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160 MHz for $5900

Buying a frequency synthesizer has been something like buying a
car. There’s a confusion of models, options, and price ranges. Except —
there has never been a so-called “intermediate”-model synthesizer.
That’'s because price and performance ranges of synthesizers have
tended to cluster just at both ends of the spectrum. The choice was be-
tween lower-cost, limited-frequency-range models and those with
everything, including a sky-high price tag. So, the buying decision was
one based on either trade-off or over-capability.

This is not true any longer! GR has filled the price-capability gap
with the new 1165 Frequency Synthesizer. Frequency range is wide,
0.01 to 160 MHz in 100-Hz steps. The price is only $5900, less than half
the price it used to cost to get 160 MHz. If you can furnish your own fre-
quency reference signal (5 or 10 MHz), you can get a model for only
$5300. In the $5900 model, frequency accuracy is maintained either by
an internal precision 10-MHz oscillator (1 x 107 per day) or by an ex-
ternal drive or lock source. Output is 0.1 to 1 V into 50 ohms. Both fre-
quency and level can be externally programmed; the 1165 is ideal for
applications requiring remotely-programmed local oscillators. Harmon-
ics are typically down 30 dB (at maximum output into 50-() load); spur-
ious, discrete non-harmonic signals are typically down 60 dB.

For complete information, write General Radio, West Concord,
Mass. 01781; telephone (617) 369-4400. In Europe: Postfach 124, CH

8034, Zurich, Switzerland.
GENERAL RADIO
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New HP 250 MHz Scope
Takes the Pressure
Off Calibration Labs

Components required to calibrate
the HP 1830A vertical amplifier.

The new 250 MHz real-time 183A
scope has fewer calibration adjust-
ments than any other high frequency
scope on the market. That means you
can cut the time required for scope
calibration to a bare-bones minimum
—and reduce your downtime at the
same time!

Design of the 183A is new through-
out—state-of-the-art technology, in-
cluding integrated circuits, is used so
fewer adjustments are necessary to
provide calibration. For example, in
the HP 1830A Dual Channel Vertical
Amplifier, you have one high fre-
quency R-C adjustment, pulse re-
sponse—the only high frequency
adjustment in this plug-in. And the
1840A Time Base has only one HF ca-
pacitive adjustment, stability! (Other
calibration adjustments: 1830A —five
variable resistors to set offset and
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sync balance. 1840A — five variable
resistors, one variable capacitor to
set sweep timing, balance, and trig-
ger sensitivity.)

But that's not all! The calibrator
built into the 183A mainframe gives
you <1 ns rise time at 2 kHz or 1 MHz,
with 50 mV or 500 mV amplitude. You
can quickly spot check time, ampli-
tude and pulse response calibration
on the line or on the bench.

From the performance standpoint,
the 183A mainframe works with any
of the 180 series plug-ins, at full
published specs—four channel, dif-
ferential/dc offset, 12.4 GHz sam-
pling, 35 ps time domain reflecto-
meter, to mention only a few.

Count and compare the number of
adjustments and you'll know why
the 183A can take the pressure off
your metrology or calibration lab.

Components required to calibrate
the HP 1840A horizontal time base.

With today’s increasing demand
for the newer, higher frequency
scopes, you're going to have to stock
a whole new series of parts—so, go
with the low cal, high performance
champ—the HP 183A Oscilloscope.

Get full details on the new 183A
and the entire 180 Scope System from
your nearest HP field engineer. Or,
write to Hewlett-Packard, Palo Alto,
California 94304. Europe: 1217
Meyrin-Geneva, Switzerland. Price:
HP 183A 250 MHz mainframe, $1750;
HP 1830A 250 MHz Dual Channel Ver-
tical Amplifier, $850; HP 1840A 250
MHz Time Base, $550. 080/1A

HEWLETT nﬁ PACKARD

OSCILLOSCOPE SYSTEMS
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The data amp with the expected difference.

Hewlett-Packard’s new 2471A is
designed for high-speed amplifier-per-
channel systems. And it's got exactly

the kind of features you're looking for:

low drift, high CMR, four calibrated
gains, and five selectable bandwidths.
As you'd expect in any high quality
data amp.

But there’s more: 100% computer
testing of critical circuits from 0° to
55°C, matching of IC amps to within
14 uV/°C, and completely reliable
operation in 95% humidity at up to

40°C. Only as you'd expect from HP.
The amplifiers are mounted in pairs

on circuit boards for easy, plug-in instal-

lation. And frequently-sct controls, such

as gain-select switches and input zero pots,

are located up front to pcrmit system set-
up without removal of the boards.

With two independent channels
per plug-in, HP’s new systems data
amplifier offers you up to 20 channels of
high quality amplification, complete
with combining case, power supply and
connectors, all for a cost of less than

$370 per channel.

For all the specifications on the
data amp with the difference you expect
only from HP, call your local field sales
engineer. Or write Hewlett-Packard,
Palo Alto, California 94304; Europe:
1217 Meyrin-Geneva, Switzerland.

06002

HEWLETT @ PACKARD

DATA ACQUISITION SYSTEMS
Circle 2 on reader service card
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Japan’s tight labor market—a blessing in disguise

@ The Japanese electronics industry is riding the crest of a
wave that was generated by its own unprecedented growth
and is sustained by a strong sense of national purpose. That
alone undoubtedly would guarantee rapid application of
advanced technology to finished products; ironically, Japan’s
labor shortage may be helping even more. Japanese com-
panies are pressing development of IC’s for television and
LSI for calculators and computers not only to cut costs and
increase reliability, but also to eliminate assembly steps
for which manpower is critically short.

Thus, Sony’s use of ceramic filters in its radio sets to
replace i-f transformers permits doing without assembly-
line workers who formerly were needed to align the receivers.
Similarly the four-IC design of Sharp’s microcalculator re-
duces its otherwise labor-intensive assembly process to a
simple task. Japanese color-set makers are also anxiously
awaiting development of a “jungle-circuit” IC that can
replace the myriad components now included in the video
detector, sync separator, agc, horizontal afc, vertical and
horizontal oscillators, and perhaps even the chroma de-
modulator circuits.

A corollary effect of the worker shortage is the trend
to semiautomation, On the one hand, labor in Japan has
not priced itself out of the market, and as a result the
electronics industry is anxious to use all the manpower
it can get. Yet scarcity dictates the use of mechanical and
electronic aids to boost worker productivity. So, for example,
at NEC’s computer plant in Fuchu, a bank of semiauto-
matic wire-wrap machines slashes the need for many opera-
tors. And at Fujitsu’s Kawasaki plant, a battery of girls
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wires subassemblies for numerical-control computers, aided
by flashing x-y section locators and a sequencing readout
that defines both wire length and the exact pair of terminals
to be connected.

While Japanese engineers work overtime on schemes
such as these to simplify and speed up production, managers
plot ways to best utilize the Japanese labor force. Often
they must import workers from scattered farm communities
to a central factory. At Sanyo’s color-set plant in Gifu,
1,600 of the 2,150 girls who work there live in company-
run dormitories. Sanyo also houses 296 male employees
within its complex, as well as a few family groups. The
dormitory-based workers are mainly junior and senior high
school graduates for whom industry recruiters have waited
impatiently. Most have an opportunity to continue their
education under company subsidy.

Few firms profess enthusiasm for operating a hotel busi-
ness. Nevertheless, the community spirit generated among
employees as a result of working and living together re-
inforces their enthusiasm for corporate paternalism. It is
reflected in pride of workmanship and product quality,
and makes high-production and zero-defects programs easier
to administer. The live-in employees eat their meals at
dormitory cafeterias, and play volleyball, basketball, and
swim at company facilities within the manufacturing complex.
(Managers and workers alike at Hitachi’s Kodaira-Shi semi-
conductor plant, where 2,400 of its 3,500 female employees
live, are proud that members of its girl's volley-ball team
formed the nucleus of Japan’s silver-medal Olympic team.)

Some companies, like Fujitsu, for example, expect to
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Readers Comment p

circumvent the need for additional residential buildings by
constructing small plants in carefully selected smaller towns
(as, for example, a 500-employee plant in a community
of 20,000 people). The big Japanese firns sometimes set
up satellite plants and operate them as subsidiaries under
an obscure name, reaping the benefits of a labor rate that's
less than it would be under the aegis of the better-known
parent.

Still another approach to solving the labor shortage is
the establishment of overseas manufacturing plants. Toshiba
employs 200 workers in a Mexican semiconductor facility
in which it holds majority ownership. The company is
bringing another plant on line in South Korea. Even in these
remote locations Toshiba envisions rising labor costs. It
therefore expects to quickly install semiautomatic assembly
equipment to guarantee high productivity.

Do Japanese employees view automation as a threat to
their jobs? Apparently not. Perhaps slogans like “Advanced
technology creates unending demand” and “Jobs done right
create prosperity” that are displayed prominently over
their production lines help allay such fears.

Not too surprisingly, the unions in Japan generally are
sympathetic to manpower problems, and do not balk unduly
when schemes to simplify products and cut labor content
are proposed. Furthermore, workers in Japan are well-versed
in national objectives; they are imbued with the necessity
for competing on an international scale. In the end, the
very scarcity of their numbers may help Japan surge ahead
of the U.S. in the incorporation of advanced technology into
electronic products.—D.C. @

McGraw-Hill News Service
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Radar braking

To the Editor:

I was greatly astonished to read the article
on radar braking [Jan. 5, p. 155]—it describes
a system which I invented, developed and
patented. The article constitutes an unau-
thorized disclosure of patented, proprietary
technical details which cost me more than
$2.5 million and 16 years of work to develop.

I made the details available to Bentley As-
sociates Inc. through a contract in September
1968. Bentley was to expedite product engi-
neering for me for mass production. The com-
pany was unable to meet the terms of my
contract and hence defaulted. I still hold an
offer from Bentley, dated May 1969, to grant
the company license to manufacture the sys-
tem and to provide Bentley with consultation
on product improvement; but, I have not
chosen to accept it.

George E. Rashid
Rashid Automatic Radar Brake Co.
Detroit

* Paul D. Flannery, vice president of Bent-
ley Associates, replies that the company did
indeed enter into a contract with Rashid in
September 1968 to provide certain services
and goods. But, according to Flannery, “At
no time did Rashid provide us with any in-
formation or material of a proprietary nature.”
Bentley’s only knowledge of the Rashid in-
vention came through public disclosure of
his patent, Flannery adds, asserting that
Rashid defaulted on the contract with Bent-
ley. The system described in the article “was
developed by Bentley using exclusively its
own resources and capabilities,” Flannery
says, adding that the Bentley system “is
unique in its objectives and technique.”

According to Flannery, Bentley did offer to
enter into licensing agreement with Rashid
with the idea that Bentley’s “expertise could
be applied at a later date to make the Rashid
invention a practical system resulting in a
product which would complement our Bentley
product line.” However, says Flannery, that
offer was withdrawn when Bentley became
aware of a recent patent (U.S. 3,448,822 is-
sued to Francis G. and Frank R. La Lone)
which the company says represents a “sub-
stantial improvement” over the Rashid in-
vention.

Shipshape

To the Editor:

With regard to your article on the Queen
Elizabeth 2 [Feb. 2, p. 104], there are some
inaccuracies concerning the notch antennas.
Contrary to what your article states, the
notches have been fully operational for over

(Continued on p. 6)



Problem: Find 28 volt 4-input
DTL power gate immune to
80 volt transients.

Solution: The Siliconix H-100
Dual Power Gate, offers high
AC and DC noise rejection and
operates directly from 28 volt
power supplies.

Siliconix H-100

The H-100 was developed for
use with noisy aircraft and ma-
rine power supplies; output
drives 100 mA and sustains 90
volts. Available in TO-86 or
TO-116 packages. Write or call
today for the data sheet on the
Siliconix H-100!

"‘Siliconix
incorporated

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

Readers Comment

six months. The bolts that “report-
edly glowed red” had nothing to
do with “holding the notch.” They
were simply the bolts used to se-
cure the contacts on a prototype
relay that was undergoing proving
tests, The manufacturer had inad-
vertently used steel bolts instead
of brass. And, of course, they got
hot due to r-f heating. The capac-
itors and relay that failed did so
before we were informed that the
transmitters were producing more
than six times the power for which
the notches were designed. Since
the upgrading of the antennas, no
overheating problems have been
experienced.

Your article gives the impression
that a radio operator must perform
prodigious gymnastic feats while
trying to tune the couplers and the
notches to the transmitters. The
notch controls, which are situated
adjacent to the relevant transmitter
controls, only require the operator
to set two switches and a dial-a
task easily performed “while chew-
ing an apple.”

P.T. Veness
England

= The article didn’t say the notch
antennas didn’t work, It merely
traced the problems concerning the
antennas and pointed out that radio
operators preferred not to use them.

Nipper's new master

To the Editor:

I think you will be pleased to
know that Nipper, who Roger Ken-
neth Field reported [March 2, p.
101] had been “kicked out” by his
employer, RCA, is alive and well and
living in Japan. His image adorns
high fidelity Audiola stereo equip-
ment and Victor Vision television
sets sold by the Victor Company
of Japan Ltd. Furthermore, Nipper
sits faithfully atop innumerable
sets throughout dealer showrooms
across Japan, with head cocked,
still listening for his master’s voice.

Edward Mueller
Tokyo, Japan

= Nipper is indeed working for
the Victor Company of Japan,
which, incidentally, has had no con-
nection with RCA since the second
world war. It just proves that you
can’t teach an old dog new tricks,
or perhaps that you can’t keep a
good dog down.

Readers’ letters should be addressed:

Electronics

To the Editor

330 West 42nd Street, New York,
N.Y. 10036

A change in command

Those subscribers who read our masthead—in its customary place
at the top of page 4—will notice an important change. Gordon Jones,
who has guided the progress of Electronics for the past four years,
is no longer publisher. A group vice president for the McGraw-Hill
Publications Company since 1969, he has been named to head an
important new group—Management Information Services.

Succeeding Gordon Jones as publisher of Electronics is Dan
McMillan, associate publisher since August 1969. No stranger
to the magazine, Dan McMillan started with Electronics in 1956
and served as district manager until 1961 when he joined the elec-
tronics group of TRW Inc. During his eight years with TRW, he
served in various managcment positions, most recently as general
manager of the United Transformer division.

Our best wishes go to Gordon Jones in his new position. And it
is with pleasure that we welcome Dan McMillan as publisher of

Electronics.

Editor-in-Chief
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the little things that count...
in the Big Time.

U000
HouRg

Sub-miniature and miniature events counters and elapsed time indicators...
with such high reliability that they set the industry’s standards. With such
myriad capabilities that they lend themselves perfectly to state-of-the-art appli-
cations: Space exploration; communications equipment; aircraft controis;
computer technology; automated systems; laboratory procedures. Think of
your own applications. If you require a little counter to tell you how many...or
a little timer to tell you how fong...chances are you're ready for the Big Time.

For additional information, contact:

SPACE AND SYSTEMS GENERAL TIME

DIVISION Progress in the World of Time

1200 HICKS ROAD, ROLLING MEADOWS, ILL. 60008 / (312) 258-0740

BITE INDICATORS « ROTARY SWITCHES « TRIMMER POTENTIOMETERS  ELAPSED TIME INDICATORS + EVENTS COUNTERS
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Who’s Who in this issue

Brinton

Journalism and electronics are the winning combination for
both the article that starts on page 123 and for James
Brinton, who wrote it, with substantial assists from Elec-
tronics’ field offices. Manager of Electronics’ Boston bureau,
Brinton entered the Navy after a 1960 graduation from
Washington University, St. Louis, where he studied Eng-
lish and physics. He worked on the Polaris program before
leaving the Navy to pursue journalism.

Zobrist

“Get involved” could serve as a motto for George Zobrist,
author of the article on computer-aided design programs
that begins on page 95. As a consultant to the Bendix
Corp. and the Wilcox Co., he focused on applying the
computer to engineering design problems. Now, at the
University of South Florida, he is active in organizing
seminars on CAD, and has lectured on the subject at several
American and foreign universities and institutes.

Electronics | March 30, 1970
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Roberts

Selling wasn’t exactly a burning ambition of
Frederick Roberts, author of the article starting
on page 116, He recalls “telling my father I
didn’t want to be a salesman.” But Roberts took
a sales job while a student at the Polytechnic
Institute of Brooklyn, He’s now vice president,
marketing, at North Atlantic Industries.

Rosenblatt

A natural choice to write the article on the ther-
moelectric outer planets spacceraft that begins
on page 108 was Alfred Rosenblatt, who is
Electronics’ military/acrospace editor. Rosen-
blatt graduated from Cooper Union School of
Engineering and studied at Columbia Univer-
sity’s Graduate School of Journalism.

Teamwork between industry and editors was the
factor that contributed most to the article that
begins on page 86. Groups of Electronics’ editors
conducted round-table discussions attended by
product planners from companies all around
the nation. George Watson of Electronics’ staff
put it all together.



Why the

bankers gave
us the money:

From left: W. Jerry Sanders lil, President and Chairman of the Board. D. John Carey, Managing Director of Complex
Digital Operations. Sven E. Simonsen, Director of Engineering, Complex Digital Operations. Frank T. Botte, Director of
Development, Analog Operations. James N. Giles, Director of Engineering, Analog Operations. Edwin J. Turney, Director
of Sales and Administration. Jack F. Gifford, Director of Marketing-and Business Development. R. Lawrence Stenger,
Managing Director, Analog Operations.




At a time when credit couldn’t get
any tighter without twanging, when
the semiconductor industry needed
another bunch of hotshots like you
need a power failure, a new company
got the Bank of America, Schroder
Rockefeller, The Capital Group, Inc.
and Donaldson, Lufkin & Jenrette to
give it enough cash, enough credit,
enough commitment to make the new
company a serious marketing factor
before its first anniversary.

This is what we told them:

1. We are hotshots.

If you have to call us names, that’s
as good as any other.

As individuals and as a growing
team, the members of this company
invented circuits, processes and
markets. Each has had a serious
technical or marketing position with
a major semiconductor firm. Each has
his own commitment to excellence.

Let’s face it: That’s why we got
together.

OWe know what

we're doing.

We’re in the large chip MSI and
LIC business. Period. No jelly beans.
No 10,000-gate freaks. Only the tough-
to-make, easy-to-utilize mainstream
circuits.

We selected the best people in the
business to build (to our specifica-
tions) a processing facility that was
optimized for the precise, complimen-
tary process control requirements of
complex, high performance digital
and linear integrated circuits.

We decided to make only one
quality of circuit: mil spec reliability
or better. By this concentration of
technical resources, we're able to get
yields that let us sell circuits which
meet the most stringent military

reliability requirements and the
equally stringent pricing require-
ments of the commercial market.

And it feels so good, we’re going
to keep it up.

Oh, yes. Out of our checkered pasts
we remembered that there was a
kind of annoying difference between
employees and owners. So we fixed it.
Every employee here is an owner.
(As a matter of fact, every owner is
an employee except for the bankers.)

3We know who

you are.

You’re in the fastest-growing part
of the market; probably the computer
and peripheral equipment business.

You’ve been had by experts, so
you’re ready to listen when we say:

We’'ll never announce a product
that isn’t in high volume production,
in-house qualified through docu-
mented electrical and mechanical
life testing, 1009, stress tested to
MIL STD 883 and in
inventory.

The other reason we got the money
is that we told the bankers we’d
introduce complete product lines—
digital and linear—for sale in volume
before we are a year old.

And we will.

Advanced

Micro Devices Inc.

901 Thompson Place, Sunnyvale, California 94086
Established May 1, 1969

Advanced Micro Devices has
perfected the production technology
of complex, mainstream digital and
linear monolithic circuits.“'l
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The Lint-Pickers
open a new plant!

And look whas in it for you!
y -.' A" |

When demand exceeds supply, something's got to
be done. And UOP Norplex did it.

To meet your growing needs for laminates, we've
opened our new, all-modern, 50,000-square-foot
plant in Franklin, Indiana.

Adding to the production capabilities of our
large plants in LaCrosse and Black River Falls,
Wisconsin, this centrally-located facility will also
speed up service on the Norplex laminates you
depend on: multi-layer, copper-clad and unclad.

This new plant features the most modern lami-
nating equipment and the finest technology in the
industry. And you can be sure Norplex at Franklin
will carry on the "'Lint-Picker'’ tradition of con-
tinuing research and complete quality control.

UOP Norplex is a division of Universal Qil
Products Company, a half-billion dollar company
busy making life better through research and prod-
uct innovation around the world.

Werite for our latest catalog. It's designed to help
engineers select the right laminates for every need.

Main Office and Plant  Franklin Office and Plant
Norplex Drive P.O. Box 186—Route 31 Norih
LaCrosse, Wisconsin 54601  Franklin Industrial Park
608/784-6070 Franklin, Indiana 46131
317/736-6106

85 NORPLEX

LAMINATED PLASTICS
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How much better

will a pulse-tested
5000 perm toroid
perform in your
transformer?

WE'D LIKE TO
SHOW YOU SOME DATA.

Pulse testing gives your pulse trans-
former consistent performance.
It’s not a guessing game anymore,

You know how consistency in a
ferrite toroid can boost the per-
formance of your product because
you know transformers. And we
know toroids. They’re our spe-
cialty.

We’d like to show you the data
and rely on your good judgment.
Our business is built on the belief
that good designers are the best
judges.

Six standard sizes from .100” to
.375". Available with parylene
coating.

FERRONICS
INCORPORATED

66 North Main Street, Fairport, New York 14450
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Who’s Who in electronics

“If things were smooth, life would
be pretty dull.” With that under-
statement, Donn Williams, 49,
approaches his task of rebuilding
morale and credibility as a price
competitor for military and com-
mercial business, and channeling
new business potential at the
Autonetics division of the North
American Rockwell Corp., where
he recently became president.

Williams, an aeronautical engi-
neer, succeeds the more aloof S.F.
Eyestone, who was relegated to an
engineering vice presidency at NR’s
aerospace and systems office in a
January shakeup. The earthier Wil-
liams was most recently senior vice
president for resource management
of the former Aerospace and Sys-
tems group, He was with Autonet-
ics continually from 1950 through
1964, when he left to become presi-
dent of Tamar Electronics Indus-
tries. He returned to Autonetics in
1965 as assistant to the president.
His rise through the ranks is at-
tributed by some to his reputation
for being something of an efficiency
expert.

He believes, contrary to many
who are sounding the death knell
for Autonetics, that present con-
tracts will keep the division going
for two to three years, and that
new business will come, although
it won’t necessarily be big-ticket
hardware,

Missile moving. Williams is satis-
fied that the Minuteman 3 guid-
ance-system program “will move
in a positive direction” even though
Honeywell is trying to qualify as
a second source because of recent
management changes — including
wholesale layoffs. It’s now easier
to find out where problems exist
since all guidance elements at
Autonetics were recently brought
under one general manager. Says
Williams, “I think the problems
we’ve had on Minuteman stemmed
from the program being diffused
throughout a number of divisions,
which made coordination a prob-
lem.” But he’s less specific about
the F-111 avionics program, prob-
ably because there’s a good chance
further production of the plane
will be halted.

Still on the military side, Wil-

Williams

liams says, “We’re making a big
effort to win the B-1 avionics; but,
even if the program goes and Auto-
netics wins, we’re talking about
a small number of aircraft.”” Thus,
although the major effort is being
devoted to satisfying present cus-
tomers, plus honing the organiza-
tion to win the B-1 avionics con-
tract, Autonetics under Williams
will push hard for smaller pro-
grams that might be worth $10
million to $20 million a year to the
firm.

In commercial microelectronics,
Williams speaks candidly of start-
up problems affecting the process
and yields on the Autonetics Prod-
ucts division’s contract to deliver
more than 2 million MOS arrays
to the Sharp Corp. of Japan. But,
these have been solved, he says.
“We delivered in February three
times the number of circuits we did
three months ago, and Sharp is
producing tens of thousands of
calculators per month.”

His title is director of medical re-
search, but Dr. Allen Wolfe’s real
job with the Barnes Engineering
Co. of Stamford, Conn., is selling
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Universal Counter and Timer
Fully Programmable
Field Replaceabie ICs

Signal Level Indicators

138735248 %

8401 PROGAAMMABLE COUNTER AND TIMER
VR FLW GAe RESEY DWELAY TimE

*NOW! THE NEW 6401A WITH 10NSEC TIM AND PERIOD MODLES...$1875.

Beckman®

Place your order for the Model 6401 with your local Beckman representative:

Barnhill Associates * Denver, (303) 934-5505 - Albuquerque, (505) 265-7766 * Phoenix, (602) 263-1250 + Houston, (713) 621-0040 * Richardson,
(214) 231-2573 - Salt Lake City, (801) 487-1327 * BCS Associates, Inc. * Orlando, (305) 843-1510 * Greensboro, (919) 273-1918 « Huntsville, (205)
881-6220 * Williamsburg, (707) 229-6198 * Plantation, Fla., (305) 584-7556 * Burlingame Associates, Ltd. ©+ Mount Vernon, (914) 664-7530 - New
York City area, (212) 933-5555 » Rockville, (301) 427-1255 - Bala Cynwyd, (215) 835-2080 * Syracuse, (315) 454-2408 *+ New York State, Enterprise
9-6400 * Moxon Electronics * Los Angeles, (213) 272-9311 + Sunnyvale, (415) 734-4352 - San Diego, (714) 274-6525 * Pivan Engineering * Chicago,
(312) 539-4838 * Cedar Rapids, (319) 365-6635 * Mission, Kansas, (913) 722-1030 * Indianapolis, (317) 253-1681 * St. Louis,(314) 872-8424 + Minne-
apolis, (612) 537-4501  Brookfield, (414) 786-1940 * Seatronics, Inc. * Seattle, (206) 767-4330 * S. Sterling Company - Cleveland, (216) 442-8080 -
Pittsburgh, (412) 922-5720 * Dayton, (513) 298-7573 * Southfield, (313) 357-3700 * Yewell Electronic Sales, Inc. * Lexington, (617) 861-8620 * Easton,
(203) 261-2241 * Beckman Instruments,Inc., Electronic Instruments Division, Richmond Operations, (415) 526-7730

INTERNATIONAL SUBSIOIARIES: AMSTEROAM; CAPE TOWN; GENEVA; GLENROTHES, SCOTLANG; LONDON; MEXICO CITY; MUNICH; PARIS; STOCKHOLM; TOKYOQ; VIENNA
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277 C DISCAPS
O RRIEMRERATIURE

SENSITIVE APPLICATIONS

Perma-Power, a division of Chamberlain Mfg. Corp.. a leading manufac-
turer of radio controlled garage door openers, specifies RMC DISCAPS
to assure reliability under extreme environmental conditions.

RMC produces a full range of DISCAPS for temperature sensitive cir-
cuitry or applications requiring exact temperature compensation, Fre-
quency and temperature stable types, as well as units of predictable
variability, are available.

DISCAPS are produced to the highest standard of quality and may be
specified with complete confidence.

If your application requires special physical or electrical characteris-
tics, contact RMC's Engineering Department.

Write today on your company letterhead
for your copy of the complete RMC catalog.

DISCAP RADIO MATERIALS COMPANY

CERAMIC / A DIVISION OF P. R, MALLORY & €O., INC.
GENERAL OFFICE: 4242 W. Bryn Mawr Ave., Chicago 46, lIl.

CAPACITORS Two RMC Plants Devoted Exclusively 1o Ceramic Capacitors

16
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Who’s Who in electronics

thermography to physicians. If they
accept infrared scanning as a
diagnostic tool, Barnes would sell
a lot of medical thermographs be-
cause only one other company, the
AGA Corp., competes with the
Connecticut firm in the U.S.

A thermograph like Barnes’
[Electronics, Aug. 5, 1968, p. 221]
focuses infrared radiated by an
object onto a detector, whose out-
put current modulates the intensity
of the electron beam in a cathode-
ray tube. The result is a picture
showing hot areas as dark spots
and cooler ones as lighter regions.
Since many diseases and injuries
cause characteristic temperature
changes in the tissue around them,
doctors use thermography to locate
or identify such things as tumors
and arthritic joints.

Not a be-all. In fact, the long
list of suggested applications makes
the thermograph sound like a valu-
able tool. Another virtue is that
the technique is totally passive;
no radiation shoots through the
patient and no needles are stuck
into him. With these features to
point to, Wolfe, himself an intern-
ist, should have an easy job. He
doesn’t. The technique is new;
since few doctors have heard of
it in medical school, they’re skep-
tical. And because it’s new, there’s
very little documentation and guide-
lines about what it can and can’t
do. Back in the early 1960’s some
physicians thought it could do
almost anything and said so. When
thermography couldn’t live up to
their promises, the approach was
discredited. Wolfe’s biggest task
is to wipe off this snake oil.

Referring to one of the early
claims, he says: “You can’t diag-
nose cancer with a thermograph;
it just gives the physician informa-
tion for his diagnosis.”

Among Wolfe’s jobs at Barnes
is talking to prospective customers.
With money getting tighter, par-
ticulary in research, Wolfe is
changing Barnes’ sales approach.
“We used to stress the research
aspect of thermography,” he says,
and tell the user how he could
“lead the way into tomorrow.” Now
the emphasis is on what ther-
mography can do today and how
it can make money for the doctor.
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Macrodata
introduces
topographical
LSI.

"Topographical LS| is a completely new approach to the design of MOS/LSI
chips and wafers. The design technique is based on the constraints of the device and
process parameter rules rather than the performance parameters. With Topographical

LS! and Macrodata's CADIS (Computer-Aided Design Information System), we are
designing and producing chips in six weeks compared to six months for
present logic cell techniques.

Since one man, with CADIS, controls the whole Topographical process from

design through artwork generation, both design integrity and “in-house’ control
are maintained. Best of all, ‘Topo’ LS gives you the possibility of multiple vendor
sources for actual wafer processing.

If you would like to know more about Topographical LS|, cail me personally, or write
for free brochure describing ‘Topo’ LS! in detail.”

DR, WILLIAM C. W. MOW
PRESIDENT
® MACRODATA COMPANY
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MacrooaTa

Macradata Compalty. 20440 Corisco Street. Chatsworth, California 81311/ (213) 882-8




Capacitor reliability, iust like the reliability in
your gerospace equipment, is only as good as
the people behind the product. At General Electric
capacitor reliability is built in, start o finish, by
quolhy-oriemed people, assuring the .dependability
you require in your equipment design.

Reliability starts with our Research and De-
velopment teams. inquisitive and creative
people, who have greatly advanced electrolytic
capacitor technology, are continually exploring ma-
terials and methods to develop new and better ways
to meet your needs.

It continues with the involvement of scores of
men and women who subject capacitors to exhaustive
quality control during manufacture, with units receiving
hundreds of quality checks.

it concludes with exacting test people who pre-
cisely verify capacitor performance through rigorous
test procedures.

Reliability comes from people like these . . - in
research, design, quality control, manufacturing and
testing. People who share your pride in producing reliable
equipment . . .and do something about it.

To learn more about reliable GE capacitors
through people, contact one of the “*problem solvers’
—your GE Electronic Distributor or ECSO District Sales
Manager. Or write Section 430-43, General Electric
Company, 1 River Road, Schenectady, N- Y. 12305.

Electronic Capacitor and Battery Dept. Irmo, S. C.

GENERAL (%5 ELECTRIC
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Tantaiv
Tubular or Rectangular
Meets or exceeds per-
formance and environmemol
requirements of MIL-C-3965.
For polar and nonpolar
applications in military and
high-performance industrial
equipmem.
e Voltage range . Up to 450 vDC
e uf range 0.15 to 3500 uf
e Temp. range .- 55C to 85C
or 125C







ow theres apacl
Everything incluc
plant orours.

Our plan is whatever you want to make it. It can be
everything you need for your panels. Or just some
of the things.

We can start serving you at the design stage. Or
we can provide components to meet your designs.
We can supply all the wiring, too. Our own
TERMI-POINT* point-to-point automatic wiring
system that works with solid or stranded wire, and
is easily maintainable. Your capital investment to
get your panels wired with our method is zero.
Whether you wire in your plant or we do it in ours.
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age plan forpanels.
Ing wiring...In your

Printed Circuit Connectors. One piece ortwo piece. Your plant or ours. It doesn't really matter which. You can wire
In a great variety of sizes that can all be wired with our machines in your plant. Or let us do it for you in our

automatically on TERMI-POINT or wrap-type posts. plant. To your specifications, of course.

IC Packaging Panels. We can supply header com-
ponents in a wide variety including Dip Headers,
Miniature Spring Sockets, and various IC Sockets.
All available with TERMI-POINT, wrap-type or
solder posts.

Input/Output Connectors. Both M Series and High

Density Rectangular Connectors are available with

rear posts for automatic wiring. They can be panel

mounted and are obtainable in a host of position

sizes. Both are furnished with TERMI-POINT or If you're interested in whart else we can do with panels, write for

wrap-type posts. more information to: Industrial Division, AMP Incorporated,
Harrisburg, Pa. 17105.

AINF

INCORPORAT
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High Voltage
Silicon
Rectifiers

Available in production quantities now!
HIGH VOLTAGE RECTIFIERS*

1000V lo |1.99| 7000V lo |1-99

VA10 |50ma[1.36/]VC70 [1.5a [6.82
VB 10 (100maA|1.41]| VF 5-7 5mA(1.71

VF10-7 [10ma[1.89
1500V VF 25.7 |25mal|2.08
VA15 | 50mA|l.44| 8000V
VB 15 [100mA(1.51 yegg

2000V 10,000V

1A |7.15

VA 20 | 50mal1.55|VF5-10 | 5mA{1.96
VB 20 [100mal1.59{ VF10-10(10mA|2.16
VC 20 2A [5.20| VF 25-10 (25maA [2.38

2500V 12,000V

VA5 | 80ma(166] Uf 30,15 10, 4
VB 25 [100mal1.72 :

VF 25-12 [25ma [2.68
3000V 15,000V

VA 30 [25mA|1.93[VF5-15 | 5mAj2.30
VB 30 [50mA(1.88(VF 10-15|10mA[2.54
VC 30 2A [5.52|VF 25-15 [25mA 2.80

20,000V

3500V

VF5.20 | 5mA[2.97
VA 35 [25mAR.701 1 6.0(10ma[3.27
4000V VF 25-20 [25ma [3.60

VB 40 |50ma 2,05 25,000V

VC40 | 2A [5.85[VF525 [ 5mA[372
VF 10-25 [10mA [4.09
sy VF 25.25 [25ma [4.51

VB 50 |50ma|2.40 30,000V

VC50 [1.54 [6.18
v(F: 2_5 SmalL 60| VF 530 | 5mA(2.46
VF 105|104 |1.77|VF 10-30 (10mal4.01

VF 25.30 |25mA [5.39

VF 25.5 | 25 mal1.95
30,000V

ey VF540 | 5mA [5.95
VB 60 |50mA[2.62| VF 10-40 [10ma [6.54
VC 60 [1.5A [6.50|VF 25.40 [25ma [7.20

/;

=

.\50/)\( i //\

VA SERIES

VC SERIES

VB SERIES

*Available with fast recovery characteristic.

VARO

SEMICONDUCTOR DIVISION, 1000 N. SHILOH
ROAD, GARLAND, TEXAS 75040 (214) 272-4551 *
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Meetings

Filters on the boardwalk

Springtime in Atlantic City usually
means a walk on the boardwalk,
a visit to an auction, or being en-
tertained on the Steel Pier. How-
ever, from April 27 to 29 electrical
engineers and physicists will have
something else to do while at this
famous New Jersey resort. They
will be able to attend the 24th an-
nual Frequency Control Symposium
sponsored by the U.S. Army Elec-
tronics Command. The symposium
will be housed at the Shelburne
Hotel and will consist of eight tech-
nical sessions.

“The basic idea of the sympo-
sium is to cover the latest develop-
ments in physics and engineering
while also trying to discuss items
of technical interest to the manu-
facturers of quartz-crystal filters,”
says G.K. Guttwein, technical-pro-
gram director. And crystal filters
will occupy the lion’s share of the
time with sessions on fundamental
research and quartz-crystal re-
search, filtering techniques and
crystal filters, crystal design and
engineering, and crystal measure-
ments, Other sessions include an
introductory one, oscillators and
synthesizers, atomic- and molecu-
lar-frequency control, and time-
keeping and distribution.

Twist. The highlight paper of
the symposium is one of the 12 in-
vited papers; it is by Raymond D.
Mindlin of Columbia University
and is titled “The Thickness Twist

of a Quartz Strip.” Mindlin is an
expert in the field of vibration in
anisotropic bodies. Other invited
papers include: review of digital
filtering, generalized filters using
surface ultrasonic waves, active fil-
ters, laser frequency-stabilization
techniques, automatic frequency
control and phase locking of lasers,
surface waves and their develop-
ment, and time-frequency technol-
ogy in system development,

Many specialized organizations,
such as NASA, the Naval Research
Lab, and the National Bureau of
Standards are presenting papers
on various subjects. For instance,
NASA papers include frequency
comparison of the NASA experi-
mental hydrogen maser with a
mean of five commercial cesium
standards, and diurnal phase of
very-low-frequency signals near
the antipodal of the transmitter;
while NBS papers cover possibili-
ties for future primary frequency
standards. The Navy lab’s papers
are on a second satellite-oscillator
experiment, and time and frequency
transfer through the use of a micro-
wave link.

The symposium includes papers
from as far away as the University
of Khartoum in the Sudan as well
as contributed papers from Har-
vard, Columbia, and Georgia Tech.

For further information, contact V.J.
Kublin, U.S. Army Electronics Com-
mand, Ft. Monmouth, N.J.

Calendar

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

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

Joint Railroad Conference, IEEE;
Sheraton Hotel, Philadelphia,
April 7-8.

Reliabliity Physics Symposium, 1EEE;

Stardust Hotel and Country Club,
Las Vegas, Nevada, April 7-9, 1970.

Meeting and Technical Conference,
Numerical Control Society; Statler
Hilton, Boston, April 8-10, 1970.
Computer Graphics International
Symposium, IEE; Uxbridge, Middlesex,
England, April 13-16, 1970.

International Geoscience Electronics
Symposium, IEEE; Mariott Twin Bridges

(Continued on p. 24)
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If 97,650 aren’t enough

...we'll propose one just for you

Switching problem? Bring it to Cherry. We'll
make the switch search FOR you. From among the
nearly 100,000 different switches made possible
by our highly specialized switch design and
manufacturing facilities.

With so many switches from which to choose,

there’s sure to be one that's perfect for your appli-
cation . . . and to solve your switching problems.

CHERRY %

Whether it's a simple adaptation of something we've
already produced or a standard catalog type switch
available from stock, you’ll get fast action from
Cherry. And, if your application requires tooling,
we'll propose an entirely new switch . . . just for you.

SEND FOR OUR NEW 44-PAGE FULL LINE CATALOG.
It contains complete design information on Cherry
long life precision switches.

CHERRY ELECTRICAL PRODUCTS CORP.
1650 Old Deerfield Road, Highland Park, lllinois 60035

Makers of patented Snap-Action, Leverwheel/Thumbwheel and Matrix Selector Switches.
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TRYGON

power

supplies
dare...

Full Range
Bench and Rack
Precision
Power Supplies
to 320 VOC,

up to 150A.

l? ‘:}} ‘vl‘ 1
MEDIATE
l?)‘IXELIV ERY

m Auxiliary features important
to varied application
= Single, dual and triple outputs

u Field proven high quality and
reliability

Write today for your copy of Trygon's
1970 Power Supply Handbook

T TRYGON POWER SUPPLIES

111 Pleasant Avenue, Roosevelt, New York 11575
Tel: 516-378-2800 TWX: 510-225-3664
Trygon GmbH 8 Munchen 60, Haidelweg 20, Germany
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Meetings

(Continued from p. 22)

Motor Hotel, Washington, April 14-17.
1970.

Semiconductor Packaging in the 1970’s,
Polytechnic Institute of Brooklyn; Park
Sheraton Hotel, New York, April 16-17.

USNC/URSI-IEEE Spring Meeting;
Statler Hilton Hotel, Washington,
April 16-19.

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

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

Southwestern IEEE Conference &
Exhibition; Memorial Auditorium,
Dallas, April 22-24.

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

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

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

Transducer Conference, IEEE;
National Bureau of Standards,
Washington, May 4-6, 1970.

Aerospace Power Conditioning Special-
ists Conference, |IEEE; Royal Pines Mo-
tel, NASA, Greenbelt, Md., April 20-21.
Industrial and Commercial Power Sys-
tems and Electric Space Heating & Air
Conditioning Joint Technical Confer-
ence, IEEE; Jack Tar Hotel, San Fran-
cisco, May 4-7.

Safety in Research and Development,
National Safety Council and the
American Society of Safety Engineers;
Cambridge, Mass., May 4-5.

National Appliance Technical
Conference, |IEEE; Leland Motor Hotel,
Mansfield, Ohio, May 5-6, 1970.

Spring Joint Computer Conference,
IEEE; Convention Hall, Atlantic City,
N.J., May 5-7.

Midwest Symposium on Circuit Theory,
IEEE and the University of Minnesota;
University of Minnesota, Minneapolis,
May 7-8.

International Microwave Symposium,
IEEE; Newporter Inn, Newport Beach,
Calif., May 11-14.

Annual Technical Conference and
Exhibit, American Society for Quality
Control; Pittsburgh Hilton Hotel,
May 11-13.

Southeastern Textile Industry Technical
Conference, |EEE; Marriott Motor Hotel,
Atlanta, Georgia, May 14-15.

Aerospace Electronics Conference,
(Naecon) IEEE; Sheraton Dayton
Hotel, Ohio, May 18-20.

Conference on Signal Processing
Methods for Radio Telephony, IEE;
London, May 19-21.

Short courses

Data Structures, Association for
Computing Machinery; Marriott Twin
Bridges Motor Hotel, Arlington, Va.,
April 14; Holiday Inn, New York,
April 15; Howard Johnson’s Chatham
Center, Pittsburgh, April 16; Pick
Congress Hotel, Chicago, April 17;
$90 fee for nonmembers.

Managing Systems Analysis and Design,
Association for Computing Machinery;
Hiklton Inn, Kansas City, Mo., April
16-17; Jack Tar Hotel, San Francisco,
April 30-May 1; Airport Marina, Los
Angeles, May 4-5; Pick Congress Hotel,
Chicago, May 21-22; $165 fee for
nonmembers.

Call for papers

Symposium on Reliability, IEEE,
American Society for Quality Control;
Sheraton Park Hotel, Washington,

Jan. 12-14, 1971, May 1 is deadline
for submission of paper titles and
abstracts to J.W. Thomas, Program
Chairman, Annual Symposium on
Reliability, Vitro Laboratories, 14000
Georgia Ave., Silver Spring, Md. 20910.

Symposium on Man-Machine systems,
IEEE; Langford Hotel, Winter Park,
Fla., Nov. 12-13. May 15 is deadline
for submission of summaries to S.E.
Michaels, Bell Telephone Laboratories,
Room 3D-529, Holmdel, N.J. 07733,

Conference on Electron Device
Techniques, IEEE; United Engineering
Center Auditorium, New York, Sept.
23-24. May 15 is deadline for
submission of abstracts to Hayden
Gallagher, Hughes Research
Laboratories, 3011 Malibu Canyon
Rd., Malibu, Calif. 90265.
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TIs quiet
revolution in
value

- W

L

11110y

Plastic DTL does cost less.

So it’s only 6 or 7 cents per circuit.
Who wants to pay for more than
he needs—especially when pro-
duction runs can multiply those
cents into big money.

If you’re paying more for dual-
in-line packaging (plastic or ce-
ramic)...if you need Series 15830
DTL ICs and need ’em fast...call
TI or your authorized TI Dis-
tributor.

We’'re delivering more than
100,000 plastic devices a day —and

Add it up.

maintaining more than 1,000,000
pieces in inventory as a further
assurance of fast delivery on our
wide choice of functions.

Our plastic package has also
proven its reliability. We’ve ac-

TI delivers 33 DTL devices,
including the tough ones:
v~ all dual flip-flops
v+~ all single flip-flops
+» one-shot
v+ all power/buffer gates

cumulated 80,000,000 device hours
of reliability test data during the
four years TI has manufactured
the DTL SN15830N series.

If you want to do some further
figuring on plastic DTL, get our
slide-rule data sheet. Write Texas
Instruments Incorporated, P.O.
Box 5012, M.S. 308, Dallas, Texas

75222.That’s where the m
quiet revolution is going Z]
on.Or call your authorized

TI Distributor.

TEXAS INSTRUMENTS
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IN less than one second

Permanent gas-tight

electrical connections
with Gardner-Denver

@ine-Wnap toois

These light, quiet air tools wrap wires at a high rate of
speed for solderless connections that are permanent, gas-
tight, and reliable. Model 14XL1 weighs 1315 ounces,
takes bits and sleeves for 20 through 32 gauge wire.

* Pneumatic Wire-Wrap tools have pistol grip or straight
handles. Or you may prefer our electric-powered models.
Or the model with rechargeable battery. Manual wrapping
and unwrapping tools are available for service kits. Bul-
letin 14-1 describes them all. Write for your copy today.

GARDNER-DENVER

Gardner-Denver Company, Quincy, Illinois 62301

*Registered Trademark
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Chicago

See these
April 7, 8 & 9

Gardner-Denver
Wire-Wrap Tools

at NEPCON CENTRAL
BOOTH 703

Sherman House,




ustom(en Cable
Constructions
by Chester

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

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

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

J
1
|
|
1,
|
§
1
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RECORDING STUDIO: Audio sound
cable: 25 shielded pairs, stranded copper
conductors, low loss insulation, twisted
with uninsulated drain wire, isolated alu-
minum tape shields, ¢abled, PVC jacket.

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

AIRCRAFT SIMULATOR MFR.: Control
cable: 12 triples shielded jacketed,
stranded copper conductors, PVC insu-
lated, individual shield jacket calor
coded, cabled overall PVC jacket.

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

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

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

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

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

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

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

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

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

CHESTER CA

OPERATIONS

CITIES SERVICE C
CHESTER, NEW YOR
PHONE 1092) aBO0-a T 1@l
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Metal-clad circuit materials

We supply metal-clad laminates
in flexible, rigid board, and
ultra-thin. Our lineup includes
the widest selection of flexible
materials, including Kapton and
Mylar types. We offer highest
quality glass-epoxy laminates
of all grades, to military, NEMA,
and IPC specs.

Laminated plastics

We manufacture laminated
sheets, rods, and tubes in an
unmatched variety of materials,
dimensions, and shapes to suit

the most exacting requirements.

In sheets, for example, we offer
more than 50 base grades with
reinforcements of paper, glass,
fabric, asbestos, and other
materials.

Molded plastic parts

Molding thermosetting plastic
parts calls for experience and
equipment—and we have both.
We offer molding capability that
produces parts of unusual
shapes that require little or no
finishing, and with strength
comparable to laminated
plastics. Our know-how results
in economical molded parts.



Fabricated plastic parts

Specialized equipment,
experience, rigid quality control,
and application engineering
are four big advantages of
Synthane-Taylor plastics
fabrication. We can handle
every step, from raw materials
selection to tooling and
production. We produce any
size, in any quantity.

FE

Vulcanized fibre

We furnish vulcanized fibre in
sheets, rolls, coils—and
fabricate it, too. It has excellent
electrical and mechanical
properties: resistance to arcing,
flame, abrasion, impact, wear,
chemicals. It is strong, flexible,
formable.

——————————————

r

Synthane-Taylor has the
capability to meet your every
need every day of the week.
There are three plants, local
warehouses, and a nationwide
staff of sales engineers to
serve you.

Today'’s the day to find out more.
Send the coupon for full
information.

Synthane-Taylor Corporation
Valley Forge, Penna. 19481

Please send
and/or.

information
samples on;

] Metal-clad circuit materials

(] Laminated plastics

] Molded plastic parts

(7] Fabricated plastic parts

[ Vulcanized fibre

(7] Have a sales engineer contact me

My application is

Name

Title

Firm

Street

City. State Zip

4

synthane -taylor
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When one of our 2W lighted
pushbuttons needs a
change of color filters,
legends, or lamps—the
change is simple. Because
the switch stays mounted
in the panel. Just one
straight, gentle pull and the
change is ready to be made.
The rugged design and
proven switch performance
are especially suited for
military/aerospace
applications. And our 2W

meets the requirements of
MIL-S-22885.

The 2W is available with
a wide variety of display
screens, color filters and
switch modules.

For more information
call your MICRO SWITCH
Branch Office or Authorized
Distributor, or write for
Product Sheet 2W.

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL

HONEYWELL INTERNATIONAL: Sales and setvice offices in all principal cities of the world.
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Computer promises
System 3-like job
at half price

Hughes implants
silicon diode at
room temperature

H-Pto sell
15-Ghz transistors

Electronlcs | March 30, 1970
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By incorporating some unusual design features in the processor and
read-only memory, Hetra, a Melbourne, Fla., computer maker, has built
a small machine that equals the performance of IBM’s System 3 but
sells for half the price. What's more, in larger configurations, the new
machine can do the jobs of larger computers at a System 3 price.

The basic processor, called the S/I, has three features that help
achieve this price/performance level: a very fast internal clock, running
at 15 megahertz, that pushes the TTL just about to its limit; a 50-nano-
second scratchpad memory of 64 bytes that’s expandable to 256 bytes;
and a push-pull instruction for processing characters in a last-in, first-
out stack, which helps optimize the read-only memory design. The read-
only memory itself, in addition to storing the usual control information,
contains a low-level Cobol-like compiler that permits the machine to
operate directly with rather sophisticated instructions.

These design features, in a processor that’s relatively simple, achieve
a substantial throughput even in Jayouts that include only a card reader,
a printer, and perhaps a paper-tape machine. Hetra’s larger systems,
the S/II and S/III, use magnetic tapes and disks. But they aren’t just
beefed-up S/T’s; rather, they’re comprised of up to four interconnected
S/T’s. The extra ones have a different read-only memory that tailors them
to the peripheral processing application.

Hughes Aircraft, probably the leading advocate of ion-implantation in
semiconductor devices, has produced silicon-carbide diodes with good
electrical characteristics at up to 400°C for implanting nitrogen or anti-
mony ion in material. Silicon carbide is considered an ideal semicon-
ductor material because of its chemical stability, hardness, and high-
temperature characteristics. Silicon devices work best at, or a little above,
125°C. The previous difficulty with silicon carbide, aside from the
scarcity of good material, has been the very high temperature needed
to dope it—long periods at 1,650°C in doping by epitaxial growth, or
up to 2,500°C with other growth and diffusion processes.

The Hughes Research Laboratory’s implantation, done at room tem-
perature, requires substantial annealing to heal the damage associated
with implantation but only for short periods and at maximum tempera-
tures of 1,400°C to 1,600°C.

However, George Smith, vice president and director of the labora-
tories, cautions that while the work holds promise for high-temperature
semiconductor devices and even though silicon carbide might make a
good physical light emitter, the shortage of the material remains a
problem.

The high-frequency transistor race continues to pick up speed. The
latest entry: Hewlett-Packard, which soon will start commercial sales
of transistors with a maximum oscillation frequency of 15 gigahertz. The
devices, now being used in the firm’s own instruments, deliver 50 milli-
watts and 4.5 decibels of gain at 8 Ghz at a bias of 400 mw. The state
of the art is under 10 Ghz.

To obtain this performance, H-P uses extremely shallow diffusion.
Because of this and a greatly simplified proprietary fabrication process,
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Debut pushed up
for CBS color EVR

Navy studies
two-frequency
modular transmitter

Design contract
due in May for
Congress computer

N.Y. pushed out
of Picturephone

Electronics Newsletter

H-P says it is getting extremely high yields—on the order of 80% to 90%.
Price to the outside customer for the unpackaged chip is expected
to be about $15; under $50 for packaged units.

Racing RCA to dominate the American television-playback market, CBS
has pushed up the delivery date of its color EVR system by a year—to
the fall of 1970. What'’s more, EVR (electronic video recording) will sell
for $795 in its new compatible color version.

EVR is a photographic system in which a flying-spot scanner built
into a tv attachment converts images on specially prepared film into
a video signal [Electronics, June 9, 1969, p. 139]. Meanwhile, RCA,
which is putting its money on the holography-based VPS (video play-
back system), is sticking with its promise to deliver in 1972 a $400 color
system with tapes costing $10 each [Electronics, Oct. 13, 1969, p. 43].
VPS will have an optical sound track—magnetic and phonographic
techniques have been rejected—and RCA scientists are still looking for
a photoresist suitable for mass-producing video playback system master
tapes.

Lockheed Electronics is readying a transmitter module that transmits at
two frequencies as a possible forerunner to the multiple-frequency
phased-array systems under investigation by the Navy. Such single,
multi-purpose arrays would eliminate the need for the many separate
antennas for radar and communications now on Navy ships.

Outputs of the Plainfield, N.J., firm’s module are 25 watts peak at
1.25 gigahertz (L band) and 8 watts at 3.75 Ghz (S band). The input
signal—250 milliwatts at L band—is first amplified, then frequency multi-
plied to S band.

Elements in the module are built separately on alumina substrates
using microstrip techniques, chip components, and deposited chrome-
gold interconnections. The circuit elements then are bolted down in an
x frame and interconnected to form the 6.5-by-5-inch module.

Lockheed, which began work on the dualfrequency transmitter with
its own funds, is being sponsored by the Naval Research Laboratory as
part of the Ships Integrated Electronic Systems (SIES) project.

The design contract for the Congressional computer system [Elec-
tronics, Dec. 8, 1969, p. 41] will be awarded in May, says Rep. Joseph
D. Waggonner (D., La.), chairman of a House subcommittee responsible
for the project. Eventually the system is expected to cost as much as a
major weapons system—billions of dollars over the next 10 to 15 years.

The design contract will go to one of some 35 competing software
companies; hardware manufacturers will not become involved until
system design is complete, in an expected year to 18 months.

Picturephone service, to have started this July in New York and
Pittsburgh, will be launched only in the Steel City. The reason: the phone
company is busy trying to straighten out New York's conventional
service. New York now is scheduled to get its video phones no earlier
than 1971 [Electronics, Jan. 19, p. 131].
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the logical solution

The E-H Research Laboratories, Inc., Amer-
ica’s leading designer and manufacturer of
pulse generators and other measurement
instruments, has teamed up with the Iwatsu
Electric Company, Ltd., Japan’s foremost
manufacturer of oscilloscopes. Together
they make an ideal team to solve any of your
logic problems.

For example, the E-H 137 pulser is an ideal
stimulus source offering a source imped-
ance of 50 ohmes, fast, ultra-clean, adjustable
leading and trailing edge ramps, all the out-
put levels you need for TTL and ECL logic
and 100 MHz pulse repetition frequency.

Team this up with the lwatsu 212 oscillo-
scope and you've got a team that'll perform
to your utmost satisfaction for years to
come. The lwatsu 212 is the ideal wide-band
scope featuring bandwidth in excess of 200
MHz, with sweep speeds and writing rate to
match. One M(} input impedance matches
directly with the impedance level of circuit-
ry under test. This is the only 200 MHz band-
width oscilloscope featuring 1ns-/cm and
delayed sweep in one instrument. Big,
bright 6x10 cm display is another feature.

These are only two instruments from a broad
line of E-H and Iwatsu instrumentation
exclusively available from E-H. So what-
ever your logic problems are, contact an
E-H representative today for the most logi-
cal solution.

515 Eleventh Street + Box 1289, Oekland, Californle 94604 « Phone: (415) 834-3030 - TWX 910-366-7258
In-Europe: E-H Research Laboratories (Ned) N.V., Box 1018, Eindhoven, The Netherlands, Telex 51116
In Japan: Iwatsu Electric Company, Ltd., 7-41, 1-Chome Kugayama Suginami-Ku, Tokyo 167, Japan
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Reliability is a spring, a wheel
and two thingamajigs.




Every AE Type 44 stepping
switch comes with them.

One-spring power.

The drive spring is a coil.
What it does is store up
power. When it comes time to switch, the spring
lets loose and moves the wiper assembly forward.
Each time using precisely the same pressure.

Notice our spring is tapered at one end. It’s
designed to perfectly match the power input. That’s
why you always get the best possible transfer
of energy.

At one end of the drive spring is an adjusting
screw. We turn it a little this way or a little that
way and the tension is always perfect.

Try that with a flat spring.

We re-invented the wheel.

The ratchet wheel is a little different. The way
it’s made, for one thing. First, we blank it. Next,
shave it. And
finally, case-
harden it. Then
it’s super strong. ~ -

Notice the big, square
teeth that always provide a
sure bite.

A thingamajig with teeth.

That thingamajig next to
the wheel is the armature
assembly. When the teeth
on the end of it mesh
with the teeth on the
ratchet wheel, they stop
the wiper assembly and
position it precisely on
the contact bank. Smooth as
silk, every time. No jarring, 4
no jamming,
no banging.

No adjustments,
either. Astheteeth
wear, they just
drop further into
the wheel. So nothing

.

ever gets out of whack. a

A pawl that floats.

On the end of the armature is the pawl. We
made it ““free floating” to eliminate the jamming
and binding that go with the old style pawl stop
block. And while we were at it, we stopped pawl
breakage and put an end to double-stepping or
overthrow.

Don’t bother looking for this special set-up
anywhere else. It’s patented.

The other thingamajig.
It’s called a contact spring. e
We’ve got some strong {
feelings as to what
makesacontact & .
spring strong. ‘3 s I )
In the first T—
place, we believe there’s strength in numbers. So we
put two sets of contacts on each spring. This means
you get a completed circuit every time. Without fail.
But someof the credit for this hasto go to our solv-
ing the most common cause of contact failure—the
build-up of insulating films on the contact points.
We make each set of points self-cleaning. That
way, the bad stuff doesn’t have a chance to build up.
Finally, take the buffers. We make ours of a
special, tough phenolic material that lasts. And
lasts. And lasts. All without wear or
distortion.
To make sure they stay in place, we
weld the buffer cups to the contact
springs. We weld, rather than use rivets,
' because our lab found that rivets have
a habit of falling off or wearing out.

Seeing is believing.

We could go on talking reliability and
tell you about our testing and run-in
room. There’s a lot more to tell.
But we’d rather have our
’ Sales Representative show
you. And let you see first
hand the reliability
\ that’s built into every
AE stepping switch.
Just call or write.
T ; Automatic Electric
Company, Northlake,

Illinois 60164.

LY
S

AUTOMATIC ELECTRIC

sussiolary oF GENERAL TELEPHONE & ELECTRONICS
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Introducing
The Electronics
Network.

Channel 1:
Sells the decision-making market.

Electronics is the worldwide electronics
marketing channel. Use it to build a market
position for your products. To create
acceptance for your advanced technology.

Or simply to sell ideas. E

Many of Electronics 81,000 subscribers Ppmb Kt
cannot be reached through any other Clcic o he i, e L
publication. Sixty-seven per cent buy
anywhere from $10,000 to over $1,000,000
worth of products each year. And many of
them never see salesmen.

40 skilled editors located in the key market
areas and an annual editorial budget in
excess of $1,000,000 provide Electronics
readers with broadband technical
information to help them do their jobs
better.

lectronics

e 0 1 prcesses. e 1))

Channel 2:
Covers the mass market.

Electronics New Product Preview is the
low-cost, mass-coverage channel to the
U.S. market (where approximately 70% of
the worldwide market is located). Use it as
cooperative direct mail to merchandise
off-the-shelf products, promote established
low profit-margin items. Or use it to
generate quick inquiries for your catalogs
and specification sheets. (Our first issue
produced over 50,000 inquiries.)

ENPP reaches 100,000 U.S. recipients
(without duplicating the circulation of
Electronics). It publishes more new-
product information than any other
electronics publication and presents it in
ten product sections.

DiP's socket
topcboards




Four channels

designed to work together

to make your
advertising budget
go farther.

Electronics
®

Buyer’s Guide

ELECTRONICS MANAGEMENT CENTER

Channel 3:
Reaches the ready-to-buy market.

Electronics Buyers’ Guide is the channel to
use for reaching customers who are
actively seeking sources of supply. EBG
goes to 85,000 engineers and purchasing
men, but is used by more than 375,000 of
them. (It's borrowed a lot.) The “yellow
pages"” gives the buyers all the information
they need in one reference: sources,
product and advertisements. Prime users
tell us they prefer EBG two to one over all
other directories, catalogs and registers
because it is so complete and easy to use.

Channel 4:
Provides custom marketing services.

Electronics/Management Center can
develop a customized information
program to help you reach your markets. It
can probe market potentials, test new
product ideas, improve old products, even
design a complete marketing strategy.

Electronics/Management Center has the
people and facilities to provide you with
custom-information in the areas of
management, marketing and engineering
consultation.

Write for the E/MC brochure, “A full-circle
information resource’

The Electronics Network.

A market-directed communications
service from McGraw-Hill.
Electronics. Electronics New Product Preview.
Electronics Buyers’ Guide.
Electronics/Management Center.

330 West 42nd Street, New York, N.Y. 10,

A




your multilayer man
for volume production

Twenty million boards a year make Cinch-Graphik
the world’s largest independent producer of
printed circuits. The industry’s most advanced
equipment, including an exclusive, 6-ton, 28 foot
multilayer camera is housed in a 125,000 square
foot plant that has capacity for additional volume
production.

For information on how Cinch-Graphik can
produce precision boards in volume, for you,
contact your Cinch—Sales District Office or
Cinch-Graphik, 200 South Turnbull Canyon Road,
City of Industry, California 91744, Telephone,
(213) 333-1201.

' CINCH-GRAPHIK '

DIVISION OF UNITED-CARR

CINCH MANUFACTURING, CINCH-GRAPHIK, CINCH-MONADNOCK AND CINCH-NULINE DIVISIONS OF UNITED-CARR INC.. A SUBSIDIARY OF TRW INC. CG-7008
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Now...save power supply design time
with this advanced concept from Tecnetics

And get the added advantages of reduced size,
increased reliability!

The Tecnetics team is now designing and manufacturing
repeatedly-used power conditioning circuits into con-
venient plug-in, M1IL-qualified, cold-weld, hermetically-
sealed, miniature packages...to help facilitate your
design and save time.

TEC is making available its combined experience in
the power conditioning and hybrid microelectronics
technologies by introducing a series of time-saving,
point-of-load standard modules in today’s dual-in-line
packaging configuration. These concepts can also be
used to accommodate your specific design requirements.

Electronics | March 30, 1970

TEC has been designing and manufacturing power
supplies for critical aerospace, military and industrial
systems for more than a decade.

For more information on these new power condi-
tioning concepts, tec-notes, prices or delivery informa-
tion, call (collect) 303-442-3837; write Tecnetics, Inc.
(formerly Transformer-Electronics Co.), P. O. Box 910,
Boulder, Colorado 80302; or TWX 910-940-3246.

i .
tecnetics inc.

The innovator in power conditioning
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Now take a peek
at the world’s
greatest printer...

Outclasses the competition ten ways!

This new CMC Model 415 Printer is so good, we don’t
want to obscure the facts with advertising rhetoric, so
here are ten reasons why the 415 is your best buy:

1. The mechanical printing mechanism is good for more
than 5,000,000 cycles without an adjustment, is replace-
able in the field, and provides legibility of an electric type-
writer.

2. Floating decimal point and automatic zero suppression

are standard features.

3. Line capacity from 7 to 21 columns is offered; and

red/black printing with color selection by numerical field

is provided.

4, Internal programming is included to allow printing

any input data character into any printed column.

5. Controls can be programmed remotely.

6. Uniquz “arint-command” feature allows priority con-
trol over the 3 input channels

7. Prints 3 lines-per-second— more speed than needed for

most applications—and allows use of either paper tape or
fan-fold stock.

8. Full IC design provides accurate reliable performance,
and IC sockets make maintenance easier.

9. Measuring only 8%2” w x 7%2”h x 172" d, this hand-
some, lightweight instrument is designed for a vast diver-
sity of data logging applications.

10. And to top it all —this great little printer sells for as
low as $1295!

For the full specs, circle the reader service number; and for
a demonstration, contact your local CMC representative.

COMPUTER MEASUREMENTS

A DIVISION OF NEWELL INDUSTRIES
12970 Bradley / San Fernando, Calif. 91342 / (213) 367-2161 / TWX 910-496-1487
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Introducing
the
first
bipolar
compatible

No ifs, ands or external resistors.

A lot of people have said their MOS ROM’s
were bipolar compatible. For output only.
Or just for typical case. Or only if you hung
on a resistor.

Solitron’s is “worst case” bipolar compat-
ible. Period.

Input can be as low as 0.4v for logic O.
2.4v for logic 1. Anytemperature between
—55°C and +125°C. Put it with any DTL or
T2L and it’ll work.

Of course compatibility isn’'t everything.
Which is why we made our MOS ROM fast
and versatile. (And static.)

Typical response 500ns. Worst case, 900ns.
1024 bits in four standard word-bit configu-
rations.

Programmable chip select.

We also made it available. Order UC 6525/
7525 now and you’'ll have it in four to six
weeks with your bit pattern. Or contact us
for details.

Solitron Devices, Inc., P.O. Box 1418,
San Diego, California 92112
Telephone (714) 278-8780

TWX 910-335-1221

SULIIN] oevices. e

(A part of Union Carbide is now part of Solitron.)

Electronics | March 30, 1970
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Auto- and cross-correlation analyses help engineers and
researchers to learn more about signals generated from
such sources as the human body, heavy machinery, jet
engines and linear systems.

To aid in determining whether these powerful techniques
can help you get more information from your experi-
ments, we'll send you a copy of our new brochure. It
provides useful applications information, and describes
our newest signal correlators which feature:

\ P.O. Box 565, Princeton, New Jersey 08540

P\ PRINCETON APPLIED RESEARCH CORPORATION
R|

Gentlemen:
[J Please send a copy of your Signal Correlator brochure.
[ Please have a P.A.R. applications engineer contact me.

Name

* Real-time, on-line analysis

* Time delays from 500 ns to 207.5 s (Model 101A)
* Variable time constants

* Dc to 500 kHz range

Organization

* Optional Fourier transform accessory Address
* Optional computer interface system
* New low prices: Model 100A $6950; Model 101A $8950 City State zZIP
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Silicon technology simplifies devices

Properties within the silicon—and many other materials—provide semiconductor
memory storage and circuit functions; technique eliminates p-n junctions

In recent years the IEEE show in
New York has become less impor-
tant for major technical announce-
ments than many smaller, more
specialized conferences. In fact,
many engineers look at the con-
vention more as a social week than
as a time lo keep up with new
developments in their fields. This
year, however, in one of the little
noticed seminars—Silicon Devices
in the 1970’'s—William S. Boyle, a
Bell Telephone Laboratories sci-
entist, mentioned what could be
one of the most significant develop-
ments in a decade, Boyle and G.E.
Smith have conceived and built
a simple silicon device that can
perform semiconductor memory
storage and circuit functions with-
out a junction by using just the
properties of the silicon material
itself, Already built by Bell is an
experimental eight-bit shift register
which can be used as a recirculat-
ing memory or as a delay line, In
addition, light image and display
devices, though not yet built, seem
within reach.

The implications of a semicon-
ductor technology requiring no
junctions are enormous. For one
thing, any semiconductor material
—not just silicon—can be used to
make use of its special properties.
For another, no epitaxial layers, as
required by bipolar devices, are
needed; thus, this new technology
eliminates many of the processing
steps required in most diode fabri-
cation—in fact, it can reduce most
device fabrication procedures by a
factor of four. And when one con-
siders the size of the memory ar-
rays required for today’s comput-
ers, the results here could be revo-
lutionary,

Simple. In concept, the new
semiconductor device is exceed-
ingly simple—a fact that should
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Bell ringer. The new coupled-charge semiconductor device moves charges from
conductor point to point by applying a voltage V3 greater than V2, which
produces a deeper potential well at V3 to spill the charges into that well,

greatly enhance its appeal. Stated
most simply, charges are stored in
(coupled to) potential wells—spa-
cially defined depletion regions—
at the surface of a device. The
charges can be moved over the
surface simply by moving the po-
tential well by means of a suitable
potential applied to another spa-
tially defined region. Since the
charges are coupled to the poten-
tial well, they move with it, Thus,
the charge can be moved about the
surface of the device by moving
the potential wells. The process of
injecting a charge into the poten-
tial well, transferring it over the
device’s surface, and then detect-
ing it later at some other location
forms the basis of the circuit op-
eration. And this is done without
windows into the semiconductor—
no holes drilled, no wires.

In these first devices built by
Bell, silicon technology construc-
tion was used. A silicon-dioxide in-
sulating layer is deposited onto an
n-type silicon substrate. A metal-

conducting pattern is then depos-
ited on the insulating layer which
forms an array of conductor-insu-
lator-semiconductor capacitors.

Forms well. In operation, a bias
potential applied to the silicon sub-
strate forms a depletion layer at
the surface of the substrate. A po-
tential greater than the bias is then
applied to a conductor to form a
potential well at that location.
Now when minority carriers or
holes are introduced into the sili-
con substrate—say, from a light
image incident on the bottom of
the substrate—these holes will col-
lect in the potential well at the
semiconductor surface. The logic is
then performed by moving the
charges—via movement of the wells
—and by detecting and measuring,
where the detection at any elec-
trode can be accomplished two
ways: by sensing the capacitance
change due to the presence of a
charge, or by measuring the elec-
trode potential directly.

The easy manipulation of carriers
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