AD

PRINCETON APPLIED RESEARCH CORPORATION

Correlation functions occupy a cardinal position in
modern information theory and are basic to the analysis
of random or periodic processes and the complex sig-
nals they produce. In many application areas, autocor-
relation analysis allows noisy periodic or random signals
to be defined, whereas crosscorrelation can determine
the degree of conformity between two different noisy
signals as a function of their mutual delay.

PAR™ Models 100 or 101 Correlation Function Com-
puters simultaneously compute 100 points of the auto-
or crosscorrelation function in real time over delay
spans from 100 microseconds to 10 seconds. The Model
101 includes the capability for insertion of fixed delay
increments ahead of the 100 computed points of the
function, thereby providing greater resolution. The
correlation function readout which may be obtained
continuously as it is computed, is available at various
rates consistent with the speed of the external readout
device, e.g. oscilloscope or X-Y recorder.

Vibration analysis, radio astronomy, laser research,
geophysics, radar, plasma physics, aero- and hydro-
dynamics, and biophysics are only a few of the fields
where correlation techniques are useful.

Price of the Model 100 is $8,500. The Model 101 is
priced at $9,500 to $12,900. Export prices are approxi-
mately 5% higher (except Canada).

For additional information, write Princeton Applied
Research Corporation, Box 565, Princeton, New Jersey
08540 or call 609-924-6835.

T CORRELATION FUNCTION COMPUTER
DEL 101

—— SIGNAL A DELAY RANGE ———

READOUT |

TEADY '

SINGLE
COMPUTATION SwiEs

PERIOD 1

PRECOMPUTATION — —2K

PERIOD

READOYT
confz) AU

CO““W@N
FUNCTION
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There’s not much doubt now that S E, o ,§, DUPLEXER =

th_e next big step in aircraft ?adar = AR, o £ i

will be to replace mechanically BEAM>_ .

scanning antennas with electroni- S o e =

cally phased arrays. But not every- > 2 | Jcomparator

one is convinced that a practical oRTHO. > &

solid state source to drive the ar- HORN >15 i

rays is around the corner. > = 5[5
Several companies are hard at < Bl S DUELEXER

work on a half-step approach to a 2 i

complete solid state radar driving

an array with a conventional micro- BEAM STEERING] /

wave tube. This is in contrast to PROGRAMER | TO RECEIVE MIXERS

Texas Instruments” approach in its ‘ SERTICAL POLARIZATION

Mera system, which uses a solid
state driver and a ferrite phase
shifter for each radiating element
in the array.

TI’s method appeals to the Air
Force because of the space it would
save in an aircraft—one radar could
handle the work now being done
by two or more. However, the Air
Force also has contracts with the
Raytheon Co. and the Emerson
Electric Co., which are building
phased-array flight hardware il-
luminated by a single-point source
of microwave energy. Flight tests
of the Ku-band sets may begin this
year.

Rooftop tests. Meanwhile, the
General Electric Co.’s Aerospace
Electronics department in Utica,
N.Y., is developing, with its own
funds, a system it calls Masar (mul-
timode airborne solid state array ra-
dar). Work started last year, and
GE plans to begin rooftop tests on
its X-band set early in 1969, with
flight tests possibly later that year.
Raytheon and Emerson will ground-
test later this year, and TI is ex-
pected to deliver the first Mera set
to the Air Force in the fall.

Emerson, Raytheon, and GE all

~<—Circle 42 on reader service card

Demitask. Rather than go all the way with solid state, General Electric
and others are using conventional microwave tubes to drive solid state
elements in an electronically phased array radar system.

say that TI's Mera approach is lim-
ited by existing technology. Mi-
chael Briana, manager of Ray-
theon’s phased-array program, feels
that the multipliers TI is using to
generate the X-band power have
already been surpassed by Gunn
and avalanche diodes that weren’t
available when the Mera program
was started.

Along with TI, Emerson and Ray-
theon use ferrite phase shifters. GE,
on the other hand, feels that ferrites
should be avoided because of tem-
perature instability; it’s using digi-
ta] diode shifters.

ilowever, spokesmen for both
Raytheon and Emerson say they
have solved the temperature prob-
lems and have qualified their ferrite
shifters over the wide temperature
range required by the military spec-
ifications. O.B. Mitchell, project
manager of Emerson’s program,
says he prefers ferrites to diodes
because they are better understood,
require less control power, and have
proven power-handling capabilities

—particularly for the latching type
ferrites.

Back to normal. Raytheon’s Bri-
ana says his team has built four
phased arrays—some using ferrite,
some using diodes. They have found
that the ferrites are more reliable:
when they are overloaded they just
saturate and return to normal. Di-
odes, on the other hand, burn out,
he said.

All three systems produce more
power than Mera, which has a peak
of 600 watts. GE’s system, says
Robert L. Williams, the project en-
gineer, generates a peak of 100 kilo-
watts, and the diode phase shifters
can take 300 watts peak and 4 to 6
watts average.

Emerson says that its system also
has a peak of 100 kw and that each
element can handle 3 kw peak and
10 watts average.

Raytheon’s system, points out
Briana, can also generate 100 kw,
but each element can handle up to
200 watts peak and 6 to 7 watts
average. Briana says this is more
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than adequate for the military’s
current needs.

Modular air computer

Designing an electronic intelligence
or electronic warfare system with
the airborne computers currently
available is a tough job. The single
processors limit what such a system
can do, and the addition of special-
purpose hardware to handle various
applications boosts its complexity,
cost, and weight.

One company that has had to
face these problems in designing
several large-scale electronic intel-
ligence systems has undertaken a

major in-house effort to build a
computer that will go a long way
towards solving them. TRW Sys-
tems in Redondo Beach, Calif., is
now proposing its EW 20/24 com-
puter for many upcoming military
programs. Though it won’t identify
any of these, it’'s known that the
company is working on a jamming
system that would be carried in
light aircraft.

Businesslike. Electronic warfare
systems have to handle large
amounts of data in real time to find
such emissions as continuous-wave
radio and radar, classify the sig-
nals, pinpoint their origin, and jam
their transmission. The job is closer
to business data processing than

Big bird. Two-story experimental satellite, Tacsat, under construction by the
Hughes Aircraft Co. for the Air Force, will provide the equivalent of 10,000
two-way telephone channels. The 1,600-pound, spin-stabilized tactical com-
munications satellite is to be delivered late this year for launch into a 22,300-
mile synchronous orbit. Tacsat will carry three antenna systems: five helical
ultrahigh frequency antennas, two microwave horns for X band, and a bi-
conical horn telemetry and command.

44

to the conventional tasks of av-
ionics systems. Most airborne com-
puters are designed for scientific or
mathematical computations where
complex equations are solved with
only moderate data input. Their
limited input/output capabilities
and processing power just aren’t
suited to electronic warfare or in-
telligence requirements.

TRW proposes to build a mod-
ular digital computer that can be
organized as a multiprocessor.
Each of the system’s basic building
blocks—memory, central processor,
and input/output processor—would
be physically separate; the i/o
processor could move large blocks
of data in and out of the memory
independent of the central process-
or, and the modules, TRW says,
could be arranged to satisfy almost
any computing requirement of a
system.

“If you use the computer to get
data in and out, you don’t have
much time to do analysis,” explains
Gerald E. Clark, an engineer at the
company’s guidance laboratory.
“So we remove the input/output
time load from the program,” he
adds.

In the works. The design has
been completed, the memory built,
and the arithmetic/control unit
breadboarded. A prototype is ex-
pected to be ready in about six
months for flight testing.

The computer is breadboarded
with Texas Instruments’ 5400 series
transistor-transistor-logic integrat-
ed circuits, but TRW plans to go to
large-scale integration, according to
Clark. Just what LSI direction the
company will take is to be decided
in the next few weeks. “We may
have to go through some intermedi-
ate step and use in-house facilities
for the prototype,” he says.

If TRW gets a contract that re-
quires it to deliver by the end of
the year, the system will have to
use IC’s, Clark notes. But he pre-
dicts that within two years the EW
20/24 will incorporate LSI. This
would lower the cost of the logic,
but wouldn’t significantly affect the
equipment’s size, which is generally
determined by connector require-
ments. And this system, with its
modularity and organization, needs
a lot of connections.
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The smallest EW 20/24 system—
one central processor, one input/
output processor, and one memory
module—would now fit in a stand-
ard rack 10% inches wide, 17%
inches deep, and 7 inches high. It
would weigh about 30 pounds and,
using integrated circuits, consume
180 watts.

Four-bit differences. The central
processor will be able to handle
word lengths of either 20 or 24
bits—the difference being an 11-bit
or 15-bit operand, or transfer
address. Most entrance and return
transfer orders will take 2 micro-
seconds. Short instructions, such as
add and subtract, will be done in
4 psec, multiply in 29 usec, and
hardware divide in 55 psec. A self-
contained, 24-bit hardware inter-
rupt register eliminates the need
for additional interrupt processing
software. Up to 22 different inter-
rupts can be accepted by the proc-
essor.,

The i/o processor is to be a small,
simple unit that will be able to re-
fresh a display with new computer-
generated information, and digit-
ally tune, scan, and extract informa-
tion from an r-f receiver. It will
have a parallel (24-bit) transfer rate
of up to 70 kilohertz and serial
transfer rate of up to 200 kilo-
hertz.

The memory has a capacity of
8,192 words of 20 or 24 bits, a 0.7
usec access time, and an effective
over-all cycle time of 2 psec. It uses
22-millimeter ferrite cores in a 2V2-
dimension arrangement. Since any
processor’s speed depends on how
fast it can get instructions and data
from the memory, TRW has divided
the memory into small, self-contain-
ed modules that can be simultane-
ously accessed in parallel. Each
processor could address any word
in up to four memory units.

TRW is looking beyond electronic
warfare and intelligence applica-
tions for the EW 20/24. Multiproc-
essors represent the next generation
of airborne computers, Clark says,
and the company is also aiming its
system at such jobs as command
and control, guidance and naviga-
tion, weapons fire control and de-
livery, antisubmarine warfare, air
weather systems, and in-flight
checkout.
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Companies

Moving into ghettos

Despite pleas by political and civil
rights leaders for industry to create
more jobs in the urban ghettos, the
response has thus far been disap-
pointing. Among the few firms that
have reacted favorably are two elec-
tronics companies—a small one
that’s barely getting started and
two giants.

Armed with only $57,000 in cap-
ital and a handful of guaranteed
contracts from the nearby Hewlett-
Packard Co., a recently formed elec-
tronics firm is rising in the slums
of East Palo Alto, Calif. One of the
large firms, North American Rock-
well Corp., has formed a subsidiary
that will concentrate on hiring peo-
ple classified as unemployables
from Los Angeles’ Watts area. And
across the continent, the Interna-
tional Business Machines Corp. is
opening a plant in the squalid Bed-
ford-Stuyvesant section of Brook-

Training program. Negro-owned
electronics plant offers jobs to
ghetto residents.

lyn, New York.

Labor pool. The West Coast firm,
East Palo Alto Electronics Inc.,
was formed by seven San Francisco
engineers, six of whom are Negro.
Thomas Turner, the firm’s presi-
dent, is recruiting workers from
welfare rolls. Aside from using its
13,000-square-foot plant for manu-
facturing, the company will offer
vocational training to neighborhood
residents.

“There are many advantages in
operating a business in the ghetto,”
says Turner. Not the least of which
is rent. Outside the ghetto, the
company would have had difficulty
paying for 3,000 square feet. “These
are new buildings,” he says, “with
$20,000 worth of wiring and elec-
trical work already in. There was
another electronics firm located
here, but the fear of the riots has
driven many good businesses from
the area.”

The initial production staff con-
sists of 15 women, most of whom
have been trained by local voca-
tional rehabilitation agencies, Tur-
ner explains.

“Some of them,” says Turner,
“even have prison records, and, as
far as I know, we're the only ones
who’ll hire them.”

The company’s first contract fol-
lowed an agreement initiated by
David Packard, Hewlett-Packard’s
chairman. “There are a number of
Hewlett-Packard instruments and
modules that are produced only in
small numbers,” explains Turner;
“we’ll get them in kit form, as-
semble them, and test them to H-P
standards.”

Planning growth. Although the
company is seeking all forms of
electronics subcontract work, Palo
Alto Electronics, according to
Turner, hopes to start manufac-
turing its own devices and instru-
ments within a year. Products will
include compact voltage regulators,
along with a line of standard, plug-
in power supplies; solid state in-
duction heating devices; seven-
channel solid state monitor scopes,
and a series of heavy-duty plating
machines controlled by silicon con-
trolled rectifiers.

North American Rockwell’s new
subsidiary, Nartrans, will train and
employ up to 175 ghetto residents
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from the Watts area. The subsidiary
will run an 82,000-square-foot
plant in the city’s central district.
Nartrans will teach its employees
such skills as drawing, typing,
drafting, and keypunching.

Meanwhile, IBM has leased an
eight-story building for the produc-
tion of computer cables and har-
nesses. The company expects to
start production at the new plant
within the month with a workforce
of 100. By 1969, 1BM hopes to -em-
ploy at least 300 people at the
Brooklyn plant.

Solid state

Si;:N, for MOS FET’s

The inherent instabilities of metal
oxide semiconductor field-effect
transistors (MOS FET’s) have kept
them from winning as much accept-
ance among designers as junction
FET’s. But now the Semiconductor
Products division of Motorola Inc.
says it has overcome MOS FET in-
stabilities by using silicon-nitride
passivation. And the new technique
carries a bonus: better yields.

Motorola officials think the de-
velopment will increase MOS FET’s
share of the FET market to 40% or
50% in a few years from about 20%
now.

The greater yields and volume
from silicon-nitride (Si;N,) passiva-
tion will help cut MOS FET prices.
A.E. Corwith, Motorola’s product
planner for radio-frequency devices,
noting that the average price has
dropped to about $2.50 from $3.75
last year, says the new technique
should reduce the price to about
75 cents by 1970-71.

At least for now, however, the
new devices will be priced the same
as conventionally passivated MOS
FET’s. Robert Borawski, manager of
high-frequency product operations,
says the new technique has doubled
yields at the test-probing stage of
manufacturing.

Silicon-nitride passivation tech-
niques for MOS FET’s have been in
development at Motorola for about
two years. The Bell Telephone Lab-
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oratories is credited with discover-
ing that such passivation would
work on MOS FET’s, but Motorola
spokesmen say it is the first to
introduce it as a standard produc-
tion technique for all discrete lines.

Borawski says that silicon-nitride
passivation was first phased into
production last November and that
all Motorola’s MOS lines are now us-
ing the technique. F.P. Huntsinger,
product marketing group manager
for r-f and FET devices, is replacing
all MOS FET stocks of distributors
with the new devices.

Unwelcome migrants. With MOS
FET’s, as with any MOS device, most
of the electrical activity takes place
within a few microns of the surface.
Thus any surface contamination in
the bulk silicon, especially sodium
ions, changes the electrical charac-
teristics. At high temperatures the
ions can become highly mobile and
migrate through both the usual sili-
con-dioxide passivation layer and
the gate. The migrating ions invert
p material to n material, causing
undesirable conduction at zero bias.

Huntsinger notes that this usu-
ally occurs with a positive voltage
on the gate, so the process can be
reversed by putting a negative volt-
age on the gate.

Corwith points out that this in-
stability has limited MOS FET’s
mainly to switching functions.
“These are on-off circuits in which
you don’t have to worry about
threshold voltages,” he maintains.
“Now, we can offer a MOS FET that
operates over a broad temperature
range, and the designer won’t have
to worry about shifts.”

Storage temperatures for the de-
vices have typically been from —65
to +4175°C; the new passivation
technique will extend the upper
limit to 200°C. MOS FET’s were for-
merly pretty touchy around 200°C
because of the speed of sodium-ion
migration, Huntsinger says, and
military people want reliable opera-
tion at 200°C. Until now, he says,
customers have been small-volume,
sophisticated buyers who knew how
to deal with the sensitivity of the
transistors. Corwith says demand
for cascode-type devices has in-
creased, especially since RCA intro-
duced the 3N140 MOS FET last year.

“This type of device with nitride
passivation,” he says, “would really
go big for the front ends of tele-
vision sets or f-m radios—or com-
munications gear generally. You
can apply automatic gain control to
one gate and a signal to the other
and get good dynamic range.”

A secret. In discussing how sili-
con-nitride passivation is accom-
plished, Borawski will say only that
the technique allows the use of all
existing processes. How and when
silicon nitride is applied is the key
to the process and is proprietary,
but silicon dioxide is still used on
top of the bulk silicon, because sili-
con nitride would cause an exces-
sive surface charge at the semicon-
ductor-insulator interface.

The silicon dioxide also serves as
a photo mask. A cross-section of
one of the new MOS FET’s before
etching would show a bottom layer
of bulk silicon covered with silicon
dioxide. On top of that comes sili-
con nitride, and finally a top layer
of silicon dioxide used as an etch
resist, which is removed before
metalization.

Silicon-nitride thickness is within
the 1,000-angstroms range, Boraw-
ski says. The compound has twice
the dielectric constant of silicon di-
oxide, according to Motorola engi-
neers, so the silicon nitride is made
thicker than the silicon-dioxide
layer to preserve the device’s ca-
pacitance characteristics. These are
specified to be the same as those of
a MOS FET passivated with silicon
dioxide only.

Motorola engineers say silicon ni-
tride gives a far more uniform pas-
sivation layer than silicon dioxide,
whose thickness varies from a few
hundred angstroms to whatever
maximum is desired—possibly about
750 angstroms. Silicon nitride’s uni-
formity allows Motorola to specify
a gate-to-source breakdown of 50
volts for a typical device, compared
with 15 volts for a MOS FET pas-
sivated with silicon dioxide.

Over Niagara. Some of the new
components have completed 1,000-
hour life tests. Roger Lohn, man-
ager of silicon transistor reliability
engineering, says n-channel and
p-channel devices have been tested
with both positive and negative bias
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Flicker-Free CRT Storage

NEW
Storage Display Unit
from TEKTRONIX.

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

i Tyee 61
t STORAGE DISPLAY UNIT
i

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

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

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

Nearly half of our effort devoted
to development and production
of specialized components
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...part of the Tektronix commitment

to technical excellence
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Couch 2X 1/7-size relays
meet MIL-R-5757D/19 in
1/25th of a cubic inch

The new, third generation Couch 2X
relays solve switching problems where
space and weight are critical. Thor-
oughly field-proven in electronic and
space applications. Relays are de-
livered fully tested. Additional screen-
ing tests available at your option.

2X 1X
(DPDT) (SPDT)

Size 0.2"x0.4"x0.5” same
Weight 0.1 ox. max. same
Contacts 0.5amp@30VDC same
Coil

Operating

Power 100 mw 150 mw 70 mw 100 mw
Coil

Resistance 60 to 4000 ohms 125 to 4000 ohms
Temperature —65°C to 125°C same
Vibration 20 G to 2000 Hz same
Shock 75 G, 11 Ms same

Broad choice of terminals, coil resistances,
mounting styles. Write for detailed data sheets.

RUGGED ROTARY RELAYS | g Dynamically and Statically Balanced

COUCH ORDNANCE INC.

3 Arlington St., North Quincy, Mass. 02171
Area Code 617 CYpress 8-4147

A subsidiary of S. H. COUCH COMPANY, INC.
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conditions at greater than the rated
gate voltage. Most of these tests
are at high temperatures, 200°C
for long-term reverse-bias tests and
for short-term storage and gate-bias
tests.

Corwith likens the reverse-bias
test to “running a power boat over
Niagara Falls.” The Motorola engi-
neers say that all conventionally
passivated MOS FET’s would prob-
ably fail the reverse-bias tests at
high temperatures after 50 to 100
hours. The failures may not be cata-
strophic, but characteristics would
drift as much as 20%, which can
mean failure in a circuit.

A number of companies have
been using silicon-nitride passiva-
tion of MOS FET’s in the laboratory.
Westinghouse Electric Corp., for
example, uses it for integrated cir-
cuits in the Goldilox process. The
Westinghouse Molecular Electron-
ics division introduced the devices
at the IEEE Show in March.

Besides silicon nitride, the West-
inghouse IC’s get a top layer of si-
lane glass that is said to hermeti-
cally seal the device, and company
officials think this development may
help crack the military’s resistance
to plastic-packaged semiconductors.

Avionics

Breaking the logjam

Under heavy pressure from the air-
lines, which are impatient with the
delays that have plagued the Aero-
nautical Services Satellite, Comsat
is drawing up a new request for
proposals (RFP). It will call for a
very-high-frequency system for
communications only, but the re-
quest could break the logjam that
has delayed the program for four
years.

Reasons for the delay were first
technical, then financial, and finally
political. Advances in the state of
the art now make it possible for the
power requirements to be achieved.
And the airlines, in desperate need
of satellite service, are reportedly
ready to put up a sizable share of
the satellite’s development costs in
advance. The only hang-ups that

remain are in the realm of interna-
tional politics. But even these are
likely to be overcome.

Report withdrawn. Airlines and
airframe manufacturers are even
now studying copies of a carefully
leaked report on the satellite, pre-
pared for Comsat by the Philco-
Ford Corp.’s Space and Re-entry
Systems division. A description of
the report was scheduled to be de-
livered at the American Institute
for Aeronautics and Astronautics’
Communications Satellite Systems
Conference in San Francisco in
April, but was withdrawn at the
last minute at Comsat’s insistance.

Based on a nine-month study of
transoceanic traffic density antici-
pated in the 1970’s, plus communi-
cations and navigational require-
ments and technical forecasts, the
report makes two main points:

= Within 10 years, it will be nec-
essary to reduce the separation be-
tween aircraft lanes from the pres-
ent 120 nautical miles to 60.

= Tt will take 10 years to get an
L-band surveillance system opera-
tional. Vhf, the other proposed fre-
quency range will not be accurate
enough to maintain 60-mile separa-
tions.

Privately, Comsat is very happy
with the report—even though Com-
sat’s commitment to Intelsat, the
international consortium of which
it is the biggest member, dictated
that the report be kept confidential.
But the enthusiasm seems strange
in view of the fact that the report
cautions that if no immediate action
is to be taken to develop such a sat-
ellite, the need for it would become
acute before the equipment became
available.

A risk. The fact that Comsat is
now writing an RFP suggests that
it is willing to let the airlines rush
in where it fears to tread. Comsat,
as a member of Intelsat, must con-
sider foreign objections to a vhf
system. The airlines can override
those objections. But in so doing,
they would run the risk of a French
complaint to the International Tele-
communications Union. France
could argue that an Atlantic vhf
satellite would violate its frequency
rights.

The Comsat RFP will ask for four
communications channels, each
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AMPERITE

Thermostatic
DELAY RELAYS

DELAY
RELAY ||

Only a glass seal

offers true hermetic sealing
... assuring maximum stability and life!

Delays: 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

WPER

BALLAST {
REGULATORS

= |
AMPERITE
REGULATOR,

VOLTAGE OF 24V ! WITH AMPERITE
TYERY & GlAlGEl: VOLTAGE VARIES
VANES APPROX. | ONLY

0% : 2%

Hermetically sealed, they are not affected by
changes in altitude, ambient temperature (—50°
to 4-70° C.), or humidity . . . Rugged, light,
compact, most inexpensive . . . List Price, $3.00.

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

AMPERITE

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

In Canada: Atlas Radio Corp., Ltd.,
50 Wingold Ave., Toronto 10
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with an effective radiated power of
200 watts. Presumably, it will be
modeled on the Aeronautical Radio
Inc. (Arinc) communications satel-
lite specification that was to be ap-
proved at the May 22-24 Airline
Electronic Engineering Committee
meeting in Miami.

Arinc, the company that among
other things handles transoceanic
communications via high-frequency
radio, reportedly suggested infor-
mally to Comsat that it issue the
RFP now.

Two years ago, the requirement
for four 200-watt channels in a 300-
pound satellite (the Thor-Delta
booster’s weight limit), frightened
away most satellite makers. One
manufacturer likened the power-
weight constraint to “putting an
elephant in a Piper Cub.” Since
then, improvements in both solar
cells and antenna design have
boosted d-c power and antenna gain
so that effective radiated power has
been quadrupled.

Severe restraints. But mere tech-
nical ability to handle satellite com-
munications isn’t reason enough to
put up a communications satellite.
The guidelines set forth in the
Philco study posed severe restraints
on the nature of the service to be
offered.

The guidelines: that two services
be considered, communications
only and communications plus sur-
veillance; that two frequency bands
be considered, vhf (118-136 mega-
hertz) and L-band (1,540 to 1,660
Mhz); that a service, once initiated,
be sustained for a period of 10 years
or more to be applicable worldwide;
that an operational surveillance sys-
tem in either frequency band be
limited to that band worldwide; that
any system providing surveillance
must also provide communications
in that band (although it may also
offer communications in the other
band); that both vhf and L-band
services are permissible in the same
satellite, and that a communica-
tions-only system would not be
worthwhile in L-band.

The guidelines led Philco engi-
neers to suggest five possible types
of service:

1. The vhf communications only.

2. Vhf communications with sur-
veillance through Omega or iner-

tial navigation plus position deter-
mination from the communications
satellite.

3. Vhf communications plus vht
surveillance.

4. Vhf communications plus L-
band communications, with L.-band
surveillance.

5. L-band communications plus
L-band surveillance.

The only compatible configura-
tions for adjacent ocean areas are
the first and second or the first and
fourth, Philco indicates. The RFP
now being written by Comsat is for
the first service. A timetable drawn
up by Philco indicates that the ear-
liest possible date that a vhf-only
communications service could begin
operational evaluation would be
early 1970, and that it would not be
fully operational until mid-1971.

Deadline for the SST. Develop-
ment of aircraft equipment, and in-
stallation on the world’s airlines,
would not permit the fourth service
until mid-1977 to early 1979, the
Philco report says. By that time, the
supersonic transports, which will
have even smaller separation re-
quirements, will be in operation.

It was because of this time con-
straint that the airlines are pressur-
ing Comsat for at least a start on
the aeronautical satellite. The first
satellite may cost from $5 million
to $15 million, with replacements
running from $3 million to $5 mil-
lion each; and because of the poli-
tical questions, the first bird may
well go over the Pacific rather than
over the more heavily traveled At-
lantic. The Japanese and the Aus-
tralians aren’t as opposed to a vhf
system as are the French.

The first system will reportedly
drop the microwave link between
ground station and satellite that
had been a part of previous propos-
als, and use vhf for all links.

First AIDS

After spending several years study-
ing various plans to install a com-
plete malfunction system aboard
aircraft, the Air Force finally got
around this month to awarding a
contract for a demonstration model.

A team led by the Garrett
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FAST WARMUP IN A
PRECISION CRYSTAL
STANDARD IMPORTANT?

Sulzer Labs’ new 5€ does 5 parts in 10"
within 12 hours!

Temperature stability — better than
1 part in 10" per degree centigrade.

Typical ultimate aging rate — 1 part
in 10",

. . . plus all of the features that you
need in a quality crystal standard.

Write for additional information on
the Sulzer Labs 5C Crystal Standard.
TRACOR, Inc., 6500 Tracor Lane,
Austin, Texas 78721 + 512-926-2800.

1A-116

Specialized instruments from p¥ITHI to meet your specific needs
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Size N
2  Resolver

the-Art

, the shelf
at AEI

Series 11RP Compensated Com-
puting Resolvers are designed
for a variety of Aerospace, Mili-
tary and Aircraft applications
where size, weight and accuracy
are critical parameters. Excep-
tional output accuracy has been
achieved by unique design of
compensator coils to null out
effects of temperature and other
operating variables.

TYPICAL SPECIFICATION

Computing Applications

® Functional accuracy =0.1%

o Perpendicularity of axis =5°

* Transformation ratio balance
+0.1%

* Total null voltage 1MV/V

Data Transmission Applications
® Angular accuracy +3’
e Total null voltage 1IMV/V

Complete literature is available
by writing Instruments Group,
American Electronics, Inc., 1600
East Valencia Drive, Fullerton,
Calif. 92634, (714) 871-3020,
TWX 910-592-1256
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Instruments Group
AMERICAN ELECTRONICS INC.

[ 22-Page Resolver Design Manual
] New 4-Page Resolver Technical Catalog
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Corp.’s AiResearch division and
comprising Serendipity Associates
for mathematical modeling and the
McDonnell Douglas Corp. for air-
frame modifications will begin a
26-month, $1.93 million program to
develop an Airborne Integrated
Data System (AIDS) for bombers.
The prototype will be tested on a
B-52H.

The AIDS group, at Wright-Pat-
terson Air Force Base in Ohio is
aiming the development effort to-
ward the retrofitting of B-52 and
B-58 aircraft now flying as well as
future bombers. The Advanced
Manned Strategic Aircraft (AMSA),
being pushed hard by the Air Force
and some members of Congress,
is a likely candidate, said one Air
Force official in the AIDS group.

Red tape. The delay in going
ahead with a prototype system
stemmed partly from the current
tightness in R&D funds. Also, ac-
cording to an Air Force engineer,
the program had to be looked at
by just about everyone in the serv-
ice.

AIDS will monitor all subsystems
on the B-52H as well as the air-
frame. It will determine when a
malfunction occurs and decide
what unit must be replaced, thus
reducing maintenance time.

The companies will spend $500,-
000 for an initial 12-month study
to sort out critical subsystems,
identify line-replaceable units, and
select the key parameters to moni-
tor, according to Paul L. Ford,
leader of the group. The companies
will decide whether AIDS should
use a central on-board computer
or put the monitoring and decision-
making elements at the equipment
to be tested. They will also de-
cide how to display and record the
data.

After the Air Force approves the
initial study phase, the Garrett
team will begin designing the sys-
tem.

AIDS vs. CITS? Once the Gar-
rett system is designed, however,
there may be some question
whether it should go into the
AMSA. For about three years, IBM
and the Autonetics division of the
North American Rockwell Corp.
have been working on a Central
Integrated Test Subsystem (CITS)

for the AMSA. [IBM’s approach to
this system, called automatic self-
test, was described in Electronics,
May 13, p. 78.]

Autonetics and IBM are also
working on the avionics for the
proposed bomber, but their CITS
work includes the nonavionics sub-
systems. CIT’S philosophy calls for
doing as little system testing as
possible, picking out the param-
eters to be tested that can give the
most data.

Donald E. Pieratt, the AMSA
project engineer in charge of mon-
itoring the CITS work, says one
study shows that CITS can reduce
the number of test points on the
hydraulics system by 30% to 70%.
“We're testing functions, not black
boxes,” he said, adding that the
idea is to “eliminate the brute-
force approach of testing every-
thing.” Failure-mode effect an-
alyses are now being run, he said.

Garrett is apparently working to
integrate its system into the B-52H
with equipment already on hand—
an approach that could limit the
system if it ever competes against
CITS for AMSA.

Government

Patent bill not pending

The Federal budget squeeze and
the President’s decision not to seek
a new term have killed patent re-
form legislation for this session of
Congress.

Commerce Department lobbyists,
acting for the Patent Office, have
stopped pushing to get a bill voted
before the new Congress is seated
in January.

The budget-tightening steps will
prohibit the hiring of the 60 exam-
iners the Patent Office wanted.
Many of the reforms advocated by
the Patent Office depended on this
increase to speed processing of
patents. And the office may not even
be able to replace any of its 1,200
examiners who may leave.

President Johnson’s decision not
to seek re-election is slowing patent
reform because the top four officials
at the Patent Office are Presidential
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Precise control... :
high spectral efficiency...long life...

the reasons David W. Mana Co. chose EG&G Xenon Flashtubes for new IC photomask production system.

David W. Mann Co., a division of GCA
Corporation and a leader in the produc-
tion of precision IC photomask equipment,
uses an EG&G pulsed Xenon Flashtube

in their new Type 1480 Photorepeater.
The EG&G Xenon Flashtube is the only one
that meets the stringent operating
requirements demanded by the Mann
system. It provides precisely controlled
variable intensity and flash duration
needed for accurate exposure. It assures
high spectral efficiency and energy
balance to aid in razor-sharp edge defini-
tion. And, EG&G pulsed Xenon Flashtubes
are designed to provide the longest,

most reliable life.

EG&G specializes in the design and
manufacture of complete pulsed Xenon
Flashtubes for use in such diverse
applications as laser stimulation, photo-
typesetting, flash photolysis, photocopying,
stroboscopy, warning beacons, oscillo-
graph recorders, and medical research.
EG&G pulsed Xenon Flashtubes are
available in linear, air and liquid cooled,
helical, U-shaped, and coaxial type
designs. Envelope materials are quartz,
soft glass, or hard glass. Energy inputs
range from 0.1 to 25,000 watt-seconds
with operating voltages from 400 volts to
3.5 KV. Light output encompasses the
entire visible spectrum and extends into
UV and IR ranges.

EG&G also supplies chokes, trigger trans-
formers, power supplies, and trigger
modules. We'll even design any special
flashtube circuitry your application

may require.

If you’d like more information on EG&G
pulsed Xenon Flashtube Systems, or for
that matter on any of our products,

such as thyratrons, krytrons, spark gaps,
transformers, chokes, trigger modules,
photodiodes, picoammeters, or light
instrumentation, write: EG&G, Inc.,

166 Brookline Avenue, Boston,

Mass. 02215. Telephone: 617-267-9700.
TWX: 617-262-9317.

wEG2G

% ELECTRONIC PRODUCTS DIVISION
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NO HOLES
IN OUR
LOGIC.

MicroVersalLOGIC is the com-
plete and compatible line of IC
logic cards for today’s de-
manding applications. De-
signed by systems engineers
for systems engineers, pWL is
the practical line, easy to use,
tested and proven in countless
applications.

And MicroVersalLOGIC cards
right now cost you no more
than ordinary cards.

In addition to conservative 5
mHz rating, the complete
MicroVersaLOGIC line gives
you all the ready-made build-
ing blocks you need for any-
thing from a register to an en-
tire digital system, including
plug-in power supplies and a
broad line of system assem-
blies and accessories.

Let us send you our 40-page
catalog, which will give you all
the facts and possibilities of the
MicroVersaLOGICline. Just
tell us who and where you are.

a varian subsidiary
1590 Monrovia Ave., Newport Beach, Calif. 92660

@varian data machines

(714) 846-9371 TWX (910) 596-1358
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appointees who are sure to change
if a Republican President is elected
and may change if another Demo-
crat is elected.

Different ideas. A new commis-
sioner and his lieutenants may have
different ideas about patent legis-
lation. The commissioner under a
Republican administration, for in-
stance, may be expected to favor
the reform bill being offered by
Sen. Everett M. Dirksen (R., IIl.)
and the American Bar Association.

In view of the new developments,
Sen. John L. McClellan (D., Ark.),
chairman of the subcommittee on
patents, trademarks, and copy-
rights, has decided to hold off push-
ing his compromise bill through the
Senate. The McClellan bill, which
now has Administration support,
doesn’t differ significantly from the
Dirksen bill.

However, legislative experts now
say it should be relatively easy to
get Congressional action early in
the new session.

While Congressional action on
patent reform is held up for at
least six months, the Patent Office
is trying to streamline some of its
operations.

Time savings. It's setting up a
procedure that gives inventors
some protection similar to a patent
and avoids some of the cost and
time associated with the issuance
of patents,

To get protection under the new
procedure, the inventor must waive
all rights to royalties, but he’s
assured that no one else will be
awarded a patent for the same
thing.

Under this “protective publica-
tion,” the inventor applies to the
Patent Office just as though he was
asking for a patent. An abstract of
200 words or less is printed in the
Patent Office’s Official Gazette, and
drawings are inserted in the search
files. The usual Patent Office exam-
ination isn’t made, although exam-
iners make sure that the abstract
isn’t advertising, frivolous, scandal-
ous, against public policy or sub-
ject to national security controls.

Patent Office officials don’t ex-
pect the defensive publications pro-
cedure to help individual inventors.
Its value will be to large companies
who have no desire to sell royalties,

but must be assured that no one
else can ever be awarded a patent
for their developments.

Open season. The effective date
for the new procedure was May 1,
but a six-month open season has
been declared. Anyone with a pat-
ent application on file will have
until Nov. 1 to decide if he would
like to shift his application from
the regular patent file to the defen-
sive publication file, if the first ac-
tion on the patent hasn’t been
taken.

For all new patent applications,
the applicant will have eight
months to decide if he wants to go
after a patent or defensive publica-
tion. When an application is ac-
cepted for defensive publication, it
will immediately become public,
and the abstract will be published
in the Official Gazette.

It now takes the Patent Office
two to four years to process a pat-
ent application. Defensive publica-
tion can go into effect in weeks.

Patent Office officials predict that
as many as 10% of the 90,000 ap-
plications it receives annually may
be filed for defensive publication.
This would significantly reduce the
agency’s work load.

Patent lawyers, however, predict
that the procedure will be rarely
used. Lawyers who profit from full
patenting fees, are unlikely to ad-
vise its use. Two earlier attempts
have been made to short-cut patent
procedures, the lawyers point out,
and both failed because they
weren’t used.

Space electronics

Starry-eyed mosaic

The tracker that locked onto the
star Canopus to guide the Mariner
spacecraft to Venus last year used
an image-dissector tube as its
photosensitive element. The tube
weighed about 12 ounces and dis-
sipated about 0.15 watt. Now re-
searchers at the Autonetics division
of the North American Rockwell
Corp. have developed a solid state
photomosaic device they believe
can do the same job—but with sub-
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Military and aerospace
equipment demands proven
reliability. Thats w
Dytronics specifies capacitors
of MYLAR

Dytronics Co., Inc., of

Columbus, components we select. Hundreds

Ohio, makes Primary Phase Angle of our Primary Phase Angle Standards
Standards that are used all over the are in military usage, and we are not
world in all temperature extremes. aware of a single failure of capacitors

Each precision unit uses 70
capacitors of MYLAR*
polyester film. Why
MYLAR? Here's what Paul
Ryan, President, had

to say: “Military and major
aerospace facilities cannot
afford equipment failure,
and we must be sure of the
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of MYLAR...we feel that this is

| evidence of both the reliability

and performance of MYLAR

and we find that capacitors of

MYLAR cost about the same

as those made of paper.”
MYLAR offers thermal

stability from —=70°to +150° C.,

plus excellent resistance to

most chemicals and moisture.

MYLAR has high tensile and dielectric
strength. Its unexcelled thinness has
enabled manufacturers to reduce size
and weight in capacitors.

Isn’t that reason enough for you
to consider capacitors of MYLAR in
vour designs? For additional informa-
tion write to Du Pont, which offers the
thinnest, most versatile range of
capacitor dielectric materials available.
Address: Du Pont Co., Room
5852B, Wilmington, Delawarg 19898.

oo g

A typical part of the Primary Phase Angle Standard
shown above with four capacitors of MYLAR (green).
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Design Brochure
Cable Assemblies & Coaxial Delay Lines

This 4-page brochure details speci-
fications and multiple design pos-
sibilities of cable assemblies and
coaxial delay lines. It also follows
through with evaluation, produc-
tion and test procedure info.

For your copy write or phone:
Times Wire & Cable, Wallingford,

Conn. (203) CO 9-3381

Circle 502 on reader service card

Seamless Metal Tube
Sheathed Coaxial Cable

— 2.

1.- BB . 5550 WA s 0

Times® new semiflexible coaxial
cable with seamless aluminum
tube sheath conductor is available
in two standard versions:

1. ALUMIFOAM® — Foam poly-
ethylene dielectric where pressur-
izing isn’t practical.

2. ALUMISPLINE® — Air dielec-
tric where pressurizing is practi-
cal. These cables offer more isola-
tion—at 80 < db more than ordi-
nary coax. Uniformity average —
VSWR 1.1 or less. Stability — 10
times better. Lower loss — 30%
less. Pulse reflection — less than
1%. Less distortion. Also avail. in
solid dielectric and high temp. con-
structions.

For prices & data write or phone:
Times Wire & Cable, Wallingford,
Conn. (203) CO 9-3381

Circle 503 on reader service card

Connectors for
_Sol_id Sheathed Cable

Only one step required to use the
new one-piece TIMATCH® Con-
nector with its own pat. CoilGrip®
clamp—just unpack it. Its reus-
able and repeated assembly and
disassembly does not impair either
the RF or physical characteristics
of the connector or the cable.
Available in all popular sizes and
fits all metal tube sheathed coaxial
cables.

For prices & data write or phone:
Times Wire & Cable, Wallingford,
Conn. (203) CO 9-3381
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stantial savings in size, weight, and
power.

The experimental device made by
Autonetics’ navigation systems di-
vision is 25 mils square, weighs
about as little as a conventional
integrated-circuit chip of that size,
and dissipates only about 1 micro-
watt when a 1-volt bias is applied
to the mosaic with light intensities
of about 10 foot-candles per photo-
sensitive element.

The device could perform other
pattern-recognition tasks, says
James Cross, a member of the tech-
nical staff in the electro-optics re-
search group. But he notes that
since the group’s primary function
is to support the navigation sys-
tems division, “we’re pretty much
star-tracker oriented” in thinking
about applications. And Cross
doesn’t rule out the possibility that
such a photosensitive mosaic could
represent a step toward a solid
state vidicon.

Better idea. Autonetics engineers
decided four years ago that com-
mercially available materials—
particularly cadmium  sulfide—
weren’t good enough to give them
the solid state photomosaic they
sought. Cross says cadmium-sulfide
vacuum-deposition techniques had
to be refined before the mosaic
could be made.

Cadmium sulfide is the photo-
sensitive material in the thin-film
sandwich that has evolved as the
latest version of the light sensor.
The compound changes resistivity
when light strikes it, and Cross
calls it the ideal detector for visible
light from 0.51 to 0.65 micron.

Most of the photoconductors
used today have surface-effect
detectors, as did those produced
by Cross’ group in the early stages.
Such a device is made by vacuum-
depositing a layer of cadmium sul-
fide 2 to 3 microns thick on a glass
substrate, and then vacuum-de-
positing metal electrodes on top
of the cadmium sulfide. The small
areas between the electrodes in
which the cadmium sulfide is ex-
posed serve as the photoconductor.

Too small. “But because an elec-
trode is needed on the device sur-
face for each cadmium-sulfide
detector,” Cross explains, “we
ended up with only tiny slits of

photoconductors. The detectors
were good but the active areas were
too small, so we switched from
surface-effect detectors to volume-
effect detectors.”

The substrate is still glass. A
layer of tin oxide about a half-
micron thick is vapor-phase-de-
posited on it and photo-etched to
form lines a half-mil wide, with
half-mil spacing to yield electrode
lines on 1-mil centers.

A layer of cadmium sulfide 2 to 3
microns thick is vacuum-deposited
on the first electrode layer. Then
comes a diffusion step in which
gaseous impurities are used to give
the cadmium sulfide its photosen-
sitivity. After doping, a top layer
of tin oxide a half-micron thick
is  vapor-phase-deposited  and
photo-etched to form electrode
lines perpendicular to those in the
bottom electrode layer.

Still slow. An active detector is
formed at each intersection of elec-
trodes, giving a much higher den-
sity of active regions than could
be achieved with the surface effect.
The narrowest center-to-center
space for surface-effect detectors at
Autonetics was about 3 mils. The
latest mosaics have 25 electrode
lines per side, for a total of 625
active light-sensing elements.

For one of the photomosaic de-
vices, the typical current across
the load resistor varies from three
times 10> ampere when the
detector is in the dark to three
times 10® in bright light.

The device hasn’t yet been tried
in a system. But preliminary test-
ing showed uniform sensitivity of
about #=10% and a response time
of about 100 milliseconds when
illuminated with light intensity
varying between 0.1 and 1 foot-
candle. Cross says surface-effect
detectors have response times in
the tens of milliseconds, and he’s
confident that the Autonetics
photomosaic sensor will reach the
same levels.

Gain in gain. Photoconductor
gain in the cadmium sulfide is far
better than that possible with
present junction devices used as
light sensors, Cross maintains.
Gains of 100 to 200 are being re-
ported for junction devices; the
solid state photomosaic could de-
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Silicon
Power
PNP. ..

of Age

N'68

NPN
RCA PNP Type | Complement| Vceo (sus) | Ic | Pr| @—-50mA @ —500mA | Pkg
\ AW
2N5415 2N3440 —200 | —-1] 10 — TO-5
2N5416 2N3439 —300 | —1] 10 — TO-5
2N5322 2N5321 —75 —2 1 10 30-130 TO-5
2N5323 2N5320 —50 —2 | 10 40-250 TO-5
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Featuring high-voltage capability

up to 300 volts. This is the year of PNP
at RCA as the industry’s silicon

power leader sets up a program that
successfully meets your product
needs for complementary designs in
commercial, industrial, and military
applications.

For example, do your high-speed
switching and linear amplifier designs
need PNP power with 300-volt
capability? Check RCA’s new 2N5415
and 2N5416. If you're working with
audio amplifier and industrial power
switching circuits, try 2N5322 and
2N5323. They're “beefed-up’ versions
of the popular 2N4036.

There’s more coming in ’68. Look for
low-cost silicon power PNP audio
devices with gainupto 1.5 A, Prof 5 W
—at economy levels that really count.
Watch, too, for types with Ic =5 A

and Pr = 45 W...and voltage handling
capability up to 75 V. Details from

your RCA Representative or your

‘RCA Distributor.

Technical data from Commercial
Engineering, Section CN5-4, RCA
Electronic Components,
Harrison, N.J. 07029,
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SINGLE AND MULTICHANNEL
COMPACT ANALOG MODULES

These compact, one to six chan-
nel recorders offer the reliability
and accuracy demanded by indus-
trial and medical applications.

Model
M-2

Approx.
$300.00

$825.00

App
$2,000.00

We offer you our unique capabilities in
the custom recorder field. Write or tele-
phone for complete information on the
modules best suited to your needs.

MECHANICS FOR ELECTRONICS
Telephone (617) 864-8130
152 Sixth St., Cambridge, Mass. 02142
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liver a gain of a million.

Cross says his group might be
able to produce prototype devices
in six to eight months. Although no
formal proposals have been made,
Autonetics will be looking for Air
Force or NASA sponsorship. The
group hasn’t spent much time on
readout techniques, but in the
earlier surface-effect work, an array
of metal oxide semiconductor
transistors was used as an amplifier
in the detectors’ package.

APT to grow

Ever since 1963, when the Tiros 8
satellite began automatically trans-
mitting pictures of the earth’s sur-
face to ground stations, scientists
have been using the pictures to
predict weather, chart hurricanes,
and perform meteorological re-
research. The prime users have
been NASA, the Air Force, and the
Environmental Sciences Services
Administration (ESSA).

But now, interest in Automatic
Picture Transmission is booming
in other quarters, and both the
space agency and industry see a
growing market—ranging from
schools to local television stations
—for APT equipment. And do-it-
yourselfers in the U.S. and else-
where have been building their
own APT receiving stations for as
little as $400.

The major reason for the grow-
ing interest is NASA’s long-term
commitment to APT; the agency will
definitely be using the system for
at least another five years, and
some officials say the period could
lengthen to a decade or more. The
system is used on all ESSA and
Nimbus satellites. And NASA plans
to relay APT pictures from future
orbiting Nimbus satellites to Ap-
plications Technology Satellites so
that a Nimbus on one side of the
globe can pass pictures to the ATS
on the other side. Right now, plans
call for relaying Nimbus E pictures
to the ATS-F satellite.

Hobby project. Several weeks
ago, a publication entitled “Con-
structing Inexpensive Automatic
Picture Transmission Ground Sta-
tions” was released by NASA’s Of-

fice of Technology Utilization. The
book details how an APT station
can be put together for $500.
Charles H. Vermillion, the author
and man in charge of ground-sys-
tem development at the Goddard
Space Flight Center, has already
received dozens of inquiries on the
book. The information-seekers
have ranged all the way from firms
considering production of APT
equipment to a home for the aged
that has already started work on
its station. Vermillion points out
that there are many jury-rigged
APT stations already in operation.

One such station was built by
John B. Tuke, a Scot, who made
an APT receiver out of surplus
parts. Another APT station has
been built in Turkey, and a man
in Princeton, N.J., put one together
using a rolling pin for a picture
drum,

John Stein, sales manager for
Muirhead Instruments Inc., Moun-
tainside, N.J., a commercial pro-
ducer of APT equipment, says
there’s a hot market in surplus
Navy AN/TXC-1 transceivers, which
talented amateurs can convert into
APT receivers.

Commercial APT equipment is
also being produced by several
other firms. The Electro-Mechani-
cal Research Corp., College Park,
Md., has begun selling sets for
$5,000, while others, including
Muirhead, have been producing
costlier equipment for the Air
Force and NASA.

Vermillion says at least a half-
dozen firms are readying APT
equipment—ranging from kits for
hobbyists to sophisticated $5,000
to $10,000 units—for the market.
Muirhead’s Stein says that the
Navy is shopping for shipboard
APT equipment and that colleges
are starting to buy the equipment
to train meteorologists. Muirhead
delivered one system to the Uni-
versity of Miami and expects other
college orders shortly.

Fishing market. Stein, who con-
cedes that the competition will be
getting tougher, says the market
is large and includes tv networks,
foreign governments, private re-
search organizations, and fishing
fleets.

Vermillion says, “Space photog-
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You have probably replaced
your High Voltage Rectifier Tubes
for the last time.

New Silicon“Doorbell”
Rectifier Modules just plug in,
last almost forever,

save you lots of money,

and let your equipment

keep its cool.

Modules with current ratings from 0.67 amps to 6.6 amps,
and PIV's from 2.5 KV to 15 KV just screw together to
permanently replace over 50 different types of tubes.
Ratings to over 100 KV.

Reduce cabinet temperatures by 60°F to 100°F — pro-
long the life of your other components.

Reduce power consumption by eliminating filament.
Designed by high-voltage engineers who built in tremen-
dous capacity to handle overload surges.

Only void-free, whiskerless, controlled avalanche, indi-
vidually fused-in-glass Unitrode diodes are used.

For fast action, call Fred Swymer COLLECT at (617) 926-0404

Send for Bulletin N-130A. It's 16 pages of really com-
plete specs, diagrams, pictures, cutaway drawings, ap-

WNITRODE®

d /
(4.
Copper

! - X="Filled epoxy

heat sink %= encapsulant
Threaded insert
mates with base

for stacking ke "
Shunting capacitor
14-28 threaded stud formed by package

Anti-corona ring

UNITRODE CORPORATION ¢ 580 Pleasant St., Watertown, Mass. 02172 ¢ Telephone (617) 926-0404 « TWX (710) 327-1296
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introducing
a new versatile
phase angle voltmeter
for production test

North Atlantic now brings you a new group of solid-state Phase Angle Voltmeters
for precision phase-sensitive nulling applications in production test and ground
support equipment.

Designed for versatility, they feature measurement of the vector components (in-
cluding phase) of complex AC signals at 4 discrete frequencies from 30Hz to
20KHz. Operating frequencies can be rapidly changed without calibration by direct
plug-in replacement of frequency modules and harmonic rejection filters. Full
operating performance is maintained over a bandwidth of -=5% and with 10X
signal input overload.

The unit illustrated is the Model 214A. Also available are the Model 214B with
reference isolation, and Model 214C with both signal and reference isolation.

North Atlantic’'s sales representative in your area (see EEM) can tell you all about
these units as well as other Phase Angle Voltmeters and Phase
Sensitive Converters.

NORTH ATILANTIC industries, inc.
TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803 ¢ 516 —681-8600

®
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raphy is here to stay and APT is
the beginning. Nations will need
APT equipment to train interpreters
and meteorologists.” He adds that
when earth resources and other
photographic satellite programs get
off the ground, the APT system will
have trained a whole generation
of interpreters.

Currently, the Government of
Mexico is using APT equipment on
loan from NASA to establish a na-
tional meteorological system. The
Mexicans plan to look at all the
uses of APT and determine how
pictures can be distributed na-
tionally so that current data can
be used by fishing fleets, airports,
local weather stations, and scien-
tists. According to Vermillion, the
Mexican studies may be crucial in
showing other countries the value
of massive dissemination of space
photography.

Computers

Automated technician

“Lab technicians are scarce, and
engineers aren’t willing to stand still
for the sort of tedious, cautious, and
often repetitious work we need in
today’s research,” says Harold
Posen. This is one reason why solid
state physicist Posen has develop-
ed what he called an automated
scientific laboratory at the Air
Force Cambridge Research Labor-
atories, Hanscom Field, Mass.

An example of the sort of experi-
mentation going on at his lab is
Posen’s own work on the atomic
structure of materials. With the aid
of X-ray diffraction, he is trying to
come up with statistics showing the
probability of a given element oc-
curring in a given place in a mole-
cule or crystal lattice.

Patient computer. But the method
of diffraction analysis Posen is
forced to use is one which takes a
long time, extremely sensitive X-ray
detectors, and a great deal of data
reduction. Since computers have
plenty of patience, are as accurate
as their programs, and process data
rapidly, Posen obviously opted for
a computer to run the lab.
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“This is one of the latest steps in
the evolution of the computer as
a scientific tool,” he says. “At first,
digital computers were treated like
giant desk calculators; then as om-
nivorous data-collection devices.
Now, we hope to develop what is
almost a symbiotic relationship be-
tween the computer and the experi-
ment.”

The IBM series 1800 computer
Posen is using is programed to keep
a running check on experimental
results, to rectify errors in the ex-
perimental set up, and to signal
when something unusual occurs. It
controls nearly every facet of the
experiment, and all the experiment-
al equipment.

Time saver. As an example of
how it might rectify an otherwise
wasteful experimental error, Posen
says that the computer could moni-
tor the number of X-ray impacts at
a scintillation counter and either
add or subtract attenuation from
the path of the X-ray beam to bring
the count closer to predicted levels.
Thus, much valuable experimental
time could be saved.

In Posen’s X-ray diffraction ex-
periments, the experimental condi-
tions are unchanged for times
ranging from minutes to hours,
leaving the computer little to do
but note the counting rate from the
X-ray detector. Thus, Posen is plan-
ning to add more experiments to
his super-technician’s workload as
quickly as programing can be de-
veloped and proven.

Among Posen’s candidates for au-
tomation are: Hall-effect measure-
ments, mass spectrometry, electron-
spin resonance, and crystal struc-
ture analysis in semiconductors.

Communications

Sound out of sight

Anyone who has watched a Barbra
Streisand television special knows
that she doesn’t stand still for long.
Her activity makes it tough to keep
a microphone both close to her and
out of the picture.

After a Streisand tv special about
three years ago, the Columbia
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Theonly .
. thing this

discriminator
lacks IS

Serious, price
competition

The SCD-5 phase lock loop discriminator represents the latest addition to the
DEI F/M product line. Switchable loop filter bandwidths for operation within
MI's of one and five are supplied as standard filters. Constant time delay
input filter provides data distortion less than 0.3% at DR = 5.

The small size of the modules permits five discriminators to be installed in
a standard 19-inch housing assembly with a panel height of only 3% inches.
Over 50 discriminators can be accommodated in a standard 72-inch rack.

Using all silicon transistor and IC circuitry, the SCD-5 is available with digital
output and is priced under $850.

For further information on what the SCD-5 has to offer, contact the DEI sales

office nearest you.

Defense Electronics, Inc.

PRODUCERS OF

RESEARCH
DEI o NEMS-CLARKE DEVELOPMENT
EQUIPMENT MANUFACTURING

ROCKVILLE, MARYLAND (301) 762-5700; TWX: 710-828-9783; TELEX: 089602  LOS ANGELES,
CALIFORNIA (213) 670-4815 e INTERNATIONAL: ROCKVILLE, MARYLAND e CABLE: DEIUSA;

INTELEX: 64102 « Sales Representatives: Rome, Italy » London, England * Madrid, Spain » Tel Aviv, Israel
Bromma, Sweden * Rijswijk, Holland « Koln, Germany e« Paris, France * Zurich, Switzerland » Oslo, Norway

Circle 61 on reader service card

61



MODEL 640
GAUSSMETER
All solid-state—

sion — 5V AUX out-

only

the ALL-NEW 620 & 640
BELL GAUSSMETERS
offer

you these combined features
_____for Increased Versatility —

able from stock.

1000X scale expan-
put standard.

MODEL 620
GAUSSMETER
All solid-state auto-
matic battery take-
over in case of line
power failure, Avail-

i

PRECAL'BRATED PROBES Z new imaginative design

permits changing probes without recalibration (probe and instrument are programed).

Temperature Compensated Probes —with £0.005%/°C temperature
2 dependence make possible a stability not formerly available in medium
priced gaussmeters.

High Accuracy — 0.5% FS to 10 kG and 1.0% FS to 30 kG (possible without
reference to cal magnet).

True Zero & Field Polarity — measure direction as well as magnitude.
Probe Versatility — 15 standard transverse, axial & multi-axis probes.
Direct & Independent meter readout of ac and dc fields.

1V Calibrated Output at front panel output jacks.

1000X Scale Expansion with automatic zero center meter
reading in incremental mode (640 only).

A

’ F. W. Bell, Inc.

3
4
5
6
7
8

All this and a Gold Seal
Probe Guarantee, too!

(

1356 Norton Ave.
Columbus, O. 43212
Ph. 614-294-4906
TWX: 810-482-1716

“BELL PRODUCTS for

PLANNED PROGRESS'U
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Broadcasting System—having spent
more than it liked rehearsing boom-
mike technicians without eliminat-
ing boom shadows in the picture—
decided that it needed a better
wireless lapel microphone.

Because those now available op-
erate at about 27 megahertz, their
signals are especially susceptible
to interference from fluorescent
lights, automobile ignitions, and
other sources. Also, fidelity is poor
because the mikes transmit only
a part of the full audio bandwidth,
making the relayed voice sound
muffled or distorted.

Uhf and f-m. CBS brought the
problem to Microwave Associates
Inc., Burlington, Mass., which de-
vised a relatively high-fidelity,
broadband wireless transmitter,
called Portamike, operating in the
ultrahigh frequency range at 950
Mhz.

According to Jack Fackler, the
project engineer, the Portamike is
a miniature microwave broadcast-
ing station with a range of about a
quarter of a mile. It uses frequency
modulation for freedom from in-
terference and transmits almost the
whole range of voice frequencies:
50 to 12,500 hertz, 0.5 decibels—
a frequency-response curve flat
enough to meet most hi-fi stand-
ards. Audio distortion is only about
1% at most.

The Portamike is all solid state,
with discrete components, and runs
for a minimum of six hours on its
battery pack. Fackler's engineers
have designed it to operate from
13 to only 8 volts to keep it on the
air despite failing batteries.

Lowering the boom. The 10-
ounce, 6-inch mike resembles a
cigarette package with a couple of
mike inputs and a radio-frequency
output connector at one end.

Only a prototype has been de-
livered, but it has performed so
well that CBS has ordered six more,
and Donald W, Smith, sales engi-
neering manager of Microwave
Associates, sees a market in the
making. “If the quantity material-
izes, we might well make them a
regular part of our product line,”
he says.

Although there would be com-
petition from the wireless mikes
selling at $500 to $1,000, Smith fig-
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who are o oking for
frequency multipliers.

You don’t have to buy individual diodes and spend valu-
able time fiddling with various configurations to get the
performance you need in a CW multiplier. The new
Hewlett-Packard SRD modules are easily and efficiently
transformed into CW frequency multipliers when taken
from a resistively terminated circuit and terminated in
a resonant circuit. Simple, fast and economical. The
sketches above tell the story.

At the top is HP’s coaxial microwave comb generator
module (50 ohm). The second line shows the module
driven by an oscillator/amplifier of either 100, 250, 500
or 1000 MHz, resulting in a “comb” spectrum when
terminated resistively. Py, is indicated in dark blue.
The bottom sketches show what happens when the SRD
module is terminated in a resonant circuit. The Py line
simply becomes the original Py, increased by = Qp. The
resulting resonant spectrum is shown at the right.
Simple?

For receiver applications, testing systems, ECM, radar,
airborne systems, surveillance systems—the versatility
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of the HP 33002 family gives you new simplicity in a
time-saving, money-saving module to meet your har-
monic generation needs. Miniature size and rugged, all-
solid-state construction gives reliable performance, at 4
input frequencies, with or without connectors.

Your local HP field engineer can provide you with addi-
tional technical details and specifications. Application
Note No. 920, Frequency Multiplication With Step Re-
covery Diode Circuits, tells the whole story. Or write
Hewlett-Packard, Palo Alto, California 94304 ; Europe:
54 Route des Acacias, Geneva.

01715

I

HEWLETT E PACKARD

SOLID STATE DEVICES
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Only the best

panel meters have

dual slope integration

actual size

DC MICROAMPERES

APPs new
digital panel meter i

Bulletin 61 has
full details

means the meter maintains its +=0.1% accuracy
(DC voltage) over long periods of time.
Erroneous signal transients are eliminated also.

There are other digital panel meters, but
this one has an exceptional combination
of attributes. It doesn’t flicker annoyingly. It
counts fast and it reads fast, so that you are
always seeing an up-to-the-split-second signal.

APl’s digital meter not only looks pretty,
butits required panel space is only 3 inches
high and 4% inches wide. It has no ‘‘iceberg”’
configuration behind the panel. Standard
ranges begin at O to 20 microamperes DC and
0 to 200 millivolts DC.

List price: $320.00

INSTRUMENTS CO.

CHESTERLAND, OHIO 44026 « (CLEVELAND-216) 729-1611 « TWX: 810-427-9230

In Canada: Oshawa, Ontario  (416) 576-1541
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ures that Portamikes offer enough
performance to warrant a higher
price. How much higher will de-
pend on the market. “We need to
sell at least 200 to 300 of these de-
vices to get our price down into the
$2,000-to-$3,000 range,” says Smith.

Hec’s optimistic about such a
market, having received many re-
quests for information in the past
month or so from broadcasters. In
discussions with prospects, Smith
says, he has found that the Porta-
mike might allow studios to cut
production costs by doing away
with boom mikes entirely.

Smith isn’t limiting his efforts
to tv. Stage productions and pos-
sibly even films are also on his
list.

For the record

Precursor, The first NASA test and
training satellite (TTS-1) re-entered
the atmosphere this month, ending
its five-month mission. The tiny
satellite gave NASA a chance to
completely check out the manned
spaceflight network for the forth-
coming manned Apollo missions.

TTS-1 was used with the new
unified S-band equipment for a se-
ries of complete simulations of
manned missions. Another TTS will
be launched shortly.

Stitched. The Singer Co. and the
General Precision Equipment Corp.
have signed a merger agreement
and are awaiting the word from the
stockholders.

Takeover. Pending stockholder
approval, TRW Inc. will take con-
trol of Clevite Corp., Cleveland, a
maker of electronic assemblies, in-
struments, and metal products.

Better late . . . Following the Mo-
hawk Data Sciences Corp. and
Honeywell Inc., the International
Business Machines Corp. has come
out with its own keyboard-to-mag-
netic-tape units [Electronics, April
15, p. 193]. The new units are the
model 50 magnetic data inscriber
and the model 2495 tape cartridge
reader.
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Creates a true micromodule for the IC Age

You may have worked with circuit modules before, but
none like these. Unlike some others, micromodules from
Philco-Ford’s WDL Division make full use of advanced
IC technology. They accept all existing monolithic ICs,
using thin-film and discretes only where necessary. They
embody functional circuits of great complexity, opening
the way to far more effective systems packaging densities.

Digital and analog micromodules from WDL employ
compatible logic up to 40 MHz in standard DTL, T°L
and MOS circuits. They include some of the most sophis-
ticated designs in today’s state-of-the-art. Numbered
among these are multiplexers, operational amplifiers,
D-to-A and A-to-D circuits, and many computer inter-
faces. Over 200 types exist to meet your requirements.

ADD (Automated Design and Documentation) This Philco-Ford computer-programming serv-
ice generates system documentation at a cost significantly below that of hand-prepared equiva-
lents. The computer program error checks design input data, optimizes the arrangement and
sequence of wiring instructions, calculates wire lengths, provides wire lists sorted by length and
by name, and maintenance lists. The program is available to all users of Philco-Ford micromodules.

You can service a micromodular system—from a single
connector plate to complex rack-mounted arrays —with
consummate ease. Clearance holes in the module cover
provide front-panel access to all input / output terminals
(no more trouble-shooting from the back). Color-coded
labels identify logic families at a glance.

These same micromodules have performed with dis-
tinction in major military and space-support programs,
notably at NASA's Manned Space Flight Center in
Houston. They are proven!

For complete information, request Data File 151. Write
Product Sales Manager, WDL Division, Philco-Ford Corp.,
Mail Station C-41, 3939 Fabian Way, Palo Alto, Cali-
fornia 94303. Or call (415) 326-4350, extension 5981.

PHILCO -

PHILCO-FORD CORPORATION
WDL Division « 3938 Fabian Way
Palo Alto, California « S4303
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,' Centralab
" “fLittle Giant?” Microglass
‘. <Z£ener Regulators

¥ 4

S '
~~--“’

Centralab’s Little Giant zeners thrive in tight
spots. Their performance and competitive
pricing have opened new product miniaturization

possibilities in entertainment, industrial and high IN
reliability military and aerospace applications.

Our 400 mW regulator has a zener voltage
breakdown of 6.8 through 200 volts; the 1 watt ANY
from 6.8 through 200 volts; and the 1.5 watt
from 6.2 through 200 volts. So the Little Giants
do a big job in crammed quarters. What else?
They're tough. So tough that gruelling tests of
acceleration, mechanical and thermal shock,
vibration, lead and body strength, temperature,
humidity, salt spray and altitude leave them
unscathed. Centralab’s Little Giant zeners.
Real crowd pleasers.
FOR MORE INFORMATION ON DIODES,
SOLAR CELLS AND READOUT DEVICES,
WRITE CENTRALAB TODAY. THESE
CENTRALAB PRODUCTS ARE MARKETED
DIRECT TO MANUFACTURERS AND THROUGH
CENTRALAB SEMICONDUCTOR DISTRIBUTORS;
INTERNATIONALLY THROUGH GLOBE-UNION ”
INC. — INTERNATIONAL DIVISION. 4

\
A

CROWD

] \
I |
i |
1 4 CENTRALAB
[pE— ‘ , Electronics Division
A ‘ Y 4 GLOBE-UNION INC.

5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201
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The more complex
the data system gets,
the simpler Cimron
can make it for you!

Let’s face it. You shouldn’t have to be an elec-
tronics genius just to understand a system like
the one shown here. You don’t have to design the
system to know what you want it to do—or to
use it. That’s where Cimron comes in. And the
more complex the problem, the simpler Cimron
can make it for you. That's what we’re here for.
To provide the expertise in this specialized field
so you don’t have to do it yourself.

The Model 1130 Production Test Applications
System shown here monitors 100 channels of input
signals, measures and records the data. It happens
to employ a Cimron DVM with converters, a scan-
ner, a serializer and a digital recorder. It could
have been designed to solve your special problems
as easily. For help, call Cimron collect at (714)
276-3200, or write Department B-112, 1152
Morena Boulevard, San Diego, California 92110.

CIMEIRCING: =

A Division of YN
Lear Siegler, Inc. |>ﬁg}{” E §>
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From idea to hardware in 50% less time, at 30%
less cost, and with the highest degree of accuracy
in the industry!

Completely eliminates heating problems associ-
ated with backplane wiring.

<« 36 card assembly of “blue
chip” logic cards, showing
readily accessible color coded
test points for all functions.

it done?

Data Technology
has the answer with
automated logic card
chassis wiring. Write
for complete informa-
tion on this unique pro-
duction technique that

-
will slash costs, shorten the e
time span between concept L i i
and completion, and put doc- & \ —
umentation in a new D cow
perspective. Ve e i e g
¢ A Typical backplane wiring for Data
e el Technology’s “blue chip” logic cards. Three card
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