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GR
Knocks down
the price of
Frequency
ynthesizers!

Across-the-board price changes now offer you the
chance to pick up just the synthesizer you need at the
lowest prices ever!

GR’s fully equipped synthesizers (including 7 pro-
grammable digits and a continuously adjustable decade)
have been reduced by as much as 26%. For instance:

e The 1161 and 1162 Synthesizers, with
respective frequency ranges of 0 to 100 kHz
and 0 to 1 MHz, are now only $4990.

The 1163, with 30-Hz to 12-MHz range, is
reduced to $5290.

The 1164 (10-kHz to 70-MHz range} is now
$7195

If you don’t need fully equipped models, you can
compound the savings by omitting some of the features.
You can save $300 if you have no need for the continuously
adjustable decade. Or you can order your synthesizer

with as few as three digits — subtract $230 for each digit
you leave out.

These are the same synthesizers you wanted before
because of their specifications — now they’re even better
because economy has been added to quality! Even with
the new lower prices you still get a room-temperature
quartz-crystal oscillator with a temperature coefficient
better than 2 X 10°7/°C, 200-us switching time, rms
phase-noise modulation as low as —70 dB, spurious signals
down 60 dB and beyond, and compact size (only 5%
inches high)! It's a buyer’s market!

If you're looking for performance up to 160 MHz
without an oversized price tag, GR also has the 1165
Synthesizer for only $5900.

Complete pricing information and specifications are
available from the General Radio District Office nearest
you or from our home office at 300 Baker Ave., West
Concord, Mass. 01781. In Europe write Postfach 124,
CH 8034, Zurich, Switzerland.

Prices apply only in the U.S.A.

Circle 800 on

4| GENERAL RADIO

]

ATLANTA 404 633 6183/ BOSTON 617 6460550 / CHICAGO 312 992-0800 / CLEVELAND 216 8860150
DALLAS 214 637.2240 / LOS ANGELES 714 540 9830 / NEW YDRK (N.Y.) 212 964.2722 (N J.} 201 843-2140
PHILADELPHIA 215 646-8030 / SAN FRANCISCO 415 848.8233/ SEATTLE 206 7479410/ SYRACUSE 315 4549323
WASHINGTON, D.C. 301 881 5333/ TORONTO 416 252-3395 / ZURICH {051} 47 70 20
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Draw yourown

conclusions
with this new

Now you can have a time-share terminal
that lets you sce your data graphically—

instantly — as it prints out on your
Teletypewriter. Now you can plot for

comprehension, for meaningful report

illustrations, for permanent records.
And do it while the time-share
data’s coming in.

The HP 7200A Graphic Plotter is
the first major advance in time-share
flexibility since the Teletypewriter
itself. The Graphic Terminal feeds
from standard EIA ASCII inputs and
automatically plots computer data in
points, lines, curves, bar graphs, pie

Il

.|ll

HEWLETT hp; PACKARD

GRAPHIC

11921

RECORDERS

Circle 1 on reader service card

charts, or any other useful engincering,

mathematical or business graphics you
need. Plot directly from the Teletype
keyboard, too, or silence the Teletype-
writer and use the plotter alone.
It’s the end of the graphic time lag.
The HP 7200A is easy to use and
requires no special operating or
programming/language knowledge.
It plots smooth lines, not the staircase
drawn by the incremental recorder.
And it lets you position the graph
where you want it on any type or size
of graph paperupto 11” x 17”.

Talk to your time-share service about

e-share
terminal.

Hewlett-Packard’s new
7200A Graphic
Plotter. If your service
doesn't offer it yet, have
them give us a call.

The Graphic Terminal.
For people who can
benefit from a dash

of art with their

cold hard

data. i ' o
.




Don’t be a go-between.
Let your instruments and computer communicate directly.

You shouldn't have to hand-type data to
get your research or production test
results processed on a computer. Not
control test conditions manually when
the computer could be doing it for you.

Instead, use our new HP 2570A
Coupler/Controller. It automatically
transfers data from a group of
instruments to a central computer or
time-sharing terminal —or records on
punched tape for off-line processing.
And it allows the computer to control
your test conditions.

Up to seven devices at a time can be
interfaced through the 2570A to a
central computer or time-sharing

terminal. Plug-in cards for the 2570A
mate with measuring instruments like
digital voltmeters and counters; with

stimuli like voltage sources and frequency

synthesizers; and with logging devices
like teletypewriters, high-speed tape
punches and graphic plotters.

Because the 2570 A communicates in
ASCII, it can be used with most
computers and commercial time-sharing
services. Plug-in program cards take care
of instrument housekeeping, simplifying
your computer program.

Maintrame price for the 2570A
Coupler /Controller is only $1625:
interface cards average around $600 per

device. With this low-cost Coupler/
Controller, you can bring all the
computing power, memory capacity and
sophisticated program library of a large
computer to bear, inexpensively, on your
research or production test problem. Your
local HP ficld engineer has all the
details. Give him a call or write
Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.

HEWLETT (hp; PACKARD

DATA ACQUISITION SYSTEMS
06003 R
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Low voltage offers new jobs

for MOS commutators

Fabrication processes for bipolar compatibility
yield 20-Mhz multiplexer switching rates

Dale Mrazek,

National Semiconductor Corp.
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ironed out and see a big market; others disagree
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Motorola Semiconductor Products Inc.
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Matsushita Electric Industrial Co.
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Readers Comment

Panic button

To the Editor:

Regarding pollution, the average
citizen is starting to say: “Oh if
there’s a problem, ‘they’ will do
something about it.” We of the sci-
entific community are “they,” and
we are doing next to nothing.

It's time to stand up and take
notice that the earth is a dying
planet. The cold, hard fact is that
in 30 to 50 years all life on earth
will cease. This is not hysteria, or
the ranting of a soothsayer or re-
ligious fanatic. This is the scientific,
technological truth. It took man 100
million years to reach a population

of 4 billion. In only 30 years, this
figure will double. Things are hap-
pening, and the environment is de-
grading at a rate that leaves little
time for deliberation.

Those who fly across the U.S.
must have noticed that during the
past few years, the pollution in this
country has spread from the At-
lantic to the Pacific. No longer do
you see a yellow cloud over Los
Angeles, one over New York, and
blue sky in between. The yellow
cloud now stretches from Los An-
geles to New York and from Chi-
cago to Houston. Even Mexico
City, 7,000 feet high in rural Mex-
ico, is densely covered with smog.

What is man going to do to his

(Continued on p. 6)

Welcome back

the international section.

Center.

Electronics.

Readers will note an important change in the masthead for this issue.
Electronics has a new editor-in-chief, Kemp Anderson. Director of
editorial training at McGraw-Hill Publications Co. for the last three
years, Kemp succeeds Don Christiansen, who assumes new responsibilities
in planning and development for the publisher.

Samuel Weber has been named executive editor. Formerly manager
of Electronics/Management Center, Sam will be responsible for technical
departments. Named managing editors and continuing their present
responsibilities are Robert Henkel, for news, and Arthur Erikson, for

Both Kemp Anderson and Sam Weber return to Electronics with
many years of experience behind them. Kemp joined McGraw-Hill in
1957 and served as chief of the Dallas and Los Angeles news bureaus.
He was in cliarge of Electronics’ news department from 1964 to 1967.
Sam joined Electronics in 1958 and was associate managing editor
from 1964 to 1967. After a year as chief editor of Electro-Technology,
Sam came back to McGraw-Hill to start the Electronics/Management

It's with great pleasure that we welcome Sam and Kemp back to

-
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New, Rugged 5k Magnetron
for Microwave Heating

This F 1123 Magnetron tube is a microwave
source specially designed for industrial heating. It
delivers a typical CW power of 5 kW at a fixed fre-
quency between 2430 and 2470 MHz. The output
connector doesn’t require cooling and allows easy
coupling to the wave guide RG 112/U or coaxial
1%". The tube, which features an impregnated-type

trollability and efficiency. Today they are being in-
creasingly. used for moisture removal, chemical
changes, and biological changes in a growing num-
ber of industrial processes. For complete informa-
tion write or call your nearest Cain & Company rep-
resentative, or contact us directly., s e e

TYPICAL OPERATION

cathode, utilizes only a sm'aII amount of filament Heater voltage (V) .......... o g z

power. It is usually built with an integral magnet, Cathode voltage (kV) ........ 52 3 =

Bt Be fitted vith lect tf rti Cathode current i‘, H

ut may be fitted with an electromagnet for partic- —Average current (A) ... ... 15 $7 s

ular requirements. —Peak current (A) . .. .. ... 3.2 E S 2

. A . Power output (kW) . ... ... ... 5.0 H 3

Magnetron tubes used in microwave heatmg' ‘ Efficiency (%) . ... . 5 24 <
offer the advantages of speed, even heating, con- @ VSWR . ... ... 11 |

4 °0.5 1 15 <

THOMSON-CSF —Anode current {A] —

Thomson-CSF Electron Tubes, inc./50 Rockefeller Plaza/New York, N.Y./10020
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JOSLYN'S
SURE CURE
FORSWELLING

[ o= §

It comes as a single unit (a spark gap) or packaged with other
exclusive properties. Either way, Joslyn’s cure for swelling cur-
rent (surge) is nanosecond quick, long lasting, and is sure to
work. Again and again and again! True, your more devastating
surges might possibly perhaps destroy a Joslyn protector. But
your electronics will still go on working®. Over ten years of field
use says so.

Don’t experiment with other means when you can’t afford a fail-
ure! For positive protection,Joslyn has the answer. Write or call
today for facts on how to solve your protection problem for
swelling current.

ewhen protector is properly selected

and connected

When you can’t afford a failure . . .

ELECTRONIC SYSTEMS

Joslyn Electronic Systems [ Santa Barbara Research Park O
P.0. Box 817 O Goleta, Calif. 93017 O Tel. (805) 968-3551
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Readers Comment

environment during this time of
rapid technological growth? It
seems that as man approaches the
apex of his knowledge and is about
to reach out and contact other plan-
ets, he finds his environment rap-
idly disintegrating into a quagmire
of pollution, slime, and waste. This
negative aspect completely cancels
his technological thrust.

What we should do, drastic as it
may sound, is limit the population
of the United States to 200 million,
and that of the world to 4 billion;
tax people in proportion to the
number of children they have;
and initiate laws that will keep life
sacred.

We must immediately assign
space, automotive, military, indus-
trial, and educational teams to the
problem of limiting population and
controlling the waste produced by
dense population.

Evidently, man’s time on earth is
limited, regardless of what we do.
The question is, are we going to
allow life to perish in 35 years, or
are we going to use all our tech-
nological knowhow to prolong this
time by 500 or 1,000 years.

Eugene Frank
President,
B&F Instruments Inc.
Cornwells Heights, Pa.

Laser talk

To the Editor:

Suggestions are again being
made to use laser beams for free
space communications despite the
menace to eye tissues. Users would
obviously be tempted to raise
power levels during poor visibility
despite the hazards. Even scattered
laser beams can be dangerous.

The generally more sensible ap-
plication of millimetric microwaves
is conspicuously ignored in most
articles printed about laser com-
munications. Apparently, the pub-
lic needs protection from the glam-
orization of the laser in more ways
than one, and nothing short of a
counter-propaganda campaign will
nullify the misleading publicity.

M.]. Lazarus
Department of Physics
University of Lancaster
England
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For proven performance...small size...moderate cost...

“order METFILM ‘E
ORANGE DROP
CAPACITORS

¢ Space-saving metallized PETP polyester-film capacitors with
excellent capacitance stability, high insulation resistance o Capacitor
sections assembled under controlled atmospheric conditions and

protected against moisture by a wax-free conformal coating of epoxy

® Radial leads, straight or crimped, for mounting on printed wiring
boards ® Voltage ratings, 100 thru 600 volts d-c # Operating temperature
INFORMATION RETRIEVAL NO. 515 range, —55 C to 485 C » Request Engineering Bulletin 2040

4SC-9159R1

Buy resistors with built-in dependability. . .

Vitreous-enamel BLUE JACKET

POWER WIREWOUND
RESISTORS

¢ All-welded end-cap construction eliminates moisture along

leads, also anchors leads securely to resistor body e Expansion
coefficients of vitreous coating, ceramic core, and end caps

are closely matched ® Standard wattage ratings include 1, 2, 2.5,

3, 5,7,10, and 11 watts ® Also available with radial tab terminals
in ratings from 8 to 230 watts ® Request Engineering Bulletin 74 10D

INFORMATION RETRIEVAL NO. 516

4SR-9145R2

For Engineering Bulletins as noted above, write to:
Technical Literature Service, Sprague Electric Co., 35

®
Marshall Street, North Adams, Massachusetts 01247, s p R n G u E

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

“Sprague’ and @ are registered trademarks of the Sprague Electuc Co.
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Accurate & ‘
Analog Computing wit
Magnetic Multipliers

Product Accuracy
1% l
Absolute
Flat Pak magnetic modulators, analog multipliers, Actual Size
demodulators mount directly on IC cards.

e Flat Pak design only 0.1” thick e Zero Hysteresis « No external pots
Product accuracy 1% absolute or 2 MV whichever is greater

0.1~ thick

over the temperature range of -55°C to +125°C

« Hybrid assemblies mount directly on IC cards. As an Analog Multiplier of a Bipolar DC signal times an AC signal,

the output product accuracy is 1% of point, or 2 MV, whichever is

* Spa aver design, typical dim. 0.1” thick x 1.0” x 0.75”.
Ehacens on. typ greater over a dynamic range of 10,000:1 in each quadrant.

* Rugged design, extreme reliability. MTBF design goal 0.25
per million hours.

 Extremely low drift over —55° to +125°C range.

« Not affected by high intensity nuclear radiation.

Parameters over the temperature range of —55°C to 4+125°C :
1) Product accuracy 1% of point or 2 MV whichever is greater

2)Zero Point Drift: ... Less than 2 MV of in phase component

i ; 3) Gai TEY 2o L 9
« No external nulling or offset adjustments. )Gain Slope Stability ess thani2% changi
. " 4) Dynamic range and output wave quality independent of
* No additional components or temperature compensation temperature variations
required. 5) DISOrtON: .oeeiiiiiiiiciiiiciricie s Less than 1%
« No external operational amplifiers required. Typical input/output parameters:
o+ 15V DC power supp|y unless otherwise speciﬁed_ X Signal: v 0 to =5V
8 - o . . Y SIGNALT ereucenistioneesiesissanssesemiensessssmwss oo svauussosvons s vanasss 0 to =5V
* Linearity: Better than 1% absolute or 2MV whichever is Output: 0 to 5V RMS across 5K or greater
greater. Magnetic DC x DC Multiplier Squaring Square Root

¢ Analog Multiplying Functions:
+=DC X =AC =AC
+DC X =DC = =DC
AC X AC =AC
+=DC X AC = =DC
AC XAC = =DC

73 -“ .. '.....

& 5 ] 3 : i s o s 2 s

I“‘ ‘ GI IE l l c III u L l ll LlEI ls Division Amplitude Modulation Balanced Modulator
L P gl

Dynamic Product Range

80 db

Magnetic Modulators
Dynamic Range:

60 db

There is No Substitute for Reliability
GENERAL MAGNETICS, INC.
135 Bloomfield Avenue, Bloomfield, New Jersey 07003




Who’s Who in this issue

Innovative designs often result
from a meeting of engineering
minds. In the case of the article on
the mini tv that starts on page 106,
the minds belong to authors Reiichi
Sasaki and Kyoichi Uno. Sasaki
received a degree from Tohoku
University in 1953. Since 1955 he’s
been with the Matsuschita Co.’s
Wireless Research Lab, where he’s
now assistant manager of the tele-
vision development department.
Uno obtained his degree from
Kyushu University. He’s worked
on development of tv receivers at
Matsushita, and is assistant man-
ager of the television division’s
technical department.

Sasaki

Motorola men Ed Renschler
and Don Weiss are the authors
of the article on monolithic
multipliers that begins on page
100. Renschler holds BSE and
MSE degrees from Arizona
State University, and is work-
ing toward a Ph.D. He’s a tech-
nical staffer at Motorola’s IC
Applications Rescarch Lab,
and formerly headed the linear
IC applications group. Weiss is
a BSEE graduate of the Uni-
versity of Illinois. He joined
Motorola last year, and works

Renschler

An international network of Elec-
tronics and McGraw-Hill editors
was responsible for reporting the
article on silicon-on-sapphire tech-
nology that starts on page 88. The
overseas inputs came from Charles
Cohen in Tokyo, James Smith in
Brussels, Stewart Toy in Paris,
Michael Payne in London, and
John Gosch in Frankfurt. Elec-
tronics’ staffers Stephen Wm.
Fields, Ralph Selph, Peter Schuy-
ten, Richard Gundlach, and Robert
Henkel contributed information
gathered from sources across the
United States. The package was
tied together by George Watson.

~—Circle 8 on reader service card

in linear IC applications.

Design and application has been
Dale Mrazek’s specialty for a num-
ber of years. A BSEE graduate
from the University of Denver,
Mrazek, author of the article on
MOS commutators that begins on
page 82, spent six years as a de-
sign and applications engineer at
various semiconductor and systems
manufacturers. He’s now a digital
applications engincer at the Na-
tional Semiconductor Corp. in
Santa Clara, Calif. His present
work includes MOS memory prod-
ucts, read-only memories, analog
switches, and organization of ad-
vanced products.

Mrazek
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National does it

and

and

and

Every time someone improves
on one of our monolithic linear
circuits, it turns out to be us.
Specs on commercial versions
are unbelievable. Write for data.
National Semiconductor Corpo-
ration, 2900 Semiconductor
Drive, Santa Clara, California 95051.
Phone (408) 732-5000,

TWX 910-339-9240,

Telex 346-353.
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Sample And Hold*

SAMPLE
3
*Worst case drift less than
2.5mV/sec cit

{Teflon, Polyethylene or L 1 #F
Polycarbonate Dielectric =
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again

Adjustable-Output Regulator

INPUT OUTPUT
0.1 uF
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again
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R3
2K
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OUTPUT

MAGNETIC
| PICKUP

National/Linear
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LM108 Op Amp

From the inventor of the super-gain transistor —
the ultimate Op Amp. Maximum bias current
3nA; max. offset current 400pA over —55°C to
+125°C temperature range. Max. offset

voltage of 0.5mV and 5.V /°C drift also available.
Operates from +2V to =20V supplies, drawing
only 300nA. Useful in high impedance circuits or
in analog memories.

860.00 in hundred up quantities.

$10.00 for the commercial LM308.

LM109 Regulator

Simple as one. two, three. Just hook the input to
the unregulated supply. the output to the load and
the ground to ground. This 3 lead device gives
output currents over 1A. And thermal overload
protection makes it virtually blow-out proof. Prime
function is a S5V on-card regulator for digital
logic. but it can be adjusted for higher voltages.
$20.00 for TO-5,200mA, $25.00 for
TO-3,1A  Prices for commercial parts
$5.50 and $6.50. Hundred up prices.

LM110 Follower

Uses super-gain transistors to get 20MHz bandwidth
and 30V /us slew in a follower with 10nA maximum
bias current. Plug in replacement for most popular
Op Amps in follower applications. Ideal as fast,
high impedance buffer or inactive filters.

$10.00 in hundred up quantities.
Commercial LM310 83.25.

LM111 Voltage Comparator

First truly universal 1C comparator. Works with
+15V Op Amp supplies or even a single 5V

logic supply. Output will drive RTL, DTL, TTL or
MOS logic. It will handle lamps or relays up

to S0V at 50mA. Max. bias current of 100nA and
off-set current of 20nA are decades lower than
previous IC’s. Plugs into 710 socket.

At 812.00 in hundred quantities, it’s beyond
comparison. LM310 commercial part $3.25.

Circle 11 on reader service card
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a do-it-yourself

BIPOLAR ROM

512 bits (64 x 8)

65 ns access time

0° to +75°C, $47.00°* H
~55° to + 126°C, $6150% E_Z & 2 05

%% 100 — 999 unit price
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ONE PROM FOR ALL ROMS

*(Programmable Read-Only Memory)

It's made for a complete range of applications:
* Microprogramming
» Combinational Logic
» Sequential Logic
 Code Conversion

...or any application requiring many ROMS of differing patterns.

HERE'S HOW YOU GET IT!

Order the ROM-0512 off the shelf.
Generate the truth table.

Electronically program each PROM, yourself.
4. Plug it in!

HERE'S WHAT YOU GET!

e Custom programmed ROMS

65 ns access time

DTL/TTL compatibility

Wired “or”’ output

24-lead dual in-line or 24 lead flat pack

...And we haven’t even scratched the surface!

W -

Lexington, Massachusetts (817) 862-1055

Norwalk, Connecticut (203) 853-3646
Frederick, Maryland (301) 862-5400
Oaklawn, lilinois (312) 423-8010
Dallas, Texas {214) 231-9031

Albuquerque, New Mexico (505) 268-3549
Palo Alto, California (415) 321-2280 RADIATION
Long Beach, California (213) 426-7687 INCORPORATED

P. D. Box 37, Melbourne, Florida 32901 (305) 727-5430
SUBSIDIARY OF HARRIS-INTERTYPE CORPORATION

EXPORT SALES, DAGE CORPORATION, STAMFORD, CONNECTICUT

MICROELECTRONICE DIVISION

Copyright © 1970 By Radiation, Incorporated
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FREE

Engineering
Handbook

on
Electromagnetic
Delay Lines
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We've reserved

a copy
foryourdesk...

Terms ... engineering
definitions . . . how to
specify delay lines . ..
characteristics of various
types . .. specifications
...they'reallincluded in
thisconcise, easy-to-read
handbook...yoursfor
theasking.

LUMPED CONSTANT ...
DISTRIBUTED CONSTANT
... VARIABLE

all three types are covered
in this reference
handbook.

RCL ELECTRONICS, Inc.,

General Sales Office:

Seven Hundred
South Twenty First Street
Irvington, New Jersey 07111
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Who’s Who in electronics

“We believe that we have a novel
approach and we’re going to apply
it to an untapped market.” So says
George Larse, president of the
Larse Corp. in Palo Alto, Calif.
The market is the industrial auto-
mation field; the approach is MOS
large-scale integration. “Most MOS/
LSI products in the world today
are for the computer industry; we
intend to ignore this market and
concentrate in areas that are essen-
tially devoid of this technology.”

The industrial automation field
includes process control, traffic
control, and system monitoring.
And the market is untapped, says
Larse, because “the big semicon-
ductor houses don’t have the ap-
plication engineering knowledge
for the industrial control market;
they lack the detailed knowledge
of end user requirements. The in-
dustrial people themselves have
hesitated in going to the semicon-
ductor houses because they are
aware that their volume require-
ments are small compared to the
computer industry and, thus, the
cost would be very high. And they
have difficulty acquiring skilled
MOS designers because the de-
signers are scarce. We got them
because of our product plan and
our incentive plan.”

Braintrust. What Larse has done
is assemble a group of people who
know the market and who know
how to design MOS/LSI circuits.
Larse himself has about 19 years’
experience in the aerospace indus-
try. Most recently he was manager
of an advanced military space pro-
gram wherc he was responsible for
the design, production, and opera-
tion of “highly complex spacecraft,
ground checkout, and launch facili-
ties, and large-scale computer data
processing system.”

The other founders include Rich-
ard Kunkle, vice president, who
was a consultant on projects includ-
ing large-scale automated security
monitoring systems (Larse’s sec-
ond product area), data acquisi-
tion, and process control; Daniel
Lubarsky, product development
manager, who has designed sys-
tems for data acquisition, teleme-
try, and security, and was respon-
sible for the development of an

automatic voice-channel selection
system for the Federal Bureau of
Investigation; and Robert Scott Jr.

So far the team has designed
and built the first two system build-
ing blocks—a 16-bit scanner-en-
coder-transmitter dubbed SENT,
and a 16-bit receiver-decoder called
REDE. Each of these is an MOS
chip—Larse’s philosophy is that
you must put as much on a chip
as possible.

Blocks. But he is quick to point
out that the Larse Corp. is not
going to be a semiconductor—or a
systems maker; “We are going to
supply building blocks that will
offer cost and performance advan-
tages over present equipment.” As
an example, Larse points to the
SENT. “Our MOS/LSI unit draws
under 100 milliwatts, but the
breadboard, which was made up of
digital 1C’s, drew over 30 watts—
we have an optimum design.”

Larse says that because the chips
were designed to be building
blocks, they incorporate many fea-
tures and offer many options not
always used in each system, such
as the choice of output modes:
frequency shift keying, frequency
keying (a-m), or d-c. “We did this,”
Larse says, “because we want to
use the same chip in as many
applications as possible.”

Can a man who's made it as a
major general in the US. Air
Force cut it in a competitive in-
dustrial society? For John L. Mar-
tin the answer so far is yes. It will
be definitcly yes if the Federal
Aviation Administration and the
world’s airlines can be sold on his
bird—the Communications Satel-
lite Corp.’s Aeronautical Services
Satellite. After four years of effort,
Comsat believes its recent proposal
of a synchronous satellite for trans-
oceanic air traffic communications,
control, and navigation will meet
the carriers’ requirements. And the
satellitc is known informally as
John Martin’s bird—a pseudonym
Lonoring the spccial assistant to
Comsat president Joseph Charyk.

Comsat’s first Aerosat proposal
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Even in power supplies, somebody
makes progress once in a while. This is
the new NIMS high voltage power supply.

FLUKE

Electronics | June 8, 1970

It's a Fluke.

Fluke’s new NIMS (nuclear instrument module system)
high voltage power supply is priced about the same
as the three major competitors, $460. That's

where the similarity ends. :

In every other pertinent spec, the new Fluke-423A
exceeds or at the very least meets the competition. And,
in addition, it offers some exclusive features all its own.
Let's go down the list. Only Fluke offers a full 0 to 3000
volts, line and load regulation of 0.001 and 0.002
percent across the board. Only Fluke offers portable
bench case or NIMS bin module. Only Fluke offers
remote analog slewing of the output or manual
operation. Only Fluke offers a current limit of 15 ma.
Other specifications are output current, 0 to 10 ma,
Resolution, 100 mv. 4ccuracy, 0.25%. Ripple and noise,
5 mv peak-to-peak (10 Hz to 1 Mhz). Polarity is
reversible at the rear panel. Size is 2.7” x 8.7" x 9.7".
Price with case is $495.

For full details, see your Fluke sales engineers

or contact us directly.

Fluke, Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211.

TWX: 910-449-2850. In Europe, address Fluke Nede:iand (iv.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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THE
VS-80

sweep
generator

ALL SOLID-

|E————— =
TECHNICAL LEADERSHIP IS
STATE-OF-THE-ART SOPHIS-
TICATION & PERFORMANCE

Test capabilities usually available only through the use of two or more
instruments are yours in the Texscan VS-80. It covers all normal IF
bands, and FM, VHF TV, UHF TV, and most communication bands . . .
can be used for radar and communications RF, IF, and video testing,
also as a chirp radar simulator and for wide band amplifier testing.
vS-80 is available in a ruggedized model that meets MIL-T-21200F, as

well as in the popular

laboratory /field model.
= \Write for free descrip-
tive literature with com-
plete technical details.

RUGGEDIZED UNIT

key specifications
LABORATORY UNIT

Frequency Range: 1 MHz to 1200 MHz
in two overlapping, switchable bands,
1—300 and 290-1200. Can be centered
on any frequency between 1 MHz and
1000 MHz and sweep up to 1200 MHz
at maximum sweep.

Sweep Width: On the low band, continu-
ously variable from 50 kHz to 300 MHz;
on the high band, can be varied to 40%
at 1000 MHz. Unit also has CW output
mode for signal generator applications.

RF Output: Rated at least 0.5 vrms into
a 50-ohm load.

Operating Temperature: Continuous —20
+55°C; intermittent to +71°C,

Shock: 20 G's, 3 shocks along each of 3
mutually perpendicular axes.
EMI: IAW Mil-Std-826A, notice 1, class Gp.

Reliability: 500 hours MTBF IAW Mil-Std-
781A, Test level E except lower tempera-
ture —20°C.

Maintainability: 1AW Mil-Std-470 & 471.
PRICE AND DELIVERY

Model VS-80 $1550.00 Model VS-80 DH $3050.00 (Combination Case)

Delivery is within four weeks maximum; in some cases models and accessories are
available from stock.
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in 1966 was not made public. It
called for a pilot program with
one vhf satellite over the Atlantic
Ocean. Martin says the reason the
proposal and a similar one last year
were shelved was that they got
bogged down in the question of
future aircraft conversion to uhf
communications. The Atlantic-
Pacific satellite system now under
consideration at the Department of
Transportation will operate on vhf,
with uhf capability for FAA ex-
periments. If the proposal is ac-
cepted, development time will be
28 months. Comsat plans to run the
satellite for five years, charging
users a flat monthly fee for use,
with no development cost to the
Government or the airlines, says
Martin.

Hit and run. Recalling a case a
year or more ago, Martin says an
air traffic controller found, in plot-
ting the courses of two overseas
airliners, that they would be at
the same spot over the ocean at
the same time—and couldn’t raise
either pilot from land. That time
it didn’t spell disaster, but it does
spell out some “very important
needs,” says Martin. “We don’t
think we should wait while we
have the technical -capability.”
While he can’t guarantee this latest
proposal won’t end up in a file
drawer at the Transportation De-
partment, he is “sure the program
is going to go—it's a question of
when.”

Martin, who looks much younger
than his 50 years, has been work-
ing with satellites for the last 11
years, the last five as director of
special projects for the Air Force
Space and Missile Systems Organ-
ization (Samso), and previously as
director of the Pentagon’s Office
of Space Systems. How does he
feel about being able to talk about
his satellites? “It’s quite a change,”
understates Martin.

After service in the Army Air
Corps during World War II, Mar-
tin received a BSAE from the Brook-
lyn Polytechnic Institute, and an
MSEE from MIT. He was in the
Air Force for almost 30 years—“29
years, six months and four days,
as I recall’—and is looking forward
to a “full second career” in do-
mestic satellites.
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It's a new kind of connecting.

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

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

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

Not hardly.

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

No, you don’t have to solder.

Yes, you can wire-wrap if you
want.

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

Circle 17 on reader service card

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

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

— P~ g~ -5
I I ! ‘1 2 VIO
: | ’ J

|

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

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

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

Willow Grove, Pa. L
19090. 215-659-7000;
TWX 510-665-5573.



To make a Register that does

a lot more than shift,

Fairchild’s 9300 is the world’s most versatile shift register.
And we can prove it. The 9300 Four-bit Universal Register can
perform as a high-speed shift register, modulo N counter,
up/down counter, storage element, four clocked D-type latches,
a programmable divider, a binary to BCD shift converter,
serial to parallel converter (and vice versa),and a dozen other

functions. It’s a prime example of the kind of versatility inherent in

Fairchild’s entire MSI family.
Other features which help

make the 9300 the fastest-selling
register on the market include
a 20MHz shift frequency, J and

K inputs (which, tied together,
provide D-type input),

gated synchronous parallel
inputs, Q and Q outputs.

The 9300 is completely
compatible with all Fairchild
MSI elements. It comes in a
16-lead hermetic DIP and
Flatpak in both military and

industrial temperature ranges.

18

To order the 9300, call your Fairchild Distributor and ask for:

PART

TEMPERATURE

PRICE (100-

NUMBER PACKAGE RANGE (1-24) (25-99) 999)
U4L930051X Flatpak —55°C to +125°C $21.45 $17.15 $14.30
U4L930059X Flatpak 0°C to 4 75°C 10.70 8.60 7.15
U6B930051X DIP —55°C to 4125°C 19.50 15.60 13.00
U6B930059X DIP 0°Cto + 75°C 9.75 7.80 6.50
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you have to get serious about
MSI family planning,

We put together a family plan by taking systems apart. All kinds of digital
systems. Thousands of them.

First welooked for functional categories.We found them. Time after time,in a
clear and recurrent pattern,seven basic categories popped up: Registers. Decod-
ers and demultiplexers. Counters. Multiplexers. Encoders. Operators. Latches.

Inside each of the seven categories, we sifted by application. sy
We wanted to design the minimum number of devices that could "
do the maximum number of things. That’s why, for example,
Fairchild MSI registers can be used in storage, in shifting, in
counting and in conversion applications. And you’ll find this !
sort of versatility throughout our entire MSI line. 9‘"“’21:?\’12%2?};3@

Finally, we studied ancillary logic requirements and Generator
packed, wherever possible, our MSI devices with input
and output decoding, buffering
and complementing functions.
That’s why Fairchild MSI reduces—
In many cases eliminates—the
need for additional logic packages.

LATCHES
9308 —Dual 4-Bit Latch
9314 —Quad Latch

REGISTERS

The Fairchild MSI family i =
328 —Dual 8-Bi
plan. A new approach to MSI TSR Repiter g MULTIPLEXERS
that’s as old as the industrial revolution. Mttiplexer
. . . . . 9312 —8-Ingut Digital
It started with functional simplicity, Multiplexer

extended through multi-use component parts, and
concluded with a sharp reduction in add-ons.
Simplicity. Versatility. Compatibility. ||
Available now. In military or
industrial temperature ranges.

DECODERS AND

DEMULTIPLEXERS

9301 ~One-Of-Ten
Decoder

9315 ~One-Of-Ten
Decoder /Drive:

9307 ~Seven-Segment
Decoder

9311 ~One-0f-16

COUNTERS Decoder

o —Decade 9317 —Seven-Segment
In hermetic DIPs and Flatpaks. o §ow,§:c§§lwr ozy_Lecoder/Driver
. . . . —Decade Counter d ven-Segmen
From any Fairchild Distributor. s 9316 ~Hexidecimal EEmie
9318 ~ Priority 8-Input
Encoder
L s o
FAIRCHILD

SEMICONDUCTOR

FAIRCHILD SEMICONDUCTOR A Division of Fairchild Camera and Instrument Corporation Mountain View, California 94040, (415) 962-5011 TWX: 910-379-6435
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Bell & Howell
& Jacob & Haag & Hull & Lewis

& Czuha & Shitara & Reid & Stefansson
&Bane & MacDonald

20 Electronics | June 8, 1970



) " e e e e e o e e = e = e e

i
|
1
1

3 "-4____ i R g oz att _»0 a ’.‘
Of course you know Bell & Howell. Chances are, you went to school together. But you probably don't know Jacob,
Haag and the rest. They're carving out a whole new group for Bell & Howell. The Electronics & Instruments Group.

A group that makes equipment you'd hardly find in your old classroom. Like systems for identifying air and water
pollutants. Contro! systems for chemical companies. Aircraft entertainment and mini-theaters. Materials for com-
puter read-out and communications systems for hospitals.

But in one respect, the new group is just a chip off the old block. The same care goes into making oscillographs and
digital transducers that goes into making projectors. There's a lot more to Bell & Howell than meets the eye. For a

look at how far we've gone since your old school days, just write to . . .

Bell & Howell, Electronics & Instruments Group, 360 Sierra Madre Villa, l"%
Pasadena, Calif. 91109 BELLe HOWELL

© Copyright 1970 Bell & Howell
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TRYGO
sysiems
power

supplies
dre...

I——
FOR

IMME“IA'I‘E |

PELIVERY

Slot &
Wide Range
Sub-Rack &
Modular
Single and

Multiple Output

m For Systems, OEM and
Lab applications

m Proven high quality and
reliability

m Modules to 210 VDC; 18A

m Sub-Racks to 161 VDC; 25A

u Full Racks to 320 VDC; 70A

m A full choice of standard rack
adapters and accessories

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

T TRYGON POWER SUPPLIES

111 Pleasant Avenue, Roosevelt, New York 11575

Tel: 516-378-2800  TWX: 510-225-3664
Trygon GmbH 8 Munchen 60, Haidelweg 20, Germany
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Meetings

Mariners converge on the capital

When members of the Marine
Technology Society gather June 29
in Washington for their three-day
annual conference and exposition,
there could well be one poetic
mimic to declaim “God save thee,
ancient Mariner! From the friends
that plague thee thus!” And the
verse by Coleridge would not
be inappropriate to the sixth an-
nual gathering of marine technolo-
gists, for they are fully aware
that expansion of their industry
is plagued by limited Federal
funds and limited job opportuni-
ties. As the society’s vice presi-
dent for research and education,
Adrian Richards, put it: “The
present market for ocean science
and ocean engineering jobs is re-
pressed because of the severe cut-
back in governmental spending.
The outlook for 1971 and possibly
1972 looks bleak.”

Tight program. Nevertheless,
registrants at the Sheraton-Park
Hotel face a tight three days with
97 concurrent technical sessions to
update them on marine technol-

ogy’s direction and future. “No
time is lost this year with over-
views and generalities,” says pro-
gram chairman Lincoln D. Cathers.
There’s a Monday morning general
session treating the tanker Man-
hattan’s trans-Arctic voyage to
Alaska and the Deep Sea Drilling
Project. Subsequent sessions treat
such specifics as buoy technology
and development (on Monday
and Tuesday afternoon, respec-
tively); underseas vehicle devel-
opment (Monday afternoon and
Wednesday morning); and oceano-
graphic instrumentation sessions
(Wednesday morning and after-
noon).

Systems specialists will watch
for a Monday night session on
interconnection system technology
for the 1970’s, plus two others on
Wednesday treating habitat and
instrumentation power systems
and vehicle and habitat power sys-
tems.

For further information contact MTS Head-
quarters, 1730 M St., N.W., Washington, D.C.
20036.

Man in the loop

The Institute of Navigation hopes
to give a new perspective to man’s
role in getting from here to there
when it gathers for its 26th annual
meeting at the U.S. Air Force
Academy in Colorado Springs for
three days beginning July 1. Day-
long sessions on air, space, and
marine navigation will highlight
the meeting.

Following a Wednesday morning
military panel on the role of man
in aerospace defense, strategic,
tactical and airlift navigation, a
joint paper by Autonetics authors
C.S. Hoffman and J.J. Csaja will
examine man’s future as an aircraft
navigator. An afternoon session
that day will deal in detail with
various aspects of advanced avi-
onics, including distance-measur-
ing equipment, and inertial and
area navigation.

Stars. The July 2 space session
will feature speakers from the mili-
tary, industrial, and academic com-
munity, including a paper by IBM
Federal Systems division authors
Schlee and Neilson detailing an ad-
vanced stellar attitude-reference
system for spacecraft.

The concluding session on ma-
rine navigation on July 3 will fea-
ture morning papers to identify
requirements and levels of profes-
sional education or training to as-
sure that marine, surface, and sub-
surface navigation continues to
have the essential manpower and
expertise for orderly progress. The
post-luncheon session will then put
forth papers analyzing programs to
prepare men for their roles as iden-
tified by earlier sessions, and to

(Continued on p. 24)
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VOLUMETRIC EFFICIENCY. Big words
that explain why Allen-Bradley type CL
feed-thru capacitors are so small. Qur
unique multi-layer concept shaves size
to a minimum, without affecting per-
formance. It took Allen-Bradiey to get
filter capacitors down to their fighting
weight. Now rolled capacitors are no
longer a design alternative.

Concentric layers of proprietary Allen-
Bradley ceramic and noble metal elec-
trodes are fired together for unmatched
protection against moisture and con-
tamination. Rugged. Non-polar. With
lower inductance and far less noise.

EC70-12 © Allen-Bradley Company 1970

Voltages to 200WVDC. Temperatures to
125°C.Capacitiesto 1.0 uF. High dielec-
tric strength and reliability.

Several styles and sizes are available
through your appointed A-B industrial
electronic distributors. For further in-
formation write: Marketing Department,
Electronics Division, Allen-Bradley Co.,
1201 South Second Street, Milwaukee,

Wisconsin 53204. Export office: 1293
Broad Street, Bloomfield, N.J. 07003
U.S.A. In Canada: Allen-Bradiey Cana-
da Ltd., 135 Dundas St., Galt, Ontario.

ALLEN-BRADLEY
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IS filterin
down...

Captor is capable

Captor is the bright new face in electronic com-
ponents, particularly filters. Deeply experienced.
Imaginative. Capable of producing miniature EMC
filters, communications and security filters, cus-
tom design filters/assemblies, and other electronic
components, Capable too of fast delivery, competi-
tive prices, testing, research. Capable of handling
any size RFI/EMC filter order. Has the good word
about Captor reached you yet? Write for our capa-
bilities brochure today!

CAPTOR

CORPORATION

Electronics Division
5040 Dixie Highway, Tipp City, Ohio 45371, Phone: (513) 667-8484
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Meetings

(Continued from p. 22)

identify equipment essential to edu-
cation and training of these men.

The Hotel Broadmoor and the
Ramada Inn at Colorado Springs
have been named residential sites
for residents.

For further information call Maj. Harold L,
Beckman, USAFA (ONA), USAF Academy,
Colo. 80840.

Calendar

Conference on Solid State in Industry,
IEEE; Statler-Hilton Hotel,
Cleveland, June 15-16.

Applied Superconductivity Conference,
Bureau of Standards, University of
Colorado, Office of Naval Research,
and American Institute of Physics,
Boulder, Colo. June 15-17.

International Symposium on
Information Theory, IEEE; Hotel Huis
ter Duin, Noordwijk, Netherlands,
June 15-19.

International Computer Conference,
IEEE; Washington Hilton Hotel,
June 16-18.

Solid State Sensors Symposium,
Instrument Society of America, |EEE;
Hotel Radisson, Minneapolis,

June 18-19.

Design Automation Workshop, IEEE;
Sheraton Palace Hotel, San Francisco,
June 21-25.

Joint Automatic Control Conference,
IEEE; Georgia Institute of Technology,
Atlanta, June 24-26.

Summer Power Meeting and EHV
Conferense, IEEE; Biltmore Hotel, Los
Angeles, July 12-17.

Conference on Dielectric Materials,
Measurements and Applications, IEEE;
University of Lancaster, London,

July 20-24.

Conference on Nuclear and Space
Radiation Effects, IEEE; University of
California oa San Diego, July 21-23.

International Conference and

Exhibition on Water Pollution Research,
IEEE; San Francisco, July 19-31;
Honolulu, Aug. 2-5.

Photovoltaic Specialists Conference,

IEEE; Seattle Center, Washington, Aug.
11-13.

(Continued on p. 26)
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ERIE TECHNOLOGICAL PRODUCTS, INC.
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When you can't afford a ‘‘wrong number''...
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NOW
HIGH-PERFORMANCE SCRs
TO MEET THE

CRITICAL NEEDS OF. ..

* Power Inverters
o AC. Motor Variable Speed Drives

e |nduction Heaters

o Pulse Width Modulators

NATIONAL
DISC PACKAGED
REGENERATIVE GATE SCRs

orovide these olus factors. .

+ Voltages to 1000 V
+ dv/dt to 500 V/u sec.
+ Turn-off time to 15 p sec.
+ di/dt to 800 A/u sec.

+ Low power gate drive

+ Operation to 20 KHz, with
low switching losses
+ 175 and 380 smperes RMS
+ Also available in stud pack-
ages to 470 amperes RMS

* A NATIONAL® exclusive.
Patent No. 3,486,088

We welcome requests for detailed data
and application assistance. Contact. . .

NATIONAL ELECTRONIGS, ING.

a varian subsidiary
Geneva, |ll. 60134, phone 312-232-4300
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(Continued from p. 24)

International Conference on
Microelectronics, Circuits, and Systems
Theory, IEEE; University of New South
Wales, Kensington, Sydney, Australia,
Aug. 18-21.

AFMA National Conference, Armed
Forces Management Association;
international Hotel, Los Angeles,
Aug. 20-21.

Western Electronic Show and Convention
(WESCON), IEEE; Biltmore Hotel,
Sports Arena, Los Angeles, Aug. 25-28.

Preparation and Properties of Electronic
and Magnetic Materials for Computers,
The Metallurgical Society, Statler-
Hilton Hotel, New York, Aug. 30-Sept. 2.

Short courses

Measurement Engineering, State
University of New York at Stony
Brook; June 22-26; $195 fee.

Modern Optics: Basic Processes and
Components, University of California
at Los Angeles; Boelter Hall, Room
4428, June 22-26; $310 fee.

Magnetic Thin Films, University of
California at Los Angeles; Boelter Hall,
Room 4403, June 22-27; $370 fee.

Management Seminar in Systems
Reliability and Engineering Operations,
University of California at Los Angeles;
Rieber Residence Hall, Fireside Room,
June 22-27; $485 fee.

Call for papers

Northeast Electronics Research and
Engineering Meeting (NEREM), |EEE;
Sheraton Boston Hotel and the War
Memorial Auditorium, Boston, Nov. 4-6.
July 1 is deadline for submission of
papers to Program Chairman, |IEEE
NEREM-70, 31 Channing St., Newton,
Mass. 02158

Symposium on Feature Extraction and
Selection in Pattern Recognition, |EEE;
Argonne, llI.,, Oct. 5-7. July 1 is dead-
line for submission of short papers to
Professor K.S. Fu, School of Electrical
Engineering, Purdue University,
Lafayette, Indiana, 47907.

International Electron Devices Meeting,
IEEE; Washington, Oct. 28-30. Aug. 1 is
deadline for submission of abstracts

to Edward O. Johnson, Program
Chairman, 1970 International Electron
Devices Meeting, RCA Corp., Electronic
Components, 415 South Fifth Street,
Harrison, N.J. 07029.
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ELECTRONIC COMPONENT DESIGNERS:
PUT YOUR MINIATURIZATION REQUIREMENTS IN THE RIGHT HANDS!

When you're designing small . . . materials selection becomes a bigger consideration. Uniformity
of magnetic behavior, for example, becomes an extremely critical factor in miniaturized applications.
In such instances, the smallest change in a material’s response to a given current can be
enough to upset the operation of an entire electronic system.

Many other considerations, equally as critical, must be made in selection of materials for
miniaturized, high-precision and ultrasensitive equipment.

Carpenter specialization brings you a full range of electronic alloys, all made to
meet exacting quality standards. Among them: Magnetic Core Irons, High-
Permeability Alloys, Temperature-Compensator Alloys, Glass-Sealing Alloys,
Controlled-Expansion Alloys, Electrical-Resistance Alloys, Magnetostrictive
and High-Saturation Alloys, plus others. Each of these materials is
made to consistent standards of uniformity for dependable, long-
lasting performance. Your Carpenter representative can give you
full details. Steel Division, Carpenter Technology Corporation,
Reading, Pa. 19603.

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

Electronics | June 8, 1970
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3ns at 20mW,

A new technology is born
with TT's Schottky-clamped 54/74 TTL.

Until now, speeds below 5ns could
only be achieved with current
mode (unsaturated ECL-type)
technology.

Now, TI has built integrated
Schottky-barrier diode clamped
transistors* into its popular Series
54/74 integrated circuits. Our new
54S/74S family combines the high
speed of unsaturated logic and the
low power of saturated TTL logic.
The best speed/power combination
yet—and priced below competitive
ECLlogic families.

You gain these advantages, com-
pared to conventional TTL integra-
ted circuit technology:

* Typical gate propagation
delay: 3ns.

* Power dissipation: 20mW per
NAND gate at 50% duty cycle.

* 100 MHz typical flip-flop clock
input frequencies.

* Smaller device geometries reduce
internal capacitance —and
increase speed.

* Schottky-barrier diode input
clamps provide fast clamping
protection.

 Active pulldown network squares
transfer curves and raises logical
‘1’ output level.

*Texas Instruments has patented this technique in
U. S. Patent number 3,463,975 titled “Unitary Semi-
conductor High Speed Switching Device Utilizing a
Barrier Diode” issued August 26, 1969 (originally
filed in 1964).

74800 Gate

Series 54S/74S basic gate operation is com-
patible with existing 54, 54H and 54L families.
All active transistors which saturate are Schottky
clamped. Schottky input-clamped diodes offer
superior input protection because of low forward
voltage drop and fast recovery time.

And you also gain these advantages,
compared to current mode logic
technology:

* Lower power dissipation.

* Better noise immunity. Typical
d-c noise margins — more than 1V.

e Conventional PC boards may be
used due to smaller line reflect-
ions with unterminated lines.

* Direct interface with all popular
TTL and DTL families—same 5V
power supplies (critical
regulation not required), same
logic functions, same packaging.

Broad applications. Series 54S/74S
Schottky TTL circuits are ideal

for applications in all high-speed

digital systems:

» Computer central processor units.

¢ Peripheral controls.

* Digital test and measurement
equipment.

* Digital communications systems.

Now available in plastic dual-in-
line packages are the SN74S00N —
Quadruple 2-input positive NAND
gates. The SN74S20N — Dual 4-in-
put positive NAND gates. And the
SN74S112N —Dual J-K negative
edge triggered flip-flop (separate
preset, clear and clock).

More are coming in 1970. TI is
developing 13 circuits in the revolu-
tionary 54S/74S series, including
other standard TTL gates (NANDs,
AND, HEX inverter, AND-OR-IN-
VERT), dual J-K and D flip-flops,
as well as MSI counters and shift
registers. Ceramic DIPs and flat
packs will be available soon.

For more informa-
tion on the most sig-
nificant TTL ad-
vance in four years,
getour new Bulletin
CB-118. Circle 275
on the Reader Ser-
vice Card or write Texas Instru-
ments Incorporated, P.O. Box 5012,
MS 308, Dallas, Texas o
75222. Or call your [7
nearest authorized TI
Distributor.

TEXAS INSTRUMENTS

Electronics | June 8, 1970
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PROBLEM SOLVERS

General Electric helps you solve the tough ones

GE has the broadest line of electronic
components in the industry. From the
tiniest integrated circuits to powerful
high performance motors, GE compo-
nents help you solve your tough prob-
lems . . . in design, in performance, in
economy. Take a look at these GE
problem solvers.

General Electric delivers
19 new epoxy TO-18
transistors for demanding applications.
GE’s encapsulated devices are per-
formance-proved, reliable. And they
cost less than metal-case devices.
The new epoxy transistors include
PNP types, PNP/NPN complementary
pairs, and low level amplifiers. They
offer breakdown voltages as high as
60V with excellent beta linearity and
dissipate up to 500 mW. They handle
collector currents up to 1 amp. Get
spec sheets on GE's new epoxy tran-
sistor lineup. Circle number 316

GE meter relays put

accurate dependability
into critical new medical systems. A
new heartbeat monitor, for instance,
uses GE meter relays to indicate the
heart beat visually. And they have the
added capability to sound an alarm
when preset limits are reached.

Either the easy-reading BIG LOOK®
or the low profile HORIZON LINE®
styles feature solid state control for
precise accuracy. Put GE dependability
into your critical circuits. Circle 317
for details.

Forget capacitor leak-

age problems with GE
military-type tantalum wet slugs. The
special GE design incorporates a dou-
ble elastomer seal that maintains per-
formance even through the 35 tempera-
ture cycles required by MIL-C-3965E.
And life tests show a capacitance
change of less than 5% in 2000 hours
operation,

GE wet slugs come in 4 case sizes
for applications up to 125 volts dc; 1.7
to 1200 uf. GE's 20 years experience
is your assurance of dependability. For
complete information, circle 318

GE Microwave Circuit

Modules save up to 60%
in size and weight for critical commu-
nications and radar systems. GE MCM'’s
may be used as oscillators, amplifiers,
multipliers, detectors, mixers, inte-
grated isolators and circulators. And
they are extremely stable even in ad-
verse environments,

The GE C-2003E, for example, is
used in pulsed transponder applica-
tions. It operates dependably from
—54 to 4+125C and withstands vibra-
tions at 15G from 20 to 500 Hz. Fre-
quency stability is =3MHz with mini-
mum life of 500 hours operation. Get
GE's MCM catalog. Circle 319

New magnetic material

gives 6% increase in
residual flux density . . . resists demag-
netization. GE's new Alnico 8C was
developed for applications requiring
high resistance to demagnetization
plus a higher flux output than other
Alnico 8 alloys,

Alnico 8C is the latest development
in GE's complete line of Alnico perma-
nent magnets. It's another example of
the technical expertise you get when
you specify General Electric to solve
your magnet problems. For details on
the entire GE Alnico family circle 320

Get more capacitance

in less space with GE
computer-grade capacitors. These alu-
minum electrolytic units deliver up to
540,000 uf at 5 VDC (34,000 nf at 100
volts) highest capacitance per
case size available, They are rated for
continuous duty at 65C or at 85C



with the broadest line of electronic components

with proper voltage derating.

GE computer grades feature high
ripple current capability with low
equivalent series resistance. Nine case
sizes are available. Circle 321

Rechargeable GE nickel-
cadmium batteries give
you longer operating life. Proved GE
reliability puts longer battery power into
your application at an economical price.
Nominal ratings range from 0.1 amp-
hours to 4.0 amp-hours in sealed celis
and up to 160 amp-hours in vented
types at the one-hour rate. Put de-
pendable GE power in your circuit.
Circle reader card number 322

Programmable UJT lets

you control the key
parameters with just two resistors.
That’s right. You control 5, Rs, |, and
Iv so that you design your own unijunc-
tion as you design the circuit.

Low leakage and peak point currents
make GE’s D13T programmable UJT a
natural for long interval timers. High
breakdown voltages, fast trigger pulsing
and low voltage operation add versa-
tility. And the plastic TO-98 case helps
solve economy problems. Get full de-
tails. Circle number 323

L — s - e < = ST ST T o T = = A =

Let General Electric help solve your component probiems. Call your nearest Elec-
tronic Components Sales Operation Office. Or check with one of the many author-
ized GE distributors. P.S. Problems? General Electric has solutions. 285-64
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Top
of any
line
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Most accurate, most versatile
5-digit multimeter — period.

Here’s the finest, most advanced
measuring instrument available. It’s
Cimron’s Model 6853 Digital Mul-
timeter, the truly new five digit
DMM that offers versatility and re-
liability unobtainable until now.

Years of building standard mul-
timeters, and years of engineering
costly modifications to fit special ap-
plications, have resulted in the most
complete measurement capability
ever put into a single, compact
instrument.

With DC accuracy up to 0.001%,
the 6853 gives you six DC ranges
(100 Nanovolts to 1100V); nine

Circle 32 on reader service card

ohms ranges (10 Microhms to 100
Megohms) ; four AC ranges (1V to
1100V); DC and AC ratios plus
much, much more. Auto ranging, re-
mote programmability, five print op-
tions, out-of-range indication and
automatic desensitization to name
just a few.

Because all options are standard
plug-ins for the basic instrument,
Cimron has eliminated the need for
special modifications or external
units in virtually any measurement
or systems application.

We invite you to compare our
*Customer Concern” construction,

LEAR SIEGLER,INC.

advanced design, unsurpassed ex-
pandability and long list of other
exclusive features. They make the
new 6853 Digital Multimeter the
“top of the line” at Cimron. That
means the top of any line — period.

And if you buy millivolts you get
ohms free. Call (714 276-3200) or
write Cimron, Department D- 145,
1152 Morena, San Diego, California.

the hot line of DMM’s

ﬂ —
CIMECON

1si)

CIMRON DIVISION
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AWADS to undergo
Air Force tests

Motorola last of big 3
into silicon gate

$75,000 price tag
for Sperry inertial
strapdown system

Electronlcs | June 8, 1970
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The Air Force should begin testing Texas Instruments’ Adverse Weather
Aerial Delivery System later this month. Developed for C-130 transports
to allow them to bring paratroopers over a drop zone at night and in
foul weather, AWADS incorporates the first operational Ka-band radar,
built by TI, and the first purchase in production quantities of an aircraft
station-keeping system, built by Sierra Research.

Radar-screen pictures from the precise, ground-mapping radar—part
of a dual X- and Ka-band system—have been excellent in contractor
tests, according to an Air Force source.

The Air Force is also deciding whether to buy 45 additional
AWADS-equipped craft that would act as pathfinders for a formation
of transports. These would be in addition to the 39 C-130’s (plus two
prototypes) that are to be equipped with the full AWADS and the 169
planes marked for station-keeping gear only. Also being considered:
a provision for terrain-following capability, as well as the addition of
AWADS to the C-141 fleet.

Motorola has made it unanimous among the big three semiconductor
makers in the swing to silicon-gate MOS. Roger Helmick, Motorola’s
manager of digital IC product planning, says the process will be
“firmly established by the end of the fourth quarter, and we’ll have
products by the end of this year or the first quarter of 1971.” Helmick
says the first product probably will be a memory component. He thinks
silicon-gate MOS will be more easily manufactured than conventional
p-channel MOS with its metal gate, and is betting on silicon-gate tech-
nology to eventually “be the ruler of the MOS world.”

Little Intel Corp. blazed the trail with silicon-gate products, followed
by Fairchild, which has also introduced products. Then Texas Instru-
ments said that it had given silicon-gate the green light [Electronics,
March 16, p. 33] and would have its first products before year’s end.
Thus, it appears that TI and Motorola will be neck and neck with
silicon-gate product introduction.

Signetics, another convert, is still to be heard from about its product
timing, although a source there says the firm has a process dedicated to
;he technology, “and we’re 100% go. We have product plans, and they’re
or real.”

The first stock laser inertial measurement unit—Sperry Gyroscope divi-
sion’s strapdown unit using helium-neon ring laser gyros—will sell
initially for $75,000 for a three-axis system with driving electronics.
Accelerometers are optional. A simple-axis system costs $50,000. Units
will be assembled from parts on hand in three to four months,

Lifetime of the system, which uses a glass lasing tube in aluminum
supports, is specified at better than 10,000 hours. Accuracy is 0.4%,
dynamic range +400° per second, with an angular resolution of 3.4 arc
seconds. And Sperry says its gyro is already being used as the attitude
reference on classified aircraft and missile programs. Once in production,
the price could fall as low as $5,000. Electronically adjustable piezo-
electric reflectors at the corners of the lasing cavity’s equilaterial triangle
help maintain cavity stability by keeping the length of the reflecting
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Instrument house
totalk trade-in

Bower, man behind
Hughes 1/MOS,
quits to start firm

Hertz to replace
computer system

Addenda

Electronics Newsletter

path at the peak gain value. The unit comes in two parts—a 13-pound
sensor package 9%% inches in diameter and 7 inches high, and driver
electronics.

Some car-dealer pizzazz is coming to the instrument business. Within
60 days a major instrument company will announce a trade-in policy:
it will take Tektronix oscilloscopes as part payment for counters, digital
voltmeters, and other wares. Then, Rental Electronics Inc. will buy
the old scopes and turn them over to its resale arm, the Equipment
Marketing Co. Edward Herman, Rental’s president, won't identify
the instrument house but says it’s not Tektronix or Hewlett-Packard.

Robert Bower, whose five years of work in jon implantation finally
pushed Hughes Aircraft Co’s MOS division into commercial 1I/MOS
production [Electronics, May 25, p. 125], has left Hughes, and plans to
go into business for himself. Bower, 33, had been doing ion-implantation
research work in both microwave and MOS devices until he was named
assistant manager of the new MOS division last fall and was charged
with making I/MOS a production reality.

Bower says the division is “committed up to its ears” to I/MOS, but
he feels that the overall operation should have concentrated on fewer
market areas. And Bower isn’t sold on complementary MOS, which
Hughes is getting into after being licensed by RCA. He says he wants
any new company he forms to be in MOS “and future technologies
along that line,” and he suggests ion implantation will be a part of it.
Bower says he’s “fairly far downstream with some sources of capital.”

The Hertz Corp. has requested proposals by June 10 on the first phase
of a computerized reservation system to replace its present equipment.
The giant rental company has adopted a conservative, building-block
approach to the purchase.

The plan is to establish a central office in Oklahoma City with a
toll-free 800 phone number. Phase 1 would have 100 cathode-ray-tube
terminals plus a minicomputer acting as a store-and-forward switcher.
Information would be punched into the crt display in page form for
disk storage. Under phase 2, slated for 1971, this equipment would
become the front end for a big mainframe—in the IBM 360 or RCA
Spectra family. Still further down the line is a full-blown airline-type
system with retrieval by name.

In case any doubts remain about the general bearishness of the economy
and the electronics industry in particular, here’s another sign: booth
space commitments for Wescon are down 10% from last year. Show
officials expect the trend to hold, reflecting the biggest drop since 1965,
another bad business year. The big exhibition will be held in Los Angeles
from August 25 to 28 . . . And Xerox Data Systems has joined the list
of companies forced to cut back personnel. XDS has made an across-
the-board reduction—350 jobs, or 6% of the 5,500-man work force. . . .
Now that Motorola is marketing eight 5400 TTL functions in chip form,
there are at least two beam-load IC sources. The other is Raytheon.

Electronics | June 8, 1970
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Five new printers
from Mohawk.

These 5 new printers plus the 6
original Franklin printers give
MDS a product line of strip and
lister printers that can fill any
requirement.

Our five new printers are the
2015 through the 2019. They're all
fully buffered, asynchronous, have
ultra-reliable TTL integrated
circuits, and can operate on either 0
or 6o cycles. The lister printers
range from 8 columns to 20 columns
with printing rates from 10 to 20
lines per second. While the 2016 and
the 2018 are numeric, the 2014 and
2019 are alpha-numeric. All four
have programmable zero suppress
and format control. And two of
them, the 2018 and 2019, are
character-serial. The 2015 strip
printer features first character
readability and a full g6 character
ASCII font.

Our six original Franklin
printers, the 800, 1200, 1600, 2200,

and 3200, add more capabilities to
our line. Such as speeds up to 40 lines
per second, a range of positive and
negative interfaces, synchronous
operation, and capacities up to g2
columns.

And, of course, all these printers
are in production and are available
for immediate delivery.

For more information about
these MDS/Franklin digital
printers, or about special printers
like airline ticket printers, boarding
pass printers, and card serial
printers, call your nearest MDS
salesman.

Mohawk Data Sciences Corp.
King of Prussia, Pa.

M2

OEM MARKETING CENTERS: CORPORATE (315) 867-6475; NORTHEAST (617) 891-5870; SOUTHEAST (404) 631-3443; CENTRAL (312) 298-4141; WEST COAST (213) 685-5165.
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YT19 system cabinet, holds all the
equipment shown (except teletype-
writer) with room to spare.

CD51 controller-digitizer with p‘rogram-
mable gain, controls 1024 channels, 10ns
aperture time.

TE33 teletypewriter with paper tape
reader and punch. (Includes controlier.)

CF16 minicomputer with a
4K x 16-bit memory (expand-
able to 24K) and four different
170 modes. (Inciudes software.)

Optionally
available:
MR50 high-
level multi-
plexer and
associated
channels
(approxi-
mately $2400
extra), if you
want to mix
high and low
level signais. Also
10,12 0r 15-bitDto A
converters for closed
loop systems, and a
variety of other off-
the-shelf instru-
ments and op-

tions to soive
virtually any A
data acquisi-
tion problem.
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PE20 peripheral con-
troller for CD51/DM40
combination.

OP50 multiplexer switch card contains
8 switches with screw terminals. Each
DM40 accommodates up to 16 such
cards. Switch cards with other terminal
types also available.

All instruments and interfaces will
be cabinet mounted and function-
ally tested together prior to
delivery. If you're in a hurry, call
(213) 679-4511, ext. 3668 or 3391.

OP59 power supply for up to eight DM40s.

DM40 low-level differential
multiplexer accepts up to
128 input signals (optionally
expandable to 1024) in the
range +2.5mV to =10V full
scale, at a rate up to 20kHz, and
with a CMR of 120db at DC.

XDS

e Caormia

The last reason you should buy our data acquisition

system is the price: $21,600.
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Co-op graphic terminals display thrift

Rand's straightforward design lets casual user get picture power as needed:;
heart of centralized setup is image-distribution system developed at IBM

Providing fully dedicated, interac-
tive graphic terminals for a large
community of users at the same
facility can become an expensive
proposition. With that in mind, and
operating under a broad charter
from the Advanced Research Proj-
ects Agency (ARPA), the Rand
Corp. has developed a graphics dis-
play system that costs only one-
sixth as much per terminal, or
about $500 a month, as conven-
tional systems.

Tom Ellis, assistant director of
Rand’s computer systems group,
headed by Keith Hungerford, says
that the system uses scan conver-
sion and video recording tech-
niques under development at IBM
since 1964. A cooperative Rand-
IBM effort has been under way
since early 1966.

Simple. Ellis explains that the
design concept “called for the sta-
tions to be very straightforward; we
tried to keep the keyboard as much
like a typewriter as possible for
the casual user in an office atmos-
phere.” Another aim, says Ellis,
was to centralize expensive equip-
ment so that a large number of
users “can get bursts of graphic
power out of the system when they
want it.

“We wanted to provide the fully
interactive capability of a terminal
like the 1BM 2250 without the cost.
Our studies show that most people
only use the full graphics capabil-
ity a small percentage of the time,
so we depend on the averaging
power of the number using the sys-
tem at any particular time,” he ex-
plains. Trial of the system at Rand
has confirmed that the major por-
tion of terminal use involves pro-
gram debugging and operator
evaluation of information displayed.

The heart of the system is an
image-distribution system built by

~—Circle 36 on reader service card

IMAGE 1BM 1800 IBM 360/40
DISTRIBUTION
I\)/llggl?AY TO MULTIPLE =—f SYSTEM
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360/50
S 360/65
MULTIPLEXER

INPUT
DEVICES

ik

FROM MULTIPLE
CONSOLES

Coming and going. Rand system permits use of many interactive
graphic terminals for only $500 a month per terminal.

IBM and housed in four desk-sized
packages containing a micropro-
gram controller, analog gear, a 32-
channel analog disk recorder, and
modulator-demodulator equipment.

Link. An IBM 1800 is used as a
communications controller between
the distribution system and IBM
360/40, 360/50, and 360/65 com-
puters. The 1800 has 32,768 words
of memory, of which about one-
third is for program and the re-
mainder for buffer space. To re-
lieve the 360’s of high interrupt
rates associated with individual
key strokes, the 1800 does any edit-
ing that stays within one line. Full
duplex interchange between the
360’s and the 1800 is provided.

The microprogramer in the im-
age-distribution system drives con-
ventional stroke character and
analog line generators that feed to
an analog bus for distribution to
three scan converters.

A quick-erase scan converter, de-
veloped by IBM, is a key factor in
the system, according to Ellis. A
standard vidicon with electrical
read-write is optically coupled to a
flash tube that discharges and
erases the target within a few

microseconds, whereas most vidi-
cons require from 30 milliseconds
to 1 second for an erase. Thus, as
soon as the scan from one picture
is complete, the image can be
erased and the scan repeated, per-
mitting multiplexing at a high rate,
A single gun in the converter dis-
charges a pattern, and the con-
verter uses beam-steering tech-
niques and switches raster scan, to
read in video format. Each scan
converter can address any of 32
disk buffer channels through a 32-
position electric channel select
switch. When writing in a particu-
lar channel, the picture is continu-
ously refreshed. Access time with
25 users on each scan converter is
typically about 30 milliseconds.
The system provides up to 32 in-
dependently refreshed pictures.
Sounding off. To get the required
bandwidth, the system utilizes a
32-inch diameter analog recording
disk, another IBM development, as
a video buffer. The disk has 32
simultaneous tracks with 10 mega-
hertz video bandwidth, and uses a
vestigial sideband recording tech-
nique. Each head has its own read-
write amplifiers. From the video
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buffer, the signals go to an alloca-
tion patchboard containing mixers
and video logic for rclay to the
terminal television monitors. A
10-Mhz, 873-line video format is
sent on the coaxial cable, and sync
pulses are modulated on the cable
to give a 26 kilobytes-per-second
data rate. The bits are amplitude
modulated to give an audio carrier.
A simple modem at the terminal
strips the signal and provides a
video signal for the tv set.

Only two input devices are now
used. One, a 45-character keyboard,
has four modes: upper case, lower
case, 45 special symbols, and a
function-key mode, with each key
representing a single function. The
other is a Rand pen, which can be
used for freehand description, ob-
ject movement, and erasure on a
1,024-by-1,024-point grid. The sys-
tem can address up to eight input
devices per terminal.

Displays

Show your stuff

Motorola’s Government Electronics
division has developed a bantam-
weight 16-inch cathode-ray tube
display with the ruggedness of an
I-beam and versatility that ap-
proaches the science-fiction level.
The display, developed under a
$419,000 Rome Air Development
Center contract, is designated the
tactical modular display, AN/USA-
26(V)2, and has been nicknamed
Totalscope by Motorola. Although
there is no present operational re-
quirement for the display, Motorola
hopes to produce it in quantity and
will be making presentations to
the Army, Navy, and FAA—in fact,
to any agency willing to listen.

The story is well worth hearing.
The display is the result of a
nearly decadc-old RADC program
to develop a lighter and more flexi-
ble radar display than the AN/UPA-
35, the triservice workhorse since
the mid-1950’s. RADC’s Microelec-
tronics Display Program resulted
in the development of a series of
successively smaller and more
versatile displays.

The UPA-35 weighs in at a big

38

Screen test. Computer-interfaced display reads out range, bearing
to a radar target. Other modes: map drawing, data display.

650 pounds, consumes 1,800 watts,
and has a mean time between fail-
ures of only 120 hours. The Total-
scope, by comparison, weighs a
mere 94 pounds, consumes 280 to
400 watts, has an MTBF of 1,500
to 2,000 hours, and has extensive
self-test features, which augment
its modular construction to yield
a 15-minute mean-time-to-repair
figure. The new display also is
battlefield rated, and has passed
severe shock, vibration, tempera-
ture, humidity, and altitude tests,
as well as a stringent r-f interfer-
ence test.

Choice. It operates in either
of two configurations, radar or
management, Changeover, which
involves switching certain func-
tional modules as well as the modu-
lar, plug-in front panel, takes less
than an hour.

In the radar mode the display
may be used as a simple plan-
position-indicator repeater that has
been augmented by the addition of
alphanumerics, vectors, and proc-
essed track information. It may be
interfaced with any computer from
a PDP-8 to a 7090 to derive readout
of point-to-point range and bearing
or x-y offset. Also, it produces light-
gun editable alphanumeric tags
for targets or waypoints selected
from the 4,096-by-4,096 matrix
which corresponds to the crt face
and organizes the display of syn-
thetic data.

When set up in its management

configuration, the display uses a
30-key data control unit for instruc-
tion inputting. A key sequence, or
an individual key, can create up to
64 instructions, defining the display
operation that’s to be superimposed
on the computer’s software in-
structions. The display can mix and
match graphics with alphanumerics
and special symbology. Up to
2,560 alphanumerics, with a char-
acter size variable between 50 mils
and 3 inch, or 360 hand-drawn
line segments, can be displayed
with flicker-free, 30-hertz refresh-
ment,

Both configurations have a cur-
sor displacement and rotation capa-
bility, and can accurately offset the
display center up to 512 nautical
miles. Each also includes instan-
taneous return to center or return
selected point for the cursor, the
ability to slew selected points,
data blocks or line segments with
the light gun, and to flash any such
selected elements at a variable
rate. The display is as versatile as
the software of its associated com-
puter, and even so inexpensive a
computer as the PDP-8—can put it
through a wide variety of paces.

Red eye

It is generally agreed that, unlike
crt displays, the potential of solid
state light-emitting diode arrays for
compact, portable, battery-operated
displays is enormous. A step
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toward that potential has been
taken by Hewlett-Packard Labora-
tories in Palo Alto, Calif. with the
announcement of an all-semicon-
ductor matrix display.

It is a rectangular matrix of 32
by 50 gallium-arsenide-phosphide
diodes offering full graphic and
symbolic capability (anything that
can be realized with a dot pat-
tern—alphanumerics, mathematical
symbols, pictures) where the mem-
ory is built into the display. Thus,
both memory (latch semiconductor
output driver) and diode share the
same current, a condition that
offers better utilization of input
power. The circuit also provides a
diode output level adjustable be-
tween 10 and 25 foot-lamberts, so
that minimum power can be used
depending on ambient light condi-
tions. Moreover, since all memory
circuits are integrated into the
diode module and are compatible
with standard transistor-transistor-
logic switching circuits, H-P’s unit
can be interfaced directly with
computers, keyboards, and tape
recorders.

Reducer. This built-in storage
leads to reduced requirements for
the external buffer refresher mem-
ory and scan converter. Costly
buffer circuits can be eliminated
entirely or greatly simplified. Each
image element also has storage
capability, including selective write
and erase, so that a great variety
of operation modes are available:
line-by-line scan in any direction,
selective write and erase, diagonal
write patterns and so on. In addi-
tion, since the display is built up
with individual diode bars—each
one a 32-diode line—arrays as
large as needed can be attained.

Because the memory drive cir-
cuit is integrated with the diode,
power can be conserved, Since the
on current flows through the light-
emitting diode, the access logic
can be turned off after the storage
is in the latch. By contrast, in a
conventional flip-flop, part of the
power flows through the other half
of the flip-flop, so that full power
must be supplied throughout the
addressing cycle.

Throw-in. Furthermore, the use
of an npn and pnp transistor pair
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Snooping. Output drive latch means
better use of input power in this
light-emitting-diode matrix.

in the diode drive circuit requires
only a 30% increase in chip area
and, therefore, gives a storage ele-
ment almost for free. Besides, the
memory and npn-pnp latch allow
high-speed random access to the
diode. Write times are 180 nano-
seconds within a diode module and
125 nsec between modules. Erase
time is always 100 nsec. Thus, a
complete frame of 1,600 elements
can be written in 5.76 microsec-
onds, while a tv-size panel binary
display can be generated in less
than 50 psec. Also, 10,000 to 20,000
picture frames per second could
be generated, and completely ran-
dom address—jumping from ele-
ment to element—can be accom-
plished in less than 200 usec.

In fact, with this new generation
of displays, the operation time of
the display, long a bottleneck in
write/erase systems, instead may
require faster computer interface
circuits to fully realize display
capabilities.

Advanced technology

Breaking the bubble

Surprising though it may seem,
Bell Laboratories isn’t the only re-
search organization active in mag-
netic bubbles. True, Bell is hoping
to use the bubble technique to
provide low-cost, high-density
switching and memory circuits.

U.S. Reports

And it’s busy getting great mileage
out of its research—which indeed is
extensive—by trotting out at con-
ferences its well-known color
movie showing the bubble domains
running around their magnetic cir-
cuits. Other companies have been
processing magnetic domain ma-
terials for decades (IBM, Sperry,
MIT’s Lincoln Lab). And magnetic
domains in motion—what Bell’s sys-
tem is all about—is no recent in-
vention. In fact, Autonetics has
been in the magnetic oxide busi-
ness since 1961.

An now from its Materials Re-
search Laboratory in Anaheim,
Calif., Autonetics is first to disclose
that it has successfully grown mag-
netic bubble epitaxial films. What's
more, Autonetics is using the mag-
netic oxides—in particular the gar-
nets, of which yttrium indium gar-
net is one—which are better suited
to bubble domain devices than
flux-grown orthoferrites, the proc-
ess and material Bell has been
banking on. Autonetics deposits
YIG on the nonmagnetic substrate
gadolinium gallium garnet (GGG).
This combination was originally
used for microwave magnetostric-
tive delay lines, but now is paying
off in high-quality magnetic bubble
material that could mean a new
approach to magnetic domain cir-
cuitry.

Down garnet path, Autonetics is
confident that the garnets, not the
orthoferrites, are the way to go for
good bubble material. For one
thing, the garnets (especially YIG)
are much less sensitive to changes
in temperature—a particularly se-
vere problem with the orthoferrites.
Their bubble diameter and mobil-
ity are highly dependent on tem-
perature, which limits device sta-
bility. The orthoferrites probably
will require temperature-stability
control in actual system operation,
a process that devices built with
the garnets may well avoid. Also,
since the garnets have a low aniso-
tropy constant, and mobility is in-
versely related to anisotropy, the
garnets should offer greater mobil-
ity than the orthoferrites. This
leads to faster circuits and de-
creased power requirements,

Besides choosing the garnets,
Autonetics favors epitaxial films of
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those materials on a suitable sub-
strate over the bulk single crystal
material grown by the flux method
that Bell is using. With flux
growths it is difficult, expensive,
and timc-consuming to realize
high-quality material. To date, us-
ing flux methods, crystals up to
only 1 square centimeter have been
routinely grown. And even with
these, flux inclusions are always
present—they are difficult and ex-
pensive to remove.

Another problem with flux-
grown bubble materials is that
homogencity is extremely difficult
to achieve. For a magnetic bubble
material to be useful it must con-
tain mixtures of the rare earths.
This means that ions of different
sizes must be incorporated into
the material. To solve this problem
with flux methods requires very
large melts—50 pounds; the good
samples must be chipped out.

This isn’t the case with thin-film
epitaxial growths, which offer great
control over dopants. Using chemi-
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cal vapor deposition (CVD), Auto-

netics has been able to modify its
very thin YIG films to produce ex-
tremely homogeneous bubble ma-
terial in film thicknesses from 1 to
50 microns; the GGG substrate then
provides the mechanical strength.
These films, because they are so
thin, provide a high bubble density
—up to several million bubbles per
square inch. Since the average di-
ameter of a bubble is approximately
1.2 times the thickness of the film,
the thinner the magnetic film the
smaller the bubble, and the greater
the bubble density. Although it has
built no shift registers yet, Auto-
netics says that with its new ma-
terial it can easily get 2.5 million
bits per square inch.

But density is not the whole
story. Autonetics film growths not
only save time—a few hours com-
pared to a few weeks for flux-
grown film—but the films can be
used as grown. Bulk growths, by
contrast, require a great deal of
post-growth processing. Further-

June 8, 1970

Electronics production resumed its
climb in April after the slight dip
of March. All it took was 0.3 index

. point to do the job—to 127.8 from

March's downward revised 127.5.
To add to the rosy look, the total
was off just 3.6 from the year-ago
figure, the smallest year-to-year
gap since last November.

While two of the three
components in the index dropped
last month, the increase in the third
more than made up the difference.
Consumer electronics was down for
the first time in four months, and
it was down with a vengeance—
12.9 points. This was the sharpest
decline in consumer activity since
the 18.7-point slide of June 1967.
Industrial-commercial production
was down 1.9, its first decline in
five months, while the defense
sector rose sharply 5.7 points

Indexes chart pace of production vol-
ume for total industry and each seg-
ment. The base period, equal to 100,
is the average of 1965 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,

more, epitaxial growths can use
lower quality starting materials
than bulks and still achieve the
required final material purity. This
should go a long way toward re-
ducing the costs of bubble material
fabrication and hence eventually
lower the cost per bit. Ultimately,
this will be the only parameter
that will convince systems memory
designers of the value of using the
magnetic bubble technique in-
stead of MOS approaches.

Government

Informer

The Federal Bureau of Investiga-
tion wants to spend $795,000 in fis-
cal 1971 on fingerprint automation
research—nearly four times the
$200,000 annual outlay since 1967.
The FBI request points up the in-
creased importance of an accurate
scanning system to law enforce-
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U.S. Reports

ment agencies around the U.S.

FBI Director J. Edgar Hoover
told the House Appropriations
Committee that the agency plans
a $350,000 contract for develop-
ment of a prototype electronic
fingerprint reader. Prime contend-
ers for the system are said to be
the Autonetics division of North
American Rockwell and Cornell
Aeronautical Laboratories. Both
have performed engineering feasi-
bility studies for the FBI [Electron-
ics, March 30, p. 52].

Hoover says the prototype
reader will scan a fingerprint and
generate a numerical code from the
print, to be matched with com-
puter-stored prints for identifica-
tion. Joseph Wegstein, manager of
a National Bureau of Standards
fingerprint research program in
conjunction with the FBI, says a
high-speed, parallel-processing de-
vice must be developed for com-
paring prints so that the computer
does not have to run through the
FBI's entire fingerprint file—con-
taining some 195 million prints—
each time it makes a search. Print
matching now is a programing
function. The FBI also plans $165,-
000 in contracts for overall systems
development of the scanner, in-
cluding a matching and classifying
system.

Reading quality. Problems in de-
veloping an electronic reader—
which the FBI thinks can be over-
come—include low contrast quality
due to variations in ink application,
and distortion caused by skin elas-
ticity. Current technology allows a
computer to read the number and
relative location of ridges, which
average about 75 to a finger, but it
cannot compensate for significant
distortions.

When fingerprint scanners are de-
veloped to the point where results
of a scan can be transmitted from
computer to computer, says
Charles Rogovin, administrator of
the Justice Department’s Law En-
forcement Assistance Administra-
tion, fingerprints will replace the
18 to 20 personal descriptors now
required to identify an offender in
LEAA’s criminal history data bank
[Electronics, April 27, p. 115].

Other applications will be in po-
lice investigation divisions, which
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are responsible for taking prints at
the scene of a crime. The commer-
cial market, however, would be
small—sources say a police depart-
ment would need only one, or at
most two, fingerprint scanners for
identification operations.

Radar

Weather eye

A weather radar system that em-
ploys a central computer to predict
rainfall across several large areas is
being tested by the Environmental
Science Services Administration.
It's the first step in a plan to con-
serve rainfall in the parched South-
west.

This system employs the WSR-57
radar. It also was used in the sys-
tem that successfully proved last
year at the National Severe Storms
Laboratory at Norman, Okla., that
radar could be used to record loca-
tion and volume of rainfall. This
year, however, a digitizer and a
data recorder have been added, so
that the system can be interrogated
by a central time-sharing computer
every 15 minutes via telephone
lines. Working with the NSSL is an-
other agency, the Weather Bureau’s
Office of Hydrology, which will use
the data to develop flood-prediction
techniques.

The time-sharing computer, in
turn, will be used to predict the
course and rainfall rate of storms
within a 100-mile radius of the ra-
dar installation. With the system,
says Kenneth Wilk, an NSSL radar
scientist, researchers will be able
to study areas as small as a single
watershed or a single storm.

After finding out where the rain
falls, the hydrology office eventu-
ally hopes to develop techniques to
control the valuable precipitation
and thus save it for use in Okla-
homa. According to NSSL, the radar
will play a major role in collecting
the data because it monitors rain-
fall in a 30,000-square-mile area.
When calibrated with rain gages
during operation, the agency adds,
the measurement is more accurate
than is possible under either tech-
nique.

Computers

Phoneme phenom

What with its ability to read, write,
and do arithmetic, you might ex-
pect a computer to talk more than
it does. Unfortunately, a computer
—or actually its peripheral voice-
response unit—has a very poor
memory for spoken words; vocab-
ularies are small and difficult to
change.

But a voice-response system
being developed by the Multiplex
Systems division of the Instrument
Systems Corp., Huntington, N.Y.,
could alter this picture by provid-
ing vocabularies that can be varied
by changing software, rather than
hardware. In addition, the system
stores the basic word units dig-
itally in a read-only MOS memory,
instead of typical analog fashion—
magnetic tape or film.

Audience. The result is an all-
solid-state unit whose voice can
be multiplexed over telephone lines
to hundreds, if not thousands, of
users, according to Martin Slavin,
Multiplex Systems’ president. He
says that the company began think-
ing about the technique while it
was working on the passenger en-
tertainment system for the Boeing
747.

The machine can be programed
to respond to questions posed via
an ordinary pushbutton telephone
regarding whatever information is
stored in the user’s computer. And
the telephone might also be used
as a remote terminal for entering
data.

Slavin’s machine is flexible, he
says, because it stores phonemes,
rather than the specific words or
phrases stored by the usual voice-
response machine. Phonemes are
the basic component sounds, or
frequency patterns, or words—the
smallest unit of speech that dis-
tinguishes one utterance from an-
other. There are something like
44 phonemes in English to form
all the words in the language. (Ac-
tually, a few more basic sounds
are needed to handle certain
sounds that affect each other in
undesirable ways when uttered in
sequence.) Using something like
60 phonemes, the machine could
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U.S. Reports

be made to speak in English,
French, Italian—any major Indo-
European language—says Slavin. It
all hinges on the programing which
compiles the phonemes in the
proper order.

No synthesis. The unit is not a
speech synthesizer, constructing
speech purely from computer data,
says Slavin [Electronics, Sept. 29,
1969, p. 54]. Rather, to load the
memory in Slavin’s machine a hu-
man voice recites a word group
containing all the phonemes. The
frequency pattern in these words
is immediately converted to eight-
bit digital equivalents.

Each basic sound is processed
digitally using a special tech-
nique, for which patents are pend-
ing, that strips out the redundant
or repetitive frequencies and leaves
the minimum information that’s
needed, according to Slavin.

The company is now readying
a production prototype and hopes
to be in production by the end of
the year. A basic machine, selling
for under $15,000, will come with
enough compiling memory for 50
words; programing for additional
words is available in 100-word in-
crements. And any of the words
can, of course, be altered by read-
ing in a new program. Extra two-
way phone interface channels can
also be added. The program or
compiler read-write memory will
also be made of MOS devices.
Multiplex Systems is evaluating
4,096-bit devices supplied by sev-
eral manufacturers.

Contracts

Sanders vs. Navy

Once upon a time there was a mili-
tary electronics corporation that
lived in a small New Hampshire
town. One day in 1966, it was
asked by the Navy, “Can you de-
sign and build us some secret air-
borne electronic countermeasure
equipment?” And the corporation,
Sanders Associates, said it could.
“Good,” said the Navy, “here’s a
letter contract.”

Thus did Sanders start the grim
and unprofitable story known as
the AN/ALQ-100 program. It de-
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signed, built, and delivered on
time equipment whose perform-
ance made the Navy very happy
when it frustrated ground-based
radars in Southeast Asia.

However, Sanders became frus-
trated, too. It now has the Navy
in the U.S. Court of Claims in
Washington trying to collect some
$5 million, an amount it alleges
was an agreed profit.

The issue. Though the elements
of the tale reverse the better pub-
licized ‘pattern of contractor cost
overruns, late delivery, and per-
formance below specification, the
issue in the trial scheduled to be-
gin July 7 is far more intriguing.
In the words of one source close
to the case, the issue is: “What
should the earnings be for a con-
tractor that does a good job?” Is
it entitled to more than 6% net
when it responds with superior
hardware?

The equipment in question has
been delivered to the Naval Air
Systems Command and been in-
stalled in A-4, A-6, and A-7 Navy
attack planes. And the court al-
ready has ruled that the Navy may
not challenge the ALQ-100’s per-
formance. The package receives
enemy radar signals, warns the
pilot his aircraft is being painted
by radar, and then time-delays re-
corded signals and returns them
to the enemy site to confuse the
system as to the aircraft’s location.

Two years following Sanders’
receipt of its letter contract for the
system in 1966, according to court
records, Rear Adm. Robert L.
Townsend of the Naval Air Sys-
tems Command offered to change
the contract to a $140 million fixed-
fee award that would guarantee
the company a 10% return on its
sales. Sanders agreed to the terms,
provided that Adm. Townsend
would vouch for the Navy’s ac-
ceptance of the contract.

This agreement, the record
shows, was put into the form of
a “memorandum of agreement,”
but a few months later there was
a new catch. The chief of Navy
material, who according to Navy
regulations has the right to reject
contracts over $5 million, refused
to approve because the rate of re-
turn was too high.

In the red. The breakdown of
negotiations hurt Sanders badly
that year. Because the Navy funds
weren’t coming in, the company
alleges, it had to dip into corporate
funds to keep the program in oper-
ation. Even after the Navy started
paying the cost component of the
contract, Sanders posted one of
its first deficits in its first quarter
1969 report because the Navy re-
fused to pay the kind of profits
the firm had expected.

So Sanders filed suit in early
1969 for the $5 million difference
between what Adm. Townsend had
agreed to pay and what the Navy
had in fact paid plus $10 million
for additional units the firm says
the Navy ordered. The Justice De-
partment, which represents the
Navy, countered by stating that
the Navy had paid Sanders $127-
million for the cost of the equip-
ment and a $7.68 million fee. That
fee represents a 6% return—all that
a defense- contractor deserves, the
Justice lawyers contend.

In the preliminary legal jousting
that always precedes this type of
trial, Sanders appears to have done
well. The Court of Claims, deny-
ing a government motion, indi-
cated that it would reject the gov-
ernment claim that the Sanders
contract was terminated, which
under armed services procurement
regulations would entitle the firm
to a 6% return. Later, a court com-
missioner issued an order that pro-
hibited the Navy from challenging
the quality or effectiveness of the
equipment because it tarried in
carrying out earlier court orders.

What the court must now decide
is the worth of performance in gov-
ernment contracting. Sources close
to the case sav a decision is ex-
pected between Labor Day and
Thanksgiving,

Splitting

It was just eight months ago that
an MIT panel recommended that
the Charles Stark Draper Labora-
tory, formerly the Instrumentation
Laboratory, would accept no more
weapons contracts and would turn
its attention to social problems.
At the same time, MIT announced
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tektronix:

expands

the
7000

series

New Three-Plug-In Mainframe
New Dual Time Base Plug-In

A third mainframe and a fifth time base are
added to the growing 7000-Series. The NEW
7503 THREE-PLUG-IN OSCILLOSCOPE offers
bandwidths up to 90 MHz, depending on the
plug-in selected. The NEW 7B52 Dual Time
Base features four sweep modes: Main, In-
tensified, Delayed, and Mixed. The Mixed
Sweep is CALIBRATED, allowing you to
MEASURE . . . not just MONITOR.

Simultaneous measurements can be made by
multiple plug-ins with widely different fea-
tures. Some of the features of the fourteen
plug-ins currently available are: dual-trace,
75 MHz at 5 mV/div (four-trace, 75 MHz with
two units) e differential, 100,000:1 (100 dB)
CMRR at 10 uV/div e differential comparator,
75 MHz at 1 mV/div and comparison voltage
accurate to 0.1% e random or sequential
sampling, 25-ps risetime (depending upon the
sampling head) ® two single-trace amplifiers,
90 MHz at 5mV/div e current amplifier, 75
MHz at 1 mA/div.

For faster and easier measurements, Auto
Scale-Factor Readout, which is exclusive to
Tektronix, labels the CRT with time/div, volts
or amps/div, invert and uncal symbols, and
automatically corrects for 10X probes and
magnifiers. All the data is on the CRT, where
you need it, for faster measurements with
fewer errors. And, looking into the future, the
readout system is designed to meet needs
other than of today’s plug-ins.

The CRT display above is just one example
of the flexibility and measurement ease that
is YOURS when you use an oscilloscope that
features Auto Scale-Factor Readout and dual
vertical amplifier plug-ins. Pulse width, peri-
od, amplitude, and aberrations are all quickly
measured in ONE display by applying the
same signal to both amplifiers. With the 7B52
Time Base in the MIXED mode, two different
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7503

sweep speeds are displayed simultaneously—the first 4 div at 100 us/div,
the last 6 div at 10 us/div (the delay time multiplier control can be rotated
to start the faster sweep at any point on the main sweep). The DC offset
feature of the 7A13 Differential Comparator Amplifier is used to obtain the
bottom trace. With a deflection factor of 100 mV/div, the pulses are effec-
tively 100 divisions high, giving the resolution needed to detect aberrations
and precisely measure pulse amplitude of —9.91V (accurate to 0.1%).

For even greater versatility, 2 four-plug-in mainframes are available, the
7704 (150-MHz) and 7504 (90-MHz) Oscilloscopes. The 7000-Series does
not require a full complement of plug-ins, you can start with only one hori-
zontal and one vertical plug-in and add more as your measurement require-
ments change. When your plans call for the purchase of a new oscilloscope,
evaluate the Tektronix 7000-Series . . . it's EXPANDABLE.

Your Tektronix field engineer will gladly demonstrate the complete VERSA-
TILITY of the New Tektronix 7000-Series Oscilloscope System, in YOUR lab
with YOUR signals. Contact him locally or write: Tektronix, Inc., P. O. Box
500, Beaverton, Oregon 97005. See your 1970 Tektronix catalog for com-
plete specifications.

Prices of instruments shown:

7503 — 90-MHz, Three-Plug-In Oscilloscope ................... $1775
7A16 — 90-MHz, Single-Trace Amplifier ......... ... .. .. .. .. .. . 600
7A13 — 75-MHz, Differential Comparator Amplifier ........ ... ... 1100
7B52 —Dual Time Base .............................. ... ... 900

U.S. Sales Prices FOB Beaverton, Oregon
Available through our new leasing plan.

Tektronix, Inc.

committed to technical excellence
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SCIENCE. “SCOPE

A high-speed digital MODEM transceiver =-- one of the smallest, lightest, most
versatile in the defense communications field -=- was delivered to the U.S. Air
Force recently by Hughes. The 70-1b. MODEM (modulator-demodulator) replaces a
current 250-1b device. It transmits or receives 1200 or 2400 digital bits per
second in a narrow frequency range over normal telephone circuits, and will be
used in conjunction with military computers, teletypes, radars, and other sensors.

Switzerland's computerized air defense system -- built in California by Hughes
but code-named "Florida" by the Swiss =-- has been accepted and put in operation.
It consists of several radar stations that provide simultaneous range, bearing,
and height data to the high-speed Hughes computer, nerve center of the system.
Should a target be identified as an immediate threat, the commander can request
all-weather aircraft or surface-to-air missiles to intercept and destroy.

New uses for lasers developed by Hughes include cutting clothing patterns for
Genesco, Inc., Nashville garment manufacturer; prototype of the computer-con-
trolled system can cut different patterns singly from a variety of materials much
faster than a blade....and trimming thick or thin film resistors with a laser
resistor trimmer that can cut nichrome, gold, chromium, and tantalum films as
well as standard inks; its single Q-switched laser is split and distributed to

as many as four individually controlled trimming stations.

Three custom-designed calibration vans, first of their kind, have been delivered
to the U.S. Navy by Hughes. The mobile vans conform to interstate highway re-
quirements and will be driven to the dock to calibrate the Pacific fleet's elec-
tronic and ordnance equipment -- eliminating the present expense of removing
ships' equipment to land-based laboratories and substantially reducing down-time.

Current programs at Hughes Research Laboratories include: 1) Study of the phy-
sics and applications of low-voltage gas discharges. 2) Study of '""double stream"
plasma instabilities, noise generation in plasmas, and behavior of plasmas in
crossed electric and magnetic fields. Physicists or electrical engineers with
experience in solid-state microwave are needed. Accredited degree and U.S.
citizenship required. Please write: Mr. Al J. Simone, Hughes Research Labora-
tories, Malibu, California 90265. Hughes is an equal opportunity employer.

New MOS products from Hughes include: a low-threshold-voltage discrete device
for bilateral switching of signals in low-impedance lines...a triple 66 dynamic
shift register combining more than 1200 MOS devices into a monolithic array...
an ion-implanted, dual 64-bit two-phase dynamic shift register for data handling
at a rate of 10 MHz...a dual 16-bit static shift register than allows direct
interface at data input/output terminals with TTL/DTL bipolar circuits.

A new, all-electronic mass memory device developed by Hughes promises to make
computer information processing faster, simpler, and more efficient. Trademarked
DYNABIT, it stores vast quantities of information on magnetic wire thinner than a
human hair. It has no moving parts, can withstand severe environmental condi-
tions, and can be adapted to new or existing computer applications.

Creating a new world with electronics
(Ra e Al
1 ]
| [}
] [}
| 1

HUGHES

HUGHES AIRCRAFT COMPANY
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Draper’s retirement as lab director
and replacement by Charles L.
Miller, head of the Urban Systems
Lab. Now MIT president Howard
W. Johnson has ordered a two-step
program to make the lab a separate
corporate entity with its own board
—and with Draper himself as board
president pro tempore.

The reason is that little money
has been found for social programs,
and Johnson concluded that the
lab could not operate under the
panel’s restrictions without layoffs
and “loss of capability.”

Moving out. The first step, effec-
tive June 1, establishes the lab as
a separate division within the
school. The board has complete
responsibility for the division and
has the authority to undertake new
contracts. In the second step the
lab will be made independent of
MIT, but whether the lab will be
a private nonprofit corporation, a
division of another, or otherwise, is
not yet known.

Since the lab is now a separate
division of MIT, the prohibition on
weapons work doesn’t hold any
more, savs Draper. Althouch it
wasn’t able to bid on weapons con-
tracts for several months, the re-
striction didn’t hurt because the
lab now holds many long-term con-
tracts. “An element of uncertainty
was introduced,” says Draper. “but
that’s settled now.”

However, MIT stands to lose the
$5 million a year it received from
the Government for indirect ex-
penses connected with the lab such
as bookkeeping, legal fees, and
such. For example, the expenses of
the MIT library are a function of
the number of people who use it,
and the 600 professionals at the
Draper Lab are included in that
number. Similar expenses will con-
tinue but the school will no longer
receive money to help defray the
cost of services provided for
Draper Lab personnel.

Confident. Once independent, the
Draper Lab will have to build up
its own legal department, among
others, and this may be an added
expense, Draper doesn’t think the
lab has to worry about pricing it-
self out of business, however.
“We’ve never been competitive,”
he says, “we’ve always been so far
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ahead: there’s never been any com-
petition. With our background, we
ought to be ashamed if we can’t
keep up.”

As for the lab’s prospects once
it becomes independent, Draper
says, “The lab is healthy; people
here are happy about our status
now. We have ideas and contracts.
We may not only survive but ex-
pand. I feel the lab has plenty of
creativity and vitality; even in the
troubled waters of today we can
swim pretty well.”

Integrated electronics

Find

An integrated circuit that could
be as ubiquitous as the operational
amplifier is being manufactured at
the General Electric Integrated
Circuits Project. The circuit is a
threshold detector that can be used
for such diverse applications as
low-voltage relay driving, thyristor
triggering, lighting, temperature or
humidity control, square-wave gen-
eration, or level detection.

Up to now, such functions have
had to be performed by a cardful
of discrete components, usually in-
corporating a unijunction tran-
sistor.

GE is packaging the chip—the
company calls it Accu-switch—in
a hermetically sealed TO-5 can
with four leads. They're currently
available in sample quantities at
85 apiece, and GE has at least one
major customer, a manufacturer
of industrial control equipment. If
the market turns out to be as large
as GE expects, the IC will be made
in a plastic-encapsulated version.

Trigger. Essentially, the Accu-
switch performs as a Schmitt trig-
ger; it turns on at a voltage equal
to 0.6 of the supply voltage. How-
ever, unlike the usual Schmitt trig-
ger, the Accu-switch has a high
input impedance and therefore
doesn’t load the driving circuit. The
threshold voltage is immune to
power supply and temperature var-
iations—the threshold voltage var-
ies less than 0.1% regardless of
changes in conditions. The circuit
operates from supply voltages rang-

A lot of people
are saying
Hughes is into
a lot of things

oW

A lot of people
are right.

And with good reason. Hughes makes
better electrical connectors (RS 287),
flat flexible cable and circuit assem-
blies (RS 288), direct view storage
and scan converter tubes (RS 290),
display systems (RS 291), and multi-
plex systems for remote communica-
tions/control (RS 292).
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HUGHES AIRCRAFT COMPANY
INDUSTRIAL ELECTRONICS GROUP
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ing from 2.3 to 9 volts, and is there-
fore directly compatible with stand-
ard battery voltages and bipolar
logic power supplies.

Functionally, the circuit conists of
a differential amplifier, a reference
voltage source, a hysteresis stage
and an output stage. The hysteresis
stage assures that the circuit won’t
be turned off unintentionally; typi-
cally, the voltage must drop at
least 10% below the threshold be-
fore the circuit will turn off. The
ouput stage provides currents up
to 250 milliamperes, and thus can
drive such loads as lamps and re-
lays directly.

Companies

Another other

Everyone knows why General Elec-
tric in effect sold its computer busi-
ness to Honeywell-the business
simply wasn’t making money. But
in sorting the dozens of unan-
swered questions generated by the
deal, one comment from a GE man-
ager perhaps sums it up best:

“I expect that in five years there
will be only three big, across-the-
board computer makers: IBM, Uni-
vac, and the new GE-Honeywell
company. The rest will be making
special systems or will be zeroed in
on particular market segments.”

Unloading. While top executives
of both companies have been
muzzled while the deal is squeezed
through the wringer of corporate
and Justice Department approval,
one Honeywell insider says that

48

there will be a separate subsidiary
with its own board of directors. An-
other says Honeywell liked the
purchase—it got 81.5% for its $110
million plus 1.5 million shares of
common stock—partly for image
reasons. “Although in the pre-1960
era, Honeywell sold large main-
frames, it didn’t scale them up as
the 1960’s proceeded. It concen-
trated on a lucrative market for
what now are considered to be
medium-sized computers, and only
rccently installed the first of its
4200’s and 8200’s.”

Old GE hands feel that GE sought
out Honeywell. They explain that
the GE board has been dissatisfied
with performance—both sales and
electronic—of the company’s large
machines and brought constant
pressure on Chairman Fred ].
Borch to either turn the operation
around or sell it. There also have
been rumors of unhappiness inside
GE with the 600 line, though a
spokesman says that early software
problems have been licked.

In any event, it’'s pretty much
agreed that Honeywell is basically
buying two items—GE’s 600 line and
its European operations. The ques-
tion remains, though, whether Hon-
eywcll’s response is going to be a
GE or Honeywell mainframe; some
feel that Honeywell has simply
bought lots of purchase orders for
its own computers and will discon-
tinue the 600 line.

Side by side. Here’s how the
600’s stack up with the high end
of the Honeywell 200 series—the
3200, 4200, and 8200:

p The 615, which rents for $30,000
a month, has a cycle time of 2 mi-

croseconds, an add time of 4 usec,
and a memory capacity of 32,768
to 262,144 words of 36 bits.

p The 635, which rents for $35,000
to $167,000 a month, has a cycle
time of 1 usec, add time of 1.9 psec,
and a capacity of 65,536 to 262,144
words of 36 bits,

p The 655, which rents for $80,000
a month, has a cycle time of 0.5
usec, add time of 0.6 usec, and the
same capacity as the 635.

p The 3200, which rents for $19,-
000 to $32,000 a month, has a cycle
time of 1 psec, add time of 14 usec,
and a capacity of 131,000 to 534,000
words of six bits.

p The 4200, which rents for $24,-
000 to $50,000 a month, has a cycle
time of 0.75 usec, add time of 13
usec, and the same capacity as the
3200.

p The 8200, which rents for $35,-
000 to $80,000 a month, has a cycle
time of 0.75 usec, add time of 1.75
usec, and a capacity of 262,000 to
1 million words of six bits.

On one point, nobody disagrees:
the European marketing moxie that
the GE organization will bring to
Honeywell. This alone may have
been enough to swing the deal,
with Honeywell taking over the
600’s just to get Europe. With GE’s
overseas subsidiaries, Honeywell
will have engineering, production,
and marketing in the Common
Market, the sterling area, and the
Outer Seven countries. And foreign
marketing has been a weakness of
Honeywell computer operations.
For GE, on the other hand, foreign
operations have been its only com-
puter profit area.

As for physical facilities, GE now
makes its mainframes in Phoenix,
peripherals in Oklahoma City, and
does its heavy thinking in New
York and Bridgeport, Conn. Over-
seas, there are plants near Paris
and Milan and one in Amsterdam,

Avionics

Will B-1 be one?

Will the Air Force ever get beyond
the prototype stage with its B-1,
the strategic bomber that will re-
place its aging fleet of B-52’s? Of
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TRW X440
Metallized Polycarbonate
Capacitors

Stand-out, premium quality in
new capacitors that package so
efficiently, so “tightly” that they
always fit on your crowded print-
ed circuit board!
Precision-dimensioned epoxy
cases and precisely located
leads take care of the “fit" prob-
lem. TRW know-how in metal-
lized polycarbonate materials
takes care of your rigid stability

Electronics | June 8, 1970

...fit like a glove!

and reliability requirements.

Environmental and electrical
performance of the new TRW
X440 metallized polycarbonate
capacitors is even better than
before. They're the smallest film
capacitor on the market...and
they fit like a glove!

Voltage...50VDC; Capacitance
....001 to .10 mfd; Tolerance to
+1%.

14-75

For samples, detailed data
and applications assistance, con-
tact TRW Capacitor Division,
Box 1000, Ogallala, Nebraska.
Phone:(308)284-3611. TWX:910-
620-0321.

TRW
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Silicon Bridges
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Immediately available from authorized
General Instrument Distributors
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ALSO AVAILABLE: 3, 5 and 10 Ampere Single-Phase
Bridges and § and 10 Ampere Three-Phase Bridges.

Write for General Instrument’s “Full House” Con-

densed Catalog and detail bulletins to: General
Instrument Corporation, Semiconductor Assembly
Division, 65 Gouverneur Street, Newark, N.J, 07104
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U.S. Reports

the political and technological ar-
guments opposing the program, the
Air Force finds most difficult to
challenge the assertion within Con-
gress that strategic bombers, if not
obsolete already, will definitely be
of little value in the 1980’s when
they are finally ready for deploy-
ment. Intercontinental missiles,
along with a fleet of 76 FB-111 air-
craft and the remaining upgraded
B-52’s in inventory, will provide a
sufficient missile backup capability,
critics of the B-1 expenditure con-
tend.

Though individual B-1 costs are
estimated between $25 million and
$30 million at a projected purchase
of 240 or more aircraft, estimates
of the total cost over the svstem’s
lifetime could run to $25 billion or
more if the Air Force buys new
tankers for in-light refueling of
the B-1. USAF sources acknowledge
that present KC-135 tankers would
not fulfill the B-1 program’s re-
quirements and the service is say-
ing little about the ACT program—
an Advanced Capability Tanker
system still only on paper.

Mark 2. While Boeing topped the
competitive list with a price pro-
posal that topped McDonnell-
Douglas’s technological edge, an
in-house Air Force plan to put an
austere version of the controversial
Mark 2 avionics into the new air-
frame is likely to generate greater
interest. This would appear to lock
in North American Rockwell’s Au-
tonetics division as principal avi-
onics supplier—some compensation
for its low score in the airframe
competition, However, Pentagon
sources hint that Autonetics may
not have that avionics competition
locked since the Air Force is en-
titled to have the prime seek com-
petitive bids on avionics packages
redesigned around the original
Mark 2.

To quench criticism of the new
strategic bomber’s cost, a number
of Pentagon and Air Force sources
believe specifying Mark 2—or vari-
ations thereof—can be shown as a
money-saving move. First, it would
save substantial avionics develop-
ment money. Second, it would per-
mit the Air Force to show it is able
to recoup some of its investment in
the costly avionics developed and

then canceled for the General Dy-
namics F-111.

The Air Force desire to find a
new application for the Mark 2
system, one ranking official says, is
what led to some published specu-
lation that the service plans to buy
off-the-shelf avionics for the B-1—
speculation he says is not alto-
gether accurate. “To me, ‘off-the-
shelf’ means available today, and I
can’t see the point in buying equip-
ment available today for a plane
that won’t even fly as a prototype
for another four years at least.”
The suggestion is the Air Force
will proceed with improvements on
Mark 2 while funding at a rela-
tively lower level other avionics
now in advanced development in
the hope that a high-performance
package will be available off-the-
shelf when its new bird is ready.

For the record

Numbers. An automatic mechan-
ical telephone dialer has been de-
veloped by Robotguard of Phila-
delphia to replace the interface
device required by the Bell Sys-
tem whenever non-Bell telephone
equipment is installed. According
to David Lipshutz, president of the
company, the FU-44 can save the
user as much as $4.60 per month
per trunk, This is possible since
there is no electrical connection
between the non-Bell telephone
system and Bell-owned lines.

Sale. Boeing is looking for time-
sharing customers for its large in-
ventory of computer equipment,
valued at more than $100 million.
It has created the Boeing Com-
puter Services division, comprising
its computer capabilities at Phila-
delphia; Huntsville, Ala.; Wichita,
Kan.; and Seattle. This is Boeing’s
first major attempt to diversify as
aircraft business sags.

Credit. The May Co. will install
TRW Data Systems’ Credifier 3300
customer credit-verification system
in its 17 Southern California de-
partment stores  [Electronics,
March 30, p. 50].
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THREE NEW OP AMPS YOU HELPED DESIGN
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LOW COST FET
$12 Unit Quantities

At just $12. in unit quantities, the
Model 40 becomes the FET input op
amp recommended in nearly all general
purpose applications where high input
impedance and low bias current are re-
quired. Two versions are offered which
differ only in initial offset voltage, in-
put bias and difference current, and
price. The encapsulated module meas-
ures 1" x 1" x 0.5".

MODEL

I Ha OPERATIONAL
AMPLIFIER

AVAILABLE FROM STOCK

These new amplifiers represent three of the best

LS =

» AT
DEVICES 2

CAMBRIOGE - MASSACHUSETTS

CHOPPERLESS DIFFERENTIAL
0.25uV/°C

Newest in a series of low drift chopper-
less differential op amps, the Model
184 gives chopper-stabilized-like per-
formance with the application flexibil-
ity of differential inputs, coupled with
low cost. The 184 is recommended for
an extremely wide variety of high per-
formance applications and promises to
become the industry standard for low
drift requirements. Three versions are
available, differing principally in drift
characteristics and cost. Package size
is15"x15"x04".

design alternatives emerging from today’s tech-
nology. They have been created as a result of
literally thousands of contacts between you, the
op amp user, and Analog Devices' applications
engineers. Each is designed to maximize user
value... that is, the best possible performance at
the lowest possible cost.

FAST SETTLING FET
0.6us to 0.01%

Settling time of just 0.6usec to 0.01%
accuracy makes the new Model 45 ap-
plicable to many high speed/fast set-
tling requirements such as A/D and
D/A converters, pulse height amplifiers,
etc. Input parameters are characteris-
tic of FET differential input amplifiers.
Two versions are available with differ-
ing offset and drift specifications. Pack-
agesizeis 1.12" x 1.12"" x 04"

SPECIFICATIONS M?DEIL",? . MIODEKL L ol i ]
OPEN LOOP GAIN 5x 10° 3x 10° 10°
RATED OUTPUT, min 10V @ 5mA +10V @ 5mA +10V @ 20mA
FREQUENCY RESPONSE

Unity gain, small signal 4MHz 500kHz 10MHz

Full power response, min 100k Hz SkHz 1MHz

Slew rate, min 6V Jusec 0.3V/usec 75V Jusec
INPUT OFFSET VOLTAGE @ 25°C, max, uV Adj to 0 +250 ) £100 | %100 Adj to 0

Average vs, temp 10 to 60°C, max, uV/°C 50 | *20 +15 | 05 | %0.25 150 | +15
INPUT BIAS CURRENT @ 25°C, max -50pA |—-20pA (0,+) 25nA ~50pA | -25pA

Average vs. temp 10 to 60°C, max, nA/°C doubles every 10°C -0.25 doubles every 10°C
INPUT DIFFERENCE CURRENT @ 25°C +25pA | +10pA 2nA 125pA| +10pA

Average vs. temp 10 to 60°C, nA/°C doubles every 10°C +.02 doubles every 10°C
INPUT IMPEDANCE

Differential 10" Q||3.5pF amMQ 10" Q || 3.6pF

Common mode 10" Q2(|13.5pF 1000M2 10" Q || 3.5pF
PRICE

1-9 $12. $19.50 $45.| $60. | $75. $38. $48.

10- 24 $11.80] $18.70 $43.1 $57. | $71. $36 $46.

ANALOG Iit |
DEVICES £

CAMBRIDGE - MASSACHUSETTS

ANALOG DEVICES, INC.

221 Fifth Street

Cambridge, Massachusetts 02142
Tel: 617/492-6000

Data on these three amplifiers is contained in a new
brochure featuring pre-selected Analog Devices’ op
amps. The amplifiers outlined in this short form
catalog are those recommended for about 85% of
the requirements evaluated by Analog Devices’ ap-
plications engineering department. Available with-

out charge on request.
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If youre designing =~
frequency-sensitive cIrcuits,
aren’t these the measurements

you should be making?

Oscillator Output Spectrum

Frequency scan: 0-100 MHz. Log display (LOG

REF — 0 dBm).

Oscillator output is flat at —10 dBm, 20 to 30
MHz. Second harmonic is 35 dB down and flat;
third harmonic goes from 50 to 55 dB down.

Conversion Efficiency center
frequency: 50 MHz. Scan width: 5 MHz/div.
Log display (LOG REF = —10 dBm).
Double-balanced mixer with 0 dBm drive

at 50 MHz and —30 dBm at 5 MHz. Display
shows 45 and 55 MHz sidebands at —36 dBm;
i.e., 6 dB conversion loss. (Display also shows
signal feed-through at 50 MHz and harmonic
distortion products at 40 and 60 MHz.)

Spectral Purity Center frequency:

100 MHz. Scan width: 5 kHz/div. IF bandwidth;

300 Hz. Log display (LOG REF = 0 dBm).
Major noise sidebands are approximately
55 dB below carrier.

AM MOdulation Index Center
frequency: 60 MHz. Scan width: 10 kHz/div,
Log display (LOG REF = +10 dBm).

Low level 10 kHz modulation of 60 MHz
carrier shows sidebands 40 dB down, i.e.,
29, AM. Sidebands as low as —70 dB or
0.06% modulation can be measured.

Frequency Dl'lft Center frequency:
800 MHz. Scan width: 10 kHz/div.

Scans are triggered at 10 second intervals and
stored on CRT. Drift = 42 kHz in 2 minutes.

Harmonic Distortion Frequency
scan: 0-50 MHz. Log display (LOG REF =
0 dBm).

Harmonic content of —16 dBm 5 MHz
signal is displayed: 2nd harmonic —50 dB,
3¢d harmonic —40 dB, others < —60 dB.
Harmonic content as a function of absolute
fundamental level can be observed.



There’s only one lab tool that

gives you the complete, accurate
picture of measurements in the
frequency domain: HP's series of
fully calibrated spectrum analyzers.
One covers 1 kHz to 110 MHz; the
other goes from 500 kHz to 1250
MHz. Either is a convenient, easy-
to-operate basic instrument for
general circuit design that enables
you to make all the measurements
you see on these pages, plus many
more. Use it as a tuned voltmeter, a
wave analyzer, distortion meter,
frequency meter and power meter.
Its absolute amplitude calibration,
low distortion, high sensitivity, wide
sweep capabilities and wide dynamic
range make it a true multi-purpose
frequency domain measuring
instrument.

The analyzer displays absolute
signal levels both in dBm and volts
from 4-10 dBm to <—120 dBm
(0.8V t0 0.1 xV). And > 70 dB
distortion-free dynamic range
permits exceptional accuracy in
measuring complex signals.

Sweep the entire frequency range,
then reduce the scan width for a
closeup view of any portion down to
-0002% of the initial sweep.

Amplifier Response Frequency Transmission Bandwidth Selectable bandwidths let you get

scan: 0-500 MHz. Log display (LOG REF = Center frequency: 800 MHz. Scan width: down to 50 Hz resolutxpn with the

410 dBm). 0 5 MHz/div. Log display. lower‘ frequency RF unit aqd to 300
With flat input at —20 dBm, gain and Spectrum of pulsed 800 MHz carrier shows Hz with the 1250 MHz unit. A

frequency response are read directly from 2.2 MHz frequency range between —40 dB variable persistence display shows the

CRT (20 dB gain, =2 dB to 200 MHz, lobes, which is bandwidth required full trace even at the slow sweeps

0 dB gain at 320 MHz). to pass 99% of energy. necessary to achieve high resolution.

You can perform all these measure-
ments as easily as you operate your
bench scope. Using HP's lab
spectrum analyzers is simple and
results are easy to interpret. The
cost of the 8553B 110 MHz RF
section is $2100; the 8554L 1250
MHz RF section is $3300. Either
can be used with the basic 8552A
IF section ($2050) and 141T
Variable Persistence Display section
($1700). There's a normal persistence
display unit available, too. Your
Hewlett-Packard field engineer
has the complete details; or write
to Hewlett-Packard, Palo Alto,

IM Distortion Center frequency: 60 Filter Response Frequency scan: Cahfqrma 94304, E}lropf: 3217
MHz, Scan width: 100 kHz/div. Log display 0-100 MHz. Log display (LOG REF — 0 dBm). Meyrin-Geneva, Switzerland.
(LOG REF = +10 dBm). With 0 dBm test signal, passband insertion

Two-tone test using 59.95 and 60.05 MHz and stopband rejection of 50 MHz bandpass
signals at 4+5 dBm each shows third-order filter are displayed. Insertion loss is 3 dB,
sidebands 30 db down. Higher order IM 3 dB bandwidth approximately 4 MHz and 60
products can also be measured. dB bandwidth is 36 MHz (Shape factor = 9).

HEWLETT ﬁ PACKARD
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Up Op Amp Power. No separate, dis-
crete driver transistor needed now
— it’s all there on one monolithic,
EpiBase* power chip: driver
transistor, output device and base-
emitter resistors.

VOLTAGE REGULATOR

‘ OE,, *Eout
F 4
4
)P
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L b 2 RESISTOR >
= 2 £
2 S —

Compress Your Costs. Cut space and
heat sinking needs, assembly time
and components because the driver
device is now on the same heat sink
as the output unit. Reliability rises,
too.

DARLINGTONS SIMPLIFY!

DC STATIC SWITCHES

Load Connected
to Supply

Load Connected

to Ground 2

)

OFF oN

CONTROL
SIGNAL

OFF

CONTROL
SIGNAL

CL 0.VOLTS 0-VOLTS

Put In Either Polarity. Positive or
negative-based systems are possible
with your choice of either PNP or
NPN devices that can also be used
as complements in audio amplifiers.

Perform With Package Variety. Be-
sides the 5 A, TO-3 darlington, you'll
soon have your choice of Thermopad
plastic packages 77 and 90 — two
sizes of case economy that will fur-
ther reduce design costs.

~ whene the priceloss ingredient. & cane!




LAMP FLASHER

&

[ ) ¢ Obtain 1,000 dc gain. Yesterday, 25

3:13"“‘ ) N minimum beta was great — today,

> : Motorola power darlingtons give

— you a minimum of 1_,00(_) .. .an

RUNNING unheard-of, commercial /industrial
MULTIVIBRATOR “1 state-of-the-art first!
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Revolutionize Today
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servo amplifiers and series pass regu-
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power darlington systems — contact
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85251 . . . the place it all begins.
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bility for its use or warrant its performance
or that it is free from patent infringement.

M OTOR OLA Silicon Power Transistors
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First look at the
largest, fastest
LSl shift registers
everb

2V5

Intel’s silicon-gate MOS technique has done it again: produced
monolithic LSI shift registers with twice the capacity (1024 bits)
and five times the speed (5 MHz) of any other. Total clock capaci-
tance is ony 140 pF, half the capacitance per bit of any other TTL
compatible register.

In 100-piece quantities.

You can get a single TO-5 can that holds one long 1024-bit regis-
ter (Model 1404) or two 512-bit registers (Mode! 1403). And we
have a 16-lead DIP with no less than four 256-bit registers (Model
1402).

All are available right now at the lowest bit prices in history: about
2V2¢ per bit in 100-piece quantities.

Power dissipation is only 500 mW at 5 MHz clock rates, and drops
to 200 mW at 1 MHz rates. Input and output logic levels are TTL
DTL compatible.

For immediate delivery phone your local Intel distributor: Cramer
Electronics or Hamilton Electro Sales. Or call us collect at (415)
961-8080.

Intel Corporation is in high-volume production at 365 Middiefield
Rd., Mountain View, Calif. 94040.

intal
delivers.
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MICROWAVE

.dimensions that make Andrew's
antenna systems capability unique

We sell more microwave antennas than anyone.
Two or three times as many. It's this, plus a
unique “degree of completeness” that makes
Andrew the better buy. It's antennas. And
waveguide or coaxial cable. Made to work
together. A/l the hardware you need. Plus a// of
the software necessary to guarantee performance
as specified. It's technical assistance on an
international basis. Help all the way through the
installation if you need or want it. Anywhere

in the free world. Like to know more?
Communicate with Andrew.

ANDREW

CONTACT THE NEAREST ANDREW OFFICE OR ANDREW CORPORATION, 10500 W. 153rd STREET, ORLAND PARK, ILLINOIS 60462
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AEG-Telefunken
to show low-cost
color tv recorder

Philips to produce
varactor-tuned tv
in Great Britain

NTT field tests
two-way tvset up
for CATV systems

British firm offers
standard radar vir
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Enter another firm in the electronic video-recording sweepstakes. This
time it’s West Germany’s AEG-Telefunken, which will announce a color
system later this month. Telefunken will confirm only that it uses disks
tor video and audio playback on a tv set.

Industry insiders say, however, that the Telefunken version should
cause something of a stir. The reason: price. According to one source,
the video playback portion will cost around $140 and simply plug into
the antenna jacks of the tv set. Furthermore, once the disks are in mass
production five minutes of color programing will cost less than six cents
to record. The disks are made by Teldec, a joint venture of Telefunken
and Decca.

While most British tv makers are still only in the planning and evalua-
tion stage of varactor-diode tuning. Philips Electrical, a subsidiary of the
international Philips organization, is getting ready to introduce the first
British-made varactor-tuned tv set. The first two models—22-inch and
26-inch all solid state color units—are to go on the market sometime in
August, The larger of the two also is likely to be the first in Britain to
use the Philips group’s new 26-inch overall (25-inch viewable diagonal)
square-cornered tube.

Along with the four-diode Philips-built uhf electronic tuner, the sets
will contain four integrated circuits—two more than in any other British-
made color set—including an IC sound intercarrier and color
demodulator.

Nippon Telegraph and Telephone Public Corp. (NTT) is field testing
hardware intended for eventual use by CATV systems that will include
two-way transmission of video signals. The year-long feasibility trial
is being conducted along a two-and-a-half-mile coaxial transmission
line between a head end, or terminal station, and the campus of an
NTT-operated training school.

Repeaters stationed at 1,640-foot intervals amplify signals for both
normal tv programing from the head end to the subscriber in the 70- to
250-megahertz tv band and for so-called reverse transmission from the
subscriber to the head end in the 20- to 60-Mhz band.

In the present tests, the terminal station feeds to its subscribers both
broadcast-quality commercial tv signals and locally derived signals, for
which an industrial tv camera is used. At subscriber locations similar
industrial-type cameras send signals back to the head end. In both cases,
the industrial cameras have modulators whose output is a 6-Mhz-wide
tv signal.

Banking on its belief that recorders of ground air traffic control data
will become as standard as airborne data recorders, Britain’s EMI
Electronics has put together a radar display video tape recorder based
on an off-the-shelf Sony tv recorder. Radar vtr’s are presently one-of-a-
kind, and EMI says that by making a black box it can sell them for
$20,000 apiece—a fraction of what a comparable custom ground recorder
would cost.
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Matsushita making
low-priced
multilayer p-c boards

Digital guidance set
for new British
fighter aircraft

Japanese predict
continued growth
in electronics

60

International Newsletter

The company says it selected the Sony one-inch vir because it doesn’t
need modification to record radar data. It has two heads, permitting con-
tinuous recording of radial scan data. Normally, tv vir’s have a single
head that doesn’t record during the frame flyback period.

Matsushita Electric has just gone into production with a low-cost multi-
layer circuit board that does away with conventional laminations and
etching,.

The added layers are put atop a two-sided p-c board that’s fabricated
using the company’s Duston technique, in which the connection pattern
is printed on the substrate as an adhesive, with copper blown onto it,
followed by curing and plating. After a two-sided board receives its
copper, Matsushita coats it on both sides with an epoxy insulating
layer and then repeats the connection-pattern process, this time doing
the plating after the board has been drilled.

Matsushita has made test boards with six layers, but will produce
only four-layer versions initially. Along with the lower lamination costs,
the company says it’s getting added savings because the technique
works with inexpensive paper phenol substrates that cannot ordinarily
be used for multilayer boards.

Elliott Flight Automation won a $12 million contract to equip most of
the 200 Jaguar fighter-trainer aircraft ordered by the Royal Air Force
with digital inertial navigation and weapons guidance systems. Although
the exact number of planes to be equipped remains classified, the con-
tract marks the first Royal Air Force use of digital navigation-attack
systems.

The Elliott equipment will consist of a microminiature 8,000-word,
2-microsecond adaption of the company’s established 920 series com-
puter, an inertial platform based on the one being produced for the
Nimrod maritime patrol craft, and a moving map display for the pilot.
Elliott is scheduled to deliver the first systems to the British Aircraft
Corp. in the fall.

The Japanese electronics industry confidently predicts that the brisk
pace of expansion achieved in recent years will continue well into
the 1970’s. According to a detailed production forecast just released
by the industry’s trade association, total industry output will climb
;o $15.55 billion by 1973 from the $7.61 billion figure that was registered
ast year.

The Electronic Industries Association of Japan made its forecast
after surveying member firms’ medium-term business plans. One impor-
tant factor in the outlook: fully $2.42 billion of 1973’s production will
be accounted for by items such as cassette-based video tape recorders
that are not being mass produced now.

The fastest-growing sector of the industry will be industrial elec-
tronics, where growth will average 20.9% each year for a total of $4.61
billion in 1973. Second on the list is componentry, which will expand at
an average rate of 14.1%, which means $3.47 billion by 1973. Coming
in third will be consumer products, which will rise at a 10.5% clip to
$5.22 billion,
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Analog-to-digital circuitry
Is out with new display tube

Electron gun in Japanese cathode-ray tube uses a matrix
of isolated electrodes; positive bias at intersections
allows electron beams to pass through holes to the faceplate

Though cathode-ray tubes are often
used for character display in digital
calculators and terminals, compli-
cated and expensive digital-to-ana-
log circuitry is required to make
the system perform. This is a fact
of life designers have just had to
live with—until now. Japan’s ISE
Electronics Corp. has come up with
a multiple-beam crt display tube
that eliminates the need for the a-d
circuitry.,

Initially, the tubes will be made
in four- and seven-inch sizes. The
four-inch version will display 10
lines of 14 to 16 characters each;
the seven-incher, 16 lines of 20
characters. ISE officials say that al-
though the tube’s initial cost will
be somewhat higher than stan-
dard black-and-white crt’s when de-
liveries start sometime this fall, the
price is expected to drop given time
and increased production.

Perhaps the most significant
structural difference between the
ISE tube and conventional crt’s is
that sandwiched between the first
and second electron-gun grids is a
matrix of electrodes consisting of
seven horizontal and five vertical
metal ribbons with holes cut in
them at their intersection points.
The ribbons are isolated from cach
other by a sheet of mica which has
holes that correspond to those in
the matrix. The vertical and hori-
zontal matrix clectrodes are suffi-
ciently negatively biased to cut off
the supply of clectrons to the first
grid, except where intersection oc-
curs. There, a sufficiently positive
bias allows 35 separate electron
beams to pass through to the num-
ber one grid, which also has cut in
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it holes corresponding to the
matrix and is operated at a positive
potential of 13 volts. Thus the 35
beams first pass through the matrix
electrodes, and then the first grid.

Enlarged. The aperture at the in-
tersection defines initial beam size.
Both the individual beams and the
image of the holes in the matrix are
focused by the electron lens, which
consists of the gun’s other elec-
trodes. The size of both the beams
and the entire matrix image pat-
tern are enlarged at the tube face-
plate, so the matrix electrodes in
effect act as the tube’s true control
element. Another substantial dif-
ference between ISE’s design and
standard tubes is that there is no
clectron crossover in the region be-
tween the cathode and grid number
one.

To write letters or symbols on
the faceplate, positive selection
pulses are applied to the matrix
electrodes. For unambiguous selec-
tion, the tube uses a single-direc-
tion scan—selection pulses applied
to the vertical ribbons are dis-
placed in time; selection pulses are
applied to the horizontal ribbons
simultaneously.

Though it sounds complex, ISE
engineers say that the actual de-
coding circuits are fairly simple—a
read-only memory, such as a diode
matrix, is adequate. Characters are
moved around the tube’s face by
horizontal and vertical deflection
coils. For displays with a standard
format in which several numbers
are constantly scanned in succes-
sion—a desktop calculator, for ex-
ample—staircase deflecting wave-
forms are used. In this case the
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vertical waveform would remain at
the same level for all characters on
one line while the horizontal wave-
form would move one step for each
character line. At the end of the
line the vertical waveform would
advance one more step and the
process would be repeated.

West Germany

Compressed sound

A big step toward multilanguage
television broadcasting is currently
being taken by engineers at Stan-
dard Elektrik Lorenz AG, a West
German subsidiary of ITT. At the
company’s central applications lab-
oratories, a team of engineers
headed by Gerhard-Guenther Gass-
man worked out a system that
transmits 12 sound channels—each
one in a different language—syn-
chronously with one video chan-
nel.

Contrary to conventional tv sys-
tems that transmit video and sound
channels separately, SEL’s new
system, dubbed Compressed Multi-
sound (COM), compresses all sound
signals together and then inte-
grates both sound and video signals
into a single “video-sound” signal.
This combined signal is recorded
on tape and radiated by just one
transmitter.

SEL engineers liken their sound
compression technique to a simple
sound recording phenomenon. If,
for example, speech is recorded on
tape at 9.5 centimeters per second,
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and if that tape is then played
back at 19 cm/sec, the playback
time is reduced by one half and
the frequency, or bandwidth, is
doubled.

The SEL transmission system
relies on very much the same prin-
ciple. But here, the time compres-
sion ratio, instead of being 1:2 as
in the recording example, is 1:385,
thus, reducing the time by a factor
of 385 while all frequencies are
increased by the very same
amount.

Video signals are, in reality,
frames that are transmitted and
received one after the other. Short
no-transmission periods between
each frame contain several lines for
test and synchronizing signals plus
12 completely vacant lines. SEL uses
those 12 lines in this no-transmis-
sion period in its COM system to
carry the time-compressed sound
signals—one signal per line. Thus,
during tv broadcasts the transmit-
ter sends out video and sound sig-
nals sequentially, with each sound
channel time-compressed by the
385 factor.

Figures. SEL derives its time-
compression factor of 385 from the
time it takes to transmit one frame
plus the time for the no-transmis-
sion period—20 milliseconds. The
time for either a video or a vacant
line is 52 microseconds. Thus, it
follows that in the 625, 5 megahertz
bandwidth-transmission norm used
throughout most of Europe, the
time compression equals 52 usec

over 20 msec which, in turn, equals
one over 385. The corresponding
bandwidth expansion would be the
reciprocal value, namely 385 over
one, which equals 5 Mhz over 13
kilohertz.

In operation, each sound signal
is sent through a dynamic compres-
sion stage, which suppresses that
signal’s dynamic characteristics to
increase the signal’s noise immun-
ity. The signal is then fed to
a clock pulse-controlled memory.
During the transmission of a video
signal the tv camera is connected
directly to the transmitter. Between
individual frames, however, a
switch disconnects the camera and
connects the memory to the trans-
mitter output. A clock pulse reads
out memory, while another clock
pulse reads sound signals into the
memory.

Unlike the transmitter, which
must have as many memory units
as there are sound channels to be
transmitted, the receiver needs
only one memory. From a common
video-sound demodulator, the de-
modulated signals are applied
across the video amplifier to the
picture tube. Prior to the start of
the particular vacant line that cor-
responds to the desired sound
channel, the line counter sends a
control signal via the line selector,
and the memory switches to the
memory circuit. The line counter,
in turn, is controlled by verti-
cal and horizontal synchronizing
pulses.

During the vacant-line period,
the time-compressed sound signal
from the demodulator goes to the
memory unit which is controlled by
the clock frequency. Within the
following 20 msec the memory fur-
nishes the sound signal, clocked
at about 15.6 khz via a simple dy-
namic expander to a conventional
low-frequency amplifier. Thus, the
receiver requires neither a sound
i-f amplifier nor a sound demodu-
lator.

Breadboarded. SEL says its COM
system is still only a proposal.
However, preproduction work is
well under way at the company’s
Esslingen-based applications labs,
and a breadboard version of the
system already is operational. Now
the company plans to replace the
discrete components in the various
subsystems with integrated cir-
cuits. “The big problem now is not
so much a technical one,” Gass-
man says. “It’s getting interna-
tional tv authorities to agree on
appropriate standards for multi-
sound transmissions.” He adds that
only multisound capability would
allow a truly worldwide exchange
of tv programs. As it is, the United
Nations has called on the Interna-
tional Radio Consultative Commit-
tee to come up with a workable
solution to multisound transmis-
sions.

SEL engineers will discuss the
COM system at the Chicago con-
ference on broadcast and televi-
sion receivers this week.

VIDE®
AMPLIFIER
FROM |
DEMODULATOR
(FOR BOTH
i
- L_J AUDIO R
D“ comPRESSION | MEMORY} N T MEMORY P EXPANDER IR s wpLiFieR ‘Eﬂ
MIC 10 l
. ‘ [T TRANSMITTER :
P— ——
1 I
1
] |
D—- COMPRESSION f—|MEMORY Frir Power of Babel. SEL's COM
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l——\ I I channels for multilanguage
LINE tv broadcasts. Diagram (far
COUNTER left) shows compression
network for only two of the
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Track record

Technically speaking, there’s noth-
ing wrong with displays currently
being used at ground stations to
keep track of earth-orbiting satel-
lites. Among the common types
is a 500-by-500 array of lamps in-
stalled behind a translucent world
map that lights up on command
from a computer. Another is a com-
puter-controlled stylus that traces
the satellite’s orbit on a silver-
coated plate located in a map pro-
jection system.

But convinced there’s a lot of
room for improvement, engineers
at Siemens have come up with yet
another version of a display sys-
tem. They feel it represents a far
more clegant, but—and this is more
important—a less expensive way of
getting the job done.

What they’ve built is a comput-
er-controlled laser-based system to
keep track of satellites. The first
one, installed and working at the
German Satellite Control Center in
Oberpfaffenhofen, near Munich, is
keeping track of “Azur,” a rescarch
satellite built by Messerschmitt-
Boelkow-Blohm GmbH.

Road map. The new Siemens
display, like other versions, derives
its basic input data from the large
digital computer (in this case a
Siemens 305) normally used at
ground stations for making orbit
calculations. This data is then fed
to another, but much smaller com-
puter, a Siemens 101. The 101
feeds x and y coordinate values to
a pair of digital-to-analog convert-
ers. Small currents coming from
amplifiers associated with the a-d
converters are applied to the
laser’s microgalvanometer deflec-
tion system; the laser itself is rig-
idly mounted some 15 meters in
front of a world map; different
current amplitudes correspond to
different x-y position coordinates.
Two deflection mirrors, electro-
magnetically coupled to the deflec-
tion system, are thus moved in
small incremental steps about their
axes. In this way the laser beam
traces the satellite’s orbit on the
map.

The beam stops for 80 micro-
seconds at each of the 500 x-y
coordinates on the map, except for
that spot that indicates the satel-
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lite’s actual position. There, it
stops for a full two milliseconds,
thus illuminating more brightly the
satellite’s true position, as op-
posed to its general orbit. This

tracing process is repeated 25
times per second so that in actual
appearance the orbit appears as
a continuous curve with one bright
spot in it.

Cost for the system, which in-
cludes the laser—a Siemens LG 641
helium neon type with an output
power of 5 milliwatts—the deflec-
tion equipment, and the 101 com-
puter is about $28,000.

International

Radiation rule

The first international standards
for safety of household and similar
electrical appliances have been
drafted and proposed for adoption
by the International Electrotechni-
cal Commission (IEC) following a
two-week meeting in Washington.

The standards, though not as
rigid in some respects as U.S. in-
ternal requirements, represent a
significant accomplishment for the
54-nation assembly, according to
William A. McAdams, president of
the U.S. National Committec and
Gencral Electric standards execu-
tive.

But McAdams sees the possibil-
ity of “a major breakthrough” if
the IEC adopts a plan being con-
sidered by its Technical Committee
56. Under the plan the commission
would take over responsibility and
operation of what is now called the
Tripartite Accord for Electronic
Components [Electronics, March

Light trace.
Computer-controlled
laser system
developed by
Seimens keeps track
of satellites
elegantly and
inexpensively.

30, p. 69]. Under the accord, ini-
tially proposed by Britain, France,
and West Germany, electronic
components imported into Europe
would have to meet certain quality
assurance and certification .stan-
dards mutually acceptable to the
participating nations. Since the U.S.
has been barred from cither par-
ticipating in or’ observing negotia-
tion of the tripartite pact, American
manufacturers have viewed it as a .
serious threat to their export mar-
ket. They have dubbed the agree-
ment a potential nontariff trade
barrier. It follows naturally that the
U.S. strongly supports the IEC pro-
posal to take over the certification
scheme since the U.S. could then
actively participate.

The vote. Should Technical Com-
mittce 56 endorse the new role for
IEC, the plan—like the appliance
safety rules—would- be subject to
what McAdams calls IECs “six
months rule.” Under this proced-
ure, proposals for adoption by the
member nations are voted on at the
end of six months. “It takes an 80%
vote for approval,” McAdams ex-
plains, “but member countries that
do not reply are counted as having
voted in favor.”

Though it took three years of ef-
fort to reach appliance safety stan-
dards, McAdams says one of the
significant standards to be pro-
posed is that for microwave cook-
ing ovens. The IEC will vote to
adopt a maximum microwave-oven
radiation standard of 10 milliwatts
per square centimeter at a distance
5 cm from the oven’s surface.
Though this is less than the stan-
dard of 1 mw in the factory and
5 mw for ovens in use just pro-
posed by the U.S. Bureau of Radio-
logical Health, the IEC proposal
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does correspond to the U.S. indus-
try standard beforc the bureau
acted [Electronics, May 25, p. 75].

The U.S. chairman believes the
10 mw microwave radiation stan-
dard is nonetheless an achievement
for 1EC. Considering that the pro-
posal is the result of the first meet-
ing of IEC’s new microwave com-
mittee, McAdams says, “even
agreeing on the 10 mw level is
progress. It sets the stage for re-
consideration at almost any time.”

In addition to the overall appli-
ance safety rules, McAdams says
he expects the IEC to have “another
eight or 10 more documents for
consideration on safety standards
for specific appliances following
conclusion of activities of other
committees.”

Great Britain

Scale for speech

Military men would like to see all
of their communications signals go
the all-digital route—even down to
the foot soldier’s radio-telephone
equipment. This ideal unit would
digitize his speech, and it would
remain digital through transmis-
sion and switching until it reaches
the ultimate receiver. But the dig-
ital coders and decoders to be in-
cluded in tactical gear would have
to be light and simple.

Now this goal is closer to being
a reality. In equipment under de-
velopment for the British Armed
Forces, the government’s Signals
Research and Development Estab-
lishment and GEC-AEI Electronics
Ltd. together have produced what
they call a delta-sigma modulated
speech digitizer incorporating dig-
ital control of companding.

Feedback. In conventional delta
modulation, the analog waveform
is digitized by transmitting a con-
tinuous stream of pulses which are
positive or negative according to
whether the input signal amplitude
at a clock pulse is higher or lower
than a stored approximation of its
amplitude at the previous pulse.
The modulation is accomplished
by feeding back the last pulse into
an integrator, which sends the re-
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sulting quantized amplitude level
into a comparator for matching
against the incoming signal level.
Error voltage determines whether
the next pulse will be positive
or negative. If clock rate is rea-
sonably fast and the quantizing
steps are reasonably small com-
pared to the input signal wave’s
rate of change, feeding the pulse
stream into an analogous network
at the receiver creates a recogniz-
able—though, in this application,
inadequate—copy of the input wave.

Telephone microphones have a
pre-emphasizing characteristic
which increases the signal level of
the higher frequencies in the voice
spectrum, and unmodified delta
modulators quickly become over-
loaded at high frequencies because
the rate of change of signal
amplitude increases with frequency
and becomes too great. With delta-
sigma modulation, on the other
hand, the integrator is between the
comparator and pulse modulator,
thus achieving less sensitivity to
overload than in plain delta modu-
lation, Delta-sigma modulation ef-
fectively makes the overload level
independent of frequency in the
250-hertz to 2.4-kilohertz range.

For companding, the team chose
the syllabic format over instan-
taneous companding because the
latter requires a larger bandwidth.
In syllabic companding the signal
is compressed by a circuit whose
gain is varied, not according to
instantaneous amplitude, but to a
mean amplitude smoothed over a
time interval of the same order as
the syllabic intervals occurring in
natural speech waveforms. Hence,
peak values are depressed.

The companding control signal,
like the basic digitization control
signal, is derived from the trans-
mitted output signal. It is used to
vary the amplitude of the feedback
signal sent into the comparator;
expanding the feedback signal is
equivalent to compressing the in-
put. This is accomplished by in-
corporating a pulse-height modu-
lator in the feedback path, but
instead of being controlled by de-
modulation of the transmitted out-
put signal, it is regulated by logical
operations performed on the trans-
mitted digit pattern. The same data

is available at the receiver and is
used in rebuilding the analog wave.

This digital control system de-
pends on recognition of like-polar-
ity digits in the output line. The
team has found that at 20 kilobits
per second a 3-to-1 compression
law is optimal. This value is effec-
tively provided by a system which
recognizes streams of three or more
adjacent like digits in the output
line, and increases the feedback
voltage accordingly. Circuitry con-
sists of a three-stage shift register
in the transmission output line and
parallel logic which provides an
output when all three stages are in
the same state. Logic output feeds
via the syllabic integrator to the
pulse-height modulator, which in
turn controls the height of the pulse
fed back to the comparator.

ldling along. When there is no
input signal there is no output
from the logic; the pulse height
control voltage is at its minimum.
This corresponds to the basic
binary pulse amplitude. In this
state the shift register is idling,
with an alternating pattern of digits
passing through it. When an input
appears, the pulse stream pattern
is irregular but there is no output
from the logic until three consecu-
tive like-polarity digits arrive. Then
the logic output increases the pulse-
height modulator’s output, which
in turn boosts the feedback pulse
amplitude. This amplitude must
vary according to the density of
batches of three like digits. It’s
achieved by the syllabic integrator,
which smooths the logic output
into the pulse-height modulator.
The decoding equipment is analog-
ous to the coding equipment. A
low-pass filter in the signal line
eliminates unwanted h-f signals.

The team calls the system Scale
for syllabically companded and log-
ically encoded delta-sigma speech
conversion system. CEC-AEI has
built Scale in two hybrid thick-film
packages, for coder and decoder.
Each measures 2 by 1.5 by .5 inches
and dissipates about 1 watt. The
team claims an improvement in
dynamic range to 40 decibels,
nearly three times the range of an
uncompanded system, without sa-
crifice of signal-to-noise ratio, which
is about 15 db maximum.
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Now — specify 30 pattern panels, or any multiple up to
180 patterns — all standard catalog items.

Unique new I.C. packaging concept results in far greater
flexibility, plus sizeable savings in space, time and
money.

Modular panels are available in continuous rows of
contacts for universal use, as well as 14 and 16-pin
configuration.

Accessories include plugs with cable for interfacing
and |.O. connections, and adaptors for mounting
discrete components.

Close tolerances permit simplified mounting of single
or multiple panels automatically wire wrapped on one
plane — a service provided by Augat.

Let us show you the new approach to breadboarding,
prototyping and production. Call us, {(617) 222-2202,

or write for new Catalog No. 266,
Augat, Inc.,, 33 Perry Avenue, AUGAT
Attleboro, Massachusetts 02703. INC.

BOOTHS 3949-50
NEPCON EAST
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“Noone ade a
small, quiet, medium-speed
chain printer for $9500.

So Mohawk did.”

George C. Hohl, OEM Marketing Director, discusses a new product.



“We saw a gap 1n the printer field.
Either you paid a lot of money to get
a lot of speed and sophistication, or
you could pay a little and get very
little in return. We decided to aim
our printer somewhere in between.

“Chain printers are mechani-
cally simpler, easier to maintain, less
expensive. Their flat face characters
give good print characteristics, too.

“Our design requirements were
rough. We wanted goo lines- per-
minute with such niceties as easily
changeable fonts, and yet we wanted
to sell it for less than $10K. It had to
be small, and yet we couldn’t lose
accessibility. The design engineers
grumbled, but they made it.

“The changeable font cartridge
is great—an operator can quickly
switch the font chain—and
we're offering fonts from 16 to 128
characters.

“We designed a disposable
ribbon cartridge to make ribbon

changes quick and clean. Paper
handling is enclosed to stay clean,
too. And everything that could be
modularized, was modularized.

“We considered noise reduction
vital—anyone who has worked in a
printer room knows why. Well, com-
pared to other printers, you'd hardly
know this one was working.

“We're selling the printer for
$9500 in OEM quantities, and some
variations cost even less. So you get
alot of performance in a very little
printer—for very little money.”

Mohawk Data Sciences Corp.
Herkimer, New York

M2

OEM MARKETING CENTERS: CORPORATE (315) 867-6475; NORTHEAST (617) 891-5870: SOUTHEAST (404) 631-3443; CENTRAL (312) 298-4141; WEST COAST (213) 685-5165.
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Leave my power supply system alone!
You can get your own in only 9 days from Acopian.

“| tried struggling through that old
power supply system catalog. It was
like a jigsaw puzzle, hunting for the
pieces | needed for my new power
system. There had to be a better way.
“Then | remembered the Acopian
hotline. | called it. | told them the
DC voltages and currents | wanted.
Discussed panel size. Meters.
Switches. And other accessories.
““They gave me a firm price. Right
on the phone. It was a lot less than
| expected. | had our buyer phone
in the P.O. And Acopian designed,

ar

built, tested and shipped it in nine
days. Completely wired.

““So go order your own Acopian
power system . . . It's easy!”’

IT-IOW TO ORDER

ACOPIAN POWER SYSTEMS

» Call Acopian collect

= Tell us the outputs and accesso-
ries you need

» Get a firm price

= Shipment of completely wired
system will be made in 9 days.

For immediate service, call the
Acopian hotline: (215) 258-5441.
For literature, write Acopian Corp.,
Easton, Pa. 18042. And remember,
Acopian also offers 82,000 different
DC power modules, every one
shipped with this tag . . .

THIS POWER SUPPLY WAS
» . SHIPPED WITHIN
/

1)

Acopian 4




Mallard looks like
a dead duck

EIA president’s
budget cut 22%

Road guidance
R&D killed ... .

- . - but Capitol Hill
smiles on ecology
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Despite the personal efforts of Deputy Defense Secretary David Packard
“and a team of four or five others” from the Pentagon’s top ranks, Project
Mallard is a dead duck in the eyes of House Appropriations Committee
officials. The appeal to turn the Army program into a tri-service effort
failed to persuade Texas Democrat George Mahon’s defense appropria-
tions subcommittee, which stood by last year’s recommendation to termi-
nate the communications project and then turned down a DOD attempt
to reclaim the $20 million sought in fiscal 1971 for the multi-nation
tactical system.

Committee sources say DOD has not given up the battle. Despite
evidence that Mallard’s technology works well, Congress believes DOD
needs to do more homework to determine “what kinds of communica-
tions it really needs” before pushing ahead with this type of program.
Money for the program technically remains in the appropriations bill
because the DOD budget was just about locked up. However, committee
sources say the funds will be knocked out when the bill is marked up in
closed session.

The EIA’s board of governors has ordered president George D. Butler
to trim his operating budget by $200,000, or about 22%. This budget is
separate from those of EIA’s divisions, which draw their revenues
directly from member dues.

One of the first activities to be cut will be the international depart-
ment. This function will be taken over by a new division with dues-
paying members [Electronics, April 13, p. 70]. A limit on EIA activities
on Capitol Hill and at the White House, both under Butler’s purview,
could increase these efforts within the divisions, some of which have
opposing legislative and regulatory interests, and could intensify some
already serious internal splits within the association. The EIA economy
drive is not unlike others in the Western Electronic Manufacturers Asso-
ciation, the American National Standards Institute, and the Business
Equipment Manufacturers Association—all of which reportedly are
experiencing dues collection problems.

Dissatisfied with the Department of Transportation’s justification for
an electronic route guidance system for highways [Electronics, Aug. 18,
1969, p. 138], the House Appropriations Committee has wiped out the
program’s $1.4 million in R&D funds.

Noting that R&D would run to more than $4 million in future
budgets, and that equipping the nation’s highways and vehicles eventu-
ally could run to hundreds of millions of dollars, the House group
challenged the necessity and value of the program. “We've got a lot
more pressing national priorities,” says one committeeman, “so drivers
are just going to have to continue eyeballing their way around for a
while longer.”

With ecology rising close near the top of national priorities, Congress
is about to give industry a focal point for its interests— a joint committee
on environment technology. The House has approved formation of the
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Off-shelf navigation
for space shuttle?

Microwave carriers
look at optical links

Addenda

70

Washington Newsletter

group and the Senate is expected to bestow its blessing on a similar
proposal by Sen. Edmund Muskie, (D., Me.) before this session ends.
The joint committee would pull together authority scattered throughout
the Congress, where nearly every committee has some responsibility
for at least one aspect of the environment.

The new unit will be responsible for pollution monitoring and control,
oceanography and water resources, communications, transportation,
power supplies, and any facet of technology which affects the environ-
ment.

NASA is considering use of off-the-shelf aircraft navigational systems
aboard the space shuttle, to keep costs down. The agency is looking at
systems that industry plans for the mid-1970’s to see if they can be
modified. One NASA source says, “There are many advantages in stay-
ing out of the trap of developing equipment for our own needs.” He
adds that unless laser communications systems can be shown to be far
less costly than microwave, they will not be included. Work on the final
design of the shuttle is expected to begin in late 1971 or early 1972
if Congress gives the go-ahead.

Data Transmission Co., the University Computing Co. subsidiary that
plans to build a national microwave network for digital communications,
is experimenting with optical data links for urban areas to escape the
high cost and legal difficulties involved in downtown cable installations.
A similar optical infrared system for “building-hopping” within a city
is being investigated by Microwave Communications Inc. for the Chicago
terminus of its Chicago-St. Louis route.

Datran is testing a light-emitting diode as transmitter and a photo-
sensitive transistor as receiver to achieve a 100-foot hop between roof-
tops in a downtown area. Although Datran could interconnect with the
Bell System for its local loops, the company is seeking an alternative
to hold errors down to the one bit in 10° rate called for in its network
design. Further, an optical link would circumvent the legal question of
private service carriers’ rights to tear up public streets to lay cable, and
the cost—as high as $40,000 a mile in downtown areas.

A top-level plan is in the making to dump some of the avionics pack-
ages from Lockheed’s costly and controversial C-5 Galaxy supertransport.
Deputy Defense Secretary David Packard suggested this when he told
the Congress: “If we agree to pay for additional airframe development,
as I conclude we must, I am sure we will find some of the avionics
requirements, in hindsight, were not needed.” Packard noted that only
limited use can be made of the multimode radar, the automatic flight
control system, and the inertial doppler navigation package [Electronics,
May 25, p. 55] . . . Pollution-monitoring authorities of the Health, Educa-
tion, and Welfare and the Interior Departments should be transferred
to the Commerce Department’s Environmental Science Services Admin-
istration, says Rep. Bertram Podell (D., N.Y.), as a “logical extension”
of his bill making ESSA a clearing house for pollution-monitoring data.
The Podell bill will probably go the way of many another proposal for
coordination of environmental efforts—death in the Congressional
hopper.
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Sylvania introduces a new
40-lead, glass-ceramic,

sandwich-type, unitized,
hermetically sealable
large scale integrated
circuit package.




Ultrasonic Cleaning...

Basic Systems...

Standard Consoles...
Degreasers win or without Uttrasonics) s s«
Automated cleaning systems...

BMNSON For sound ideas in cleaning, testing and measuring.

instruments company

BRANSON INSTRUMENT COMPANY « A Subsidiary of Smith, Kline & French » 76 PROGRESS DRIVE, STAMFORD, CONN. 06904
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ultra-high
leakage
resistance

Devices with leakage re-
sistance in excess of 10"
ohms are available for
circuits requiring this prop-
erty. Such applications
would include sample and
hold for A to D conversion,
and capacitor memory
systems. See Signalite Ap-
plication News for typical
applications.
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voltage
regulators
better than 1%
accuracy

These subminiature volt-
age regulators are used in
regulated power supplies,
as reference sources,
photomultiplier regulators,
oscilloscopes, calibrators,
etc. They are available in
voltages from 82 to 143 V.
They are used in multiples
as regulators in KV ranges.
See Signalite Application
News for typical applica-
tions.

1
]
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photo-cell
applications

The A074 and A083 have
been designed for use
with Cadmium Sulfide or
Cadmium Selenide photo-
cells. Applications include
photo choppers, modula-
tors, demodulators, low
noise switching devices,
isolated overload protector
circuits, etc. Speed of op-
eration is limited only by
the photo-celis. See Sig-
nalite Application News for
typical applications.

neon timers

The bi-stable characteris-
tics and high leakage re-
sistance of Signalite’s
special glow lamps make
them ideal as a compo-
nent for timing circuits.
The basic circuit resem-
bles a relaxation oscillator
network. See Signalite Ap-
plication News for typical
applications.

Circle 315 on reader service card

B Voltage Regulation B Counters
& References B Voltage Dividers
B Photo-Cell Drivers B Surge Protectors
B SCR Triggering W Logic Circuits
H Timing H Flip-Flops
B Photo Choppers B Memory
B Oscillators B Switching
|} u

Indicator Lights Digital Readouts

Signalite glow lamps combine long life, close toler-
ance and economy, and are manufactured with a
broad range of characteristics to meet individual
application requirements. For a creative approach to
your design problem . . . contact Signalite’s Applica-
tion Engineering Department.

SIGNALITE APPLICATION NEWS —

is used to communicate new and proven
{—‘ techniques and applications of Signalite’s neon
lamps and gas discharge tubes. Signalite
e Application News provides a forum for an ex-
change of ideas to keep the design engineer
aware of the versatility of neon lamps and
their many applications. Copies are available
=) from your Signalite representative or contact
Signalite.
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5TH EDITION
of the world-famous electronics data source

REFERENCE DATA FOR
RADIO ENGINEERS
OVER 350,000 COPIES SOLD IN PRIOR EDITIONS

Now contains 50% MORE DATA to include
major information developed over the past
12 years (includes all-new data on micro-
miniature electronics, space communications,
navigation aids, reliability and life testing,
international telecommunication recommen-
dations, switching networks and traffic con-
cepts, and quantum electronics). Provides,
in addition, comprehensive data on all basic
phases of electronics, including tables, for-
mulas, standards, and circuit information.
Prepared by an outstanding group of prac-
ticing engineers, professors, and industry and
government experts, under the direction of
the International Telephone and Telegraph
Corporation staff. 45 data-packed chapters;
1196 pages; over 1350 illustrations; plus 41
page index. Order 20678, only. . . . .. $20.00

NEW 18TH EDITION OF THE FAMOUS E & E
RADIO HANDBOOK

by wiLLIAM I. ORR, WESAI. Completely updated
edition of the famous communications hand-
book which is the electronics industry standard
for engineers, technicians and advanced ama-
teurs. Explains in authoritative detail how to
design and build all types of radiocommunica-
tions equipment. Includes SSB design and
equipment, RTTY circuits, latest semiconductor
circuits and IC’s, as well as special-purpose and
computer circuitry. Provides the broadest cov-
erage in the field on how to build and operate
a comprehensive variety of high-performance
equipment. Order 24020, only. ... .. ... $13.50
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the essential reference books fro

SAMS

LATEST EDITION OF THE RENOWNED
AUDIO CYCLOPEDIA

by DR. HOWARD M. TREMAINE. This completely revised edi-
tion is the most comprehensive work on every phase of
audio—virtually a complete reference library in a single
volume. Includes the latest developments, right down to
the newest solid-state and integrated circuits. Contains
authoritative, concise explanations of thousands of topics
in the fields of acoustics, recording, and reproduction. Covers
basic principles, components and devices, film recording,
studio techniques, motion picture equipment, audio installa-
tion techniques, audio measurements, etc. Over 1700 pages;
1600 illustrations. Truly the definitive reference work cov-
ering the ent<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>