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Wide frequency range, calibrated output, and carefully
specified Gaussian amplitude distribution are the key
features that distinguish this new random-noise generator
from others available. The 1383 generates white noise of
uniform spectrum level out to 20 MHz, particularly useful
for tests in video- and radio-frequency systems. It is also an
ideal broad-band, high-level noise source for use in amplifier
testing, noise measurements, tests of signal-detection
schemes, distortion measurements, and signal modulation
to produce noise sidebands at higher frequencies. The 1383
contains a temperature-limited thermionic diode as a noise
source, semiconductor amplifiers, an output meter, an
80-dB attenuator, and power supply, all enclosed in a
conveniznt cabinet for bench use or rack mounting.
Frequency Range. The spectrum is flat (constant energy per
hertz of bandwidth) 1 dB from 20 Hz to 10 MHz, +1.5 dB
from 10 to 20 MHz.

Calibrated Output. The maximum output is one volt, open
circuit, from a 50-ohm source impedance.

Carefully Specified Gaussian Distribution. The noise source
provides symmetrical Gaussian amplitude distribution,
specified to £3 ¢ as measured with a “window’’ of 0.2 0.
Price: Bench model, $775; rack model, $795.

METER FULL SCALE

Prices apply only in the USA. All GR products are subject
to a quantity discount ranging from 3% for 2-4 units
to 20% for 100 units. For complete information, ‘write
General Radio Company, W. Concord, Massachusetts
01781, telephone (617) 369-4400. In Europe: Postfach
124, Ch 8034 Zurich 34, Switzerland.

Other true random-noise generators:

'-"
e @ &

ey ®

1381 1382 13908

® 2H210 2,5, or 50 kHz ® 20 Hz to 50 kHz ® 5Hz 105 MH:
® Gaussian distribution ® white, pink, or USAS) ® 30-5V 10 3-V output
® sdjustable clipping spectra e 148 audio-spectrum-level
® 3V rms output o Gaussian distribution uniformity
Price $375, bench model e 3.V rms outpul, balanced, ® white spectra, and pink

$398, rack model unbalanced, or floating {with finter)

Price: $375, bench model Price $375; $50 for
$398. rack model pink-noise filter

Circle 900 on reader service card




Surprise package

(1"x

I's a completely new way to display digital information. The
Hewlett-Packard solid state numeric display packs everything
in one, small unit only 1”"x 0.5”x 0.16”. Gallium arsenide phos-
phide diodes and an IC driver/decoder chip deliver bright red
numerals—bigger than life, visible for yards.

This new “total package” also gives you the edge on cost. You
don’t have to buy driver elements, or anything else. No special
interfacing is needed. Only four line 8-4-2-1 BCD input and less
than five volts to drive it. The modules are available in three-
character packages, toco.

The Hewlett-Packard solid state numeric display is idea! for in-
struments requiring smaller, tighter display panels. Or any ap-
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plication demanding either low power or resistance to shock
and vibration, without catastrophic failures.

Get more information about the new technology for numeric
indicators. Call your local HP field engineer or write Hewlett-
Packard, Palo Alto, California 94304; Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT @ PACKARD

SOLID STATE DEVICES

01902
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Digital frequency dialing -T [/‘/7' af?iﬁr“”cff:mmsw“pw r 3 sweep functions, each
e e s with 0.5% linearity. Go from

accurate to 1% of frequency
broad to narrow sweep with

N ) ' A = % the flick of a switch.
4 ) "OE-wH— | ow -
0.01% calibration check Lol et e : i

at 5 MHz intervals.

‘o

oUTPOT LEVEL | +1 dB output accuracy
from 10 dBm to —110 dBm;
flatness is +0.25 dB from
0.1 to 110 MHz.

FREGUENGY RANGE  SYMSWEEP WIDTH
L II.O VERNIER

'_1 . Mtz

Sweep speeds and
triggering versatility for
all applications.

Modulation: AM or FM,

of] o 3
H :
.
SWEEP MODE T ;
. ; R EMoD - internal or external.
TRIG LINE FREE  FAST™SLOW MAWUAL K. FMOFF A : (Internal: 30% AM and

75 kHz deviation FM.)

Monitor frequency to
110 MHz with low-cost
10 MHz counter—HP 5321.

ON/OFF AUX OUT

This 110 MHz sweeper
is so accurate you can forget
about markers

...and it doubles as a signal generator

Covering 100 kHz to 110 MHz, this all-solid-state 21 Ib. instru-
ment is a natural for both lab and production use. Price is
$1975. Call your HP field engineer for complete details on the
8601A Generator/Sweeper. Or write Hewlett-Packard, Palo Alto,
California 94304; Europe: 1217 Meyrin-Geneva, Switzerland.

.

HEWLETT @—7 PACKARD
SWEEP SIGNAL GENERATORS
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Technical Articles

Sonic film unit is a sound bet

Sonic film memories are nonvolatile,
provide nondestructive readout, and don't
require mechanical bearings and linkage
Rabah Shahbender, RCA Laboratories

Designer’'s casebook

» Transformerless d-c voltage converter
is 709 efficient

® One-shot multivibrator yields division
upto 12

= Pick-hold coil driver recovers quickly

® Photomultiplier's gain is temperature
compensated

= Low-frequency waveform generator
uses three op amps

Designing lumped elements

into uhf and microwave amplifiers (cover)
RCA engineers are now turning out passive
elements so small that distributed effects
aren’t critical in high-frequency applications.
The devices are being used in hybrid power
amplifiers that are smaller than conventional
units and promise worthwhile cost savings
Martin Caulton and Walter E. Poole, RCA Labs

Want to be a good loser?

Go about it systematically

Design failures—equipment that looks fine
in the lab and bombs out in the field—can be
assured by following easy-to-learn,
time-tested guidelines to disaster

Matthew W, Slate, Sedco Systems

Active filters part 9:

Applying nonlinear elements

Design engineers confronted with
high-temperature or radiation-affected
environments can resort to magnetoresistive
and Hall-effect assemblies for filtering

or frequency-tuning

Velio A. Marsocci, New York State University,
Stony Brook
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Readers Comment

Domestication

To the Editor:

In your international edition, you
published a story on a new Tele-
funken optical mask aligner (with
optics from Carl Zeiss) for pro-
jecting precise patterns on silicon
wafers [Feb. 17, p. 13E].

The article describes a second-
generation machine that offers a 1:1
reproduction ratio and also pro-
vides faster exposure times than
the first-generation machine, Of the
earlier machines, 90% were sold
in the U.S,, and I feel you would
do your U.S. readers a favor by
telling them about this new mask
aligner.

Bernd K. Knoerr
AEG-Telefunken
Schenectady, N.Y.

s Readers who want to know
more about the machine can write
to Electronics for a free reprint of
the article. Kulicke & Soffa, Fort
Washington, Pa., is the U.S. sales
agent.

One spelling lesson

To the Editor:

As a manufacturer’s rep for the
Semtech Corp., I was not too flat-
tered to see the company listed
with other suppliers of voltage
triplers as “Sempeck” [Jan. 6, p.
137].

Jack E. Sweet
Scott Electronics
Fort Wayne, Ind.

... and another

To the Editor:

Regarding your story “Phased-
array statellite antenna pops up
when orbit is reached” [Feb. 17,
p. 53], the correct spelling of Radi-
ation Inc’s dish antenna feed sys-
tem is “dielguide”—a contraction of
“dielectric waveguide” —and not
“Dialguide.”

Also, the maximum efficiency of
such a system approaches 80% for
main reflector diameters in the
vicinity of 200 wavelengths. Effi-
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MODULINE" Memory-drive Hybrid Circuit Modules
combine miniaturized inductive elements
with thick-film ceramic-based technology.

You get pulse transformers and resistors

(diodes and capacitors

can also be included) in a circuit

tailored to your specifications.

3 : A single module may contain up to four
identical circuits. They're particularly

%_J: useful in memory systems where
a similar repetitive pattern exists.

o W s Flexibility offered by modular concept

simplifies specific designs.

3 package styles: standard dual in-line,
jumbo dual in-line, molded case with

pin leads. They’re all compatible with
conventional in-line circuit layout.

High component density permits
substantial size and cost reduction.

For complete technical data, write
for Engineering Bulletin 22210 to:

Technical Literature Service, Sprague Electric Co.,

35 Marshall St.,, North Adams, Mass. 01247. s p R n G UE®

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

‘Sprague’ and ’@’ are registered trademarks of the Sprague Electric Co.
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Readers Comment

ciencies greater than 75% have
been achieved on at least one pro-
duction system. The 70% figure
you give is for a reflector diameter
of about 20 wavelengths, which is,
admittedly, more in line with satel-
lite design.

R.]. Fratello
Sperry Gyroscope Division
Sperry Rand Corp.
Great Neck, N.Y.

... and yet another

To the Editor:

Please note that in your coverage
of our tunable transmission refer-
ence cavity [Feb. 3, p. 157], the
text loses much of its significance
because the word “setability” is
rendered as “stability.” Also note
that the stability is called out
carlier in that sentence as being
+250 Ghz over the temperature
range from —15° to 4-65°C. The
significant part of the specification
is that frequency can be set with
great accuracy.

George E. Tirone
Frequency Engineering
Laboratories
Farmingdale, N.J.

Color mixup
To the Editor:

tv color mix” [Feb. 17, p. 169].

One can almost overlook your
placement of the article in the new
subassemblies section instead of
under new instruments; or your
headline, in view of the fact that
the logic circuits’ primary advan-
tage is the pattern stability they
provide, not their control over color
mix; or your misplaced emphasis on
tv production applications when
the instrument was designed for
color tv servicing. But the statc-
ment “use of logic circuitry to im-
prove reproduction of the National
Television System Committee color
standards” cannot remain unchal-
lenged.

The Heath 1G-28 color-bar and
dot generator produces the service
standard offset carrier rainbow dis-
play, not the NTSC color television
standards.

Also, it’s understandable that the
block diagram of the instrument re-
quired reduction for convenient
publication, but errors occurred in
the process. The most harmful of
these was your designation of the
3.56-Mhz oscillator as a 3.58-Mhz
unit. This error lends credence to
the earlier NTSC misstatement. Fur-
ther, the IG-28 produces 12 pat-
terns, not 13, and only the dot,
cross-hatch, and gray-scale pat-
terns can be operated in nine-by-
nine and three-by-three modes. The
color-bar vertical lines and horizon-
tal lines, on the other hand, are
cither nine or three.

I want to call your attention to E.C. Fiebich
some technical discrepancies in Icath Co.
your article “Logic circuits improve Benton Harbor, Mich.
__________ ‘T'—_—'-'____‘_'_— -

SUBSCRIPTION SERVICE
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New from the SPEC-TROLL'!

24 actual size

A 10-TURN INDUSTRIAL
WIREWOUND POT
WORTH BLOWING OUR
HORN ABOUT!

Selling for only $4.39 in quantity,
our new Model 532 features *‘de-
signed-in"’ reliability to give you
top pot performance at bargain
prices. The 532 offers:

« Longer element for “tighter” res-
olution.

+ Precious metal contacts for mini-
mum noise characteristics.

e Improved vibration-resistant
slider design and dual slip ring
contacts.

« Rugged mechanical stops for de-
pendability.

+ Passivated stainless steel shaft.

+ A tough industrial design that
can handie most of the require-
ments associated with MIL-R-
12934.

Brief Specs

Size: %" diameter
Resistance Range: 15 ohm to 180K
ResistanceTolerance: +5%
Independent Linearity: +0.25%
Power Rating: 3 watts @ 40°C

The model 532 is available through
your local Spectrol distributor. For
full specs, circle the reader serv-
ice number. Qualified respondents
may obtain a sample free of charge
through their Spectrol representa-
tive.

Electronics R your new address below, I
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Hightstown, N.). 08520 N | [
I To subscribe mail this form with your payment
| and check {J new subscription (] renew my | name I Spectrol Electronics Corporation
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Subscription rates: qualified subscribers in the 3 A
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Who’s Who in this issue

Caulton

Slate

Poole

Experience, bitter and otherwise,
may well be the key to Matthew W,
Slate’s grasp of how to facilitate de-
sign failures—a subject he discusses

' with wryness and relish in the ar-

ticle beginning on page 112. Re-
cently named manager of electron-
ics development at Sedco Systems,
he has held responsible executive
posts at such firms as Blass An-
tenna, Loral, Maxson, Dumont
Labs, and Hazeltine. Slate earned
a bachelor’s degree (cum laude)
from the City College of New York
and a master’s at Columbia.

Physicist Martin Caulton, coauthor

. of the cover story on lumped cle-

ments that starts on page 100, has

' both academic and practical cre-
' dentials. The holder of a doctorate

from Rensselaer Polytechnic Insti-
tute, he was a 1954-55 Fulbright
scholar at the Imperial College of
Science and Technology in London,
Following his return to the U.S. he
was a member of the technical staff
at Bell Labs, researching low-noise
microwave tubes. Caulton left Bell
to become assistant professor of
physics at Union College in 1958.
Two years later he joined RCA Labs
where he’s been doing extensive
rescarch in the microwave ficld.
Caulton has not, however, turned
his back on the educational world;
he’s written a textbook on physical
electronics, and is adjunct profes-
sor of electrical engineering at
Drexel Institute.

Caulton’s collaborator on the
cover article, Walter E. Poole, has
also moved in two worlds. Before
signing on with RCA, he was for
two years an instructor in the rhys-
ics department at Drexel, ~.lre i
1964 he had carned his ' achelor’s
degrec. At RCA, Poole hzs beca ie-
sponsible for the design .nd fabri-
cation of various uhf and inicro-
wave integrated amgplifiers, as well
as thin-film passive elements for
different applications.

Cairo-born Rabah Shahbender, au-
thor of the article on sonic film
memories on page 90, began his
career doing seismic exploration in
Middle-East oil fields. He later
switched to electrical engineering
and earned a Ph.D. at Illinois in
1951. Following a stint at Honey-
well, he joined RCA in 1955.

Dividing Lis time between a class-
room and a research lab at New
York State University’s Stony Brook
campus, Velio A. Marsocci some-
how finds time to write articles like
the rundown on nonlinear elements
in active filters beginning on page
116. Marsocci holds a doctorate
Marsocci from New York University.

Shahbender

8 Electronics | Aprit 14, 1969
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The new Fluke 645A!

The Fluke 645A features symmetrical search oscillator Key Specifications
and built-in sweep-marker generator for filter and res- FREQUENCY: DC to 50 MHz
onator testing. Automatic remote output leveling for INCREMENTS: 0.01 Hz

systems applications. Twenty microsecond switching SPURIOUS CONTENT: <100 db

. HARMONIC CONTENT: <30 db
from remote decimal, or BCD program source. Mod- NOISE FLOOR: <135 db/Hz at 5 KHz

ular design simplifies special configurations to meet CLOSE-IN NOISE: <100 db/Hz at 10 Hz offset
your particular needs. PRICE: $13,500.

Fluke, Box 7428, Seattle, Washington 98133. Phone: (206) 774-2211, TWX: 910-449-2850. I Lu KE

In Europe, address Fluke Nederland (N.V.), P.O. Box 5053 Tilburg, Holland.
Phone: (04260) 70130. Telex: 884-50237. In the U.K., address Fluke internationail Corp.,
Garnett Close, Watford, WD2 4TT. Phone Watford, 27769. Telex: 934583.
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Now, 12 MECL IlI circuits
are available
in production quantities

350 MHz Flip-Flops head list
of devices in three systems-oriented MECL families

MC1665 (Low Z)
Quad 2-input OR Gate

N

- O W~ Oa s
-
N

PP

- -
—_
w

MC1669S (Low Z)
Dual 2-phase Type “D”
Flip-Flop

10—y
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MOTOROLA

Your counter or logic system is
still only half as fast at is could
be — if you’re not using MECL
III — the World’s fastest, most
advanced form of integrated cir-
cuit. Now you have nine new
functions including one-nano-
second gates and a variety of flip-
flops with toggle/shift frequencies
of 350 MHz — with either high
or low impedance inputs. And,
they’re all available in production
quantities, with still many other
types in the development stages.
Here are the 9 new types:

e MC1661S (Low Z) Dual
4-input OR/NOR Gate

e MC1663S (Low Z) Quad
2-input NOR Gate

e MC1664S (High Z) Quad
2-input OR Gate

e MC1665S (Low Z) Quad
2-input OR Gate

e MC1666S (High Z) Dual,
2-phase R-S Flip-Flop

e MC1667S (Low Z) Dual,
2-phase R-S Flip-Flop

e MC1668S (High Z) Dual,
2-phase, Type “D” Flip-Flop

e MC1669S (Low Z) Dual,
2-phase, Type “D” Flip-Flop

e MC1671S (Low Z) Dual,
Single-phase, Type “D”
Flip-Flop
A new ‘“Advance Information”

brochure is now available to assist

you with your MECL III designs.

Send for it.

Circle 508 on reader service card

Compatible MECL II. . . still
faster than saturated logic!

You may not need or want quite
as much speed for other sections
of your digital system. So, there’s

Integrated Circuits

Motorola Semiconductor Products Inc./P. O. Box 209212/Phoenix, Arizona 85036

Electronics | April 14, 1969

a MECL series that offers 4 nS

propagation delay and approxi-

mately 100 MHz toggle/shift fre-

quencies. That’s MECL II. And,

now there are more than 65

devices in this unique series, count-

ing the four new ones below:

¢ MC1028L Dual 4 nS, 4-Channel
Data Selector. (The first low-
cost multi-layer metal circuit
that is commercially-available.)

e MC1039L Quad Level
Translator.

e MC1040L Quad Latch.

¢ MC1043L 3-Bit Binary to One-
Of-Eight Line Decoder.

Circle 509 on reader service card

Watch for the introduction
of these additional
2 nS MECL Il Circuits!

e MC1062 Quad 2-Input
NOR Gate

e MC1064 Quad 2-Input
OR Gate

e MC1061 Quad Twisted Pair
Line Receiver.

e MC1063 Quad Twisted Pair
Line Driver. (OR/NOR
outputs)

e MC1066 Triple 2-Input Gate
With OR/NOR outputs.

All MECL III types (MC1600
series) are currently available
from distributor stock in the 14-
pin flat pack with stud (for heat
sinking).

The MECL II types (MC1000
series) are in the 14 and 16 pin
dual in-line ceramic packages. For
complete specification data and
applications information, circle
the reader service number or write
to the address below.

Circle 510 on reader service card
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Codex

introduces

- amodem
that transmits

9600 bps

Qver onie
voice grade
Nline!




“Unbelievable!”

“Unbelievable!”

But true.

The new Codex Model
AE-96 modulator/
demodulator can make
1 leased line do the
work of 4, by trans-
mitting and receiving
data at 9600 bps over
lines previously utilized
at 2400 bps or 4800 bps
at the most. Accuracy
is as good as witn

2400 bps equipment.

“Tell me another”

It has an Automatic
Equalizer (“AE") that
conditions the 9600-bit
data to travel smoothly
on one voice grade
Type 3002, C-2 condi-
tioned line. You just
push a button for initial
equalization, which
takes a mere 32
seconds. The equalizer
then monitors and
optimizes performance
8 times per second to
compensate for line
changes. No hours of
manual tweaking.

“You’ve struck a nerve”

Codex's 9600 bps
Modem is in use and
on the production line.
It meets RS 232B
Interface Standard

(full duplex) of EIA, and
MIL Std. 188B.

COoEeX

“0.K. Send me the whole story”

For literature, test
results and full details,
contact Richard Young,
Marketing Manager,
Data Transmission,
Codex Corporation,
150 Coolidge Ave.,
Watertown, Mass.
02172. Phone:

(617) 926-3000
TELEX: 922-443.

If you're not familiar
with Codex (until now
we've concentrated in
military markets) . . . we
have some real eye-
openers to show you!

COOAIoON

Circle 13 on reader service card




Applications Power %

|
PUTTING
CURRENT-
LIMITER
DIODES
TO WORK

PROBLEM: How to provide a low
noise voltage reference with only
two components?

SOLUTION: A Siliconix CL diode
in series with a resistor.

+Y

10v
&= 20pv/Hz

Zener Diode Voitage Reference

The zener diode voltage reference
circuit has a typical noise voltage of
20 pv//Ha.

+V
é L1020
10y

e, =20nv/ VHz

Low Noise Yoitage Reference

This CL diode circuit results in a 60
dB reduction in noisc voltage —from
20 uv/v/Hzto 20nv/+/Hz at 100 Hz,

For further information and imme-
diate applications assistance, call
the number below. Ask for exten-
sion 19.

‘Siliconix
incorporated

7740 W. Evelyn Ave. ® Sunnyvale, CA 94086
Phone (408) 245-7000 o TWX: 970-339-9276

* Applications power . . . a broad
product line, an in-depth applica-
tions team at your service!

14 Circle 14 on reader service card

Who’s Who in electronics

Kass

A continental commuter, Hal Kass
has been making regular trips be-
tween Hillside, N.J., and Sydney,
Australia—not to watch tennis
matches but, rather, to get to the
post office. As newly appointed
manager for automated postal sys-
tems at the Plessey Airborne Corp.,
at Hillside, Kass has been studying
the operation of the Redsern Mail
Exchange, Sydney’s completely au-
tomated post office.

Although postal automation is a
new line for Plessey Airborne, a
subsidiary of Britain’s Plesscy
Co., it shouldn’t be surprising; the
Redsern installation was built by
Plessey’s Australian subsidiary.

Import. Plessey Airborne, which
before its acquisition last year was
known as the Airborne Accessories
Corp., initially intends to import
from Australia and sell the Plessey
Letter Mail Sorting System. In op-
eration, says Kass, the system auto-
matically sorts cach picce of mail
according to a destination number
encoded on the back of the en-
velope. The number is determined
when clerks, sitting at remote con-
soles, interrogate a computer for
the destination code. The code is
then printed in a special ink on the
back of the envelope.Once the let-
ter or package is encoded, the sys-
tem, via a series of conveyors, sends
the material to the appropriate car-
rier.

Although competition for postal
automation contracts in the U.S.
becomes stiffer as more and more
firms cnter the field, Kass is con-
fident that Plessey Airborne is as-
sured of success because it already

has a proven product. In fact, Kass
hints, several contracts already are
being negotiated.

Another sign of Plessey Air-
borne’s confidence is a new manu-
facturing facility recently opened
in Hillside to eventually produce
the letter-sorting systems.

Kass, who came to Plessey Air-
borne from the Intertype Co., where
he was involved with automated
tvpesetting  equipment, feels an-
other advantage to the Plessey sys-
tem is that it’s modular in design.
Thus it can accoinmodate even the
largest mail volumes simply with
the addition of more modules.

Everyone who’s been in the Army
can recall at least one supply or ad-
ministrative snafu, whether it was
getting tomatoes when tent pegs
were ordered or finally receiving
tires after five tries only to discover
they were the wrong size. The
Army has long been conscious of
the problem, but it wasn’t until the
recent refinement of automated data
processing that it felt it could do
anything about it.

Now the service has created a
Computer Systems Command to
oversce the design and develop-
ment of systems for its various ad-
ministrative and support opera-
tions. Commanding is Brig. Gen.
Wilson R. Reed, formerly in charge
of the Automatic Data Ficld Sys-
tems Command, which forms the
nucleus of his new command.

“We're basically a management
information shop,” says the veteran

Electronics | April 14, 1969



from the
form-factor
specialists
at Damon
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FREQUENCY IN KHz FROM 8.00 MHz

When your system calls for an ultra-
sharp attenuation “spike” . . . specify a
Damon Model 6108A Band-Reject Crystal
Filter. Operating from a known source into
a low-noise amplifier, the Damon Model
6108A filter rejects local oscillator and
related feed-through —but preserves the
system noise figure. With unwanted signals
rejected before amplification, it also im-
proves the system's dynamic range and
reduces intermodulation from vibration and
shock.

The Model 6108A has a center frequency
of 8.00 MHz. Attenuation: not less than
75 db +240 Hz from fx, and 11 db *=4 db
at —3 kHz and +3 kHz from fx. Operates
over —40°C to +85°C range with vacuum
tube, transistor, or MOSFET amplifiers.

Whatever your signal-shaping need —
from a narrow band-reject “spike” to a
broad band-pass —you can rely on the
form-factor specialists at Damon. Write:
Electronics Division, Damon Engineering,
Inc., 115 Fourth Avenue, Needham, Mass.
02194, or call (617) 449-0800.

&> bAMON
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1he Grayhill

“Excellent 50°s" - 4

Here is an entirely new generation of miniatur- .
ized rotary switches that allows you to select SBI‘IBS ,
your own specifications from all these options: 51

NUMBER OF POLES:

TERMINALS:
Solder Lugs Printed Circuit Shorting or Non-Shorting
SEAL OPTIONS:
STOPS: Shaft and Panel
_g e | ; ~ N H
| =d{ ] =i
o]
Factory Set Adjustable Sealed Unsealed
Military @ Commercial
\ (MIL-S-3786/20)

Write for “Excellent 50's" technical data — Switches are available
from stock — contact your Grayhill Representative or local
Distributor.

523 Hillgrove Avenue
LaGrange, lllinois 60525
Area Code 312, Phone 354-1040

. . the Difference Between Excellent and Adequate

16 Circle 16 on reader service card

Who's Who in electronics

of 32 years’ service. “We’ll be man-
aging contracts and guiding con-
tractors right away. We hope to be
able someday to develop programs
in-house, but it’s a long way off.”

Under way is a program to de-
velop unified data processing sys-
tems for the 40-odd Army posts in
the U.S. Up to now, Reed explains,
there’s been little uniformity in the
way these posts have been run.
Under the new program, such ad-
ministrative functions as finance,
personnel, and supply have been
broken into “packages” and devel-
oped separately for data processing.
Half of the 10 packages planned
are now ready to go, Reed says.

What this program means is that
the Army will be able to cross-
check its inventories and spot ir-
regularities. It may discover that
one stateside tank batallion is using
more sparkplugs than another, and
may trace the discrepancy to a lo-
cal maintenance regulation requir-
ing changes every four months.

Progress. And, says Reed,
“Whereas before you may have
ordered five times to get Jeep tires,
you do that with the new system
and you’ll get five sets of tires.”

Other projects under his com-
mand include Tacfire (an automated
artillery information system made
by Litton), the tactical operations
system, an intelligence collator, and
the combat service support system
(a transportable bookkeeping sys-
tem undergoing extensive tests at
Fort Hood, Texas.)

Besides the post-level systems,
the new command will take over
an experimental system for field
armies called centralization of Sup-
ply Management Operations (Cos-
mos) and now being tested at the
Sixth Army headquarters at the
Presidio in San Francisco. One fu-
ture problem will be to interface
the Army-level and post systems,
Reed notes.

Reed stresses that even though
the systems at Fort Hood and the
Presidio are developmental, they
can’t be taken out when the trials
are over. For one thing, command-
ers get used to them. “As one gen-
eral told me the other day,” Reed
says, “‘you can’t take it out. If you
do, I'm dead.””

Electronics | April 14, 1969
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Desk-type hp 9100A programmable calculator. Provides
dynamic range from 10-* to 10* with resolution to 10
significant figures, and a memory which accommodates 196 pro-
gram steps. Printed circuit board from calculator shows extensive use

of Allen-Bradley hot-molded resistors.

“We specify Allen-Bradley
hot-molded resistors for quality,
reliability, price and delivery”

- Hewlett-Packard

TYPE BB 1/8 WATT

¥ -
TYPE CB 1/4 WATT ﬂd'
TYyrPe EB 1/2 W. ‘xn H HH H H
ATT P The computer-like capabilities in this compact hp Mode!l 9100A
o— . B Calculator have placed severe demands on component perfor-
‘_“ mance. Reliability must be of the highest level.

e ——— PRI — All.en.-BradIey hot-molded resistors corppletely meet the challenge.
This is shown by the fact that they satisfy the requirements of the
latest MIL-R-390008A Established Reliability Specifications at the

A-B hot-molded fixed resistors are available in all standard highest level—the S level. This is true for all three ratings—the 1

resistance values and tolerances, plus values above and below watt, % watt and % watt—over the complete resistance range
standard limits. A-B hot-molded resistors meet or exceed all ' -
]
applicable military specifications including the new Established from 2.7 ohms to 22 megohms! .
Reliability Specification at the S level. Shown actual size. The unsurpassed performance of A-B resistors results from an

exclusive hot molding manufacturing technique. The equipment is
fully automatic—developed and used only by Allen-Bradley. The
“built-in"" precision control ensures the highest uniformity from
resistor to resistor—year after year. Physical properties are constant.

@ ALLE N - B 8 'SL D LEY Performance is predictable.

o/ QUALITY ELECTRONIC COMPONENTS For complete specifications on this quality line of hot-molded
resistors, please write to Henry G. Rosenkranz and request Techni-

cal Bulletin 5000. Allen-Bradley Co., 1201 S. Second St.,, Mil-

waukee, Wis. 53204. Export Office: 1293 Broad Street, Bloomfield,

£c69.8 ©Alten-Bradley Company 1969 N. J., U.S.A. 07003. In Canada: Allen-Bradley Canada Limited.
Circle 17 on reader service card



S revealing questions to
ask hybrid manufacturers:

Do you manufacture your own chips? Fairchild

does. We’re the only manufacturer that manufac-
tures, tests and stores our own chips. We test over
three million dice in our hybrid facility every month.
And we store over 10 million dice, ready to be used
right now. Response to any demand is quick and in
volume. From Fairchild.

How large is your

selection of hybrid
components? Back tothe
Fairchild stores, where
we've got those 10 mil-
lion dice. They include
everything from simple
diodes to complex LSI
functions. If you need it,
you can get it right now.
From Fairchild.

Can you offer computer-aided design? Fairchild not only offers, but delivers.

If those 10 million single chips in our facility won’t do your job best, we give
your problem to our CAD group. With our new computer-aided design tech-
nology,the whole design procedure
—choosing the logic elements to
implement your function, gener-
ating diffusion and metalization
masks, even setting up functional
and electrical test sequences for
checking out the completed device
—1s all handled by the computer.
It’s just one of the things that

18 Electronics | April 14, 1969




makes our prices the lowest in the industry. Your special functions are available
fast and economically. From Fairchild.

Are you limited to any spe-

cific technology? Not at
Fairchild.We use the technique
that’s best for you. Thick film

for economy. Thin film for accu-
racy and radiation resistance.
Thin film on silicon if the funec-
tion calls for a lot of active

devices—discretes, MOS or LSI

—and few passive ones. What-
ever’s right. From Fairchild.

Can you make hybrids in production quantities? At
Fairchild, we make so many hybrids we’ve even got a
line of standard hybrid functions priced like discretes. Hybrid
production is on an assembly line basis, with the lines split
according to the complexity of the functions being manu-
factured. Skills and equipment are matched exactly to the
products. The products are right on price, performance and
reliability. From Fairchild.
When all the answers are in, you’ll find that Fairchild is the
only manufacturer that qualifies as a complete hybrid source.
For everything. Packages. Products. Substrates. Volume.

If there are more questions,
you can get one brochure that FEAIRCHKI |_E
has all the answers. Only from S
Fairchild. Write for it today! SEMICONDUCTOR

Fairchild Semiconductor /A Division of Fairchild Camera and Instrument Corporation
313 Fairchild Drive, Mountain View, California 94040 (415) 962-5011 / TWX: 910-379-6435
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Anacondability is five men finding

What is Anacondability? It is the application Professor Johannson called in Anaconda. Known

engineering and coppermetal technology that for their solutions to the metals industry’s most

helped Professor Johannson wire Canadian geese critical problems, Anaconda’s applications

for sound, to plot their migratory habits. engineers showed him how fatigue, from vibrations
For a couple of years, Professor Johannson had set up in flight, was causing antenna failure.

been equipping the wild birds with transmitters. The answer: antennas of a special Anaconda

Time and again, the antennas broke off the phosphor bronze alloy with high fatigue strength,

tiny transmitters, strapped to the birds’ legs. proper electrical characteristics for radio

They weren’t heard from any more. .. transmission and excellent resistance to corrosion

just as the trip got interesting. under a wide variety of environmental conditions.



a better way to track birds

Bird migration may not be your problem but
Anacondability may have just the answer for you.
Write for Anaconda’s new Data Pack, a unique
information system that could provide you with the
answers to questions concerning copper alloys—
quickly, completely and intelligibly.

Anaconda American Brass, 414 Meadow Street,
Waterbury, Connecticut 06720. In Canada: Anaconda
American Brass Ltd., Ontario.

THINK COPPER, THINK

ANACONDA

AMERICAN BRASS COMPANY

Circle 21 on reader service card
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Wonder where
the yellers
went?

The “yellers” stop when you build
a reputation for reliability. Yelling
consumers become cnthusiastic, time-
&-again customers. Dealers stop
yelling; management stops yelling.
Engineering, production and quality
control stop yelling and pointing
fingers at each other.

High speed F-1-X-I'T builds
reputations for incredible product
quality and performance.

This plugboard-programmed,
inspection test system checks mass-
produced electronic circuit boards
component by component. By the use
of new, advanced, in-circuit test
techniques, it identifies manufacturing
errors and faulty components.

High-speed F-I-X-1-T is extraor-
dinarily fast; up to 300 tests per
program at an average of 30 tests
per second. Checks cach connection,
each lead, every componcent indi-
vidually (including IC’s).

High-speed F-1-X-1-T is equipped
with dual fixtures for maximum out-
put—provides a “go/no-go” print-out
for each board tested. -

You know instantly
where trouble
is: which pro-
duction line
operation
needs correc-
tion, which
supplier’s com-
ponents are out-
of-spec.

To learn how
High-speed
F-I-X-I-T can improve product
quality, build your rcputation for
incredible product reliability and stop
all the “yellers”, write or phone. . . .

Systomation Inc.

140 ERIE BLVD./SCHENECTADY, N. Y. 12305
TEL. 518/393-3638

Manufacturers of F-I-X-1-T, GUARDOHM®, APAC®. Consult-
ants in and manufacturers of electronic, mechanical and optical
engincering products and systems. Nume it; we'll automate it.

22 Circle 22 on reader service card

Meetings

Diversity marks International Microwave Symposium

If quantity is any indication, this
vear’s International Microwave
Symposium should be almost twice
as good as last year’s. The 1969 edi-
tion will offer 83 technical papers
in 12 sessions, against 49 papers in
1968. Topics will range from the
emerging technology of micro-
sound to the established disciplines
of precision measurements and
components. The meeting, to be
held in Dallas, May 5 to 7, will
present seven papers from over-
seas—including two from Russia—
and two from Canada, plus several
invited papers.

There will be two sessions on
microwave integrated circuits, one
covering multistage transistor am-
plifiers, digital phase shifters, low-
noise microwave mixers, interdigi-
tated strip-line quadrature hybrids,
and wave propagation in wmicro-
strip; the other will concentrate on
amplifiers and oscillators. Papers
will describe a 200-watt uhf ampli-
fier, parametric amplifiers with im-
patt-diode pumping, yig-tuned tran-
sistor oscillators with amplifier
bulfering, a hybrid integrated tran-
sistor amplifier for high-volume
production, and a hybrid micro-
wave integrated circuit telemetry
transmitter and command receiver.

Sound of the waves. The session
on microwave acoustics features
two invited papers: Ernest Stern of
MIT’s Lincoln Laboratory, a pio-
neer in microsound technology, will
review the state of the art, while
B.A. Auld of Stanford University
will give a tutorial paper on acous-
tic-wave analysis using microwave
concepts. Other papers will touch
on the more advanced aspects of
this technology.

Millimeter-wave systems and
components will be discussed at
two sessions, one of which will
feature an invited paper on planar
ferrite devices by G.P. Rodrique of
the Georgia Institute of Technol-
ogy. Other subjects include yig fil-
ters, vhf and uhf junction circula-
tors, a low-cost latching ferrite
phaser fabrication technique, a
thin-film lumped-element circula-

tor, slot-line techniques, and co-
planar waveguide for nonreciprocal
gyromagnetic devices. And there’ll
be a paper from the Soviet Union
on six-port phase-type circulators
and switches.

The single session on solid state
circuits and devices will take up
the design of highly stable and cffi-
cient varactor multiplier chains,
broadband frequency doublers us-
ing charge-storage diodes, and all-
transistor, 1-kilowatt, high-gain uhf
power amplifier, radar duplexers,
and high-power pulse limited space
charge accumulation gallium ar-
senide devices.

Confrontation. Concerning di-
odes, the symposium will give equal
time to two opposing camps. One
session will be devoted to Gunn-ef-
fect devices, another to avalanche
types. Among the Gunners, L.F.
Eastman of Cornell University will
review the state of the art, a Jap-
anese paper will be given on c-w
Gunn diodes in composite struc-
tures, and a British paper will dis-
cuss the effect of temperature on
LSA oscillations between 26 and 40
Ghz.

At the avalanche-diode session,
Prof. Bernd Hofflinger of Cornell
will describe his work on high-
efficiency avalanche resonance
pumped amplification, and re-
searchers from Raythcon and Bell
Labs will talk about a l-watt c-w
oscillator, or power amplifier, and
circuits for high-efficiency oscilla-
tors.

A session on computer-oriented
microwave techniques rounds out
the agenda. In an invited paper,
A. Wexler of the University of
Manitoba will survey the new di-
rections being taken in computer
field analysis. Two other papers at
that session will cover the applica-
tion of computer-aided design to
broadband low-noise microwave
amplifiers and threc-port wave-
guide junction circulators.

For further information contact J.B. Horton,
Texas Instruments, P.O. Box 5012, Dallas,
Texas 75222.

(Continued on p. 24)
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It's a new kind of connecting.

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.

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

* Patent pending

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

‘‘‘‘‘

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

- \J Connectors

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,

155 Commerce Drive, .
Fort Washington, Pa. E
19034. (215) 646-7420; )
TWX 510-661-0.
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Temp-R-Tape® T

One of a series of self-adhering tapes of
skived Teflon* TFE. High elongation
provides excellent conformability for
tight wraps around irregular surfaces.

Temp-R-Tape HM

A series of self-adhering tapes of skived
Teflon TFE with lower elongation and
higher breaking strength. 24 mils to
62 mils. Good conformability.

Temp-R-Tape C

Extruded Teflon FEP film has extremely
high electric strength, highest of all
Temp-R-Tapes. Transparent for easy
read-through. Excellent conformability.

Temp-R-Tape Kapton*

Made from a polyimide film. Has out-
standing thermal endurance. Retains
physical and electrical properties at ele-
vated temperatures. *T.M. OF DUPONT

Temp-R-Tape GV

Closely woven glass cloth. Good con-
formability and flexibility. Strong. Punc-
ture and tear resistant. Excellent abra-
sion resistance and thermal stabilicy.

Temp-R-Glas®

Glass fabric coated with Teflon TFE.
Four thicknesses. Resists Teflon cold
flow. Strong. Puncture and tear resistant.
Also available without adhesive.

WE MAKE SIX DIFFERENT TYPES OF WIDE TEMPERATURE

RANGE ELECTRICAL TAPES.

THAT WAY WE'LL HAVE ONE THAT'S JUST RIGHT FOR

YOUR APPLICATION.

Temp-R-Tape is operational from —100 F to 4500 F, has excellent
electrical and physical characteristics. Pressure sensitive silicone polymer
adhesive. Stocked by a national network of distributors capable of techni-

cal assistance and fast delivery. Look under CHR
in industrial directories or micro-film catalogs. Or
write for details and sample. The Connecticut Hard
Rubber Company, New Haven, Connecticut 06509,

CHR

Subsidiary of U.S. Polymeric, Inc. ®
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Calendar

International Geoscience Electronics
Meeting, |[EEE; Twin Bridges Marriott
Hotel, Washington, April 16-18.

American Power Conference, lllinois
Institute of Technology; Sherman
House, Chicago, April 22-24.

Documentation and Debugging,
Control Data Corp.; Sheraton-Silver
Springs Hotel, Washington, D.C.,
April 28-30.

Aluminum Strip Conductor
Symposium, Electrochemical Society;
New York City, May 4-9.

Rocky Mountain Bioengineering
Symposium, University of Wyoming;
Laramie, May 5-6.

Electrical and Electronic Measurement
and Test Instrument Conference,

IEEE; Skyline Hotel, Ottawa, Ontario,
May 5-7.

Instrumentation Symposium,
Aerospace Industry Division of the
Instrumentation Society of America;
Frontier Hotel, Las Vegas, May 5-7.

Design Engineering Conference,
American Society of Mechanical
Engineers; Waldorf-Astoria Hotel, New
York, May 5-8.

International Congress on Instrumen-
tation in Aerospace Simulation
Facilities, IEEE; Polytechnic Institute
of Brooklyn, Farmingdale, N.Y., May
5-8.

International Microwave Symposium,
IEEE; Marriott Motor Hotel, Dallas,
May 5-8.

Digital Communications Symposium,
IEEE; Los Angeles, May 6.

Conference on Power Thyristors and
their Applications, |EEE; London,
May 6-8.

Congress on Nuclear Electronics, |IEEE;
EURATOM Lab., Ispra, Italy, May 6-8.

Frequency Control Symposium, Electric
Components Laboratory, Army
Electronics Command, Shelburne
Hotel, Atlantic City, N.J. May 6-8.

Pattern Recognition, Postal
Department’'s Bureau of Research and
Engineering and Systems Science and
Cybernetics Group of the IEEE;
Statler-Hilton Hotel, Washington, D.C.,
May 6.

Second National Conference,
Association for Precision Graphics;
(Continued on p. 26)
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