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Why Gamble Your Company’s Future?

When it comes to MOS LS|, why
take a chance on suppliers that don't
have a proven record of product
performance and on-time delivery?
Where others brag, we perform. Just
look at AMI’s record: millions of MOS
LSl arrays in service — some for more
than four years — with virtually no
field failures reported.

From our four plants in California,
Idaho, Mexico and Korea, we are pro-
ducing and shipping thousands of

MOS LSI arrays every day — equiva-
lent to millions of transistors. AMI
MOS devices are lowering the cost,
reducing the size and improving the
reliability of computers, computer ter-
minals, data communications systems
and dozens of other products ranging
from electronic calculators to coin-
operated record players and vending
machines to solid-state timers.

Why risk losing when you can deal
with the company that has produced
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more MOS LSI than the next several
competitors combined? Call us today
— and we’ll show you how our world
leadership in MOS can give you the
competitive edge.

American Micro-systems,inc.

® 380C Homestead Road,
Santa Clara, Calif. 95051
Telephone: (408) 246-0330

‘Masters of MOS’




HEWLETT .Ip; PACKARD

POWER SUPPLIES

take a
close look
when you
specify a

|

There's a lot to consider when you specify a
power supply, and HP gives you a lot. Take selec-
tion for example. HP offers well over 100 models
ranging from 10uV to 4000V, from 1uA to 2000A

. . plus a selection of options that satisfy most
applications. Performance is another major con-
sideration. At HP, we don’t practice ‘“specsman-
ship”. We present specifications conservatively
and completely, so you get the performance you
axpect. And, every mode! is backed by a com-
orehensive operating and service manual detail-
ing every aspect of the supply from operation to
maintenance. But it doesn’t end there . . . if you
need assistance, we have an international net-
work of 220 offices to serve you. And it's ail based
on a cencept of quality and reliability — your
assurance that you are getting the best value.
Hewlett-Packard, New Jzrsay Division, 100 Locust
Avenue, Berkeley Height, New Jersey 07922,
Telephone (201) 464-1234.

DC POWER SUPPLY SELECTION : S
GUIDE—this 36-page guide is factual
and informative . . . clearly fists all
the specs, features, options, prices,
stc. on every HP power supply . . .
makes it easy to find the right model
for any application. Write for your
copy.

21103

Circie 1 cn reader service card




If anyone else had built
this microwave sweeper,

it would cost

atleast $1000 more.

That’s with just one octave of RF
coverage! As you add RF modules, you save
even more. This is how you do it:

You buy the 8620B mainframe for
just $975. It gives you all the functions you
normally need—highly linear sweeps
(wide and narrow), stable CW and versatile
modulation. Then, with a single-band RF
plug-in, you get a complete sweeper for
as little as $2475.

The same mainframe will also accept
a drawer which, in turn, holds two RF
modules and a heterodyne unit. This gives
you multiband operation up to 12.4 GHz.
And these RF modules cost much less
than anyone else’s. For example, the 3.2-
6.5 GHz module goes for $1650; the

Circle 2 on reader service card

8-12.4 GHz unit is just $1950.

So you're really saving a bundle,
while still enjoying the performance and
reliability you expect of an HP product.

How can it do so much for so little?
It’s really very simple. We design and
manufacture our own high-frequency
microcircuits in volume. So we can
cut production costs to the bone. And
pass the savings on to you.

So when we talk about low-cost
sweepers, we're still talking about high
quality. Why not call your HP field
engineer and see for yourself. Or write to
Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.

04105A
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Publisher’s letter

he checker pieces on the cover

represent a cross-section of the
wild variety of packages for large-
scale integrated circuits that con-
fronts the designer of electronics
products today. Our Special Report
on LSI Packaging, which starts on
page 75 and will continue in the
next issue, is the most comprehen-
sive look at all the package types
you’ll find in any magazine. Elec-
tronics’ staff, both in New York and
around the country, interviewed
more than three dozen companies
to bring you the details of the LSI
packaging revolution—and of its
controversies: plastic vs ceramic,
package maker vs user, package vs
package.

One thing that struck us as ex-
tremely significant in just about
every interview was the persistent
complaint about quality. In the re-
port we mention charges by semi-
conductor companies concerning
the poor quality of the packages
that are being delivered. Among
the most frequent complaints is
that the lead frame is often too
weakly attached to the substrate
—and sometimes falls off. Steve
Scrupski, senior editor in charge
of the special report, can give
some support to that, He says:

“After taking the cover photo,
and trying to get small beads of
wax off the back of one of the
packages, one of the leads came off
with the wax. And soft wax is
among the most benign environ-
ments that the packages will ever
have to work in. I don’t want to
say just which one fell apart,
though. After all, we got the pack-

ages to use free of charge.”

Actually, we want to thank all
the companies who contributed
samples of their products and who
helped make this special report
the valuable document it is.

Forty years ago, Electronics was
a bouncing one-year-old, full of
enthusiasm over technological ad-
vances. The hot news was the arri-
val of “The Midget,” the tabletop
radio that, at about $50, was chal-
lenging the expensive console mod-
els. The average radio price in
1928, three years before, was $115.
But a survey made by the magazine
disclosed that no radio manufac-
turer, barring those with other
product lines, made a profit in 1930.
A month before, under the
headline “Makes moving machines
stand still,” the magazine an-
nounced that an electronic strobo-
scope had been developed at the
Massachusetts Institute of Tech-
nology by Harold E. Edgerton.
There was a study of how radio
made silkworms spin more silk.
Clearly an industry in ferment.
We've decided to share those
days with you by reprinting ex-
cerpts from back then, partly to
give some perspective to today’s
problems (it turns out it has all
happened before, only the names
have changed), and partly for en-
tertainment. The first installment
of “40 years ago” is on page 16.

bl
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VITREOUS OR SILICONE COATING?

CHOOSE YOUR

§
|

RESISTOR

STYLE.

E MAKE BOTH.

WITH WIREWOUND RESISTORS,
SOME SOURCES OFFER
VITREOUS-ENAMEL...OTHERS HAVE
SILICONE-COATED UNITS.

IN SPECIFIC APPLICATIONS,
ONE MAY BE BETTER SUITED
THAN THE OTHER.

SPRAGUE GIVES YOU
A CHOICE.

Unique all-welded end cap construction eliminates
moisture paths along leads. End caps securely
anchor leads to resistor body. Expansion coefficient
of coatings closely matched to that of ceramic base
and end caps.

Blue Jacket® vitreous-enamel types are
made in wattage ratings from 1 through 11 watts,
with resistance values up to 60,000 ohms. Standard
resistance tolerance, &=5%,. Tolerances to 1%
available upon special order.

Acrasil® silicone-coated types are avail-
able in resistance values to 250,000 ohms. Wattage
ratings range from 1 through 10 watts. Standard
resistance tolerance, £19%. Tolerances to .05%
may be specified.

For complete technical data on Blue Jacket and/or Acrasil Resistors,

write for Engineering Bulletins 7410E and 74508, respectively, to
Technical Literature Service, Sprague Electric Company, 35 Marshall

Street, North Adams, Massachusetts 01247.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

Electronics | April 12, 1971
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SPRAGUE

THE MARK OF RELIABILITY
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How to Buy & Good Power Suppy

Without Spending a Bundle...

Take a long look at the Abbott line
of over three thousand standard
models with their prices listed. The
unit shown above, for instance, is
the Abbott Model R3S, a 60 Hz
to DC converter which puts out 5
volts of regulated DC at 0.15 amps
and sclls for only $83. Other power
outputs from 2 to 240 watts are
available with any output voltage
from 5 volts to 3,650 volts, all listed
as standard models in our catalog.
These power supplies feature close
regulation, short circuit protection,
and the latest state of the art speci-
fications for solid state modules.

If you really want to save money in
buying your power supply, why
spend many hours writing a com-
plicated specification? And why
order a special custom-built unit
which will cost a bundle—and may

bring a bundle of headaches. As
soon as your power requirements
arc firmed up, check the Abbott
Catalog or EEM (sce below) and
you may be pleasantly surprised to
find that Abbott alrcady has stand-
ard power supplies to mcet your
requirements — and the prices are
listed. Merely phone, wire, or write
to Abbott for an immediate
delivery quotation. Many units are
carried in stock.

Abbott manufactures a wide variety
of diffcrent types of power supply
modules including;:

60~y to DC, Regulated
400~y to DC, Regulated
28 VDC to DC, Regulated
28 VDC to 40029, 1¢ or 3¢
24 VDC to 60Ay, 14

Please see pages 930 to 949 of your 1970-71 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
for complete information on Abbott modules.

Send for our new 68 page FREE catalog.

abbott NIFTEIEICYE

LABORATORIES,

5200 W. Jefferson Blvd./Los Angeles 90016
(213) 936-8185 Coble ABTLABS

6 Circle 6 on reader service card

INCORPORATED

1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6900

Readers comment

The logic battle

To the Editor: The article on
Schottky TTL vs ECL [March 1,
p- 69] did not mention an important
advantage of ECL: the availability
of simultaneous complementary
outputs. This feature is difficult to
obtain with TTL. As you point out,
the fact that complementary out-
puts help reduce package count is
not very important. Hex inverters
are available in TTL at nominal
cost; the problem is that generating
a complementary function with an
inverter introduces timing problems
between the function and its com-
plement, and these can produce
race problems. The skew in ECL is
a small fraction of a typical propa-
gation delay caused by the differen-
tial propagation delay of the logic
cell. Since the logic cell is inte-
grated on the same chip, differen-
tial propagation delay and skew
between complementary functions
is dependably small. With TTL, de-
lays must be matched by going
through a noninverting amplifier;
the improvement is small and unde-
pendable.

Another handy use for ECL’s
simultaneous complements is differ-
ential drive capability. The comple-
mentary outputs can be used to
drive a twisted-pair line directly or
a differential input amplifier.

Edward S. Conn
Hewlett-Packard Co.
Colorado Springs, Colo.

Medical gear safety

To the Editor: The article on safety
in medical electronics gear [Feb. 1,
p. 54] is commendable. It is unfor-
tunate that Government control and
legislation are required to correct
this situation.

It is true that hospitals are to be
blamed in part for poor mainte-
nance and calibration; however, the
bigger share of blame and responsi-
bility falls on the manufacturer of
the equipment. Lack of reliability is
only part of the problem; proper
and suitable design is the rest. All
too often, equipment is designed by
engineers for use by engineers,
rather than for nurses, doctors, and

Electronics | April 12, 1971




Headrest.

When you are tired of working your multimeter instead of your problem, try our
AUTORANGING DIGITEST 750 daily and get plenty of headrest. Automatically
selects five ranges each of DC-AC volts, DC-AC current and ohms with an accuracy

to 0.1%, automatic polarity, auto-
matic zero and built-in calibra-
tion reference. Resolution to
100 mv. Protection to 1000 v, im-
put impedance to 10 meg Q, on 12
volts DC or 117 volts AC power.

Electronics | April 12, 1971

Pushbutton...Compact...Rugged
Our R for meter-needle whiplash.

DIXSOIN] INSTRUMENTS

Box 1449, Grand Junction, Colorado
Product of
Schneider Electronique, Paris, France
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Pfizer Research advances
the science of sound
and image recording.

The phenomenon of magnetism, which occurs natur allyl
in some minerals, was known to the Greeks six
centuries before Christ. Yet it remains perhaps the §
least understood of all forces.

For example, how can a thin coating of special iron oxides —
on any of many base materials—reproduce with high fidelity
almost the entire range of sound and visual communications?

Pfizer probably knows as much about this mystery as anyone, since we've
pioneered in magnetic recording for over 20 years. Not in making tapes, drums,
and discs except for test purposes . . . but rather in the iron oxides they require.
Oxides possessing exceptional performance characteristics.

Pfizer has learned a lot about the subject, and is continuing to learn more,
from our extensive research, development, and pilot plant manufacturing. If you
make any of the products concerned, for consumer sales or industrial use, our
advanced knowledge may help you.

Your technical inquiries will receive
immediate attention.

Photo Caption:

GOETHITE—Fe203°H20, hydrated fer-
ric oxide. Named after poet J. W. von
Goethe. Specxmen from Gomor, Hungary
and reproduced in scale of 4.3:1 reduc-
tion. High purity grades of synthetic
Goethite are among the major sources of
Pfizer’s wide range of oxides for magnetic
recording purposes.

MINERALS
PIGMENTS
& METALS
DIVISION

Dept. 9E-2 235 East 42nd Stroet
New York, New York 10017
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Readers comment

other medical personnel. Hospital
environments for such equipment
are rough from the point of view of
application, handling, and treat-
ment. Electronic gear does not get
tender loving care in hospitals. Yet
some manufacturers refuse to up-
date their products and improve
quality and performance.
Mort Arditti
Biomedical engineer
Department of Cardiology
Cedars-Sinai Medical Center
Los Angeles, Calif.

Charge-coupled devices

To the Editor: The article on
charge-coupled devices and con-
ventional MOS memories [March
15, p. 31] contained at least one
gross error and many misrepresen-
tations.

The gross error is the statement
that dynamic MOS memories have
cell sizes of 30 to 40 mil%. Avail-
able dynamic RAMs have cell sizes
of less than 6 mil®> while develop-
mental cells, to be available in
1971, have cell sizes of less than
4 mil>. Under consideration are
designs of 2 mil?; all of the figures
include all access lines necessary
to build a read-write RAM.

The entire tenor of the article is
misleading: such claims as “a some-
what less than five-times improve-
ment in bit density” and “conven-
tional MOS can’t hold a candle to
CCDs on the density front” are
completely fallacious.

Jack Schmidt
Computer Microtechnology Inc.
Sunnyvale, Calif.

B Dynamic memories are indeed
available with cell sizes as low as
6 mil? but the major point was that
at least a three- to fivefold advan-
tage in bit packing density is possi-
Dle with CCD technology, using
present MOS fabricating rules—a
point on which many memory de-
velopers agree. The Intermag Con-
ference, to be held April 13-16 in
Denver, devotes a session to CCD
devices; the conference says that
these devices, “by wvirtue of their
structure and fabrication simplicity,
offer the potential of very high
density and low cost.”

Electronics | April 12, 1971



The Schottky

(If we make it MIL ST D883,

you can forget about us. )

Are you thinking about your

random access memories more O R A M
than you want to? ur

Do you think you can’t get All our random access memories—the
o1 . . military Am31013 and the commercial Am3101
speed and mllltary processing in —undergo 100% pre-seal visual and post-seal
9 environmental stress testing to MIL STD 883,
the same paCkage g YOll can. Level C. (Level B is optional.) No exceptions.
Access Time: Chip Select to Output Circle Bingo card #304.

NV PN
L e I How many companies make a
HEE Schottky RAM that goes that fast

and meets mil spec?

One. Us.
’ HER i So, if you're thinking about
\ L1 /T | RAMs more than you
MEEEREEEEE want to, think about us.

tpd minus: 29 nanoseconds J
tpd plus: 28 nanoseconds ust once.

Advanced Micro Devices has
a T'TL 64-bit random access
memory with-a typical access
time of 30 nanoseconds.

Advanced Micro Dewces Inc.on

Telephone 800-538-7904 toll free, and ask for Shel Schumaker. In California, call 408-732-2400. In Los Angeles call Steve Zelencik at 213-360-2102.
In the eastern United States, call Steve Marks at 212-343-2
901 Thompson Place, Sunnyvale, Callfo nia 94086/TWX 910-339- 9280/TLX 346306
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“The Magn

HP’s got a great new idea in counters: buy
one that just fits your specific application —with-
out paying for extras you'll never use. Yet make
your choice from a family of six counters with
a wide range of unique features, at prices so low
you’ll wonder how we did it.

You'll get all the things you expect from
our 5326 and 5327 family of counters: totalizing,
frequency, ratio, period and time interval

measurements, in a range of 50 MHz or 550 MHz.

In addition, they let you perform tasks no
counters could handle before.

For instance, you can now do IC logic
timing testing simply and economically with 15
picosecond resolution. HP’s unique time interval
averaging mode makes it possible! (Request
HP Application Note 129 for the story.) Price
is just $1195 for a 50 MHz unit and $1795 for
the 550 MHz model with this powerful time




ificent SIX.

For just $355 more you can get a counter
with a DVM built in. So you can do things like
measure rise times more rapidly, simply and
accurately than with a scope. And you can check
external dc voltages with it, too. Add a $60 HP

11096A Probe if you need rf voltage measurements.

Want programming capability? Our options
will permit remote control of all front panel

functions, including trigger levels and attenuators.
9 NN
@

Computer interface is easy
' and costs less than ever.

3

N R

COUNTER OV

53278 TWEF Lnaes ’ A v
\99%¢

"1 wewte?

Suppose you just want the basics? Our
frill-free models will supply them with trouble-
free, simple operation. They’ll cost you $950 for
50 MHz, $1495 for 550 MHz.

Your HP field engineer has the 5226 /27
data sheet that tells the complete story about
these precise new couaters. Or write to Hewlett-
Packard, Palo Alto, Califcrnia 94304; Europe:
1217 Meyrin-Geneva, Swizzerland.

02102

cuanntl ® Ll
avee
. LB a
crANNE! e wirt
[LI5N ot Y ' ¥
' ‘ v " V
. " 100 e

LEVEL

HEWLETT @ PACKARD

Counters that promise a lot and deliver it all.
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High Energy Silicon for the 70s.

For Audio éx
Amplification.
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HEAT SINK 7281352 -
20 MAX) 208 PULSLL 200us
Ic Ic i X VC[(Sat.) T IMAX) TOA CONTINUOUS
TYPE Cont. | Pulsed | Vceo Veex | Vceo(sus) | hre(min.) | hre(min.) Volts 10 1
Amps. | Amps. | Volts Volts Volts @ Ic=5A | @ Ic=15A| @ Ic=10A, Ig=1A ;
S
|
2NS970 15 20 60 80 60 20 10 20 2 |
| i,
aNs971 | 15 | 20 60 | 80 60 50 20 15 3 .
4 = 1
2N5972 l 5 20 80 lO() 70 25 Io I '8 SOUARE PULSES OF THE SPECIFIRD
05 LENGTH AT A REFETITION KATE OF
APULSES PER SECOND 1
2N5973 15 20 100 120 80 25 10 1.8 |
o8 2 5 0 20 501 100
Pulse Energy Test — @ ch=610V, Ié:=4.51\| ALL TYPES=1.8 Joules Veg s mare ] | |
tp=10 ms, duty cycle = 49 . N
’ o % Safe Operating Curves P

NPN Triple diffused silicon power transistors in TO-3 Solid Copper cascs.
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Delco's New
2N5970 Series Transistors:
5 Ampere, Medium Voltage

Fast,Versatile, Strong.

These high energy workhorses have built an
excellent reputation for linear power amplification as
well as for high efficiency switching.

The 2N5970 series offers switching capability up
to 120V and 15 Amperes at rates of up to 50 kHz. They
provide an optimum balance of energy handling capa-
bility and speed for maximum protection against failure
from circuit fault conditions. When used for amplifica-
tion the 2N5970s’ linear transconductance over wide
current ranges gives them superior performance.

As usual, Delco houses the high energy silicon
elements in solid copper TO-3 cases for maximum
thermal capacitance and low thermal resistance (1.17°
C/W max.) to assure extra reliability in the toughest

volt shunt regulator shown is amply handled by the
2N5970 (Vcex of 80 Volts). In the direct coupled audio
amplifier, the 2N5972 displays its excellent frequency
response, gain linearity and transconductance.

For fast shipment of small or large quantities of
Delco’s 2N5970 series, call your nearest Delco Elec-
tronics Distributor.

Application Notes 42 and 43 provide the data on
the circuits.

Delco Electronics

applications.

DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA

They’re ideal for voltage regulators, power am-
plifiers and high efficiency switching circuits. The 28

Available from these Delco distributors:

ALA., BIRMINGHAM -« Forbes Distribut-
ing Co., Inc. (205)-251-4104

AR1Z., PHOENIX
(602)-263-1112 .
(602)-258-4531

CAL., LOS ANGELES e« Kierulff Elec-
tronics, Inc. (213)-685-5511 « Radio Products
Sales, Inc. (213)-748-1271

CAL., PALO ALTO - Kierulff Electronics,
Inc. (415)-968-6292

CAL., SAN DIEGO ¢« Milo of California,
Inc. (714)-232-8951

COLO., COLORADO SPRINGS » Walker
Electronics (303)-636-1661

COLO., DENVER e Cramer/Denver
(303)-758-2100 » Denver Walker Electronics
(305)-935-2406

FLA., MIAMI « Mountain Electronics
Subsidiary of Avnet, Inc. (305)-634-4556
FLA., WEST PALM BEACH ¢« Mountain
Electronics, Subsidiary of Avnet, Inc.
(305)-833-5701

ILL., ROSEMONT (Chicago) * Kierulff/
F-J-R (312)-678-8560

ILL., SKOKIE (Chicago) » Merquip Elec-
tronics (312)-282-5400

IND., INDIANAPOLIS + Graham Elec-
tronics Supply, Inc. (317)-634-8486

MD., BALTIMORE - Radio Electric Service
Co. (301)-823-0070

MASS., NEWTON e« The Greene-Shaw Co.,
Inc. (617)-969-8900
MICH., ROMULUS -
(313)-729-5500

Cramer/Arizona
Sterling Electronics

Harvey/Detroit
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MINN., MINNEAPOLIS » Stark Electron-
ics Supply Co. (612)-332-1325
MO., KANSAS CITY « Walters Radio Sup-
R'liy' Inc. (816)-531-7015

0., NO. KANSAS CITY + ECI Semi-
conductors, Inc. (816)-221-2400
MO., ST. LOUIS » Electronic Components
for Industry Co. (314)-647-5505
N.J., CLIFTON s« Eastern Radio Corpora-
tion (201)-471-6600
N.M., ALBUQUERQUE -+« Cramer/New
Mexico (505)-265-5767 » Sterling Electronics
(505)-247-2486
N.Y., BINGHAMTON -« Harvey/Federal
(607)-748-8211
N.Y., NEW YORK -+ Harvey/New York
(212)-582-2590
N.Y., WOODBURY « Harvey/New York
(516)-921-8700
OHIO, CINCINNATI » United Radio, Inc.
(513)-761-4030
OHI10, CLEVELANL « Pattison Supply
(216)-441-3000
OHIO, DAYTON . Kierulff/F-J-R
(513)-278-9411
OKLA., OKLAHOMA CITY ¢ Radio, Inc.
(405)-235-1551
OKLA., TULSA - Radio, Inc.(918)-587-9123
PENN., PHILADELPHIA + Almo Elec-
tronics (215)-676-6000
PENN., PITTSBURGH + RPC Electronics
(412)-782-3770
S.C., COLUMBIA « Dixie Radio Supply
Co., Inc. (803)-253-5333

TEXAS, DALLAS » Adleta Electronics
Company (214)-742-8257

TEXAS, FORT WORTH -+ Adleta Elec-
tronics Co. (817)-336-7446

TEXAS, HOUSTON .« Harrison Equipment
Co., Inc. (713)-224-9131

UTAH, SALT LAKE CITY » Cramer/Utah
(801)-487-3681

VA., RICHMOND - Meridian Electronics,
Inc., a Sterling Electronics Company
(703)-353-6648

WASH., SEATTLE - Kierulff Electronics,
Inc. (206)-763-1550

WASH., TACOMA « C & G Electronics Co.
(206)-272-3181

CANADA, ONT.,, SCARBOROUGH -
Lake Engineering Co., Ltd. (416)-751-5980
ALL OVERSEAS INQUIRIES:

General Motors Overseas Operations

Power and Industrial Products Dept.,

767 Fifth Avenue, New York, N.Y.

10022, Phone: (212)-486-3723.

Regional Headquarters. Union, New Jersey*
07083, Box 1018 Chestnut Station, (201)-
687-3770 ® El Segundo, Calif. 90245, 354

Coral Circle, (213)-772-5181
MARK OF EXCELLENCE

m Chicago, lllinois* 60656,
Circle 13 on reader service card

5151 N. Harlem Avenue,
(312)-775-5411 m Kokomo,
Ind. 46901, 700 E. Firmin,
(317)-459-2175 Home Qffice
8 *Office includes field lab and
resident engineer for applica-
tion assistance.
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SWITCH

ENGINEERING

HANDBOOK

AN EASY-TO-READ
NEWLY EXPANDED
TECHNICAL CATALOG OF

INDUSTRY’S MOST
COMPLETE SELECTION

MINIATURE
ROTARY
SWITCHES

General Sales Office

RCL ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111
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Baughman

he only way to run a $2 billion
program is—very carefully. And
that’s exactly how Capt. Fred H.
Baughman is handling the Navy’s
S-3A, the carrier-based, antisub-
marine warfare aircraft scheduled
to enter the fleet by mid-decade.
Mindful of the extra responsibility
that goes with the extra authority
conferred on major-program man-
agers by Deputy Defense Secretary
David Packard, the S-3A program
boss tracks the performance of his
prime contractor, Lockheed-Cali-
fornia Co., with a green telephone.
“It will put me right into their
plant and let me talk with anyone
on the program,” he says.
Baughman—who pronounces his
name Boffman—took over the S-3A
program in the fall of 1968, before
final selection of a contractor. The
assignment came after more than
a year at Naval Air Systems Com-
mand headquarters in Washing-
ton as “Aeronautical Engineering
Duty Only Career Management Of-
ficer.” Labored though the title
was, it marked the soft-spoken,
45-year-old, four-striper as onc of
a new breed of military program
managers, trained to run a major
program from beginning to end.
To keep Lockheed and its 16
avionics subcontractors on their
toes, Baughman’s program is one of
the first to employ the milestones
concept developed in John Foster’s
Directorate of Defense Rescarch
and Engineering. With this ap-
proach, contractors must have to
demonstrate specific performance
achievements for portions of a sys-
tem before proceeding to a more
advanced phase of the program

[Electronics, March 29, p. 83].
“The milestones were added to our
program just before we went to
contract,” Baughman explains, “so
we took from the things that were
going to happen some good, gutsy
items to make contractual mile-
stones.”

&T here's a tendency to make

medical electronic  devices
more accurate than they need be,”
says David Link. “Engineers are
always trying to squeeze out an-
other decimal point, and if you
sacrifice reliability and cost for that
additional decimal point, then it’s
a poor tradeoff.”

Recently named special assistant
for clinical medical devices at the
Food and Drug Administration,
Link is fast becoming the nation’s
leading expert in medical devices.
Charged with the gargantuan task
of classifying and inventorying all
medical devices, he is now in the
process of mailing more than 3,000
questionnaires to manufacturers
and importers of medical and
dental devices, and hopes to have
the inventory completed in June.

Link is sensitive to industry
needs. His philosophy, “The
closer we work with industry, the
more practical and pragmatic our
results will be,” was acquired,
along with the needed expertise, at
Hewlett-Packard Co.s Medical
Electronics division,

“Classification will undoubtedly
follow the guidelines suggested by
last year’s Cooper report,” says
Link, although he cannot yet give
an exact timetable. The Special
Committece on Medical Devices,
headed by Dr. Theodore Cooper,
director of the National Heart and
Lung Institute, recommended three
categorics for medical devices:
those which show little or no evi-
dence of being injurious, and do
not require standards or scientific
review; those for which adequate
standards cxist, or where there is
enough data to establish new stand-
ards; and those, such as long-term
implanted devices, whose safety
and reliability are subject to ques-
tion and would be subject to scien-
tific review.
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“Choosing the right
digital voltmeter”

Product Manager, Charles Newcombe
gives you some inside tips on
choosing the approfpriate digital

voltmeter for your task.

““The single most important
point to remember in
choosing a digital voltmeter is credibility. That
is, you must have confidence in the measure-
ments made. When a Fluke voltmeter records

a measured volt, you know you have received an
accurate reading . . . you can believe, brother.

““Next, get yourself a DVM with the accuracy
and stability needed for a given job. Fluke digital
voltmeters are available in seven different
models with certified guaranteed accuracies
down to 0.004% and sampling rates up to 400
per second. Fluke voltmeters are so stable they
seldom require recalibration more than once

a year. And they are designed to work in a wide
range of environmental conditions. As a matter
of fact, Fluke off-the-shelf DVM’s meet

or exceed many military specifications.

“Get yourself a DVM that won’t always be out
of service for maintenance or repair. Fluke
DVM’s use our unique recirculating remainder
analog-to-digital conversion circuitry. It uses
far fewer components than other methods.

So, as the parts count goes down, the reliability
goes up. And as a bonus feature, power drain is
low, so we can give you true battery portability.

Here's one of our two new voltmeters.
The Model 8200A is a fast systems
DVM featuring 400 samples per second,
60% overranging, autoranging and
remote programming. Accuracy is

0.01%. Prices begin at $995.

Our DVM'’s are burnout proof, which is just
another neat little trick to minimize downtime.

“’Don’t handicap yourself with digital voltmeters
that can’t be updated in the field as your needs
change. Fluke meters let you drop-in circuit
boards at anytime to expand measurement
capabilities or tailor the instrument to systems
application. Our wide range of options includes
such things as millivolts (with 1 microvolt
resolution), 4 wire ratio, AC-AC ratio and 4
terminal ohms. Isolated digital or printer output,
and isolated remote control with memory were
designed for direct computer interface—

not just add on adaptability.

“Buy a new voltmeter with all the circuit
refinements and convenience features that make
it a genuine pleasure to use. Fluke meters give
you autopolarity, autoranging, pushbutton
function and range selection, and floated and
guarded circuitry. All Fluke DVM's have an
extra digit for 20 to 60 percent overranging.

“Don’t fall for the price fallacy. When we
introduced Fluke digital voltmeters a few years
back, we offered them at a price that curled our
competitor’s hair. We did it by engineering
the complexity out of the instrument.

We did it by not taking the ‘me too’ path.

““We've got a full measure of new information
on the complete line of Fluke DVM’s. We'd
like to send you a copy. Call us here at the
factory, or better yet, contact your

nearby Fluke man.”

Here’s the other, the new Model 8400A
with the big accuracy spec, 0.004%

for 90 days, 0.01% per year.

Base price is $2450.
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Fluke, Box 7428, Seattle, Washington 98133, Phone: (206) 774-2211.
TWX: 910-449-2850/In Europe, address Fluke Nederland (N.V.),

P.O. Box 5053, Tilburg, Holland. Phone: (04250) 70130, Telex : 884-50237/
In the U.K., address Fluke International Corp., Garnett Close,

Watford, WD2, 4TT. Phone: Watford, 27769, Telex: 934583,
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How Plenco helps
Elmwood

turn information
into working action.

Manufacturers of thermostatic
controls as well as magnetic
contactors, Elmwood Sensors,
Inc., Cranston, R.I., utilizes
Plenco material for their Horse-
power rated, Definite Purpose
rated, and Resistive rated Con-
tactors.

As a Precision Controls manu-
facturer dealing with tempera-
ture and electrical systems,
Elmwood Sensors, after careful
review, chose Plenco Melamine-
Phenolic ‘“to ensure that the
Elmwood Contactor,”’ writes
Elmwood, ‘‘is of the best quality
possible.”

‘““Magnetic contactors,’”’ the
manufacturer continues, ‘‘are
utilized in most electrical appli-
cations where large inrush cur-
rents and cycling are encount-
ered, and it is essential that the
molded parts be the best
available.

“The contact base, arc hood,

16 Circle 16 on reader service card

and contact carrier of Elmwood
Contactors are molded of a
Plenco Melamine-Phenolic com-
pound chosen for its superior
arc-suppression and excellent
resistance to moisture and
heat. These contactors are U.L.

and C.S.A. listed.”

The Plenco material used is
one of a series of flame-retard-
ant, arc-resistant thermosets.
We formulate them to provide
an extra factor of product safety
in an increasing number of elec-
tronic and electrical applications.

Perhaps yours.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, Wisconsin 53081

Through Plenco research . . . a wide range of
ready-made and custom-formulated phenolic,
melamine, epoxy and alkyd molding com-
pounds, and industrial resins.

40 years ago

From the pages of Electronics,
April 1931

Spring is the season of germination
and of “growing things,” and cer-
tainly the Spring of 1931 has been
a period of hectic germination of
ideas, and of helter-skelter growth
of new schemes in the field of radio
tubes. Meanwhile, the rest of the
radio industry stands by and won-
ders, “What next?”

Pentodes, variable-mu’s, expo-
nential tubes, special tubes, per-
manent tubes, built-in tubes,
shock-proof tubes, horizontal tubes,
automobile tubes—these are some
of the new or resurrected ideas
which are right now budding into
physical form.

Let us put down the various causes
which radio men and economic
students have assigned for the pre-
dicament in which radio finds itself.
1. General economic depression.
2. Overproduction of radio sets.
3. The licensing situation.
4. The coming of the midget.
5. Failure of distribution ma-
chinery.
6. Apathy toward broadcasting.
7. The approach of saturation.

With the development of radio sets
at the crossroads as to future de-
sign from a price viewpoint, the
opportunity for popularizing auto-
matic record-changing units in the
better class of such equipment, has
an excellent chance for success. The
liquidation of development costs,
and larger production, has made
available record-changing equip-
ment that might well be incorpo-
rated in radios for a much wider
market. An important factor that
might also be considered is the
replacement of some 4,500,000 ob-
solete sets now in the hands of
the public. It is true that first pur-
chasers of present-day radios look
with favor on the cheaper units,
but a percentage of the replacement
buyers will look with discrimination
for some important additional fea-
ture before parting with their pres-
ent sets. That additional feature
must stand out, and might well be
the automatic record-changing unit,
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Miniature, subminiature contacts, no.

subminiature
connectors, yes.

Micrbelectranios can give you's pair in the twoczers. Your have to is sketched ar the left),
‘be perfect. mdymhnm«i in places so small that i Sut!wtouruminn
fica would have trouble hin buck. surfaces?
, the electromics part isn't too hard, what with. Four mating surfaces, coloed
pimclcctrk%ma'lml:mn&lmdmuumkmm mtlmmcy'mexmpﬁnmnv}md
But, inevitably, theére comes the dey when all the and smoath.

Four mating surfaces, held

mw- und that's have to be put together. It's o prob- ,
snugly bythe nglike action of 1

lem, Mechanically. Electnically,

You don’t want to put a big Tat plug oo u skinny innate characteristics
little mini-cireuit of the pbosphor.brom.
So you necd minixture or subminiature Four mating surfaces, strengthened by a

connectors, Those we have. By the cataloginll
But sou sure don't need undrmourished
contacts, You need all the strength Vou )
‘ﬁ:t,lﬂthccmmmynuangﬂ. /‘
IMOSs yOu oan gt
you. Every mini.
ature h curusak:g 13 mads with
our patented Varicon™ contacts
(you probably already know
about tham )i Our newer sub-
miniatures are mude with
Bi/Con™ contacts {which

reinforcing web,
Four mating surfaces, an it contict that floats
in its thsulntor 10 make sture that the four mating
surfaces maote,
No comparably sized cotitact can mateh the BL/ Con's
dimensional, electricad and mechanical characteristics,
And no subminiature contact can mateh the Bi/Con's
Incredibly low price, sither,
For your copy of aur Microclectronics catalog, write
us at Blco, Willow. Grove Division, Willow Grove, Pa. 19090
Elco, Huntingdon Divisian, Huatlngdon, Pa. 16652, Eico,
Pacific Dividion, 2200 Park Place, El Segundo, Californta 90245,

il u»x cor®miniatures
Send for yeur 1871/ Deiiga Handbook | A= ERICON LL’.Wr’tixz:c”i‘u;&S
Massltaresing o USA Assoibs, Betglie, Cazete Udemaih Baglend Fuibizs Oetisty, bedsl snd Seoee. Sélee oBcas througheut the wicd.
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In the look-alike world
of variable resistors,

Allen-Bradley's MOD POT -
standg squarely alone
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MOD POT: the most

versatile 5/8"square
potentiometer
available today.

Series 70, designed for the 70's.
There are a multitude of basic
combinations. Potentiometer,
switchand vernier drive modules
combined to form single, dual,
triple or quadruple section con-
trols. With single or concentric
shafts. But that's only the begin-
ning.

Resistance modules come in
cermet or hot-molded composi-
tion.Cermet, 100 ohms to 5 megs.
Composition, 50 ohms to 10
megs, available in five standard

NYI1311111

tapers and also special tapers.

Switch modules in push-pull, mo-
mentary or rotary styles with
actuation at the beginning or the
end of rotation.

All standard options are avail-
able, including: two different
shaft diameters, sixteen lengths
with plain, slotted or flatted ends;
bushings in two lengths and two
diameters with your choice of
plain or shaft lock styles. Marked
with your part number, or ours.

Add together all the modular var-
iations and you have thousands
of possible combinations. Each
backed by Allen-Bradley's unre-
lenting pledge of quality and
dependability.

111111

Actual Size

»

L

NEW DIMENSION ELECTRONICS

ALLEN-BRADLEY

EC71-21 © Allen-Bradley 1971

Butsupposeyou need something
more. Something unique and
special. We're ready. Because
the Series 70 is more than a
product, it's a dynamic concept
that will grow and change to
meet your needs. Add our years
of experience with variable re-
sistors, and the design of
“specials” is simple. Give us the
chance to tackle your next un-
usual requirement.

MOD POT, the new look in pots.
Solve your problems with its
versatility.

Call your A-B appointed elec-
tronics distributor, or write:
Allen-Bradley, Electronics Divi-
sion, Milwaukee, Wis. 53204.
Export: Bloomfield, N. J. 07003.
Canada: Galt, Ont.

U
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Meetings

Calendar

Offshore Technology Conference, IEEE,
Houston, April 18-21.

" International Geoscience Electronics
Symposium, IEEE; Marriott Twin
Bridges Motor Hotel, Washington,
April 18-23,

Conference on Electronic Crime
Countermeasures, University of
Kentucky; The Carnahan House,
Lexington, Ky., April 22-24,

\

i

|

b |
H |

Frequency Control Symposium, U.S,
Army Electronics Command; Shelburne
Hotel, Atlantic City, N.J., April 26-28.

Relay Conference, College of
Engineering, Oklahoma State
University Extension, National
Association of Relay Manufacturers;
Stillwater, Okla., April 27-28.

Southwestern IEEE Conference and
Exhibition, Houston, Texas, April 25-
May 2.

Symposium on Theory of Computing,

| e
‘ ?

Association for Computing Machinery;

Shaker Heights, Ohio, May 3-5.

1 4
H ER E S A N EW Society for Information Display
International Symposium, Sheraton

Hotel, Philadelphia, May 4-6.

®
N ATI 0 N AL R EA D 0 UT National Meeting, Operations Research
Society of America; Sheraton-Dallas

Hotel, Southland Center, Dallas,

TUBE FOR BOTH

Electronic Components Conference,
IEEE; Statler-Hilton Hotel, Washington,

TIGHT SPOTS and

Electron, lon, and Laser Beam
Technology Conference, IEEE; University

TIGHT BUDGETS!

International Microwave Symposium,
|EEE; Marriott Twin Bridges Motor

T H E N L_1 2 2 2 Hotel, Washington, May 16-20.

Aerospace Electronics Conference
(NAECON), IEEE; Sheraton Dayton
Hotel, Dayton, Ohio, May 17-19.

Call for papers

Joint Conference on Sensing of
SEND FOR DATA FROM: Environmental Pollutants, IEEE,

Instrument Society of America,

“ATIO"AL ElEGTRﬂ"Ics I"c National Aeronautics and Space
y ] Administration; Cabana Hyatt House,

i idi Palo Alto, Calif., Nov, 8-10. May 14
a varian subsidiary is deadline for submission of
Geneva, Ill. 60134, phone 312-232-4300 abstracts to Dr. Robert L. Chapman,

Beckman Instrument Co., 2500
j Harbor Bivd., Fullerton, Calif.
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When you S
place a big semicon-
ductor order, you're natur-

Co 41'1’/)

ally looking for technical 476\
competence, broad line availability, 4’)\
price, delivery . . . and continuity. A

That's why you should consider ITT’s o
commitment. A mammoth investment in OO
manufacturing facilities; a profitable posi- ¢
tion as fifth largest semiconductor company ’/\
in the world; a well-trained and productive Z
work force; a worldwide marketing base; a di- %\
verse and growing product line. These are the ¢
things that assure ITT's continued presence as
a major factor in the semiconductor business.
If you're about to let a major semiconductor
contract, and you want to be sure you finish up
with the same supplier you started with, check ITT.

We're committed.

SEVEN FACTORIES IN SIX COUNTRIES:
NEARLY $100 MILLION IN WORLDWIDE SALES

ITT

SEMICONDUCTORS WORLDWIDE
ITT Semiconductors is a division of International Telephone and Telegraph Corporation, 3301 Electronics Way, West Palm Beach,
Florida 33407. Phone 305/842-2411. Factories in West Palm Beach, Florida ¢ Lawrence, Massachusetts o Footscray, England ¢ Colmar,
France e Freiburg, Germany e Cascais, Portugal ¢ Sydney, Australia.
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General Electric’'s new

Miimnimn

Tomorrow’s

C pac

Kage today

Dramatic new

interconnection technique

means smaller,
more reliable IC’s

Some time ago, General Electric
research scientists came up with
two great ideas for integrated
circuit manufacturing. These ideas
looked so good to us that we set
about turning them into practical
devices that you could use. And
now, we've put these ideas into
production.

The first idea is called multibond™.
It's an exciting interconnection
technique in which all bonds to the
chip are made at once by reflow
soldering. No individually-bonded
wires; no lead frames; no thermo-
compression. It results in a network
of external lead connections that is
both stronger and more reliable
than that formed by individually-
attached leads.

And it made possible our second idea.
That's miniMod™—our new




packaging

concept for

integrated circuits.

Inside the min Mod

package, the 1Z chip and

its metallized lead pattern

are supported on a strip of 35

mm polyimide film. Chip, leads and
film are then encapsulated to form
a tiny, rugged integrated circuit
that is availabte individually or on
reels. That's right—reel-to-reel IC's
for the high-velume user.

General Electric’s miniMoc package
offers a new dimension in -he
mechanization of IC installation

and use. They can be tested quickly
—right on the strip and can be
molded or hermetically sealed into
DIP, hybrid or other package
configurations. For the low volume
user, miniMod provides a very small
IC package of high quality and
reliability that permits simple,
standard assenbly techniques.

To turn our developments nto
reality, we've now introduced two
new integrated circuits in the
miniMod package. The industry-
familiar 741 op amp has become the
GEL1741 featuring high gain ampli-
fication and short circuit protection.
And our GEL1494 Accu-Switch™ is a
regenerative threshold detector with
controlled hysteresis. It's creat as a
Schmitt trigger while offering

greater
stability.
These are just

the first two

products in our new
miniMod package. There
are many more on the way.

The ptotos above show

operation of a miniMod IC mounting
system developed for low-volume
PC board or hybrid use, a typizal
miniMod hybrid application and
typical high-volume handling
equipment. In addition, we've
worked with several manufacturers
of production equipment, and
they're now ready to discuss
specific production needs with you.

For more information about GE’s
new miniMod IC’s or how to use
them, ‘write General Electric
Company, Integrated Circuit
Products Department, Section
770-01, P.O. Box 131, Liverpocl, 4
New York 13088.

GENERAL 9 ELECTRIC
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THE MOS DRIVER

545

B A S

515 11th Street + Box 1289, Oakland, California 94604 - (415) 834-3030

Dear Sir:
| want you boys from E-H Research Laboratories to prove that 1 should think
small. Here is my purchase order.lhavea________ phase problem, so please

solve it by sending me Model G720 MOS Drivers at the small price of
only $545 each. | understand that your unique MOS Driver can be used as a
clock driver or a data driver. And if my problem is 2 phase, 4 phase, or more,
all | have to do is purchase several and stack them up. Apparently your Model
G720 MOS Driver is from your new GENERATION 70™ line of low cost, high-
performance instruments and it offers an Output of —30 to 4 12 Volts and has
Remote Current Injectors with Rep Rates to 10 MHz and Delay and Width to
200 ms. | understand that color-coded signal probes, no adjustments, non-
selected parts and a one-year guarantee are other features. How about a
5-day free trial in thinking small?

Name Title

Company

Address Telephone

City State Zip

L e e e e e e e e e e e s e e o

If you don’t want to cut up your magazine, just a purchase order to E-H or to
an E-H Representative will do.
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Sales of equipment
for ion implantation
show sharp gains

Fuel injection unit
to hit the road

TI's new MOS
process promises
speed, economy

Can aerial surveys
detect pollution
of waterways?
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If sales of ion-implantation fabrication equipment are any indication,
both MOS and bipolar versions should have a booming future. Accelera-
tors Inc. of Austin, Texas, the major producer of such systems, reports
sales bookings for the equipment grew from $75,000 in the first quarter
of 1970 to almost $350,000 in the first quarter of 1971, and Alex
Sheshunoff, chairman, expects April and May to be even better.

Accelerators Inc., which recently introduced its first production-line
system (earlier ones were designed basically for research), has sold one
to one of the Big Three firms. In addition, many of the smaller semicon-
ductor houses have been buying, and the company has received five
orders from Japanese semiconductor makers since November. The com-
pany is also starting an ion implantation service because of demand from
experimenters and would-be users.

Look for the arrival by midyear of a new electronic fuel injection sys-
tem, designed for high-compression U.S. cars, that is one-third the size
of the Bosch system now built into Volkswagens. The control unit, devel-
oped by Conelec Inc., Elmira, N.Y., is being tested for certification under
Federal emission standards for 1975. It has fewer than 50 components
on a printed circuit board, compared to the 240-plus in the VW /Bosch
system.

Texas Instruments has developed a new process for making MOS circuits
that offers high speeds and low-cost processing while overcoming some
of the objections related to silicon gate fabrication. The self-aligned
thick-oxide process (SATO), which TI will not describe in detail, has been
used to make a 1,024-bit dynamic shift register that operates at 9 mega-
hertz at 90°C, and will be used for TI’s version of the Intel 1103 RAM.
The process also will be used for the TMS 4020, a dual 1,024-bit
dynamic RAM.

TI also is producing an eight-bit parallel MOS processor on one 210-
by-225-mil chip for Computer Terminals Corp. of San Antonio, Texas.
Computer Terminals will use the chip, plus the TI 1,024-bit RAMs, in
an “intelligent” terminal to be introduced in July. According to the
company, the computer has the capabilities of a PDP-8.

Remote-sensing techniques will be tested by Grumman Ecosystems
Corp., Bethpage, N.Y., as a method of spotting discharge of pollutants
into waterways. Under a study contract from the New York district of
the Army Corps of Engineers, a Grumman aircraft, equipped with a
thermal line scanner and both color and infrared cameras, will survey
areas near industrial plants to check on the contents and number of dis-
charge lines for conformity to Federal water cleanup regulations.

In a separate study sponsored by the Army, Sperry Systems Manage-
ment division, Great Neck, N.Y., will define a system for onboard moni-
toring of waste disposal from dredges, scows, and barges into assigned
offshore areas. Systems being considered for position-fixing include radar,
radio direction finding, and hyperbolic radio aids.

W N G e



EM&M to market
core memories for 360

Higher densities
claimed with new
magnetic particle

Congressmen push
for better air
traffic control

Addenda
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Watch for a new entry in the IBM 360 plug-interchangeable extended
core-memory business. The Electronic Memories division of Electronic
Memories and Magnetics Corp., Hawthorne, Calif., will introduce a
system at the Spring Joint Computer Conference (May 18-20) that can
be used with the 360 models 30, 40, or 50, and which will be “more than
competitive” with IBM memory prices, a source says.

This puts Electronic Memories in competition with its cross-town
rival, the Computer Products division of Ampex Corp., Culver City.
The Ampex extended core memories are priced higher than the systems
that IBM supplies but are faster. Electronic Memories maintains that
speed isn’t all gravy for the customer, however, because he would have
to alter the central processor timing to accommodate the higher speeds.

A manufacturer of computer tape has developed a new magnetic par-
ticle for tape recording that promises five times the density now possible
with iron oxide particles, Cobalt is the major component of the material,
which Graham Magnetics Inc. of Graham, Texas, calls Cobaloy. Accord-
ing to the company, the material permits recording of up to 20,000 bits
per inch in computer applications, and longer playing times for audio
and video tapes. Graham has not yet decided whether to market the
material alone or to sell new tape and equipment.

Congressional pressure is building to speed the installation of instrument
landing systems, control towers and airport surveillance radars at all
585 U.S. airports served by scheduled airlines. Rep. Jack Brooks (D.
Tex.), chairman of the House subcommittee on government operations,
built the first fire under the Federal Aviation Administration by asking
the General Accounting Office to begin an independent study of the
nation’s medium- and low-density airports. The GAO team assigned to
the task will travel the same ground as the FAA’s Office of Aviation
Plans and Policy, which updates its 10-year plan for air traffic control
facilities each year (see p. 40), but it's expected to reach different con-
clusions.

Other Congressmen, who also have small airports in their districts, are
expected to support Brooks. Of the nation’s 585 airports, 335 are equipped
with towers, about 260 have instrument landing systems, and only 125
have radars.

Varian Associates has developed an active III-V semiconductor material
(indium arsenide phosphide—cesium oxide) for photocathodes in photo-
multiplier tubes. In the 0.9-micron infrared region, for example, devices
with the new material are about 50 times more sensitive than present
tubes. . . . Viatron Corp.’s application for Chapter 11 bankruptcy has
been challenged by the Securities and Exchange Commission, which
wants a Chapter 10 proceeding. A Chapter 10 provides for a court-
appointed trustee who can call witnesses, take depositions, issue sub-
poenas—in other words, dig deeper into a company’s background. . . .
The space shuttle could fly a year earlier if Congress appropriates the
NASA budget authorized by the House Science and Astronautics Com-
mittee. This provides $227.5 million for the shuttle, or $127.5 million
more than the Administration requested.
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Thrust

in Digital Design
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Plus news from Texas Instruments about

The tast-growing Schottky TTL family

Penny-a-bit bipolar ROM

Economy-plus MOS shift registers

MOS in plastic

Largest MOS/LSI ROM available

Linear ICs for MODEMs

Programmable diode matrices

Lowest-cost VLEDs Z]

Economy power transistors

Higher-dissipation SILECT®transistors




Digital design:
the thrust is ECL, TTL and MOS.

TI has the capability—across the board.

Digital design devours ideas
very nearly as fast as men can
express them. And its frontiers
are extended daily. From
switching speeds of well under
one-millionth of a second to
complexities of more than
300,000 transistors per square » \,\
inch—that's today’s designer’s

choice. But broad (and sometimes bewildering) as it
is, your choice now focuses on three major technolo-
gies. The thrust clearly is ECL, TTL and MOS...and
TI is at the forefront of all three.

You may not know that TI sells more ECL than
anyone else. We do. TI's been producing ECL since
1964. Most circuits have been custom designed, but a
big standard line of 28 functions is also available. We
have experience in all speed ranges, with delays as
low as 0.7 ns currently being achieved. And industry’s
most advanced standard line is coming soon—with
single power supply operation, temperature compen-
sation, and low sensitivity to power supply variations.
These features will simplify all very-high-speed sys-
tem applications, from the smallest to the largest.

TI's development of TTL has paced the industry.
Currently, there are more than 200 different func-
tions from which to choose —83 of them MSI. A con-
stant high rate of development assures continued
flexibility for this most versatile of all digital logics.
Standard MSI functions were doubled during 1970
and already have increased 40% this year. TTL's

-

MOS/LSI| Memories

Standard TTL Memories

Very Large Computers Computers

Instrumentation

widespread boundaries are be-
ing pushed still farther withnew
low-power functions and with
the TI-patented Schottky-
clamped TTL line. It’s now pos-
sible to build a system with de-
vices as fast as 1.5 ns/gate and
those with dissipations as low
as 1 mW/gate —using the same,
perfectly compatible logic form.

MOS/LSI may be a bit younger than ECL and
TTL, but TI has brought it to maturity fast. More
than 40 standard functions are available. Six differ-
ent MOS/L.SI processes are now in production and a
complete custom capability includes one of the most
extensive computer-aided-design facilities in the in-
dustry. Complexity continues to soar. A newly an-
nounced 4096-bit read-only memory puts more than
5,000 transistors on a single chip of silicon. And new
plastic packaging has reduced costs up to 25%.

This competent leadership in the thrust technolo-
gies—combined with such strengths as a complete
facility for computer-designed controlled-impedance
multilayer I’C boards—provides a unique ability to
help you solve your problems. But it’s more than
broadest digital product scope and technology...it's
also the largest and most cost-efficient volume pro-
duction in the industry. TI has always been commit-
ted to leadership, and the large dollars-and-men
commitments necessary to maintain this leadership
will continue to be made.

MOS/LSI Logic

DIGITAL INTEGRATED CIRCUIT
PRODUCT SPECTRUM

Terminals Calculators




3ns at 20mW Schottky TTL
Fastest and fastest-growing T TL family.

Applying the unbeatable speed/power combination
of TI's Schottky-clamped TTIL family to your designs
is getting easier and simpler. And at a cost below
equivalent ECL families.

In little less than a year, this revolutionary thrust
in TTIL. technology has grown to a choice of 18 func-
tions and gained unprecedented acceptance.

Big SSI choice

Your 1971 choice includes: two quad 2-input NAND
gates, a hex inverter, two triple 3-input AND gates,
a triple 3-input NAND gate, two dual 4-input NAND
gates, two d-wide 4-2-3-2-input AND-OR-INVERT
gates, a dual 4-input NAND buffer, a dual {-input
50-ohm line driver/NAND buffer, a dual D-type
flip-flop and three dual J-K flip-flops.

Even faster MSI functions

Two Schottky/MSI data selectors/multiplexers are
the first MSI additions to this fast TTL family. Both
are quadruple 2-line-to-1-line devices. The
SN54S8/745157 features a true output and a data-to-
output speed of 5.5 ns through three logic levels. The
SNH4S/748158 has inverted output and a correspond-
ing speed of 4 ns through two logic levels.

More MSI coming soon

Schottky growth continues with the 1971 expansion
of the MSI portion of the line. Among 12 functions
on the way is an MSI arithmetic logic unit, SN745181.
Consisting of 75 gates, it will perform 16-bit addition
in 20 ns, makingit about twice as fast as theindustry’s
standard, TI’s SN74181.

Speed...and full DTL/TTL compatibility
TI's Schottky-clamped circuits are faster than any
other TTL family. Internal storage time is eliminated
by the Schottky-diode clamping of all saturating
transistors, while shallower diffusions and smaller
device geometries reduce internal capacitance.

These circuits have all the traditional advantages
of TTIL, and more. For example, they are directly
compatible with nearly all saturated digital devices
including TTIL. MSI/LSI as well as most DTL circuits.
Switching times are virtually insensitive to power
supply and temperature variations. And very low
output impedances suppress line ringing.

TI Schottky TTL circuits are available
in plastic and ceramic DIP and ceramic flat [/g‘\
pack., For data sheets on the 18 benefit- LL v,
packed Schottky TTL circuits, circle 271.



New economy semiconductors
expand your broad choice at T1I.

Optoelectronics

Lowest-cost VLLED:
TI’s new 35¢ TIL209.

A new, highly-automated produc-
tion line has made possible TI's
breakthrough prices on visible
light emitting diodes. The new
VLED, TIL209, costs only 35¢ in
quantities of 25,000 and 49¢ in
small quantities of 100 to 4,999.

The TIL209 comes in a molded
red filled plastic package, with an
integral dome-shaped lens, 125
mils in diameter and 200 mils high.
An epoxy filler in the VLED lens
diffuses the emitted light creating
a uniform light source throughout
the dome structure.

The TIL209 features a radiated
power output of 15 microwatts
when forward biased at 20 milli-
amperes.

Because of its low cost, the
TIL209 is ideal for use in home
appliances, stereos and cameras;
and as indicator lights in com-
puter systems, data-processing
equipment and communications
systems. For your copy of TI’s new
optoelectronics brochure, includ-
ing the full TI OPTO line of sen-
sors, sources and coupled devices,
circle 278 on the Reader Service
Card.

IPower transistors

TI reduces price,
improves performance,
doubles choice.

TI has turned on the power in
plastic power transistors. Here's
how:

Assembly time has been cut from
8 days to 4 hours to end delays and
shortages. TI power transistors
are there when you need them.

With industry-leading availabil-
ity came industry-leading prices —
down by an average of 20%. Dlus,
your ratings choice was doubled
to 41 voltage/current combina-
tions. Up to 100V and 25A, NPN
and PNIP> complementary pairs,
TO-3 and TO-66. Now industry’s
broadest line.

There’s also a new high-perfor-
mance plastie package. By far the
most reliable you can buy, the new
package design features an exclu-
sive glass-passivated chip for low-
er leakage and better stability.

Also, all-soldered contacts boost
resistance to thermal shock and
vibration; solder-clad, copper leads
facilitate solderability; nickel-
plated copper heat sink improves
thermal conductivity; pinned and
soldered collector lead eliminates
intermittent collector lead prob-
lems; plastic cap and epoxy fill
solidly lock all elements inside the
package.

High volume production, low
prices, improved reliability, and
broad choice: a whole new pack-
age of value
built into TI's
new plastic
power transis-
tor line.

Circle 279 on
Reader Service
Card for Bro-
chure CB-124.

Small-signal transistors

Metal-can dissipation at
low-cost plastic prices.

The highest power dissipation
avatlable in a plastic package —up
to 800 mW —is yours with TI’s
SILECT transistor line. You don’t
pay any more for this; in fact, you
actually pay less. The reason is
TI’s lower-cost, lead-wire construc-
tion method as opposed to the
conventional stamped lead frame.

And these transistors have been
approved in practically all known
sockets requiring power dissipa-
tion greater than 400 mWw,

Your choice includes an NDI’N
general purpose audio amplifier
delivering three watts Class B
power, TIS92, as well as a PND
version, TIS93. TIS92M and TIS
93M are a complementary pair ca-
pable of three watts audio power.
For video output stages, AFC am-
plifiers and Burst Amplifiers, there
are the TIS100 and TIS101. Com-
pleting the line are the A5T5058
and A5T5059 high-voltage devices
designed for operational ampli-
fiers, high-voltage in- o
verters and voltage %%in
regulators. For more de-
tatls, circle 280. v

TEXAS INSTRUMENTS

INCORPORATED



It took us years to develop
the best stereo microscope.

Now give us a few minutes to prove 1t.

Let us compare our StereoStar/ZOOM to any 135 years of optical excellence went into the
stereoscopic microscope in your lab. AO StereoStar/zooM. Let us compare it to any
Our microscope offers high resolution, larger stereo microscope in your lab. After all, if it's
fields of view, greater working distance. We worth your money. it’s worth your time.
have as wide a magnification range as you're Call your AO Representative. Or write for our
likely to need: a full 6 to 1 zoom range with convincing 24-page brochure.
magnifications from 3.5 X through 21¢ X.
T e o o o thetivs @) AMERICAN OPTICAL

€ zoom control knob 1s coupled—so that it's A CORPORATION
conveniently located on both sides, for either SCIENT'FIC INSTEUMENT DIVISION + BUFFALO, MY, 14215

left or right-hand operation. And the entire
head is easily rotatable through 360°.
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TELEDYNE RELAYS AUSTRALIA Austronic Engineering Labs., 452 Victoria Street, Brunswick, 3056, 387-1477

REPRESENTATIVE AUSTRIA Omni Ray AG, Mollargasse 54, Vienna VI

LIST BELGIUM Uni-Office, Inter'| Centrum, 5E Verdieping, Kamer 522, Rogierplein, Brussels
ENGLAND Souriau Lectropon, Ltd., Shirley Avenue, Vale Rd., Windsor, Berks, Slough 27629, Telex 85184456
FRANCE Technique et Produits, Cite des Bruyeres, Rue Carle Vernet, 92 - Sevres, 626-02-35, 626-24-38, Telex 84225997
GERMANY Omni Ray GMBH, Nymphenburgerstr. 164, 8 Munich 19, Telex 841524385, Telephone # 0811-513-2059
HOLLAND, LUXEMBURG, Uni-Office, N.V., P.0. Box 1122, Rotterdam, Holland, 13 22 20 Telex 84421484
ISRAEL, STG International, Ltd., 52 Nachlat Benyamin St., P.O. Box 1276, Tel Aviv, 53459
ITALY Tekelec Airtronic, Viale Romagna 14, 20133 Milano, 73-85-674
NORWAY Nordisk Elektronik (NORGE) A/S, Elkemhuset, Middelthunsgate 27, Oslo 3
SD. AFRICA Impectron, P.O. Box 10262, Vogas House, 123 Pritchard St., Johannesburg
SPAIN Hispano Electronica, S.A., Comandante Zorita, 8-Madrid 20
SWEDEN Nordisk Elektronik AB, Postfack, Stureplan 3, Stockholm 7, 08/24 83 40, Telex 85410547
SWITZERLAND Omni Ray AG, 8008 Zurich, Dufourstrasse 56, Telex 84553239

LOW COST
SOLID STATE AC
SWITCHING...

from logic level inputs...
for:

()

LIGHTS HEATERS

MOTORS

SOLENOIDS TRANSFORMERS

Series 601 & Series 6, Solid State AC Relays. Loads from
1Amp to 21 Amps—and up to 280 VAC, may be controlled
from logic level inputs, DC inputs (7-85 VDC) or simply
the AC line itself. All units have full solid state input cir-
cuitry—no reed relays. All Models available with or with-
out zero-voltage turn-on and priced sensibly forindustrial
usage.

SERIES 601
1, 3,5, 7 10 Amps.
140, 280 VRMS

Pioneers in Solid State Relays

Reduce expensive and troublesome maintenance shut-
downs. Build a reputation for reliability and quality into
your product by using the latest solid state technology...
from Teledyne Relays.

For complete information on quantity prices and delivery,
call your nearest Teledyne Relay Distributor —or us.

SERIES 6
14, 21 Amps.
140, 280 VRMS

@
TELEDYNE RELAYS

3155 West El Segundo Boulevard, Hawthome, California 90250  Telephone (213) 679-2205
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Modulation scheme
permits use of
low-cost recorder

Differential pulse-W|dth
technique prevents distortion
of data in instrumentation;
1% nonlinearity is claimed

A good multichannel fm instrumen-
tation recorder costs $5,000 to $20,-
000. But results as good or better
can be achieved with a simple
audio tape deck, or even with a
$39.95 cassette recorder—if one
uses a recording technique called
differential pulse-width modulation,
or DPWM, says Y. T. Li, chairman
of Setra Systems Inc., Natick, Mass.
With DPWM the wow and flutter
of inexpensive recorders don’t de-
grade the data recorded. In fact,
claimed record-playback nonlinear-
ity is less than 1% for the Setra
system, much better than the 5%
to 10% for competing devices.
These devices are costly because
any machine trying to record pulsed
or analog signals accurately must
keep tight control of tape speed.
If it doesn’t, fm signals will vary
in frequency, pulses will vary in
duration, and replay will bear small
resemblance to input. To overcome
speed-control problems, deck mak-
ers have resorted to servo control,
heavy flywheels to damp out flutter,
pneumatic wow and flutter damp-
ing, and a variety of other electro-
mechanical schemes, all of them
expensive. And even then the best
recorders often reserve a track for
a sync or speed reference signal.
But with the Setra system the
ratio’s the thing. The input signal—
either ac or de—square-wave-mod-
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ulates a carrier. The modulator op-
erates so that an input signal gen-
erates a train of output pulses with
a specific relationship to one an-
other—the difference between the
duration of one pulse and the time
it takes to reach the next square
wave’s leading edge is divided by
the sum of the same two quantities.
This electronic arithmetic makes
the DPWM approach almost im-
mune to the speed variations of
tape decks. “We could use eccen-
tric reels,” Li claims.

As a result, many inexpensive
decks became candidates for pre-
cision instrumentation recordins.
Teledyne Materials Research, Wal-
tham, Mass., Setra’s first systems
customer, may have been forced to
overspecify to get a four-channel
capability—at the time, Sony’s near-
$500 TC-366-4 was the only four-
track recorder generally available.
With this recorder, plus a Setra
model 300 modulator-demodulator,
the Teledyne division hopes to re-
place an fm system it’s now using
aboard ships to collect data on
stress, acceleration, and other
movements. The information is go-
ing to a variety of customers from
maritime standards groups to naval
architects with the goal of generat-
ing specifications for hulls in the
super-super-tanker class.

Cyrus H. Kano, senior engineer
at Teledyne, figures the Setra sys-
tem will be nearly immune to spuri-
ous signals induced by the ship’s
motion that made their way onto
the tracks of his former fm record-
ing system—and that it should cost
about half as much per channel.

Meanwhile, Li and his engineers
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have also tried DPWM on a $39.95
single-channel cassette  machine
from Lafayette Electronics with
success, even though its tape speed
was a low 178 inches per second,
and no cassette deck is rock-stable
where tape speed is concerned.

This brings up another poten-
tial advantage. Instrumentation re-
corders can cat tape faster than a
starving pasta fiend attacks spa-
ghetti, with many having 60- and
126- in./s speeds. Li figures that he
gets cquivalent performance at 1%
inches.

Manufacturing

Beam leads attached
to GaP diode matrices

New technologies invariably must
overcome a series of major obsta-
cles before they reach commercial
maturity. In the case of gallium
phosphide light-emitting diodes,
one of those obstacles is resistance
of the material to high-volume pro-
duction methods. Much of that re-
sistance may have been beaten

Light touch. Bell Labs method makes
GaP diodes easier to build in volume.

| ST S T S R
¢ 0§y § S
I IR I
{ Y ( 3
E ) - ]
’ P
s-ozl GoP (n+]
E’“ :/J—:Q GoP (p) ; Z__c; f i

N
| TTTMETALIZATION —

35



Electronics review

down by researchers at Bell Lab-
oratories: they’'ve developed a
means of attaching beam leads to
GaP diode matrices.

The root of the problem is that
efficient GaP diodes can’t be made
by gas diffusion. Rather, dopants
are added to wafers in a two-step
liquid-phase epitaxial process. Then
the wafer is diced and leads are
bonded individually to each chip,
a slow process requiring hand
labor. The Bell people haven’t elim-
inated the need to use liquid-phase
growth, but they have automated
the lead attachment process. To do
this, they’ve developed some pro-
prietary techniques for etching
gallium phosphide.

An ingot of crystaline GaP is
grown under high temperature and
pressure; the ingot is sliced into wa-
fers; and p and n layers are grown
in the wafers by the liquid-phase
epitaxial process. So far, the proc-
esses are the same—but then Bell
scientists have been able to attach
leads while the diodes are still in
wafer form.

Part of the p region is etched
away, leaving p-region mesas. An
insulating layer of silicon dioxide is
deposited over the wafer’s surface,
and holes are etched into the SiO..
Finally, metalization layers are put
down. Masks can be made to pro-
vide any interconnection pattern
for the diodes.

As part of the beam-lead attach-
ment process, the GaP substrate is
etched into a hemispherical form
to provide both electrical and opti-
cal isolation. Since GaP is trans-
parent, light generated inside a
diode leaves from all its surfaces.
The hemispherical shape, combined
with the reflective properties of the
beam leads, focuses the light so
that it comes out of the diode in a
beam perpendicular to the diode’s
flat surface. There’s no need to put
an optical coating over each diode
to shape its beam.

Bell's work with GaP is still in
the development stages. But scien-
tists already have put together dot-
matrix displays with the diodes
that could one day find their way
onto telephones and data communi-
cation sets.

36

Showoff. Bell Labs’ display, built by Walter Rosenzweig, gives some idea of
applications Bell has in mind for gallium phosphide diodes. As readout with
phone, for example, each digit dialed would appear on right side. As next one
is dialed, previous one would shift to left. Unit’s binary-to-eight-line converter
strobes the vertical columns of diodes while an input in serial form goes into

registers. Eight-bit shift registers can be interconnected to produce
variety of displays, including letters and symbols of various heights.

Computers

Fairchild's Symbol

due for workout

A research effort at Iowa State
University with the Symbol 2-R
computer could result in a new
approach to data handling. Due to
start by autumn, the project is
expected to produce ideas for im-
proving the machine’s language
and hardware, and learn just what
it can do.

The computer, developed and
built at Fairchild Camera and In-
strument Co. and sold to Iowa
State under a grant from the Na-
tional Science Foundation [Elec-
tronics, Feb. 15, p. 25], incorpo-
rates a high-level programing lan-
guage directly in the hardware,
along with most of the require-
ments of a time-shared operating
system. These functions are usu-
ally executed in software.

First there will be an evaluation

of Symbol, its hardware, and its
language to determine just what it
does and how to manage it, and
establish in what ways it’s better
or worse than a conventional com-
puter. Second, the language itself
and its use will be developed fur-
ther. As implemented in the ma-
chine’s hardware, the language is
defined in simple terms only.

In conventional computers, data
structures are defined in software
modules, which are manipulated by
address modifications. But in Sym-
bol the means for defining the
structure is in hardware, and
manipulations are carried out di-
rectly on the data base. This idea
has been tried out before, notably
in the IBM 1400 series that began
in the late 1950s; but data struc-
ture manipulations in that family
still depended on addressing facil-
ities. Symbol pursues this basic
idea much further, into several lev-
els of structure, but keeps all the
manipulation in hardware.

As a result of these capabilities,
a whole new approach to data han-

Electronics | April 12, 1971



dling must be developed—just as
20 years ago people had to develop
techniques that evolved into to-
day’s software systems. Iowa State
hopes for more NSF support.

Meanwhile, back at Fairchild,
interest in the project has not died.
Although no new hardware is be-
ing built, Fairchild people will be
working closely with Iowa State
as its work continues. And Fair-
child already has some ideas for
a new machine if and when it gets
a chance to build one. Rex Rice,
manager of the digital systems re-
search department who headed the
effort at Fairchild, says, “We know
now that in any new effort we'd
want to retain those hardware fea-
tures in the original machine that
permit rapid and efficient compila-
tion, Meanwhile, we might return
some of the controls to software
form—they’re 100% hardware now
—with an eye to programing in
more than one language.”
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Rice thinks this might even im-
prove the machine’s speed, which
is already an order of magnitude
faster than conventional machines
in compilation. He already has an
improved memory access tech-
nique that could get into large files
more efficiently than can the ma-
chine now installed at Towa State.

Meetings

The 1971 IEEE:
not bad, considering

The exhibits were moved in from
the walls to make things look more
crowded and the fourth floor of the
Coliseum was empty enough for a
basketball game. But this year's
IEEE Convention and Exposition
did pretty well, considering, says
conference manager William J.
Hilty. His consideration: most in-
dustry conferences have been hit

1969 1970 1971
Segment of Industry ~ Feb.'T Jan.’71*  Feb.‘70
Consumer electronics . ......... 81.1 753 79.7
Defense electronics .. .......... 116.8 118.1 147.1
Industrial-commercial electronics. 120.5 121.0 131.1
Total industry .. ... ............ 111.5 111.3 130.0
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pretty hard by the present eco-
nomic conditions, with some off
by as much as 50% in both at-
tendance and number of exhibitors.
In this light, the IEEE show’s
attendance of 38,000 doesn’t look
too bad; it’s a 12% drop from last
year’s, And the 426 exhibitors ex-
ceeded the target of 400 Hilty had
said he was shooting for [Elec-
tronics, March 15, p. 88]. .
For every exhibitor who com-
plained of few customers to talk
to, there semed to be others who
were quite pleased. One, Merrill
Simon, vice president for market-
ing at power-supply-maker Lambda
Electronics Co., Melville, N.Y,,
describes it as the “best IEEE show
we've ever had from the standpoint
of the number of real people inter-
ested in what we have to sell.”
But a new factor at the conven-
tion was organized expression of
opposition to the way both industry
and the IEEE management were

Electronics
Index of
Activity

April 12, 1971

The February index of activity inched
upward just 0.2% from January's
upward revised 111.3. However,
despite continuation of the climb
that started in November, the total
industry figure is off 14.29% from

a year ago.

The only individual component to
show an increase in February was
consumer electronics, which rose
7.7% to 81.1—actually 1.8% above
its year-ago total, the fourth month
in a row it bettered its corresponding
1970 performance. Industrial-
commercial fell 0.4% to 8.1% below
February 1970. Defense dipped
1.19%, a whopping 20.6% below
its year-ago figure.

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

* Revised.
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responding to the economic plight
of so many of the nation’s engi-
neers and scientists. There also
were demonstrations against the
Vietnam war. Three protestors si-
lently held antiwar signs at the
foot of the podium during Deputy
Defense Secretary David Packard’s
banquet speech. And some 40
others, mostly IEEE members be-
longing to the recently formed
Committee for Social Responsibil-
ity in Engineering, held a three-day
conference during IEEE week to
discuss ways of converting engi-
neers and the economy from mili-
tary- to civilian-oriented pursuits.
But at the show itself, direct criti-
cism of IEEE leadership seemed
muted, expressed rather diplomat-
ically, and only by a small minor-
ity. Said one IEEE staffer, probably
with relief: “They were good-
quality dissidents.”

At the Monday night session
which considered the role to be
played by the IEEE in the 1970s,
a show of hands demonstrated that
almost all of the 200 there agreed
with IEEE management,

Communications

Large AT&T users
study private networks

As AT&T's rates for bulk communi-
cations services continue to climb,
some of its largest customers are
starting to dig their heels in. Lower
the rates, the users are telling
AT&T and the Federal Communica-
tions Commission, or private micro-
wave networks will blossom across
the nation.

“It just doesn’t make sense that
we should be able to do it cheaper
than AT&T can,” says one airlines
source. “But it looks like we can.”
He points to a 1,400-page study
recently submitted to the commis-
sion by Collins Radio Co., which
argues that Aeronautical Radio
Inc., the airlines’ communications
arm, could operate a network at a
fraction of the cost of leased cir-
cuits. The network would carry
voice, data, Teletype, and facsimile
data.
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Similar claims are now being
made before the FCC by spokes-
men for the American Trucking
Association, the National Associa-
tion of Motor Bus Owners, and the
Air Force. None of these groups,
however, has documented its claim
as extensively as Arinc.

In its report, Collins claims that
it could build a 21,815-mile micro-
wave network that would have
three times the capacity of Arinc’s
leased lines but cost only $78.9
million a year to operate. Arinc,
the second largest user of AT&T’s
bulk Telpak service, now pays a
$60 million annual telephone bill
and at present rates could expect
to pay $137 million a year for
capacity equal to Collins’ proposed
network, which includes 784 micro-
wave stations, 197 miles of cable,
307 terminals, and 102,941 voice
channel ends. And John S. Ander-
son, Arinc’s chairman, insists that
Collins’ quoted price of $257 mil-
lion, which is based on list price
for network components, would
drop sharply if Arinc were to buy
the system on a competitive-bid
basis and consolidate the net-
work’s operations center with exist-
ing communications centers.

Even as Arinc refines the design
for its own network, however,
company officials continue to say
that they would rather lease AT&T
facilities than be compelled to op-
erate their own—as they will if the
FCC and AT&T continue on their
present course. For AT&T is
threatening to withdraw its Telpak
offerings—60- and 240-channel ser-
vices which may be leased by any
user but shared only by regulated
industries and government agen-
cies—if the FCC insists on letting
all users share Telpak lines. “And
that could increase our bill six or
seven times,” an Arinc source says.

Software

Programs aim at
miniperipherals

Minicomputers were about the only
items brightening the gloom at last
year’s Fall Joint Computer Confer-

ence. Not only were new models
introduced, but there was a grow-
ing trend toward low-cost periph-
eral equipment for minis [Electron-
ics, Dec. 7, 1970, p. 34], possibly
signaling expansion of minicom-
puters into stand-alone business
systems applications.

Input Output Computer Systems
Inc., a software firm in Cambridge,
Mass., is one company now taking
advantage of the trend to mini-
peripherals—it’s seeking companies
that make them and is developing
programs that tie the peripherals
in with the computers. The com-
pany recently opened its so-called
Minicomputer Applications Mart,
an operation offering software,
turnkey systems, and contract ser-
vices, plus the peripheral-cum-soft-
ware systems known as Perform-
ance Pacs.

The firm now specializes in
programs for Digital Equipment
Corp.’s PDP-8 computers. “Initially,
we thought we might do business
with three or four computer manu-
facturers,” says 10CS president
Thomas A. Farrington, “but DEC
has over 50% of the market, they’re
good to work with, and if we can
penetrate their market, that’s pretty
good business.” With more than
10,000 PDP-8s in the field, he says,
it was logical to concentrate on
that model, although PDP-11 pro-
grams may be developed later.

I0CS discovered that the cost
of services often exceeded the cost
of hardware and that to know his
needs thoroughly, the user had to
be familiar with many types of

Write on. IOCS Anagrafic software
package in use with microsound
pen and PDP-8. Firm is aiming at
miniperipheral market.

TeRssARANe
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Bell & Howell & Ugly

“What?"

The boys in the back had just come in with another gem.
“| said it's ugly. What is it?"

“The 1-175."

“Great name.”

“It's a vibration monitor.”

“Whee. That's what the world needs. Another one of those.”

“This is a little different. It's derated. Sort of. You see, we took all our know-how from the hi rel,
mil spec stuff we were making for the jet engine testers and put it together in this here
not-so-fancy version. We figure it'll be a great industrial model.”

So we looked. The thing is darn sound. Comes portable or rack mounted. Has analog output
for simultaneous recording. Has an adjustable time delay (1—10 sec) so your system doesn't
set off its alarm mechanisms or shut down during start up. Has a =5% frequency response
over the full range. =2% linearity. Etc. And, as we happen to make a full line of vibration
transducers, it seemed they might have something at that.

"Where do you use it?"

“Well, at last count, there were about 250K variables you could come up with based on the
available options.”

“And it could sell at $250. Bare bones, that is. Nice price, eh?"
“Fine, but where...”
“We don't know. We got a good idea on some uses. But not all.”

“"Weli, what the heck am | supposed to do, run an ad and ask guys to send in for the specs and
at the same time tell us how they plan on using the fool thing?"

“Not a bad idea. Need some help with the words?”
"Beat it. It's still ugly.”
“Great headline.”

INSTRUMENTS DIVISION

I} BEeLLs HOWwELL

Bell & Howell, Instruments Division, 360 Sierra Madre
Villa, Pasadena, California 91109

____________________________ _i
| agree with you, it ain't beautiful, but it sounds rather |
good. Send me the full information packet on that 1-175 |
Vibration Monitor. My application is: :

|

T I

I

Name I
I

Title__ — |
|

Company I
Address I
City State Zip :
!

|

|

|

-

© Copyright 1971 Bell & Howell
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Kahle -leaders
in Automatic
Production
Machinery for
the Electronies
Industry.

“Call Kahle" when a production process
and assembly problem requires ‘spe-
cialists’ in the custom designing and
building of automatic machinery for the
electronics industry.

Over the last 40 years, “calling Kahle”
has solved the high speed process and
assembly problems of hundreds of lead-
ing electronics firms. The wide range of
products for which automatic equipment
has been designed and built includes
electronic components and assemblies,
diodes, resistors, capacitors, lamp com-
ponents and assemblies, encapsulated
lass assemblies, and evacuated assem-
lies — to name a few.
If you have a process and assembly
operation or are simply looking to re-
duce costs, give Kahle a call, We'll be
pleased to discuss the matter with you.
No obligation, of course. The number is
201-867-6500. Or, if you'd prefer, write
for free literature. Also inquire about
Kahle’'s complete line of Index Drives
and Chassis.

No. 3918

Automatic Diode Assembly and Seal Machine
(One of hundreds of Kahié machines)

KAHLE

Kahle Engineering
3320 Hudson Ave., Union City, N.J. 07087

Designers and Builders of Automatic
Production Machines and Machine Systems
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peripherals, As a result, 10CS found
it necessary to get peripherals it
could use with modified software
packages—the Performance Pacs.

So far, 10CS has agreements with
three peripheral makers—Eclectic
Corp. of Dallas; Science Accessor-
ies Corp. of Southport, Conn.; and
Tennecorp Corp. of Oak Ridge,
Tenn.—to market their products in
its packages, and is negotiating
with several others.

As for DEC’s view of the opera-
tion, a spokesman says: “There’s no
formal agreement, but we're glad to
work with [I0CS]. We think the
Performance Pacs are a good idea,
though it’s too early to say if this
is going to be the big wave of the
future.” And 10CS, which has been
only a software applications house,
thinks it’s in a good market position
because no other company is doing
quite what Input Output is doing
with the Performance Pac concept
of minicomputer peripherals.

The major Performance Pac is
the Anagrafic system, which digit-
izes, analyzes, and processes graph-
ical data. It consists of a data entry
tablet, the Graf/Pen by Science
Accessories, and software that’s in-
teractive with the user. The soft-
ware allows entry of up to 350 data
points, five separate calibrations
during one run, a skew check, and
setting of predefined limits. Output
is paper tape or teletypewriter. The
package costs $7,500, and is also
available as a turnkey system with
a PDP-8E for $17,500. The system
can be expanded to operate with
DEC tape, magnetic tape, disk, and
X-Y plotters, Potential customers
include the military, hospitals, and
scientific research labs. Other avail-
able programs include a direct mail
system,

Air traffic control

FAA seeks speedup
in R&D, purchases

As Federal Aviation Administration
planners refine their plans for the
1970s, they are asking for faster
development of a phased-array
“superbeacon,” much larger pur-

chases of instrument landing sys-
tems and airport radars, and in-
creased automation of the centers
that accept flight plans and dis-
tribute weather data.

These requests emerge from the
10-year plan the FAA is now mail-
ing in preparation for its annual
planning review conference, April
26 through 29. The plan spells out
how the agency will spend $2.92
billion for facilities and equipment
and $1.174 billion for research and
development in fiscal years 1972
through 1981. By far the largest
share of the money will go toward
electronics development and pro-
curement.

The accelerated development of
an upgraded secondary radar with
phased-array antennas and a digital
data link capability during its dead
time is one of the biggest changes
in this year’s plan, FAA sources say.
This year’s plan calls for a total
of $69.9 million to be spent on
the superbeacon’s development
through fiscal ’81, of which $5.5
million is to be spent in fiscal *72
in preparation for the commission-
ing of the first superbeacon in ’78.
Another $49.3 million will go to-
ward upgrading beacons after *77.
In last year’s plan, about $40 mil-
lion was set aside for development
of the upgraded beacon.

In response to pressures for more
electronic landing aids at smaller
airports, FAA planners are setting
aside $17.3 million for the develop-
ment and purchase of instrument
landing systems and vhf omnirange
units in fiscal 1972, out of a total of
$282 million for the decade. This
includes $41 million to develop a
scanning-beam microwave landing
system and $97 million to buy and
install them after they become
available in 1978.

For similar reasons, the FAA
plans to spend $10.1 million to in-
stall the new van-mounted ASR-7
radar at high-density airports in
fiscal 72. The old radars will then
be refurbished and installed at low-
er-density terminals. The agency
expects to spend a total of $181
million through fiscal 81 on this
program,

A final change in this year’s plan
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BOURNS MAKES WIREWOUND, CERMET AND CARBON POTENTIOMETERS!

E A WINNER...
FIND THE WIREWOUNDS

Give up? We'll give you a few hints. In selecting
potentiometers it's the performance that counts.
When you need high power, stability, low tempco
and price, wirewounds may be your best bet.

Six best bets are described below and illustrated
above — among a wide assortment of Bourns po-

The key to winning is matching identification letters
with descriptions below. |f you're handy with words,
the six correct letters should make you win.

MODEL 3260

Very tiny ¥ square; 0.2 watt at 70°C; high temp. to
175°C; qualified as RT26.

MODEL 3005

E-Z-TRIM® 34" rectangle for small places; 1 watt at
40°C; temp. to 125°C; sealed; very inexpensive.
MODEL 260

We'll give you a lead; 1% ” rectangle; metal cover,
1 watt at 70°C; high temp. to 175°C; self-locking
adjustment for stable setting.

MODEL 3300

| A %¢" dia. single turn; ¥2 watt at 70°C; high temp.
to 175°C; excellent shock and vibration stability.

MODEL 3290
Thin 3" square; 1 watt at 70°C; high temp. to
175°C; qualified as RT24. Edge mounting version is
very popular.
MODEL 3057
1% " rectangle; 1 watt at 70°C; high temp. to 150°C;
temp. stability to ¥2%; sealed. Some users specify
solder lugs.
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tentiometers. We challenge you to match the six
correct potentiometers to the six descriptions. To
the first 250 who submit winning entries we will
send a deck of Bourns first quality playing cards.
All entries will receive a packet of information on
wirewounds and the correct answer. Try your skill.

CLIP THIS COUPON AND SEND IT TO:
D M D O S B D S BN S A A

WIREWOUND CONTEST
BOURNS

1200 COLUMBIA AVE., RIVERSIDE, CA. 92507

My winning words are

[ r I J l l J Jwith wirewounds.

NAME

TITLE COMPANY

ADDRESS

CITY. STATE ZIP.

Bourns factory, representative and distributor personnel and their
families are ineligible.

Contest closes May 31 (E471)
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HUGHES HAS THE BEST
DIGIT DISPLAY DRIVERS
IN THE BUSINESS

Al THE BEST PRICE
IN THE BUSINESS.

o

HCTR 0107 24-PIN DIP

And you save more than just
money.

Our HCTRO107 Universal
Counter Disploy Driver does the job
in one LS| package. Instead of the
usual three bipolar circuits.

We use only 150mw. Instead
of the usual 600mw.

And you get outstanding per-
formance. And feotures.

Seven-segment outputs ca-
pable of =30V standoff or—10mA

sink. EL, LX and LED compatible.
Internal storage register. Bipolar
compatibility. Up-down presettable
BCD counter.

Allinputs diode prctected. BCD
outputs buffered and TTL com-
patible. Units may be coscaded. And
o — 25V rating for any nput, Vgg
and Vpp.

So if you've got Haons to im-
prove your electronic numrbers gome,
write or call us at the following

numbers: Hughes Mic-oelectronic
Products Division, 500 Superior
Avenue, Newport Beach California
92663; (714) 548-0671. Dr use the
toll-free Hughes Hot Line: (800)
854-3280.

HUGHES |
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HUGHES AIRCRAFT CCMPANY
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is in the amount allocated to auto-
mate flight service stations. “This
will save us more money than any-
thing [else will],” an FAA source
says. “Flight plans and weather in-
formation will go directly to a com-
puter instead of to an endless
number of Teletype machines, turn-
ing out an endless amount of data
that must be updated and filed.”
Slightly more than $2 million will
be spent on these stations’ R&D and
equipment purchases in fiscal 1972.
More than $32 million will be spent
through 1981.

Medical electronics

Diagnostic X-ray
standards ready

Performance standards for medical
and dental diagnostic X-ray equip-
ment will probably be published
by August, says J. Arthur Lazell,
assistant director for liaison activi-
ties for the Bureau of Radiological
Health.

Most significant will be the
requirement for positive beam col-
limation on stationary, general-
purpose equipment—strict limita-
tion of the X-ray beam to size of
the film or other image receptor.
Currently, four manufacturers are
developing automatic collimating
systems; others will use either auto-
matic collimation or an interlock
device that would prohibit X-ray
production until manual collimation
is completed. An earlier bureau
study demonstrated that collima-
tion to film size reduced the contri-
bution of diagnostic X-ray equip-
ment to the genetically significant
dose by about 62%.

Other features of the standard
require reproducibility and line-
arity for the life of the equipment,
which manufacturers plan to meet
by furnishing recommended main-
tenance schedules. Users without
maintenance staff would have to
buy scrvice contracts from makers.

Enforcement of the standards
will be a cooperative effort with
state health departments. In addi-
tion, the bureau will maintain a
laboratory in Rockville, Md., and

-—Circle 42 on reader service card

possibly use equipped vans to fol-
low up suspected problems. Actual
enforcement, however, will be on
the Federal level, through the
manufacturer,

The standards “do not violate
the spirit or intent of the earlier
NCRP [National Council on Ra-
diation Protection and Measure-
ments] guidelines,” says William S.
Properzio, chief of the bureau’s
X-ray exposure control laboratory
in the division of electronic prod-
ucts. But in many cases, he adds,
standards are stricter than the
NCRP recommendations. For exam-
ple, bureau standards halve the
permissible exposure rate for fluor-
oscopic tabletop units to 5 roent-
gens per minute.

The advisory committee that
wrote the performance standards
also is proposing test methods for
determining compliance. The tests
will be published separately, but
referenced in the actual standard.

Industrial electronics

Scrambler safeguards
teleprinter data

A growing problem in computer
operations—particularly in time-
shared systems—is how to prevent
the theft of data. The theft of 800,-
000 names from a mailing list of
the Encyclopaedia Britannica, for
instance, is now a case in the courts.
While many companies have tried
to tighten physical security, few
have worked at making stolen data
unusable—but they include Datotek
Inc. of Dallas, which has developed
off-line scramblers for public or
private teleprinter networks, and
for time-shared systems.

Datotek calls its new units the
DC-108 and DC-105 Datacoders, the
first for five-level teleprinters, the
latter for eight-level units. One is
required at each end of a message
link, and each can be used for both
encoding and decoding. A clear
paper tape is cut on the teleprinter,
then run through the reader while
the Datacoder enciphers the mes-
sage and cuts a scrambled tape.

The enciphering scheme, which

Hughes is more than
just electronic devices
and equipment.
lts components too.

e

Electrical connectors (RS 287)

Flat flexible cable and circuit assemblies

!

Direct view storage tubes and scan
converter tubes {RS 290)

(RS 288)

Li)

Display systems (RS 291)

Microwave products: TWTs, TWTAs
and solid state (RS 289)

m——

Multiplex systems for remote
communications/control (RS 292)

HUGHES AIRCRAFT COMPANY
INDUSTRIAL ELECTRONICS GROUP
BUILDING 100, MAIL BTN. C-312
CULVER CITY. CALIFORNIA 90230
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So you won’t have to pay later..

The design looks perfect . .. but
then, somewhere something
goes wrong. A defective part,
an improper assembly, or
maybe it was the installation

in the field. It's impossible

to avoid all imperfections.

As experts in the field of
reconstituted mica capacitors,
our experience shows that the
greatest single cause for
capacitor failure is a short in
the dielectric material.
Consequently, we precisely
inspect and grade all of our
dielectric material before
production. Because of our
meticulous quality control,
Custom Mica Capacitors are
absolutely the finest quality
capacitors of their kind avail-
able on the market today.

We pay now so you won't have
to pay later.

Another major reason why
you should join our client list
of Who's Who in high voltage
electronics. Write for our
Facility Folder and Product
Sheets, or call today for our
rapid reaction quote to your
specific requirements.

f -

‘ : USTOM
The QC Fanatics

CUSTOM ELECTRONICS, Inc.
Browne St., Oneonta, N. Y. 13820

PH: 607-432-3880 TWX 510-241-8292
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Datotek will not discuss in any de-
tail, is based on the binary codes
transmitted rather than the char-
acters and uses an involved bit gen-
erator that provides up to 32 trillion
combinations. A message may con-
tain both clear and enciphered
text; running an identical message
through the generator twice results
in different scrambled texts. The
code can be changed at will by
hidden and locked thumbwheel
switches.

The scrambled text then can be
sent over public wires and cannot
be read by anyone without both a
Datocoder and the proper “com-
bination.” The Datacoder is de-
signed to resist even fairly deter-
mined attempts to open it. The cir-
cuitry, which makes extensive use
of MsI, is roughly as complex as
that of a small computer, according
to Jim Poux, national sales man-
ager. The unit leases for $115 per
month.

Another Datotek product, the
DC-110 Datacoder, enciphers data
transmitted to a central computer
for storage or computation.

Materials

Gallium arsenide
goes standard

At least one supplier of gallium
arsenide wafers is determined not
to let the business go the way of
silicon—mainly a custom business
dominated by the customers’ spec-
ifications. The determined party is
Bell & Howell’s Electronic Mate-
rials division in Pasadena, Calif.,
which will offer standard GaAs
substrates off the shelf for six de-
vices [Electronics, March 1, p. 17].

Makers of such devices will be
able to order standard substrates
from Bell & Howell at what should
be considerable savings over cus-
tom configurations. The six are:
visible light-emitting diodes, infra-
red-emitting diodes, opaque photo-
cathodes, thin film devices re-
quiring an insulating substrate,
microwave diodes, and injection
lasers. Bell & Howell has come up
with four types of substrates in

Headed for market. Fixture in which
Bell & Howell polishes gallium
arsenide wafers.

each product category: 15-mil-thick
units that are chemically polished,
and 20-mil-thick wafers that come
as sawed from the ingot. There
are two substrate areas in the
chemically polished or as-sawed
categories.

The most common dopents used
for each device category have been
applied in the single-crystal Bell
& Howell substrates. For example,
for the visible light emitters, which
marketing director John Nickerson
expects will account for well over
half the business the Electronic Ma-
terials division will do in standard
substrates, the dopent is tellurium.
Resistivity is less than 0.015 ohm-
centimeters for the visible light-
emitter substrates, and orientation
of the material is 2°% 1° off the
(100) orientation toward the (110)
orientation.

Further processing—diffusion or
deposition, for example—will still
be done by the user. But Nickerson
feels there will be broad accept-
ance for available standard sub-
strates that essentially “homoge-
nize” the customer’s specifications
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We Interrupt Your Single-Diffused
llicon Power Designs To Bring You
hese 8 Advantages From EpiBase

‘I COMPLEMENTARY CAPABILITY

Only EpiBase* technology possesses
the inherent capability to afford you the
advantages of complementary

power circuitry. And only Motorola has
PNP/NPN EpiBase pairs from 1 to 50
amperes in most popular
voltages and packages.

2 DARLINGTON CAPABILITY

Only EpiBase can give you this
revolutionary new way to go for
lower-cost circuit simplicity and
top performance in relay and solenoid
drivers, audio amps and power
supply, servo amp. and series pass
regulators, etc. EpiBase now
offers 13 compiementary, metal
and plasti(; Darlington pairs. And
more coming.

3 HIGHER GAIN

Only EpiBase with its
inherently better emitter
efficiency gives you higher output
current for a given area. Generally,
at least twice the current gain
is available at equal

current levels.

4 HIGHER FREQUENCY WITH
« EXCELLENT SOA

You're out ahead in both
amplifier and switching
applications with EpiBase. This
results in improved circuit
performance with minimum distor-
tion and device dissipation. Along
with its top speed and efficiency,
EpiBase gives you outstanding,
1009, -tested, safe

operating area.

5 LOWER SATURATION VOLTAGE

10 to 209, lower internal

series resistance in the

EpiBase chip results in lower
Veepat) Characteristics, consequent
higher efficiency and more usable
device power at higher operating
temperatures.

*Trademark Motorola Inc.
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HIGHER SWITCHING EFFICIENCY
The inherently faster speed We

of an EpiBase device offers much

lower switching losses. Test one.

LOWER COST

Slicing silicon ingots lengthwise to ¥«
make large rectangular slabs
producing 30% more dice than
round wafers and eliminating
wasteful, ‘‘edge effects” results in
lower costs to you and us. Recently,
prices on 104 Motorola-registered
devices were dropped as much as
509% . The majority are EpiBase.

TRUE VALUE FOR THE FUNCTION
That means you get exactly ¥*
what you need and pay only for
what you get. Choose from 8
different EpiBase chip sizes from 45
to 275 mils, design-spec'd to afford
the widest choice of preferred
standards and unsurpassed
custom capability.

There’'s a group of EpiBase Silicon Power data sheets
available now showing complete-line advantages of EpiBase
silicon power transistors, appiications-oriented to solve 95%
of today's design needs . . . high-current, high frequency,
Darlington, complementary and general-purpose types.

Bring a set to your desk today by writing Box 20912,
Phoenix, AZ 85036. Or circle the reader number.

Motorola EpiBase
—Silicon Power At /ts Best.

Circle 45 on reader service card 45



CLOSE SUPPORT RADAR

TOTAL ELECTRONIC
SYSTEMS CAPABILITY.
SPECIALISTS IN
TIME/FREQUENCY,
RADAR AND

DATA SYSTEMS
OFFERING RAPID
GROWTH.

SIERRA
 RESEARCH CORPORATION
an equal opportunity employer

P.O. BOX 222, BUFFALO, N.Y. 14225
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and Bell & Howell’s own configu-
rations for epitaxial materials de-
veloped through internal research
programs. Particularly interested,
he feels, will be device manufac-
turers already in volume produc-
tion. The further processing
required to make visible light-emit-
ting diodes from the gallium ar-
senide wafers, for instance, dictates
that a layer of gallium arsenide
phosphide be deposited so that the
material emits at about 6,600 ang-
stroms.

The silicon-doped substrates in-
tended for IR emitters will get a
layer of gallium arsenide on top
of the substrate gallium arsenide
so that they’ll emit at approxi-
mately 9,100 A. Substrates in-
tended for opaque photocathodes
are doped with zinc; for thin film
devices, Bell & Howell has used
a chromium dopant to form a semi-
insulating substrate. Tin is the do-
pant for the substrates aimed at
microwave diode applications, and
tellurium is also used as the dopant
for the substrates intended for in-
jection lasers.

Almost all of Bell & Howell’s
GaAs materials have been special
orders to date, with well over half
the wafers or ingots done to cus-
tomer specifications. Nickerson ex-
pects the availability of standard
substrates will mean that half his
business will be in off-the-shelf
wafers, all carrying standard spe-
cifications. The division is quoting
standard prices per wafer or for
boxes of 10 wafers.

For 7the record

By the trillion. Ampex Corp.,
Redwood City, Calif., intends to
build and market a tape memory
system that can store up to 3 tril-
lion bits of data. Called the Tera-
Bit Memory, it provides from 90
billion to 3 trillion bits of random
access data on line, and can be
made plug-compatible with any
computer system announced to
date. The TBM requires some spe-
cial access programs, but no
changes in the computer or its
basic operating system are neces-

sary. The first system will be de-
livered to the Pentagon.

MOS emphasis. One of the more
significant moves in the recent top
management realignment at Moto-
rola’s Semiconductor Products div-
ision in Phoenix makes Jack C.
Haenichen vice president and di-
rector of operations for MOS, un-
derscoring Motorola’s seriousness
about becoming a potent factor in
the MOS market. Haenichen had
been vice president and director
of operations and services.

Successor. Knowledgeable ob-
servers expect Walter Burke to suc-
ceed the late Sherman M. Fairchild
as chairman of Fairchild Camera
& Instrument Corp. Burke, a mem-
ber of the board and Sherman Fair-
child’s financial adviser, had man-
aged his affairs for the past year.
C. Lester Hogan, Roswell Gil-
patric, another member of the
board, and Burke make up a ma-
jority of the directors of the Sher-
man Fairchild Foundation, which
will administer the late chairman’s
holdings.

Run of the store. The Sweda In-
ternational division of Litton In-
dustries, Orange, N.J., has en-
tered the competition for retail
point-of-sale terminals with the
Series 700 system. Included in the
line are stand-alone and minicom-
puter-controlled electronic cash
registers, a hand-held magnetic
reader to pick off sales information
from coded tags and credit cards,
and a processing center that can
control up to 256 on-line terminals.
Rejecting the optically encoded tag
approach favored by NCR and Pit-
ney-Bowes Alpex, Litton also is
marketing magnetically encoded
tags through its Kimball Systems
division. Price for the dedicated
terminal is $2,800 and for the stand-
alone version, $3,000.

No end of terminals. Burroughs
Corp. has signed an agreement to
build and sell point-of-sale credit
card authorization terminals de-
signed by Penril Data Communica-
tions Inc., Rockville, Md. A mag-
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“We're just two in a new series
of d-c high voltage multiplier
ceramic capacitors from Aerovox.”

"We're great for TV and CRT
power supplies and any other
applications using high-voltage
diode combinations.”

“And, we can save “You'd better let them in on
them all kinds of money.” a little more than that.”

¥

- Rugged, dependable high voltages up to 10 Kv d-c < Excellent temper-
ature stability and anti-corona properties >< Capacity: 500, 1000 & 2000 pf
— other values on special order > Insulation resistance: 20,000 megohms
min. >< Capacity tolerance: +=20% =< Dissipation factor: 2% max. K Tem-
perature characteristics: +=15% change in capacitance from 10°C to 85°C.

Corona voltage: 2500 VRMS @ 60 Hz >k Corora level: 100 pico cou-
lombs >k Special epoxy coating, compatible with potting and molding com-
pounds < Complete data available on 10 Kv discs and similar units in dif-
fering voltages. Just write:

I ACTOVOX

AEROVOX CORPORATION, NEW BEDFORD, MASSACHUSETTS 02741 e TEL. 617-994-9661
PLANTS IN. NEW BEDFORD, MA., OLEAN & FRANKLINVILLE, N.Y., MYRTLE BEACH, S.C. AND HAMILTON, ONT., CANADA
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For the past two months, Allied Electronics has allowed a
20% discount on invoices for orders that weren’t shipped out
of our warehouse by the date we specified.

Percentagewise, we're up to 97.8% of orders shipped on
or betore the dates we promised. (We picked up 3 points on
our March shipments). So, while we limber up in the corner ...

CHECK YOUR OPEN ORDER FILES—if you're waiting for
parts from one of our competitors, chances are we have
just what you need in our stockrooms right now. That’s why
we’re repeating this offer:

For every order of $100 or more, we will
ship on time per our promise, or we will
allow you a 20% discount from the face of

your invoice. Offer good only during month
of April, 1971.

Request your FREE catalog on your next
order, or call any of these offices:

ATLANTA, GEORGIA HOUSTON, TEXAS PHOENIX, ARIZONA
(404)363-9210 (713) 861-4226 (602) 956-8200
BOSTON, MASSACHUSETTS INDIANAPOLIS, INDIANA ROCHESTER, NEW YORK
(617) 848-4150 (317) 257-3206 (716) 224-8750
CLEVELAND, OHI0 LOS ANGELES, CALIF SAN FRANCISCO, CALIF
(216) 461-5353 (213) 449-8510, 684-0730 (415) 941-0524
DALLAS, TEXAS MILWAUKEE, WISCONSIN SEATTLE, WASHINGTON
(214) 826-5101 (414) 444-2840 (206) 632-5935
DAYTON, OHIO MINNEAPOLIS, MINNESOTA ST. LOUIS, MISSOURI
(513) 298-9831 (612) 920-5800 (317) 731-1944
DENVER, COLORADO NEW YORK, NEW YORK TAMPA, FLORIDA

(303) 399-2250 (516) 561-1700 (813) 877-6791
DETROIT, MICHIGAN PHILADELPHIA, PENN WASHINGTON, D.C
(313) 846-7720 (609) 662-0161 (301) 935-6400

ALLIED ELECTRONICS CORPORATE HEADQUARTERS

A Subsidiary of Tandy Corporation
2400 W. Washington Blvd., Chicago, IIl. 60612 (312) 421-2400
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netic-code-reading unit, the Penril
terminal is directly competitive
with the magnetic-stripe-reader re-
cently announced by I1BM [Elec-
tronics, Mar. 15, p. 34]. The agree-
ment covers a family of products
for reading and transmitting credit
card transactions from point of
sale to computer center. Prices
range from $500 to $2,000.

Tricap. An expansion and varia-
tion of Army ground forces, to be
explored later this year when the
Ist Cavalry Division is brought
back to Ft. Hood, Texas, from Viet-
nam, “will likely produce a major
change in field communications re-
quirements,” says an Army source.
He adds, “more units will have
radios to improve mobility and re-
action time.” The division will be
called Tricap—for triple capability
—and will add an armored brigade
to Airmobile and Air Cavalry bri-
gades of the division.

Computer switch., The narrow
line that separates computers from
telephone  switching  equipment
will become even narrower when
ITT starts to deliver its minicom-
puter-controlled electronic PBX.

ITT will decide which company
will get the award for what may
be as many as 2,000 minicomputers
over the next 15 years. The com-
peting minis are General Automa-
tion’s SPC 16, DEC’s PDP 11/15, and
Data General’s Nova 800 and 1200.

Self-help. Most of the $42 mil-
lion technology mobilization and
reemployment program recently an-
nounced by Labor Secretary James
D. Hodgson is earmarked for pro-
fessionals who have tangible job of-
fers that are impeded by education
or residence requirements, says a
top-level department source.

For example, the $5 million allo-
cated for a “job search” will be
made available through public em-
ployment offices as grants to indi-
viduals to defray transportation
costs “to be interviewed on bona-
fide job offers,” the source ex-
plains. The grants will average be-
tween $250 to $500, and so could
aid up to 20,000 applicants.
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RCA knows how
to make triacs=-

at the right prices!

RCA TRIAC PRICES (1000-UNIT LEVEL)

200-VTYPE 400-VTYPE 600-VTYPE

PACKAGE RATING PRICE PRICE PRICE
Press-fit 10A 2N5567 2N5568 40795
$1.85 $2.22 $2.78
Stud 10A 2N5569 2N5570 40796
$2.05 $2.42 $2.98
Isolated-stud 10A 40799 40800 40801
$2.75 $3.12 $3.68
Press-fit 15A 2N5571 2N5572 40797
$1.97 $2.36 $2.95
Stud 15 A 2N5573 2N5574 40798
$2.17 $2.56 $3.15
Isolated-stud 15 A 40802 40803 40804
$2.87 $3.26 $3.85
Press-fit 30A 40660 40661 40671
$2.74 $3.28 $4.10
Stud 30A 40662 40663 40672
$2.94 $3.48 $4.30
Isolated-stud 30 A 40805 40806 40807
$3.64 $4.18 $5.00
Press-fit 40 A 2N5441 2N5442 2N5443
$3.42 $4.10 $5.13
Stud 40 A 2N5444 2N5445 2N5446
$3.62 $4.30 $5.33
Isolated-stud 40 A 40688 40689 40690
$4.32 $5.00 $6.03
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It takes a leader in triacs to meet the challenging demands of
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