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Inductors
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UTC high Q coils give y

‘better inductance

stability over any temperature range

That's a tough claim to back up!

We do it by meticulously controlling
every process variable that can affect
temperature stability of an inductor. We
pay special attention to every detail
of design and manufacture—winding
methods, materials compatibility, stabi-
lization processes, assemblyand impreg-
nation—details other manufacturers
ignore. Over any temperature range you
specify, UTC inductors will outperform
all others.

Available from our catalog are high Q
inductors with guaranteed stability from
—55°C to 4-130°C. Adjusted inductance

tolerances are as tight as =1 9% on stand-
ard inductors. Select from hundreds of
inductors made to MIL-T-27B. If your
specific need cannot be supplied, we'll
tailor an item to your specifications.

When your designs call for better in-
ductance stability, UTC is the answer.
Check your local distributor for imme-
diate off-the-shelf delivery or contact
United Transformer Company, Division
of TRW INC., 150

Varick Street, New '-Rw
York, New York ®

10013. UNITED TRANSFORMER COMPANY
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Front
Runner

Hewlett-Packard's respected track record of top perform-
ance, flexibility and reliability in the strip-chart recorder
field is now available to OEM buyers. And while we're pretty
sure you won't require rally stripes, we can offer you almost
any option.

Here's a comprehensive source of user-specified precision
strip-chart recorders offering a multiplicity of options, a
variety of 5 and 10” rugged recorders, and a wide choice
of recording speeds. Fast delivery of standard recorders
or “specials.” Maintenance, repair, parts available to you
and your customer, nation-wide on a fast, local basis. And
Hewlett-Packard has had years of experience in matching
recorders to systems needs. We'll paint them any color you
want, too.

You could say we're offering the OEM market classic mod-
els at fleet prices.

Talk to your HP field engineer. He sells lab and research
recorders . . . and he sells recorders as systems compo-
nents. He'll look at your problem and come up with the
right answer. . . a recorder that's made . . . and priced . . .
to order in quantity. Or write Hewlett-Packard, Palo Alto,
California 94304; Europe: 54 Route des Acacias, Geneva.

11807

I
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HEWLETTH PACKARD

GRAPHIC RECORDERS
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~=-Circle 900 on Reader Service Card

Circle 1 on reader service card




Data recorded on Z-fold paper by the Hewlett-
Packard 7800 Series Rectilinear Recorder is
instantly retrievable. Each page is numbered to
simplify reference to recorded data. Z-fold chart
packs store easily in their original cartons.

Contactless pen tip sensing and a modulated
pressure ink system produce traces of equal
density from all signals and throughout the
recorder’s variable speed ranges of .025 to 200
mm. per second. You get blue ink reproducibil-
ity compatible to diazo or any similar process.

Designed with modular, solid-state electronics,
the 7800 Systems provide high-resolution, per-
manent, rectilinear recording of up to eight vari-
ables from dc to 150 Hz.

Eight 8800 Series Preamplifiers provide signal
conditioning to the driver-amplifiers which drive
the recording pens. The recording system is
available with eight different or eight identical
preamplifiers of your choice. Frequency

Circle 2 on reader service card

17802A

Z-fold paper
Zip codes data
for quick retrieval

response of the recorder is 150 Hz for 10 div p-p
deflection and 58 Hertz maximum for fuil scale
deflection. Maximum ac or dc non-linearity is
0.5% full scale. Additional features include:
choice of chart paper in Z-fold packs or rolls;
14 electrically-controlled chart speeds; built-in
paper take-up; ink supply warning light; dispos-
able plug-in ink supply cartridge that may be
replaced while the recorder is in operation and
modular construction for easy maintenance.

For complete information on the 7800 Series,
optional and related equipment, contact your
local HP Field Office or write Hewlett-Packard,
Waltham Div., 175 Wyman St., Waltham, Mass.
02154. In Europe: 54 Route des Acacias, Geneva.

HEWLETT @ PACKARD

RECORDING SYSTEMS
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Richard Gundlach, military electronics editor
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Readers Comment

A consumer reports

To the Editor:

The article on the Consumers
Union seemed to lean against this
organization [Aug. 5, p. 170]. I'm
an avid hi-fi hobbiest and have
never found fault with their ratings
or comments on hi-fi equipment.
As to their other product ratings,
I have never been misled.

If you were to make a reader sur-
vey you’d find that a large number
of people in the engineering com-
munity read and follow Consumer
Reports.

Moreover, the article neglected
to mention the repair-record data
based on over 100,000 question-
naires returned by readers of Con-
sumer Reports. A sample of this
size gives an accurate account of
who makes a reliable product.

Just as your publication has had
critical editorials directed at the
color television industry, so has
Consumer Reports. I must say they
are 100% correct about the sad
state of the industry. I own a color
set; 20 service calls and a new pic-
ture tube were required in the first
year. I am very anxious to see Con-
sumer Reports’ repair records on
this major item and will be espe-
cially interested in the company
that manufactured my color set.

Max Wexler
Brooklyn, N.Y.

Dismayed

To the Editor:

I read with some dismay the dis-
cussion entitled “Mother of inven-
tion” [Aug. 5, p. 54]. The discussion
implies that there is very little new
in the Johns Hopkins’ experiments
with computer-assisted reporting of
radiological examinations, and that
a satisfactory answer has already
been available in the Swedish “Me-
dela” system for three years. Quite
a few of us have been intensively
interested in the potentialities of
these developments for many years
and among others I have personally
visited Sweden and looked into the
system available there. It is very
far from being satisfactory.

The tone of the report in Elec-
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Did You Know
Sprague Makes 21 Types

of Solid-electrolyte
Tuntalef"(gpaci_tgrs?

HERMETICALLY-SEALED
METAL-ENCASED
TUBULAR CAPACITORS

——

Type 150D, polarized
Type 151D, non-polarized

ASK FOR BULLETINS 3520F, 3521A

Circle 511 on readers service card

SUBMINIATURE
TUBULAR CAPACITORS

specially sized for
“cordwood” packaging

W v ——

—— "
Type 172D, hermetically sealed
in metal cases
Type 165D, sealed in
polyester-film tubes

ASK FOR BULLETINS 3523A, 3535

Circle 514 on readers service card

EPOXY-DIPPED
CAPACITORS

Type 196D, radial lead for
printed wiring boards

ASK FOR BULLETIN 3545

Circle 517 on readers service card

HERMETICALLY-SEALED
METAL-ENCASED
TUBULAR CAPACITORS

to MIL-C-26655 and MIL-C-39003
T
o S

Type CS12, uninsulated case
Type CS13, insulated case
Type CSR13, established reliability

ASK FOR BULLETINS 3520.1, 3520.2

Circle 512 on readers service card

3-TERMINAL
FEED-THRU CAPACITORS

Type 180D, hermetically sealed in
threaded metal cases

ASK FOR BULLETIN 3525A

Circle 515 on readers service card

UNIPONENT* CAPACITORS
in Flat-Pack Cases

*Trademark

1 ™
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N

u &
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Type 925D, 6 lead, .265'' x .375"" x .065"
Type 926D, 4 lead, .375' x .265'' x.065"

Type927D,.101ead, .265'' x 160" x .050"
Type 928D, 4 lead, .250" x .250"" x .065""

ASK FOR BULLETIN 3540

Circle 518 on readers service card

SPRAGUE COMPONENTS

Circle 510 on readers service card

ULTRA-MINIATURE
CAPACITORS

For Hearing Aids and other
Subminiature Circuits

Type 160D, axial-lead
Type 161D, single-ended

ASK FOR BULLETIN 3515D

HYREL® ST
HERMETICALLY-SEALED
METAL-ENCASED
TUBULAR CAPACITORS

for Highest Reliability

—

Type 350D, polarized
Type 351D, non-polarized

ASK FOR BULLETINS 3520.58B, 3521A

Circle 513 on readers service card

MINIATURE RED-TOP®
TUBULAR CAPACITORS

in Resin-sealed metal cases

;@/

Type 162D, axial-lead, polarized

Type 163D, axial-lead, non-polarized
Type 169D, single-ended, polarized
Type 170D, single-ended, non-polarized

ASK FOR BULLETIN 3536A

Circle 516 on readers service card

For comprehensive engineering
bulletins on the capacitor types
in which you are interested,
write to:
Technical Literature Service
Sprague Electric Company
35 Marshall Street
North Adams, Mass. 01247

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTORS PULSE-FORMING NETWORKS

INTEGRATED CIiRCUITS
THIN-FILM MICROCIRCUITS

48C-7168R)

Electronics | October 14, 1968

TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES

SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

BOBBIN and TAPE WOUND MAGNETIC CORES

SPRAGUE

[HE MARK OF RELIABILITY

*Sprague’ and ' (D' are registered trademarks of the Sprague Electric Co.



This New Pulse Generator Speaks for Itself ]
8

SQUARE-WAVE 25ns-t0-2.5s
OUTPUT DURATION
10-VOLT OUTPUT
ACROSS 509
(independent control
of + and — pulses)

0.2Hz-to-20MHz
PRF

PULSE PERIOD FREQUENEY

+1-VOLT DC OFFSET

(independent control of
+ and — pulses)

_m

o 1

5-ns

SINGLE-PULSE y RISE/FALL TIME

OUTPUT

1) " AR
SOUNCE
—ead [N

Tauw.m S,

a9 O ) WY
.momucmmnp- . =
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+ AND —
GATING GROUND-BASED PULSES

And It SHOUTS its price: $895

Need we say more”? For complete information, write General
Radio Company, West Concord,

Massachusetts 01781, telephone (617)
369-4400. In Europe: Postfach 124,
CHB8034 Zurich 34, Switzerland.

GENERAL RADIO
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Readers Comment

tronics also does disservice to the
great amount of imaginative devel-
opment that has been taking place
at Johns Hopkins and the great
breadth of vision which their re-
search program has shown with the
sponsorship of the National Center
for Radiological Health. The suc-
cessful testing of its present capa-
bilities are only the beginning, and
the great needs for truly workable
systems of this type in radiological
medicine call for much more effort
in its further development.

Richard H. Chamberlain, M.D.
Hospital of the
University of Pennsylvania
Philadelphia

Fast Fourier faulted

To the Editor:

Measurement software should be
specified in functional terms in the
same way as hardware instruments.
Such equivalent specifications
would open up the whole area of
computerized approach to thou-
sands of engineers analyzing sig-
nals from many sources.

In my job I must continually
analyze complex signals, and I
want the best information for the
least cost. I want to look at long
periods of indescribably wiggly
lines, and I want an answer to
“what’s there” in nonmathematical
terms. And my measurement prob-
lems are surely just the same as
thousands of others. What is an-
alysis cost per data point? Is there
a software package for an autocor-

= e e— e — = — o — e

relation algorithm that acquires
statistical validity by integration
instead of iteration? Can’t we get
a tradeoff among accuracy, signal
duration, frequency, random ver-
sus continuous signals, and cost?
Where is the linear-digital cross-
over point?

These questions are easily an-
swered when the usual laboratory
instruments are applied to prob-
lems in signal analysis, because in-
strument manufacturers supply
pages of good hard specifications
with their products. General-pur-
pose computers can provide the
same measurements on the same
signals—yet the tradeoffs cannot
be made, because the specifications
on the software are not available.

This is where the Cooley-Tukey
fast Fourier transform fails us. It
was originally reported in an ob-
scure journal that most programers
never heard of. Now that it’s been
more widely reported, in Electron-
ics and elsewhere, it’s generating a
good deal of interest.

How about hard-nosed analysis
of true-to-life sloppy nonstationary
discontinuous signals? These can
be processed neither by Bell Labs’
fast Fourier transform processor
[June 24, p. 92], nor by any of its
cousins that have recently ap-
peared on the market; yet the ma-
chines all have rows of pushbut-
tons whose functions are rigorously
specified.

Software specifications should be
just as rigorous.

Henry Stude ]Jr.
Edgewood Arsenal, Md.

SUBSCRIPTION SERVICE

Please Include an Electronics Magazine address
I label to insure prompt service whenever you
write us about your subscription.

Mail to: Fulfillment Manager

ATTACH

CHANGE OF ADDRESS

If you are moving, please let us know
MBEI. five weeks before changing your address.
Place magazine address label here, print

Electronics ERE your new address below,
P.0. Box 430 H
I Hightstown, N.J. 08520 / X
To subscribe mail thls form with your payment
and check [J new subscription [J renew my | name
| present subscription
I Subscription rates: qualified subscribers In the
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Electronics | October 14, 1968

P e

!FET ' i
| SWITCHES |
P——_---_ﬂ

I PROBLEM: Drive 5-volt logic from MOS
shift register.
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REQUIRED: Change negative MOS output '
to positive signal suitable for bipolar
logic. I
GIVEN: l
MOS output ...
0to—12V i
Bipolar Input ...
Logic 0—0.3 V max '
Logic 1—+5 V max
Fanout...15 I
Temperature range. .. l
—55 to +125°C
I
I
|
i

+5¢ +5Y

W43

[1

REGISTER

1

-~
: U, £ 4
I SOLUTION: Apply the output of the MOS
l to the gate of a common source n-
' channel junction FET...0 V will turn
it ON and —12 V will turn it OFF.
I For maximum fan out use the 2N5432
. it’s got 5Q ry,(,. max. Need tight
I packaging density? We can put up to I
l four in a flat pack.
Your MOS still underground? Signal us
I . we’ll give you applications assist- I
ance and send our “FET SWITCH
DATA PACKET.” I

e
I
| Siliconix incorpura‘l’edl

1140 W Evelyn Ave. ® Sunnyvale, CA 94086
Phone (408) 245-1000 ® TWX.:910-339-9216
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GREAT
NEW WAY
10 BUY
DG POWER

ERA's Wide-Range, Variable,
All-Silicon DC Power Modules at
Low, Low Prices

ERA's new Value-Engineered DC
Transpac® power modules provide all-
silicon, DC power in a wide-range,
variable, low cost module.

Stocking problems are reduced to
a minimum and power module obso-
lescence is practically eliminated. De-
sign changes are easily accomodated
since all units can be set to desired
voltages by a simple external tap
change.

Output
Voltage Current
(oc) (71oC) Model Price

4-32 | 0-750 ma | LC32P7|$ 89.00
4-32 | 0-2amps [ LC322 |$115.00
4-32 | 0-5 amps | LC325 |$179.00
4-32 | 0-10 amps| LC3210|$215.00
30-60 | 0-1amp |LC601 |[$145.00

Over-Yoltage Protector Option: Add $35.00 to above
prices and Suffix V to Model No. (i.e. LC325Y, etc.).

SPECIFICATIONS

Input: 105-125 VAC, 50-400 cps

Ripple; Less than 800 microvolts RMS or
.005%, whichevar is greater

Line Regulation: Better than =+ 0.01% or
5 mv for f4il input change

Load Regulation; Better than 0.05% or
8 mv for 0-100% load change

Voltage Adjustment: Taps and screwdriver
adjustment

Short Circuit Protected: Automatic recovery

Vernier Voltage: External provision

Transient Response; Less than 50
microseconds

Operating Temperature: -20°C to + 71°C
free air, full ratings

Maximum Case Temperature: 130°C

Temperature Coefficient: Less than 0.01%
per degrees C or 3 millivolts

Long-Term Stability: within 8 millivolts
(8 hours reference)

Write Today for Catalog #147

ELECTRONIC RESEARCH
ASSOCIATES, INC.

Dept. E-10-8, 67 Sand Park Road
Cedar Grove, N. J. 07009 « (201) 239-3000

Subsidiaries: ERA Electric Co. » ERA Acoustics Corp.
ERA Dynamics Corp. ¢ ERA Pacific, Inc.

8 Circle 8 on reader service card

Who’s Who in this issue
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Phillips Byrd

Speed—a highly desirable property in integrated circuits—can create
problems for the IC designer and the user. In describing the fastest
IC yet, the authors of the article on page 124 outline these problems
and offer suggestions for their solution.

Paul M. Lee is the applications man; for six years he has advised
Motorola’s customers on the proper use of IC’s. Before that, he designed
logic for computer peripheral equipment at IBM. William H. Julitz and
Marvin R. Byrd are processing specialists. Jultiz is Motorola’s project
manager for IC process R&D; Byrd is engineering section head in charge
of the super-ECL pilot line. Curtis D. Phillips is responsible for IC pilot
line equipment engineering; he has worked on the multilayer metalization
techniques which are used in the new logic family.

Applying advanced optical techniques has been Edward Kornstein’s job
since he joined RCA in 1951. Kornstein, co-author of the laser article on
page 140, first worked on color television cameras and optical processing,
then headed a group on advanced laser technology. He helped RCA
build the first practical underwater blue-green laser and develop a laser
range finder for field
use by the Army.
Kornstein holds a
master’'s degree in

physics from the
Drexel Institute of
Technology.

Hanns Wetzstein,
with RCA for more
than six years, has
concentrated in re-
cent years on meas-
urement and detec-
tion problems connec-
ted with finding sub-
marines in the ocean.
He holds a D.Sc. de-
gree in electrical en-
gineering from Har-

Wetzstein vard University.

Kornstein
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Ross

Thoroughly immersed in control
schemes in his position as director
of the systems analysis department
of the Leeds & Northrup Co.,
Charles W. Ross works on and
guides advanced simulation, meas-
urement, and control projects. He
is the author of the article on the
use of hybrid computers in the de-
sign of industrial control systems,
page 132. In the past, Ross de-
veloped supercritical-boiler, elec-
tric-power, and cement-plant con-
trol systems. These projects re-
quired theoretical and applied
studies, and included nonlinear,
adaptive, optimizing, and all-digital
control techniques.

What  started
out as a short
article on yttri-
um iron garnet
has ended up as
a series on fer-
rites, beginning
with the 15-page
special report by
Richard Gund-
lach on page 104. Gundlach, the
military electronics editor of this
magazine and the holder of a B.S.
in applied physics from Adelphi
University, is aiming these articles
at the engineer who wants to know
more about ferrites. He also did all
of the drawings and cartoons for
the article.

v

|

Gundlach
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Sprague delivers Tape Cores

Our Tape Cores come in
thirty sizes from 5/s to

6 inch O.D., offer a choice
of core materials, and
have standard phenolic

or hermetically-sealed
epoxy-coated aluminum
cases. Most are available
for off-the-shelf delivery.
Shouldn’t you wind up

with Sprague?

For complete technical data, write for Bulletin Series 51000
to Technical Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Massachusetts 01247

SPRAGUE COMPONENTS

MAGNETIC COMPORENRTS
CAPACITORS
TRANSISTORS

RESISTOR:!

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS

430C-7130

INTERFERENCE FILTERS

PACKAGEO COMPONENT ASSEMBLIES
FUNCTIORAL DIGITAL CIRCUITS

S PULSE TRANSFORMERS
CERAMIC-BASE PRINTEO NETWORKS
PULSE-FORMING NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

Sprague’ 901 °(2)° are ogistered trademerka of the Sprague Elsctrre Co.
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Win an

all-electric
monolithic

IC voltage

regulator kit.

Get our four voltage regulators and you get a complete
line that will do just about any regulation job you can
think of. (Shown are just ten of the things we thought
of.) And they’re just as easy to get as they are to use—
from stock at your local distributor’s.

But, if that seems just too easy, try getting them free:
We’ll send a complete designers kit (one each of the
LM 103, LM 300, LM 304 and LM 305) to the first 100
entries with the correct answers to these questions:

1) What’s the power limited full-load current for a
24V regulator using the LM 100 (without a heat sink)
when the worst case operating conditions are 125°C
ambient and 40V input voltage?

2) What’s the maximum allowable short-circuit cur-

rent for an LM 104 regulator circuit, with a 2N2905A
series pass transistor (without a heat sink) when the
worst case input is 20V at an ambient of 85°C?

3) In the example in number (2), what is the maximum
current when the case temperature of the 2N2905A is
held to 100°C?

4) In the negative regulator with foldback current
limiting shown, what will be the worst case dissipation
in the PNP driver QI with full load and a 24V input
voltage?

5) Could a 2N2905A be used in the example above if
the maximum ambient were 85°C?

For those of you who weren’t taking notes when we
introduced the devices, here’s what you have to work
with:

The LM 100: 2V to 30V positive voltage regulator
with 1% line and load regulation and 1% temperature

Electronics | October 14, 1968

stability. The new low price is 810 in 100 lots for the
LM 100 spec’ed from —55°C to 125°C, $7 for the —25°C
to 85°C LM 200, and $3.60 for the 0°C to 70°C LM 300.

The LM 105: A better LM 100. A plug-in replacement
but with ten times better regulation and an output from
4.5V to 40V. The new low price on this one is $15 for
the full military temperature range LM 105, $10 for the
limited military range LM 205, and $4.25 for the com-
mercial LM 305, in 100 quantities.

The LM 104: Our negative voltage regulator, with
a —40V to OV output that’s programmable with a single
resistor. Load and line regulation are 0.1%, this can be
improved to 0.01% in many applications. Prices are $20
for the LM 104, $14 for the LM 204 (—25°C to 85°C)
and $5.60 for the LM 304 (0° to 70°C) in 100 lots.

The LM 103: A low voltage regulator diode with the
sharpest breakdown there is. It’s available in ten volt-
ages from 5.6V down to 2.4V (or even 2.2V, 2.0V and
1.8V if you insist). $4.50 each. ($3.00 if you buy a
hundred).

The first 100 correct entries get the IC design kit;
everybody gets the correct answers and a package of
engineering information that won’t quit—specifications,
performance curves, and enough application and design
notes to start you designing your own circuits now.

Send all your entries to Regis McKenna at National
Semiconductor, 2975 San Ysidro Way, Santa Clara, Cali-
fornia 95051. (408) 245-4320.

National Semiconductor
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THE STRONGEST EUROPEAN
GROUP IN SOLID STATE

DEVICES HAS GEARED ITS

CAPABILITIES TO YOUR IC
REQUIREMENTS

DESIGNING DIGITAL SYSTEMS?

Choose from one of Philips’ three digital IC ‘families’; each one has
been designed to give you optimum performance in a popular speed

range - medium, high, or ultra- high.

DTL FC FAMILY

(COMPATIBLE WITH THE
200 SERIES)

A most comprehensive monolithic
family, giving unparalleled perfor-
mance in medium-speed applications.
It includes single and multiple gates
(with or without collector resistor),
an expander, a level detector, mono-
stable, single and dual JK flip-flops,
besides more complex elements such
as a parity checker, comparator,
4-bit decoder. and quad latch flip-
flop. Propagation delay is around 30
ns. Noise margin at 25°C is 1.2 V,
and fan-out is 8 at all temperatures.
A single 6 V supply is used. Stand-
ard encapsulation is all-plastic DIL.
Hermetic DIL or flat pack are also
available on request.

TTL F) FAMILY

(COMPATIBLE WITH THE
74N SERIES)

Designed for high-speed applications.
A versatile range of gates., from
single eight-input to quadruple dual-
input gates. AND-OR-NOT gates, as
well as expanders, single and dual
flip-flops, besides more complex
elements like a decade counter.
Propagation delay is around 13 ns;
noise margin is 1V at 25°C; fan-
out is 10; and driving into capacitive
loads is excellent. Operation is from
a 5V supply. Standard encapsul-
ations are all-plastic and hermetic
DIL. Flat pack is also available on
request.

- PHILIPS
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TTL FH FAMILY

(COMPATIBLE WITH THE
SUHL 11)

Operating at the highest switching
speeds, these circuits outstrip any
other range in performance. Single
to quadruple gates, expanders, AND-
OR-NOT gates, and flip-flops are
all included. Propagation delay is
around 6 ns; noise margin is | V;
and there are two fan-out types, with
a maximum of 5 and 9 respectively.
Operation is from a 5V supply.
Standard encapsulations are all-
plastic and hermetic DIL. Flat pack
is also available on request.

WE OFFER FULL
DIGITAL CAPABILITY!

e We design higher-order circuits
for large-volume requirements, com-
patible with any one of our digital
families.

® We can make ultra-high-speed
current-mode logic in the 2 to 3 ns
range to suit your needs; emitter-
emitter coupled logic, for example.
® We have a well-established process
for making complex MOS circuits
with excellent performance through-
out life.

e We achieve high roise immunity
with digital circuits. Our 12 V cir-
cuitry has a noise margin of 5 V,
and a speed of several hundred ns.
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..... PRODUCTS ARE ONLY

PART OF THE DEAL

When you buy from Philips you get
all the benefits of dealing with a
world-wide organization having vast
research, development and produc-
tion resources. The Philips organi-
zation grew up with electronics.
Today it has unrivalled experience in
mass -producing a wide range of
electronic components — your guar-
antee of consistent quality and per-
formance. But dealing with Philips
means more. Our applications labora-
tories in many countries employ
specialized engineers to help you

USING LINEAR CIRCUITS?

Philips linear circuits are all designed with a specific application
in mind — that’s why their specifications are always ‘just right’
for the system designer. The range includes circuits for
bluck-and-white TV, colour TV, radio, audio, hearing-aids,
communications, and instrumentation. Look at these, for instance:

TAA300

A unique 1 W thermally compensat-
ed class-B audio output amplifier. It
requires no external impedance
matching resistors and no output
transformers. Its current drain is
only 8 mA from a 9 V battery, and
it works with less than 10 % distor-
tion even with battery voltage vari-
ations of more than 2: 1. Only 10 mV
drive is needed for full 1 W output
into a standard 8 Q speaker. In
10-lead TO-74 envelope.

TAA320

Another original audio pre-amplifier
circuit. which combines a MOS FET
input transistor with a bi-polar out-
put on a single chip. Its input im-
pedance is at least 100 GQ. Should
you need a lower input impedance,
there is also the TAA310.The TAA320
comes in a 3-lead TO-18 en-
velope. The TAA310 is supplied in
a 10-lead TO-74 envelope.

Get more detailed information from:

TAA450

This circuit forms a complete FM IF
amplifier, limiter, ratio detector, and
audio pre-amplifier with 2V (peak-
to-peak) output for driving tube or
semiconductor  circuitry.  Another
circuit, the TAAS70, is available
with a simple quadrature detector
and an audio pre-amplifier section.
The TAA450 is supplied in a 10-
lead TO-74 envelope. The TAAS70
comes in a variant of the 10-lead
DIL envelope.

LET PHILIPS’ LINEAR

put Philips integrated circuits to
work in your equipment. Service is
no problem; we guarantee the supply
of standard integrated circuit types
for ten.years after their introduction.
All this is backed up by our tech-
nical information service — a con-
tinuous flow of publications keeping
you up-to-date with the latest devel-
opments in integrated circuits and
their applications. We are represen-
ted in almost every country. Wher-
ever you are, Philips ‘stand-by’ ser-
vice cannot be far away! You buy
far more than just integrated circuits
when you buy Philips. With Philips,
products are only part of the dealt

TAAS500

A unique audio amplifier circuit
with a common output and D.C.
supply line. Operation is from a
current source of between 20 mA and
100 mA, and constant voltage gain
is 300 over the full supply range.
With an external load of 100 Q it
allows the use of ceramic piezo-
electric  transducers in  circuits
designed for carbon microphones.
Can be used with dynamic micro-
phones. Applications include mobile
transmitters, aircraft communications,
and telephone circuits. In 4-lead
TO-12 envelope.

TAAS550

Designed specifically for TV tuners
using varactor diodes, this device
out-performs any stabilizing circuit
employing discrete components. It
stabilizes a 33 V supply with a tem-
perature coefficient of 50 p.p.m./°C.
Contained in a 2-lead TO-18 en-
velope.

KNOW-HOW WORK FOR YOU!

There are many more Philips linear circuit configurations:

e Two hearing-aid amplifiers, using a 1.3 V battery supply, giving 0.2 mW
(OM200) and 1 mW of output (TAA370) respectively.

e Two general-purpose three-stage amplifiers (TAA263 and TAA293).

® An operational amplifier (TAA241) equivalent to the 702.

® A ring modulator circuit (TAB101) for carrier system telephony.

We are working on still more linear circuit possibilities; for example, a MOS

divider circuit for electronic organs, a TV signal processing circuit, a syn-

chronous demodulator and RGB matrix for colour TV.

Talk over your IC needs with Philips. We are ready to work with you!
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Moving Coil Motors

B Electro-Craft offers a wide choice
of MOTOMATIC® MCM low inertia,
ultra high performance, dc servo
motors and compatible driving ampli-
fiers, available either as a complete
package or as separate modules.

B MOTOMATIC® MCM units are
ideally suited for direct drive applica-
tions in computer printers, card
readers, punch equipment, disc
memory, magnetic and paper tape
capstan drives, analog and digital
positioning, recorders and XY plotters,
machine tool positioning, film drives,
incremental motion velocity and phase
lock servos, and precision tensioning.

B MOTOMATIC® MCM, moving coil
motors feature; acceleration in ex-
cess of 10° rad/sec.?, time constant
of 2m-sec., high pulse torque, ex-
tremely low inductance, high effi-
ciency, long-life and integral feed-
back tach-generator.

For the best in direct drive servo
systems...write or call today.

BELECTRO-CRAFT
CORPORATION
1600 Second Street South
Hopkins, Minn. 55343
Tel. (612) 935-8226
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Thiels

“We're not out to butt heads with
the Big Three semiconductor man-
ufacturers, nor will we be a me-too
outfit,” says Roy Thiels, new man-
ager of metal oxide semiconductor
circuit development at the Union
Carbide Corp.

Thiels, who was formerly with
Texas Instruments, says Union Car-
bide’s Electronics division will
break into the MOS market with
a circuit that can take up to 150
volts on a gate without protective
devices. The closest rival this cir-
cuit will have is an MOS device
from the General Instrument Corp.
that takes up to 40 volts on an un-
protected gate. The key to the 150-
volt capability, according to Thiels,
is a high-integrity oxide process.

First assignment. Thiels’ main
job initially will be to push existing
discrete MOS products, including
junction effect, field effect, and p-
channel bipolar transistors, through
the company’s production lines in
San Diego. “It will be some time

before we can work into depletion-
mode, r-f, or MOS large-scale inte-
grated devices,” he says.

Union Carbide has recently de-
veloped an n-channel, enhance-
ment-mode IC with a controllable
threshold and an output break-
down of greater than 150 volts.
Thiels says the device will be used
as a Nixie-tube driver, and adds
that bipolar IC’s used for this func-
tion have been found wanting.
“Their breakdown level is 55 to
60 volts,” he explains, “and the
user still has to use a pre-biasing
network.”

Next year will see the develop-
ment of a 200-bit MOS IC shift
register with single-layer metaliza-
tion and a chip size of under 150
mils, Thiels says. Also in the works
is a 2,048-bit read-only memory.
Union Carbide, he states, will steer
away from multiphase clock
schemes and build devices that can
interface directly with a customer’s
bipolar system.

C. Robert Wieser, the new assist-
ant director (defense systems) in
the Office of the Director of De-
fense Research and Engineering,
supports, naturally enough, the
Sentinel antiballistic missile sys-
tem. But the reason for his support
goes beyond the obvious military
arguments.

Wieser, former deputy director
of MIT’s Lincoln Laboratory, thinks
the billions of dollars slated for
Sentinel will help to speed ad-

vances in a host of electronics
fields: radar, infrared, acoustics,
telemetry, and many others. The
scientist, who has a master’s in
electrical engineering from MIT,
says, “Money determines not what
gets done, but the rate at which it
gets done.”

In his defense of the $5 billion
“thin wall” network—and he finds
he has to maintain a ready list of
arguments to fend off a continuing
parade of critics—he maintains that
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Check these Machlett planar triode
advantages for microwave applications.

o Mi)niature - Grid-RuIsed

!

Subminiature — Grid-Pulsed
|

0 gl
Miniature - CWwW
| Subminiature — CW
0 4 5
P OWE PCUE 0 5 o z z Or agriga-p pQ
0 pperatic
Electrical Advantages Mechanical Advantages Cost Advantages
Superior frequency Small size Lower initial cost
stability .
Very low weight Lower develop-
NreogbI;g::ISe phasing O W e mental cost
g Lower replace-
Comparable or sup- ment cost

erior efficiency

Low plate voltage
Low noise #

Faster warm-up | =

Werite us now for application information on Machlett planar triodes: subminiature,
miniature and standard. The Machlett Labs.,Inc., 1063 Hope St., Stamford, Conn. 06907

The Machlett Laboratories, Inc.,welcomes resumes from engineers and scientists.
@ THE MACHLETT LABORATORIES, INC.
A SUBSIDIARY OF RAYTHEON COMPANY
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All wrapped up in one neat little
package, here’s what you get:

¢ A device you can absolutely
count on to protect semiconductors
from transient and overvoltage
puncture.

» An overcurrent protector built
around Heinemann’s well-known
hydraulic-magnetic trip mechanism.

+ The speed of semiconductor re-
sponse with the reliability of elec-
tromechanical operation: transient
response in 500 nanoseconds;
equipment disconnect in as little as
10 milliseconds.

You get a lot of savings as part of
the JA/Q package, too. Savings in
design time. Screening. Testing.
Assembly. Calibration. Installation.

16 Circle 16 on reader service card

; ememann’s gift
i > fto the solid-state
;. eqmpment demgner

These are the steps you’d have t
perform if you decided to build it
yourself. Instead of buying it
from us.

Obviously, it makes more sense
to buy it. We’ll sell you as many as
you want, with firing voltages from
five to 50 VDC, and current ratings
to 10 amp. With substantial OEM
discounts.

And we’ll make you a present of
the savings.

For literature about the JA/Q
electronics protector, write for Bul-
letin 3370. Heinemann Electric
Company, 2600 Brunswick Pike,
Trenton, N.]J. 08602. 161
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Sentinel is big
enough to stop
Russian missiles
and isn’t the last
step toward a
nuclear holo-
caust.

Protection.
“People object
to such a defen-
sive system because they say it
won’t work, but they never say
what they mean by ‘work,”” Wieser
says. “They look for an absolute
umbrella or shelter to hide under
and get upset if the defense isn’t
absolute, but you can’t have an
absolute defensive system.

“If an enemy spends all his mis-
siles to get through to New York,
then other cities are spared. This
irritates people about defense but
they have to consider the choices.”
Today, he feels, “You can’t just add
1,000 Minutemen and feel secure.”
Nor can the U.S. keep conceiving of
elaborate paper systems without
building any actual missile defense
systems.

Since Sentinel is a modular sys-
tem, he says, it won’t become obso-
lete. “It should be expanded and
probably will,” he adds.

The biggest problem with Sen-
tinel is its sheer size, but Wieser
says the U.S. has the technology to
build it.

To critics who say that Sentinel
will force the Russians to increase
their missile forces, Wieser says,
“We are responding to them. They
have deployed or constructed ABM
sites ahead of us.” Besides, he
notes that when the semiautomatic
ground cnvironment defense sys-
tem was built (he was design group
leader for it at MIT), the Russians
did not increase their bomber force.

Wieser

When Lee Loev-
inger finished
his term on the
FCC last June,
the cable-televi-
sionindustry
started to
worry.
Loevinger was
the commis-

Lee
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Most logic system designs consist of about three parts
mindless detail and one part creative thinking.
PHILCOLOGIC® Support service (PS) can take over as
much of those dull three parts as you wish. And save
you money to boot. It's a fast-turnaround, computer
service we offer users of PHILCOLOGIC Micromodules.

If you're short on engineering time, you may want
to specify only your system inputs and outputs. PS
figures out what modules you'll need, and generates
the logic diagram, wiring lists and maintenance lists.
If you supply the logic diagram, PS performs such
clerical chores as optimizing wiring sequence and
arrangement, and calculating wire lengths. Either
way, the product comes to you correctly wired,
checked out, and ready to run. Use as little or as much
of PS as you need.

To go with PS, we offer a complete line of more
than 300 PHILCOLOGIC modules, including interface

@®TRADEMARK OF PHILGO-FORD CORPORATION

e -
RFS V1 | Lty vey
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and instrumentation types in standard DTL, T2L and
MOS circuits where available. Each performs a logic
function, digital or analog*. All feature a uniform
packaging format, enabling you to intermix both
digital and analog modules on the same chassis.
Down-to-earth prices put them well within reach of
industrial users.

For more information on PHILCOLOGIC Micromod-
ules and our economical, quick delivery PS service,
request Data File 153. Write Product Sales Manager,
WDL Division, Philco-Ford Corporation, Mail Station
C-41, 3939 Fabian Way, Palo Alto, California 94303.
Or call (415) 326-4350, extension 5981.

*Functions include most widely used NAND gates, Flip-Flops,
op amps, and Schmitt tri?ger circuits. Also available, special
purpose units such as analog switches and computer interface

circuits.
PHILCO-FORO CORPORATION
PHILCDO WOL Oivision - 3939 Fabian Way
Palo Alto, California - 94303

i%ﬂ !ix ey
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WE'VE JUST

MADE THE INDUSTRY'S

BROADEST LINE
OF TEFLON TAPES
A LITTLE BROADER

Tem p-R;Tape
p-R-Tape

HM352

Temp-R-Tape

p-R-Tape HM350

HM225

By about a thousandth of an inch.

That's the thickness of the Teflon film used in our new HM225
Temp-R-Tape®. With its silicone polymer pressure sensitive adhesive
it mikes out to only .00225”.

Along with the super-slipperiness of Teflon, HM225 has low elon-

gation, high strength, easy no-curl handling, outstanding electrical
properties and a —100 to +500 F operating range.

You can't buy a thinner Teflon tape that offers this combination of
unique qualities.

CHR has a tape of Teflon to match just about any design requirement
you may come up with. And with the other new high modulus tapes
(see box) CHR has the broadest line in the industry. * TM of DuPont

NEW CHR TEMP-R-TAPE OF TEFLON

Four HM series tapes are available with silicone polymer
pressure sensitive adhesive: HM225—2% mits, HM350—
3% mils, HM650—6% mils and HM352—3%2 mils with
the Tefion surface treated to promote adhesion of
varnishes.

For the widest selection of tapes of Teflon in the industry
see your nearest CHR distributor for technical assistance
and prompt delivery. Look in the Yellow Pages under .
“Tapes Industrial” or in major industrial directories and - [ [ y
microfilm catalogs under CHR. Or write for details and ” sl By
sample. The Connecticut Hard Rubber Company, New . '] T
Haven, Connecticut 06509. - -

Subsidlary of U.S. Polymetric, Inc,
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sion’s strongest champion of CATV;
he firmly maintained that the FCC’s
regulations were strangling cable
technology. His staunchest ally on
the seven-member commission has
been Robert Bartley. Nicholas
Johnson has also been friendly to
CATV, believing that it has tremen-
dous potential in serving society,
particularly minority groups. Chair-
man Rosel H. Hyde and commis-
sioner James J. Wadsworth, both
Republicans, have generally been
middle-of-the-roaders, while Ken-
neth A. Cox and Robert E. Lee,
who favor over-the-air broadcast-
ing, have opposed CATV expansion.

Loevinger’s replacement, H. Rex
Lee, says he’s too new to the com-
munications area to voice an opin-
ion on cable versus over-the-air tv,
but his background indicates that
he’d probably be sympathetic to
CATV—at least so far as educational
programing is concerned. And this
sympathy could be expected to
widen to CATV in general.

Lee, 58, a Democrat, is a career
civil servant; he was most recently
assistant administrator for the
Agency for International Develop-
ment. From 1961 to ’67 he was gov-
ernor of Samoa, and one of his first
and most important projects on the
islands was to install an educational
tv system.

For the ghettos. Lee evidently
knows his way around Congress.
Within a few months of getting to
Samoa, where he found the school
system almost worthless, he had
gotten Congress to approve a $2-
million, six-channel educational tv
system for the 9,000 students on
the five islands. The system was
also for adult education and some
entertainment in the evenings.
Operating on 50,000 watts, the
over-the-air system could be picked
up in the independent island nation
of Western Samoa.

“Many things we accomplished
in Samoa with our tv system could
have application not only in de-
veloping countries but in American
areas as well, including the ghet-
tos,” says Lee.

Obviously, any U.S. educational
or public-service programing de-
signed to reach only certain audi-
ences would use cable systems.
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on counter size
—and price.
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Reliability is a spring, a wheel
and two thingamajigs.




Every AE Type 44 stepping
switch comes with them.

> 3»
i

. One-spring power.

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

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

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

Try that with a fiat spring.

We re-invented the wheel.
The ratchet wheel is a little different. The way

it’s made, for one thing. First, we blank it. Next,

shave it. And

finally, case- ™~

harden it. Then

it’s super strong. o
Notice the big, square

teeth that always provide a '

sure bite.

A thingamajig with teeth,

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

No adjustments, _ 4
either. As the teeth
wear, they just
drop further into
the wheel. So nothing

ever gets out of whack. a

A pawl that floats.

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

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

The other thingamaiig.
It’s called a contact spring.
We’ve got some strong
feelings as to what
makesa contact % '
spring strong. 5 . J
In the first '
place, we believe there’s strength in numbers. So we
put two sets of contacts on each spring. This means
you get a completed circuit every time. Without fail.
But someof the credit for this hasto go to our solv-
ing the most common cause of contact failure—the
build-up of insulating films on the contact points.
We make each set of points self-cleaning. That
way, the bad stuff doesn’t have a chance to build up.
Finally, take the buffers. We make ours of a
special, tough phenolic material that lasts. And
lasts. And lasts. All without wear or
r distortion.
= To make sure they stay in place, we
3 weld the buffer cups to the contact
springs. We weld, rather than use rivets,
because our lab found that rivets have
a habit of falling off or wearing out.

Seeing is believing.
We could go on talking reliability and
tell you about our testing and run-in
room. There’s a lot more to tell.
But we’d rather have our
Sales Representative show
you. And let you see first
hand the reliability
' that’s built into every

@
|

. ! AE stepping switch.
s Just call or write.
& Automatic Electric
a Company, Northlake,
‘_‘ Illinois 60164.
*shdu‘

AUTOMATIC ELECTRIC

suesioiary oF GENERAL TELEPHONE & ELECTRONICS
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TAKE IT FROM BEETLE BAILEY:

FOR PANEL METERS, COUNT ON

" GENERAL ELECTRIC’S
SALES AND SERVICE ARMY!

HEY, S5ARGE! GENERAL ELECTRIC HAS
A SALES AND SERVICE ARMY READY
TO HELP PANEL METER
CUSTOMERS AT A

MOMENT'S NOTICE.

THAT'S RIGHT, SIR — THEY SAID
GENERAL ELECTRIC RAS HIS OWN
SALES AND SERVICE ARMY/

... T WONOER |F
HE'S FROM THE
PENTAGON?

—_
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NO SIR, BUT
GENERAL ELECTRIC'S
READY TO HELP
PANEL METER
CUSTOMERS AT
THEIR
COMMAND. .

. . just give the order. General Electric’'s
Sales and Service Army is prepared to combat
any panel meter problem with an arsenal of
powerful, up-to-date weapons—a full line of
quality panel meters and meter relays, expert
application assistance, fast service across the
country, and on-time delivery from a nation-
wide network of sales offices and distributors.

Why fight it? Surrender all your panel meter
problems to General Electric’s Sales and
Service Army. Contact your GE Electronic
Components Sales Office or your dependable
General Electric panel meter distributor.

GENERAL @3 ELECTRIC
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Meetings

Nerem dropping its ‘second-hand’ image

The Northeast Electronics Re-
search and Engineering Meeting
is shedding its long-standing rep-
utation of being a stepchild of the
IEEE and Wescon shows. A paper
presented at Wescon in August is
no longer likely to show up at
Nerem in November, partly be-
cause Nerem’s technical program
committee is rooting out such pa-
pers with more vigor each year,
and partly because Nerem is at-
tracting a more national audience
—and engineers won'’t travel across
country to hear papers they've
heard before.

This year’s meeting, Nov. 6 to
8 in Boston at the Sheraton-Boston
Hotel and the War Memorial Audi-
torium next door, features a 25-
session technical program as well
as four applications sessions on
topics ranging from logic circuits
to time-sharing computers.

High spots. Nerem’s most inter-
esting sessions are those on micro-
wave integrated circuits, metal ox-
ide semiconductors, linear IC’s, and
hybrid IC’s. Another session, on
“microsound” circuit elements,
gives official recognition to an ef-
fort that’s been restricted to the
lab but now seems about to enter
the applications stage.

A paper presented by ITT engi-
neers Charles Greenwald, Ray-
mond Barklow Jr., and Edwin
Zaratkiewic, should interest those
looking for an inexpensive way to
produce microwave IC’s. The three
will discuss the screen printing of
thick-ilm microwave circuit ele-
ments, a technique long used by
makers of plastic potentiometers
to “print on” resistor elements in-
expensively. It’s a method the ITT
men feel can be adapted to the
production of transmission lines,
loads, capacitors, and other micro-
strip circuit elements even though
dimensional tolerances are very
tight for MIC’s.

Frank E. Emery of Texas Instru-
ments will close the MIC session
with a paper covering such exotic
circuits as Gunn oscillators and
Schottky-barrier devices made epi-
taxially on gallium-arsenide sub-
strates, and a mixer that uses gal-
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lium-arsenide active elements on
a sapphire substrate.

In the session on metal insulated
semiconductor systems and cir-
cuits, D.L. Critchlow of IBM will
explain why he believes the n-chan-
nel, insulated-gate field effect tran-
sistor has more potential than the
far more widely used p-channel de-
vice. Cost and processing prob-
lems have held back the n-channel
version, he says, but these factors
have now been overcome. Use of
the n-channel device should give
logic and memory designers “more
flexibility,” he maintains, and may
result in even less power dissipa-
tion than with p-channel devices.

Passively active. At the same ses-
sion, three Westinghouse engineers,
C.]J. Varker, B.V. Keshavan, and
H.C. Lin, will describe a metal-
nitride-oxide-silicon multifunction
device they claim shows promise
both as an active or passive ele-
ment, and which offers a nonvola-
tile memory characteristic. Such a
device could lead to a nonvolatile
active memory—which sounds like
a contradiction, but exists in a non-
volatile resettable timer developed
for the Army by Westinghouse’s
Molecular Electronics division.

The linear IC session underlines
the recent widespread introduction
of monolithic IC voltage regulators;
three of the four papers at this
session will cover such circuits, at
least one of which uses pnp and
npn and transistors on the same
chip.
Two of the three papers at the
session on hybrid IC’s are tutorial,
but the third details the beam-lead
substrate technique developed by
MIT-Lincoln Laboratory [Electron-
ics, Aug. 19, p. 52]. Robert E. Mc-
Mahon and Ronald A. Cohen will
describe how they apply beam
leads and an upside-down flip-chip
approach to inexpensive mono-
lithic IC’s.

A session on artificial-heart re-
search provides an overview of the
field. And a team from New York
University, G.H. Myers and G.E.
Read, will discuss experiments
aimed at transmitting energy to
power a heart through intact skin
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CIRCUIT BOARD MANUFACTURING

PROBLEM | SOLVERS

har V6" SHANK
M @ CIRCUIT BOARD
i DRILLS

LS Series 260 & 265

Precision drilling with every drill
size. 58 drill sizes from No. 80 to
14”. Maintain location and hole
size tolerances to very close

limits . . . at drill feeds up to |
15 feet per minute. Ends
delamination and bur problems.
Use same collets and bushings for
\ every drill size. Write for

t Catalog D67.

The Hole

Unique four facet drill
point for chip-clearing
precision penetration.

SOLID CARBIDE
DIAMOND CUT @
ROUTERS

Diamond cut teeth, not flute
edges, give faster, smoother
routing of all materials. Hold
closer tolerances, last fonger than
standard design routers. Cut
stacked boards without board
flutter. Write for Catalog E68.

The Edge

AIR BEARING
SPINDLES

Rotational center line
runs true to less than 2
millionths of an inch!
Speeds up to 150,000
RPM. Totally free of
vibration . . . spindle =
shaft literally floats on
air. Friction free with air
turbine drive for cool
operation constantly!
Ideal for circuit board
drilling and routing. Also
supplied with electric
high-frequency drive.
Write for Catalog AB6S.

W&nw

mannd,mm

The Method

MASTER TOOL AND WHEEL MAKERS FOR THE WORLD
END MILLS / DRILLS / REAMERS / BURS / SPECIAL TOOLING
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(Continued from p. 23)

using, variously, ultrasonic, mag-
netic, and electrical means.

Lowdown. Because sound waves
travel far more slowly than elec-
tromagnetic waves, conversion of
electronic signals to acoustic ones
would make possible miniature
components that could handle the
shorter wavelength. Nerem’s ses-
sion on microsound covers trans-
ducers, amplifiers, and even acous-
tical microcircuits. G.R. Pulliam of
Autonetics will discuss the epitax-
ial fabrication techniques that may
make such microcircuits possible,
and the variety of materials needed
—piezoelectric for transducers, fer-
roelectric, ferromagnetic, or semi-
conductor for amplification, and
low-loss materials for transmission
lines.

A team from Stanford Univer-
sity, B.A. Auld, J.H. Collins, and
H.J. Shaw, will describe surface-
wave transducers, while R.M.
White of the University of Cali-
fornia at Berkeley will discuss am-
plifiers. The session ends with a
talk by Herbert Matthews of
Sperry Rand’s research center on
the acoustic equivalents of such
elements as isolators and circula-
tors—the nonreciprocal elements
needed to make microsound cir-
cuits operable.

For more information, write IEEE/Nerem,
31 Channing St., Newton, Mass, 02158.

Calendar

Conference on Electrical Insulation and
Dielectric Phenomena, National
Academy of Sciences—National
Research Council; The Inn, Buck Hill
Falis, Pa., Oct. 20-23.

Meeting and Technical Display,
American Institute of Aeronautics and
Astronautics; Philadelphia Civic Center,
Philadelphia, Oct. 21-25.

Shock and Vibration Symposium, Naval
Research Laboratory; Asilomar
Conference Grounds, Pacific Grove,
Calif., Oct. 22-24.

International Electron Devices Meeting,
IEEE; Sheraton Park Hotel, Washington,
Oct. 23-25.

(Continued on p. 26)
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Comal

Attt 3292

MEETS MIL-R-22097

-

Standard Temperature Coefficient 150 PPM /°C
over entire resistance range of 102 to 1 Meg

Produced in the highest tradition of quality.
Write or call the factory, your local Bourns sales office or representative today for [ull details.

. T - l

z"/’ ™
*100 PPM/°C AVAILABLE Q‘ %NS I
S agal_~ I

BOURNS, INC., TRIMPOT PRODUCTS DIVISION ¢« 1200 COLUMBIA AVE., RIVERSIDE, CALIF. #2507




The one way

printed circuit
board

Rejects in the printed circuit business are about as popular as a
northbound driver in a southbound lane. They simply must not
happen. Since one in four of our employees is concerned with
quality control, they almost never do. We know what rejects can
cost you. Time, money, special handling. No rejects is the dictum
where our shipping line begins.

Fewer rejects mean your programs can be completed on time and
with complete accuracy. Your customers will appreciate it. Your
P & L statement will look a little rosier. All because “ONE WAY"
is the one way Cinch-Graphik knows to build PC boards. Try us?

CINCH-GRAPHIK

DIVI

MEMGER

g
icmomcs)
Py

SI ON

OF

UNITED-CARR

200 South Turnbull Canyon Road, City of Industry (Los Angeles), Calif. 91744 « Phone {(213) ED 3-1201. Sales

CONSISTING OF CINCH MANUFACTURING COMPANY, CINCH-GRAPHIK, CINCH-MONADKOCK, CINCH-NULINE, UCINITE (ELECTRONICS) ANO PLAXIAL CABLE DEPT.
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offices in 33 principal cities throughout the United States, Great Britain, Canada, Australia and West Germany.

Meetings

(Continued from p. 24)

Nuclear Science Symposium, IEEE and
United States Atomic Energy
Commission and Atomic Energy
Commission of Canada; Bonaventure
Hotel, Montreal, Canada, Oct. 23-25.

Seminar in Depth—Image Information
Recovery, Society of Photo-Optical
Instrumentation Engineers; Benjamin
Franklin Hotel, Philadelphia, Oct. 24-25.

Instrument Automation Conference and
Exhibition, Instrument Society of
America; Hilton Hotel, New York
Coliseum, N.Y., Oct. 28-31.

Machine Tools Industry Technical
Conference, IEEE; Wagon Wheel Lodge,
Rockford, lIl., Oct. 28-30.

Applied Superconductivity Conference
and Exhibition, Oak Ridge Nattonal
Laboratory; IEEE and American Physical
Society, Gatlinburg, Tenn., Oct. 28-30.

Symposium of the American Vacuum
Society; Pittsburgh Hilton Hotel,
Oct. 30-Nov. 1.

Product Assurance Conference and
Technical Exhibit on Reliability,
Standard Maintainability and
Parts-Materials Packaging, |IEEE and
Standards Engineers Society;
Waldorf-Astoria Hotel, New York,
Nov. 2-3

American |nstitute of Ultrasonics in
Medicine; Monteleone Hotel,
New Orleans, Nov. 4-7.

West Coast Conference on
Braadcasting, |IEEE; Ambassador Hotel,
Los Angeles, Nov. 6-8.

Northeast Electronics Research and
Engineering Meeting (Nerem), |EEE;
Sheraton Boston Hotel, Boston,
Nov. 6-8.

Conference on Speech Communication
and Processing, IEEE;

Massachusetts Institute of Technology,
Cambridge, Mass., Nov. 6-8.

Seminar on Electric Contact
Phenomena, lllinois Institute of
Technology; Sherman House, Chicago,
Nov. 11-15.

Automatic Support Systems
Symposium for Advanced
Maintainability, IEEE;
Sheraton-Jefferson Hotel, St. Louis,
Nov. 12-14.

Conference on Thermal Conductivity,
Department of Commerce;

National Bureau of Standards,
Gaithersburg, Md., Nov. 13-15.

(Continued on p. 28)
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Bet you can't
guesstheprice

of the best
FET yet!

Effective November 1, 1968 Union Carbide is pricing its new
2N5452 State-Of-The-Art Matched Dual FET —the nearest com-
petitive device (a poor second) is priced in excess of $40 in lots
of 1 to 99. Guess our new price and be one of the first 10 to

WIN S100

No purchase necessary to win—Just print your name, address, and price
guess in the box at right, tear out the coupon and mail to: Union Carbide
Semiconductor Dept., PO Box 23017, San Diego, California 92123, Attention:
Advertising Dept. One entry per person. Employees (and their families) of
Union Carbide Semiconductor, its distributors, representatives and advertis-
ing agency are not eligible. Validation of winners is at the sole discretion of
Union Carbide Semiconductor and the decision is final. Void where pro-
hibited by law.

2N5452 MATCHED DUAL FET

Check Output Impedance HIGHEST!

Check Malch TIGHTEST!
Definitian IN5452 Use the 2N5452 for improved
ffset Voltage 5mv¥ Max., Performance in your modular

Ulfset Voltage Drift and hybnd operational ampli-

55" to +125° 5 uV/*C Max. fiers, with your IC operational
iutput Admittance 0.35 »mho Typ amplifiers to raise input imped-
tt = 1kHz 10 umho Max  ance. as a differential amplifie
Jutput Admittance input stage (higher gain, higher
Watch 005 zmho Typ. common mode rejection), and
tf=1kHz 0 25 xmho Max, '

OF a more i1deal current source

Il Parameters measured at .,
v 0V, 1s = 200 ph {higher output impedance)

UNION
CARBIDE

SEMICONDUCTOR
Union Carbide Semiconductor/P.0. Box 23017/8888 Balboa Ave./San Diego, Calif. (92123)/tel: (714) 279-4500

PIGKK
PRIGE
AND

$100

FIRST 10
WINNERS 10
BE ANNOUNGED
RIGHT HERE
HOV. 11, 1368

MY GUESS IS

UNION
CARBIDE

SEMICONDUCTOR
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CHALCO POWER SUPPLIES

This is a partial list of
the Chalco product line
of regulated AC-to-DC
solid state power supplies.
Other models, with
similar voltage and
lower current, are
available at lower prices.
Chalco also manufactures
a complete line of
half-rack power supplies.

OVER 8,700
DIFFERENT
MODELS

7-DAY
DELIVERY
ON ANY

MODEL

= Frequency: 50-60Hz

m Regulation:

+ (.003% + 1mv),

line’and load combined

m Ripple & noise:

less than 1mv, p-p;

250uv rms”*

® Current limit: approx:

105% of full-load rating

with fold-back

= Semiconductors:

all sificon

® Panel height:

5" and7”

For catalogue describing
the complete line of

Chalco power supplies
write, call or telegraph:

ENGINEERING
CORPORATION

Electronic-Electromechanical
Systems and Products

15126 SO. BROADWAY
GARDENA, CALIF.
(213) FA1-0121
TWX 213-327-0167

FULL-RACK POWER SUPPLIES

51" PANEL

7"

PANEL

Voltage Range

Amperes

Amperes

3.30
4.40
5.50
6.60
7.70
8.80
9.90
11.00
11755
12.72
14.22
15.75
17.32
18.96
21.00
23.10
25.43
28.43
31.50
34.65
37.80
40.95
45.15

BASE PRICE

70.2
68.0
65.8
63.9
62.0
60.0
58.1
56.2
54.3
52.5
50.0
47.8
45.4
43.4
41.3
38.3
36.4
3307
31.3
29.0
26.8
25.0
225

$510.00 $

117.0
113.0
109.0
106.0
103.0
100.0
97.0
94.0
90.0
87.0
83.0
79.0
76.0
72.0
69.0
64.0
60.0
56.0
52.0

37.0
655.00

44.65 to 49.35
48.45 to 53.55
53.20 to 58.86
58.84 to 65.10
64.60to 71.40
71.25to 78.75
77.90to 86.40
86.20 to 95.55
95.00 to 105.0
104.0 to 115.5
115.0 to 127.0
127.0 to 142.0
142.0 to 158.0

BASE PRICE

20.6
18.7

$705.00

FULL-RANGE SERIES

34.0
31.0
29.4
27.5
26.0
24.4
22.8
21.2
18.7
17.5
16.2
15.0
14.0

$950.00

HALF RACK

FULL

RACK

Voltage

Range 5Y,” Panel

7" Panel |54 " Panel

7” Panel

40 Amps.

0to 16 $650

60 Amps.
$800

75 Amps.
$900

$1,000

125 Amps.

25 Amps

0to 33 $650

38 Amps.
$800

48 Amps.
$900

80 Amps.
$1,000

20 Amps.

0to 45 $650

30 Amps.
$800

38 Amps.
$900

63 Amps.
$1,000

16 Amps.

0 to 60 $700

24 Amps.
$850

30 Amps.
$950

50 Amps.
$1.100

10 Amps.

0to 100 $750

15 Amps.
$900

19 Amps.
$1,000

32 Amps.
$1,200

7 Amps.

0to 150 $750
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10 Amps.
$900

13 Amps.
$1,000

22 Amps.
$1,200

Meetings

(Continued from p. 26)

Analytical Symposium Advanced
Technical Program,

American Chemical Society,
Society for Applied Spectroscopy,
American Microchemical Society;
Statler Hilton Hotel, New York,
Nov. 13-15.

Meeting of the Anti-Missile Research
Advisory Council, Advanced Research
Projects Agency and the U.S. Naval
Postgraduate School; Monterey, Calif.,
Nov. 14-16.

Symposium on the Applications of
Lasers to Photography & Information
Handling, Society of Photographic
Scientists and Engineers; Airport
Marina Hotel, Los Angeles, Nov. 14-15.

Conference on Engineering in
Medicine & Biology, Biomedical
Engineering Society; Shamrock-Hilton
Hotel, Houston, Nov. 17-20.

Short courses

Oceanic instrumentation & communi-
cation, University of California,
Los Angeles, Oct. 21-Nov. 1; $375 fee.

Reliability engineering and manage-
ment, University of Arizona, Tucson,
Nov, 4:13; $275 fee.

Modern small digital computers,
University of Wisconsin's Department
of Engineering, Madison, Nov. 14-15;
$70 fee.

Call for papers

Geoscience Electronics Symposium,
IEEE; Marriott Twin Bridges Motor
Hotel, Washington, April 16-18, 1969.
Jan. 1 is deadline for submission of
abstracts to M.E. Ringenbach, director,
Equipment Development Lab., U.S.
Weather Bureau, Room 201—Gramax
Building, 8060 13th St., Silver Spring,
Md. 20910

Electrical and Electronic Measurement
and Test Instrument Conference, IEEE;
Skyline Hotel, Ottawa, May 5-7, 1969.
Jan. 15 is deadline for submission of
abstracts and summaries to Dr. George
E. Schafer, Institute for Basic
Standards, National Bureau of
Standards, Boulder, Colo. 80302

International Communications
Conference, IEEE; University of
Colorado, Boulder, June 9-11, 1969.
Jan. 1 is deadline for submission of
papers and abstracts to Dr. Martin
Nesenbergs, Environmental Science
Services Administration, Institute for
Telecommunication Sciences, R614,
Boulder, Colo. 80302
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JANTS

Service seals the sale. it's that way with everything.
Resistors, too. Virtually every major domestic manufac-
turer who uses fixed composition resistors has at some
time known the service that is distinctly Stackpole’s. We
back up what we sell. It's been that way for over 35
years. Why not put your next resistor order where service
is still part of the sell. Stackpole Carbon Company, Elec-
tronic Components Division, Kane, Pennsylvania 16735.
Phone: 814-837-7000. TWX: 510-695-8404.

ELECTRONIC COMPONENTS DIVISION



Fairchild's 8040 counter provides a unique time
base with five gate times in the frequency mode:
1msec through 10 sec. It's the only instrument

in its price range that allows you to display the most
significant digit for any frequency without buying

Fnur-digit COUNRREL. | oxta digits. The 8040 time base is 60Hz line

frequency with 0.1% stability. It offers 1 Megohm

[} - - - ] -
s f d d I input. Its range is 10Hz to 2MHz. A fifth digit is
lgnl _Itunt lglt ls-p !Iv optional. If you need a more sophisticated counter,
Isoh five-digit, 30MHz instrument. It’
without extro digits:| 5o o s dos a ot more than
sasu E———— the 8040. Call for specs on both. Dial
o | e (408) 735-5201. Ask for Don Greening.

INSTRUMENTATION

FREGUENCY METER MODEL _

e T

FAIRCHILD INSTRUMENTATION A Distsion of Fairchild Camers sna Insttutient Corporation 974 Eas® Arques Avenue Sunnyvale, Cahfornia 94086 (408) 735-5201 TWX 910-339-9217
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Editorial comment

For NASA: days of decision

Despite a history of unprecedented successes, NASA
enters its second decade burdened by doubts, un-
certain of its role. In the past, the agency’s tasks
were primarily mission-oriented. In the future this
could change, partly as a result of the current de-
emphasis on space programs and the concentration
on aeronautical research (V/STOL and the like).
Moreover, the agency has built up an enviable
bank of advanced technology and management tech-
niques that some observers think can be applied to
solve a variety of critical problems.

It has been proposed that NASA’s experience be
brought to bear on urban problems such as pol-
lution control and transportation—either by letting
the agency itself tackle those jobs or through forma-
tion of a second superagency that would exploit
NASA’s technological know-how and emulate its
management of large-scale endeavors.

Ironically, “uncertain and unusual times” are
blamed by NASA officials for the drastic curtailment
of its funds and programs. James E. Webb, who
issued a surprise announcement of his retirement
as head of the space agency last month, blames
the war in Vietnam, the peace talks in Paris, the
problems of the cities, doubts about Soviet inten-
tions, inflation and the balance of payments, and
the uncertainties of an election year for putting the
U.S. and its space program in “a position from
which it is most difficult to chart a clear and certain
course for the future.”

Budget costs have forced drastic reduction of
NASA’s work force from about 400,000 three years
ago to an estimated 200,000 at the end of this fiscal
vear. The decision to cut back NASA programs,
Webb and other experts assert, puts the U.S. in the
position of accepting all the disadvantages of a
second-rate nation in space.

Nevertheless, top NASA planners are optimistic
about holding together the agency’s senior manage-
ment group so that programs can be reactivated
when and if the funds become available. At the
same time they’re trying to pin down the reasons
for NASA’s successes and to analyze its shortcom-
ings. Webb, in addressing the John Diebold Lecture
at the Harvard Business School on Sept. 30, identi-
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fied NASA programs as having these distinguishing
features:

= Multiple objectives. They include studying the
space environment by means of sounding rockets,
earth satellites and deep space probes; manned ex-
ploration of space; searching for extraterrestrial
life; expanding space technology to promote human
welfare, and applying it to national defense.

* Work at the frontiers of knowledge. This re-
quires facilities and equipment much of which is
without precedent.

* Long lead times. A span of years may be
needed between conception and conclusion of a
mission. Space projects cannot always be “slipped”
in the conventional way. For example, during the
1970’s, the planets will line up in such a way as to
encourage deep space exploration.

s High reliability. The risks to human life and
the public’s concern over each mission allow few
second chances.

» Persistent and exacting scrutiny. The agency is
watched by the mass media, the public, Congress,
and the scientific community.

= A complicated dependence of programs on the
political mood.

= The crucial role of feedback and quick response
to feedback in all phases of planning and operation.

It is clear that not all of these characteristics are
unique to the space program. Webb himself noted
that they appear whenever the nation undertakes
an unusually complex task requiring a concentra-
tion of large and diverse human and material re-
sources, and involving the supply of fresh know-
ledge and advanced technology.

For NASA the race to the moon was a bonus that
may be hard to match when the agency turns to
urban problems. Yet it would make sense to tackle
them as an integrated whole with an awareness of
all their interrelationships.

In the end, Congress and the new administration
must face up to reformulating the nation’s long-term
goals, determining NASA’s role, and deciding
whether a new NASA-like agency is needed to rule
over nonspace projects. Without such direction, the
agency could undergo serious deterioration in plant
(now estimated to be worth $4 billion), personnel
and morale.

By the time that NASA’s budget is finalized (the
agency is now operating on an interim plan) it may
be reduced to a figure of about $3.8 billion. Al-
though this is a far cry from its peak of $5.2 billion
in fiscal 1965 and 1966 and a billion or two below
what Thomas Paine, the agency’s acting chief,
would like to see, it is still a whopping lot of money
to spend.

But without guidance NASA could spread its re-
sources too thin—wasting them on projects that will
be curtailed, and inadequately supporting more im-
portant ones.
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To solve some sticky ferrite problems,
we're pressing tubes and rods up to 20 inches.

The old way of making large ferrite
parts is simple: epoxy or glue small
ferrites together. But the resulting
problems aren’t so simple. Magnetic
characteristics suffer. Costs are
high. And delivery schedules are
excessive.

Now, new pressing and firing tech-
niques let Indiana General make
single piece large parts. Up to 35
Ibs. And in giant sizes, like 10" sq. x
2" plates, 3" dia. x 20" rods, and
6” 0.D. x 4” 1.D. x 20" tubes.

Ourlarge ferrite parts have opened

up new design opportunities in
oceanography. VLF communications
applications, in the 10to80 kcrange,
need large ferrite parts for higher
power. And our new sizes, in
Ferramic® O-5, deliver the massive
“‘brute wave forces'” to penetrate
denser-than-air media with none of
the problems of epoxied ferrite as-
semblies. 0-5's high permeability
results in higher sensi-
tivity in antennas where
signal strength dissi-

pates rapidly.

So instead of looking high and low
for high power, low frequency an-
tenna ferrites, look to Indiana
General. Where we keep magnetics
problems from making you come
unglued. For technical information
on our new large ferrite parts capa-
bility, write Mr. K. S. Talbot, Man-
ager of Sales, Indiana General
Corporation, Electronics Division/
Ferrites, Keasbey, New Jersey.

INDIANA GENERAL

Making Magnetics Work.



lon implantation
gets official nod
at Hughes Aircraft

Beam-lead IC's,
still on wafer,
get 100% testing

Ferrite cores live on
in memories of IBM
and another firm

Electronics Newsletter

October 14, 1968

Researchers at Hughes Aircralt will soon be ready to commit jon-implan-
tation techniques to production in both metal oxide semiconductor and
avalanche diode (impatt) devices. Sumples of a dual 25-bit, two-phase
shift register with a speed of 30 megahertz should be ready in six ionths.
That's about 20 Mhz faster than present speeds for MOS shift registers,
Hughes officials say. The Hughes technique reduces parasitic capacitance
of the MOS devices by as much as five. allowing a corresponding speed
increase. Projected performance for the shift register is based on tests
on a nine-stage MOS integrated-circuit ring oscillator showing an average
propagation delay of 4 to 4.3 nanoseconds, versus 20 to 25 nanosec-
onds for a similar device made on the same wafer with only diffusion
techniques.

Ion-doped impatt diodes generating 1.5 watts at X band (9 to 11
gigahertz) have already been made, and a Hughes spokesman says it’s
“a real fight” to get bevond the 1.1 or 1.2 watts achieved to date in
impatt diodes using diffusion.

Since early September, Ravtheon’s semiconductor operation has been
performing complete a-c. d-¢, and temperature tests on beam-leaded
integrated eircuits still on the wafer. Customers for Raytheon's flip-tab
circuits—among them the Autonetics division of North Awnerican Rock-
well—can now be more confident of getting only good devices in their
hybrid packages.

The circuits are now tested before being etched apart, but within a
month Raytheon expects to have perfected a technique in which the
dice are etched apart but held together by an acrylic “glue” during test-
ing. The circuits must be ctched apart, rather than scribed, because the
beam leads protrude over the edge of the chip. The test equipment, a
modified version of the Fairchild instrumentation testers Raytheon
already owned, remembers the location of each failed device—instead
of marking it with ink, an impossibility at —55 C. This information is
stored on a tape that goes to the customer along with the wafers.

Nevin Kather, head of the semiconductor operation, says that the
process is the first to perform 100% testing belore packaging.

Most computer companies are betting on planar thin filins, plated wires,
or semiconductors to eventually succeed the ferrite-core memory. But
the biggest of themn all appears to have put its chips on cores. IBM has
increased the performance of these standbys through the use of a high-
speed buffer technique in its 360 85 computer. And it will play this
hand in the next round of 360 model announcements, expected soon.

IBM isn't playing a lone hand. either. A major competitor has confirmed
that it, too, is betting on the ferrite core’s continued viability; however,
this firm is relying on advanced assembly techniques rather than on a
bufter.

Evidence of 1BM's position has been building. First, a paper pre-
sented by an 1BM engineer in 1967 showed how a buffer could increase
the performance of the company’s obsolescent 7000 series computers.
Second, a paper presented this swmmer discussed how a couventional
microsecond-runge computer memory could appear to have perhaps a
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Top marketing man
at Fairchild spurns
raise for Raytheon

U.S. may bar IBM
from time sharing

Grumman, charged
with excess profit,
sues to open files

Electronics Newsletter

thousand times its true capacity when used as a buffer in front of a
magnetic disk file, indicating that the buffer idea isn’t limited to a narrow
speed range.

Third, the stream of IBM papers on thin-film memory technology
stopped abruptly two years ago, implying that the company has either
discontinued all but the most research-oriented work in this area, or
that it has launched a full-scale effort to develop plated wires or some
related technology, and has cut off public pronouncements by its
employees on the subject.

But the latter possibility was squelched at an IEEE meeting this
summer; when asked at that time if the company was working on plated
wires, an IBM spokesman—with a directness uncharacteristic of the
firm—answered with a flat “no.”

This month, Raytheon hired a top marketing man and a production
specialist away from its next-door neighbor in Mountain View, Calif.—
Fairchild Semiconductor. They are the first executives to leave Fair-
child since general manager Thomas H. Bay resigned the day after
C. Lester Hogan’s arrival.

Marshall Cox spurned a Fairchild promotion to director of domestic
commercial sales (meaning computer sales, Fairchild’s main target) to
become director of marketing for Raytheon’s Components division. Jack
Megarian became manufacturing manager for the division; he had been
a minister without portfolio since returning to Mountain View from
his post as director of Fairchild’s South Portland, Maine, plant just before
Hogan and a band from Motorola took over the company.

Cox’s move may precipitate another reshuffle in Fairchild’s marketing
organization,

“Components division” is actually a misnomer for the Raytheon divi-
sion. Only a month ago, Raytheon reorganized the division to comprise
its nonmilitary West Coast operations: semiconductor in Mountain View,
computers in Santa Ana, and marine products in South San Francisco.

Both new men will have divisional responsibilities but will concen-
trate, at first at least, on the semiconductor operation. This operation
already has a marketing manager, A. C. Schunk.

Industry insiders say there is a good chance that the Justice Department
will take legal action to force IBM out of the time-sharing business.
Justice is now investigating whether IBM's substantial time-sharing
operations violate a 1936 consent decree in which the computer maker
was prohibited from directly operating a “service bureau business.”
Even if the Justice Department decides that time sharing cannot be
defined as a “service bureau,” there still might be attempts to halt IBM’s
growth in this field.

Grummun Aircraft Enginecring’s suit against the Renegotiation Board
is being watched closely by the aerospace and electronics industries.
Using the Freedom of Information Act, Grumman is seeking access to
board files to determine how the board can claim that Grumman made
excess profits on Government contracts in fiscal 1965. The Government
says Grumman’s position could set a dangerous precedent, because the
company could also see confidential data about other manufacturers.

Electronlcs | October 14, 19€8
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IDEAS /CRT Displays

"SYLVANIA

New CRT family
reduces computer
readout cost

Giving the best of both worlds, Sylvania's new CRT
line has performance of special tube designs with the
economies of mass-production types.

Videomaster stock market display system
uses low-cost computer readout CRT to obtain
crystai-clear display in a minimum of space.

When it comes to matching the high speed of modern
computers the CRT readout is king. Now, Sylvania’s
new family of computer readout CRTs gives you the
best features of CRT readout at a price you can afford.

A typical application for these tubes is shown in the
photograph. Here, Ultronic Systems Corp., a subsidi-
ary of Sylvania Electric Products Inc., uses a 12-
inch tube to display stock market information and
business news reports in a revolutionary desk-top
display system.

The Ultronic® Videomaster™ literally makes all other
stock quotation machines obsolete. In its basic mode
of operation, the machine’s CRT displays seventeen
separate items of information about
the selected stock.

In the Marketminder mode, the
Videomaster will keep track of the
last selling price of eighteen selected
stocks. A third mode, the Limit-
minder, notifies the user when any of
eighteen stocks reaches a preselected
high or low limit. In a fourth mode,
the CRT display shows the two ex-
change tickers most frequently used,
plus news service reports. With this
much data to handle, Ultronic
needed a high-performance CRT.

Sylvania’s needle-sharp electron
gun maintains good edge resolution
and provides a highly readable dis-

continued on next page

This i1ssue in capsule

CRTs
Integrated display modules save you
time and money.

Film Circuits
Thick film resistors get down tg 0.05%
tolerance in production.

Diodes
Now you can get voltage variable
capacitors with high Qs.

Integrated Circuits
Why SUHL J-K flip flops are best for
low-power, high-speed systems.

Readouts
How EL devices can simplify photo
recording.

Microwave Components
We've solved the noise problem in
avalanche diode oscillators.

Manager's Corner
Meet tough TV set competition by
standardization.




play. The compact design of the
90°-deflection tube makes the all-
solidstate system a real desk-top
space saver. Both the 9’ and 12”
CRTs in the new line feature the
new smaller neck diameter, reduc-
ing drive circuit requirements.

As can be seen from the table, the
tubes in the new line feature either
Kimcode or T-band implosion pro-
tection. For high-ambient light con-
ditions, special optical panels can
be bonded to the faceplate to im-
prove readability. Although the
table shows our standard line of
computer readout tubes, keep in
mind that Sylvania’s extensive ca-
pabilities permit a wide range of
modifications to be made at small
additional cost.

In addition, we have a line of
high-resolution tubes for more de-
manding applications.

These high-resolution tubes pro-
vide 0.003-in. line widths with cen-
ter face resolution as high as 3000
lines. As with all Sylvania CRTs,
variations from the specifications
shown in the table are available at
nominal extra cost.

CIRCLE NUMBER 300

Low cost computer readout tubes

Defl. Approx. G2 Neck Overall
Angle Screen Area  Heater Voltage Diam, Length Safety
Size Type No. (deg.) (Sq. In.) (V/mA) (4] (In.) (in.) Protection
9"  ST-4716A 85 42 6.3/0.450 100 20mm 844 T-Band
127 ST-4729A 110 74 6.3/0.450 100 0.840 919 T-Band
15"  ST-4730A 110 100 6.3/0.450 300 1.13 1075 T-Band
17" ST-4540A 114 141 6.3/0.450 300 1.13 1125 Kimcode
2" ST4542A 114 184 830450 300 113 tea SHRSOR
20" ST-4545A 114 184 6.3/0.450 300 113 1225 Kimcode
High resolution computer readout tubes
Defl, Approx. G2 *Neck Overall
Type No./ Angle  Screen Area  “Healer Voltage Diam. Length
Size Line Width (deg.) (sq. in.) (V/mA) v (in)) (in.)
SC4859/
8" 0.003 in. 80 355 6.3/600 500 1.44 11.063
SC4676/
12 0,003 in. 70 67 6.3/600 500 144 16.60
“ SC4860/
14 0.003 in. 80 100 5.3/600 500 144 13.19
= SC5017/
15 0.004 in. 70 102 6.3/600 500 1.44 175
SC4838/
" 0.003 in. 70 149 6.3/600 500 1.4 18.75
» SCa604/
21 0.005 in. 70 262 6.3/600 700 144 2259

“Variations available for most types per customer specification.
Safety protection, AR trealng and RF| coating as required.

IDEAS /CRT's

Complete CRT display modules can be designed to meet your

space and input requirements.

Integrated display moduies
save you lime and money.

Why waste your design time on CRT circuits when
you can get a complete integrated CRT package from
Sylvania.

You supply 1-volt inputs for the X, Y, and Z axis
drives and we’ll supply the rest of the package to give
you a completely integrated display system.

Sylvania’s modular approach to CRT systems puts
the high-voltage supply, deflection circuits, filament
supply and video amplifier in one compact package.
Custom designs to meet special environmental re-
quirements can also be supplied.

This modular approach can be a real time and
money saver in the prototyping or breadboarding of
proposed systems. In general, you'll find it less expen-
sive to purchase the integrated modular package than
to design and build the individual circuits.

You also get the assurance of quality bought by
Sylvania’s long experience in the design and manufac-
ture of industrial and military cathode-ray tubes.

Our applications engineers can help you select the
best off-the-shelf or special-design CRT to meet your
needs.

Pricing on the Sylvania modular CRT packages is
based on a one-time engineering charge and a per
piece price quotation. Sylvania’s Industrial and Mili-
tary CRT group can supply anything from prototypes
to production quantities. CIRCLE NUMBER 301
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Thick film resistors
get down to 0.05%
tolerance in production.

Fast precision trimming of improved materials allows
you to get high-precision networks at low cost.

New materials and improved process controls have
enabled Sylvania to turn the manufacture of precision
thick-film resistors into a routine affair. With the new
techniques, resistor tolerances can be held to 0.059%, to
19, with temperature coefficients extending down to
as low as 20 parts per million. Tracking of several re-
sistors on the same substrate can be held in the range
from 5 to 20 parts per million per degree C.

This means that ladder networks of ten to twelve
bits can be made with accuracies better than the least
significant bit. Similarly, step attenuators with preci-

-

sion of 0.1%, can be obtained. R-C networks can be
held to 0.259%, over a broad temperature range.

And best of all, these devices can be made economi-
cally thanks to the Sylvania-developed forty-position
trimming machine.

This machine incorporates precision bridges and
fast-action abrasive shutoff devices to get high-speed,
high-accuracy trimming. The forty-station capacity
allows trimming of complex multi-resistor arrays at
minimum cost.

Thick-film networks have many advantages over
conventional discrete precision networks, including
good thermal tracking, smaller size, lower cost, re-
duced weight and higher reliability. In addition, film
networks can be hermetically sealed to eliminate the
effects of humidity on the long-term stability of the
network. This is difficult to do with discrete compo-
nents of any reasonable size. Because these film net-
works are fabricated simultaneously from the same
resistor and conductor inks, consistency of character-
istics is improved. Reliability is improved by the
elimination of many hand-wired connections.
CIRCLE NUMBER 302

Resistor trim machine with forty stations can trim resistors to tolerances as tight as 0.05%. Inset shows typical trimmed circuit
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Now we've boosted
the Q of VVCs.

Sylvania’s expanding family of voltage variable
capacitor (VVC) diodes now includes units with
Q's of 500 and better.

When they couldn’t get the special VVCs they
needed anywhere, a major manufacturer of com-
munications equipment brought their problem to
Sylvania.

They required very high-Q VVCs tightly matched
into quads by capacitance change ratio for use as
the tuning device in high-frequency amplifiers.
Fast action was essential to meet the customer’s
production schedules.

A special team consisting of the customer en-
gineers and Sylvania’s engineering and produc-
tion groups was rapidly formed to concentrate on

a fast solution to the situation. By working closely
with the user, and applying Sylvania’s diode know-
how, the required quantities were supplied on time.
And the result is a new series of VVC diodes in the
Sylvania line.

This high-Q series features typical Qs in excess
of 600 and a choice of capacitance values from 4.0
pf to 33.0 pf, nominal. Tuning ratios are closely
controlled to the typical values shown in the char-
acteristics table.

When it comes to packaging, you can write your
own ticket because Sylvania has the flexibility to
meet your needs.

Whether you want your VVCsin chip form, DO-7
package or in any other form factor, Sylvania’s
VVCs offer a greater design margin.

The new series is also available in matched sets
of two or more diodes with tightly controlled ca-
pacitance and change ratios between units.

When you need VVC diodes, take advantage of
Sylvania’s specialized design knowledge and our
proven ability to deliver the goods.

CIRCLE NUMBER 303
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Typical curve of capacitance versus reverse
bias voltage for VVC diode.

D6800 series high-Q voltage variable capacitors

Capacitance(Cr) Quality Capacitance
Vi=4VDC Factor (Q) Ratio
=1 MHz Ve=4VDC C2y/Caoy
pF 1=50 MHz =1 MHz
TYPE (nom.) {min.) typical
D6900 40 800 28
D6301 5.4 800 28
D6902 68 600 28
D&903 82 600 28
D694 10.0 600 29
D6905 12.0 600 28
D6906 15.0 500 28
D6907 18.0 500 30
D608 20.0 500 3.0
D6909 20 500 30
D10 270 500 3.0
D691 35.0 500 31

Breakdown Voltage (| g=10uA)=30VDC
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of —55°C, +25°C and +125°C. =100 91
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How EL devices
can simplity
photo-recording.

Electroluminescent panels make it easy to place sup-
plementary data on fiims without complex optical
systems.

If you have problems in placing identification marks
or other types of data on films you may find your
solutions in electroluminescent displays. EL has many
advantages in this type of application. First of all,
EL devices provide a planar display. The light source
is almost in direct contact with the film, assuring a
sharp image and minimum light spread. In Sylvania’s
electroluminescent devices, the use of a thin glass
cover plate allows the film to be as close as 0.025 in.
to the light source. Since the electroluminescent device
is in direct contact with the film, there is no problem
of designing or maintaining complex prism lenses and
other optical components.

A second advantage of electroluminescent displays
is low power consumption, therefore, less heat. This
can be a real problem in incandescent lamp systems.

Another advantage is the very uniform light pro-
duced by electroluminescence over a given area, as
compared to incandescent sources.
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Fig. 1. High-density display using EL light

e e

Fig. 2. Numeric EL display can be changed

Probably the greatest advantage of EL in photo-
graphic applications, is the wide variety of display
patterns you can obtain. Nearly any shape, symbol or
group of symbols can be used. And they can be tailored
to any format for a particular application. The
ability of EL to display high-density patterns allows
substantial amounts of data to be placed on each
device (Fig. 1).

There are a number of ways that EL can be used
to record information. A straightforward approach is
to use a Sylvania ELX-4 numeric display like that
shown in Fig. 2 for contact printing. Different combi-
nations of digits can be obtained simply by energizing
the appropriate segments.

Similar information can be obtained using an EL
matrix (Fig. 3). A negative containing the desired in-
formation is placed over the matrix. The data to be
recorded is transferred to the film by energizing se-
lected elements of the EL device.

The graphs shown in Fig. 2 give typical exposure
times for EL devices used with different types of film.
Note that lamp is operated well below rated voltage,
thus assuring long life.

It is also possible to use an EL binary dot matrix to
place binary-coded information on the film. In this
application, the high operating speed of Sylvania EL
devices allows the display to keep up with rapidly
changing data.

The ease with which EL displays can be modified
to meet particular application needs means that Syl-
vania probably has the answer to your recording
problems. Talk to our engineers and you’ll find out.
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IDEAS / Microwave Components

We've solved the noise
problem in avalanche
diode oscillators.

New Sylvania design combines the advantages of
solid-state construction with noise levels of a klystron.

A combination of careful diode processing and im-
proved circuit design has knocked 10 to 15 dB off the
noise figure of typical avalanche diode oscillators. The
measured noise figure of a balanced mixer using a

Sylvania SYA-3202 local oscillator is within a fraction
of a dB of that obtained with a klystron. (Fig.1.) No
filters, coupled cavities or other external circuits are
used in the new design.

The SYA-3202 (waveguide) and SYA-3203 (co-
axial) oscillators are designed for use as local oscillators,
parametric amplifier pumps and other applications
requiring low AM noise. The reduction in AM noise-
to-carrier ratio is obtained over a broad range of fre-
quencies away from the carrier.

The AM noise-to-carrier curve for a typical ava-
lanche diode oscillator and for a Sylvania low-noise
oscillator are shown in Fig. 2.

The X-band oscillators are available in power out-
puts up to 50 mW, and can be used as a direct replace-
ment for klystron oscillators in many systems.
CIRCLE NUMBER 306
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IDEAS / Manager’s Corner

Meet tough TV set
competition
by standardizing.

Standardization is always a valuable tool in cutting
production costs. It is especially valuable today where
the pricing of black-and-white TV sets is an important
marketing edge in meeting foreign competition.
Obviously, a key cost element in any black-and-
white TV set is the picture tube. When you pick a
standard tube for your design, you get the benefits of
high-volume production and, as a result, lower cost.
What is the lowest cost tube? In the 17’/ to 23"’ sizes,
we recommend a tube with the following specifications:

Heater: 6.3 V, 450 mA.
Accelerator Grid (G2) voltage: 35 V.
Implosion protection: Kimcode with mounting ears.
Neck diameter (16” and above): 1'/»".
Anode rating: 12 kV min., 23 kV max.
Button location: short side.
Deflection angles: 16” to 22" —114°
23" —110°

But keep in mind that locking into a standard tube
does not have to mean a loss of flexibility in your de-
signs. Because Sylvania is a high-volume producer of
many tube types, modifications of standard tube lines
can be made at slightly higher cost.

For example, do you need a low-drain filament for a
battery portable? We’d suggest that you replace that

6.3 V heater with a 12.6 V, 72 mA, or 12.6 V, 150 mA
unit. From Sylvania you can do it with off-the-shelf
availability, and it’ll cost only pennies more.

What about G2 voltage? For lowest cost and low
B+ requirements you can’t beat the tried and true
35 V variety. But again, for only pennies more you can
select a unit tailored to meet your requirements from
our library of electron guns. And again, this is an off-
the-shelf delivery with no design or tooling time, or
costs. Whether it be 35, 50, 100, or 300 volts, we have
the gun ready to go.

For implosion protection we suggest Kimcode, with
or without mounting ears. Because we manufacture a
wide variety of implosion protection systems every
day, we can also offer PPG bonded, T-band, and Shel-
bond systems at only slightly greater cost.

To sum up, you can meet foreign competition on an
equal footing by standardizing your tube lineup. In
addition, Sylvania’s standard line of 12, 15", 17",
20", 22" and 23" B & W tube offer styling features
not yet available in all foreign types. These features
include the bold modern “flat-face, square-corner”
look that spells the “in”’ styling of up-to-the-minute
design.

( Dopink

J. L. Dangremond
Product Sales Manager

This information in Sylvania Ideas is furnished
without assuming any obligations.
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AiResearch makes some of the
world’s most advanced electronic components.

But they're not for sale.
AiResearch is notin the electronic
component business. We are in
the electronic systems business.
And, today, system capability
demands a sensitive and critical
awareness of component tech-
nology.

AiResearch has it.

This includes complete in-house

capability to incorporate the latest
electronic advances into our aero-
space systems.

AiResearch is currently pro-
ducing complete systems that
combine the most advanced
devices with a high level of inte-
gration, using thin and thick film
techniques, and sophisticated in-
terconnection technologies. Such

as multilayered circuit boards,
welded matrices and wire wrap.

For more details about our air-
borne electronic systems capabil-
ity, contact AiResearch Electronic
Systems, 2525 W. 190th Street,
Torrance, Calif. 90509.
AiResearch Electronics Capability
Starts at Home

e

Garrett is one of The Signal Companies L’l
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New flame resistant

1GLASKYD
27100 FR

Alkyd Molding Compound

for economical
high performance
connectors

This card-edge printed circuit connector
won't singe your reputation.

Made with GLASKYD 7100 FR, it's re-
placing DAP for some mighty good rea-
sons. Point 1—it provides comparable wet
electrical properties at a much lower ma-
terial cost. Point 2—it's economical in
other ways, too. In slug form, its fast
molding cycle increases production sig-
nificantly. Point 3—it has low weight loss
at elevated temperatures and permanent
flame resistance exceeding normally ac-
cepted requirements. So specify New

GLASKYD 7100 FR alkyd molding com-
pound over DAP for savings and quality
right down the line.

Among the many types of GLASKYD
available, chances are there’s a GLASKYD
molding compound that will meet your
needs . . . for flexural strength, impact
strength, arc resistance, low water absorp-
tion, flame resistance, heat resistance, di-
mensional stability, and many more advan-
tages. Write today for technical brochure
to American Cyanamid Company, Plastics
Division, Wallingford, Connecticut 06492.

SALES OFFICES IN: CHARLOTTE e CHICAGO e CLEVELAND e DALLAS e DETROIT ¢ LOS ANGELES e MINNEAPOLIS
OAKLAND o PHILADELPHIA ¢ TUKWILA, WASHINGTON o WOODBRIDGE, CONNECTICUT o ALSO AVAILABLE IN CANADA.
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Allen-Bradley hot-molded resistors are the first resistors to meet

l r s the requirements at the S /eve/ of the new MIL-R-39008A speci-
fication, which covers the general requirements for established reliability

for Insulated Fixed Carbon Composition Resistors. ® And Allen-Bradley
provides this “peak’’ performance in a// three ratings—the 1 watt,
1/2 watt, and 1/4 watt—and over the complete resistance range from

2.7 ohms to 22 megohms! ® This conclusively demonstrates the
superiority of Allen-Bradley’s exclusive hot-molding tech-
nique. Completely automatic machines developed, built, and
used only by Allen-Bradley produce such uniformity from
resistor to resistor—billion after billion—that long-term performance can be accurately predicted. And
Allen-Bradley hot-molded resistors have no known incident of catastrophic failure. ® For complete
specifications on this quality line of resistors that afford tops in performance,
please write to Henry G. Rosenkranz and request Technical Bulletin 5000. @
Allen-Bradley Co., 1201 S. Second St., Milwaukee, Wis. 53204. Export
Office: 630 Third Ave., New York, N.Y., U.S.A. 10017. In Canada: N/

Allen-Bradley Canada Ltd. A LLE N - B B A D LE Y
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Using spot ties for
wire harnessing?

o

iciffigit-sy
/

w16 Sou@ oou8 380

NS-

HERE IS THE

GUDEBROD
SYSTEM “S”

—SPEEDS THE WORK-SAVES MONEY, 100!

Sdl

iy oD

GUDE-TIES CUT LENGTHS —Specifically produced for spot
knotting these handy cut lengths of Gudebrod Flat Braided
+ Lacing Tape are dispenser packaged for one hand, speedy with-
pt LENGTH drawal. Available in 67, 8%, 10*, 12", 15*, 18", 20" and 22°*

" 100 PIECES : lengths (other lengths on order). Meet or exceed MIL-T Specs,
: |E S’b no-slip knots hold firmly without cutting insulation.
GUDE-T
NYLO GUDE-SNIPS —These palm-of-the-hand snips cut cleanly,
easily. For right or left hand use, spring action, DuPont Teflon
1.713A bearing. Allow operator to have free use of fingers without con-
MiL- we stant reaching for knife or shears. Save motion, save time.
op 8R0S, SWK €O !
GUDEBR " wew YORK

WA -
PNILAD“Z::‘ _ CHICAGO

. GUDEBROD SWIVEL-TILT HARNESS BOARD MOUNT—
. . Balanced, two dimensional action brings every section of the
harness within easy reach. No stretching, no straining. Knots are

tied in an easy, natural position. Cuts fatigue—speeds work.

Here you have the Gudebrod System ‘S’ for spot tie lacing,
based on the high quality, high speed Gudebrod Lacing Tape —
if you’re interested in saving money while speeding the harness

work, get in touch with us. (For continuous tying, ask about
System “C”.)

105 ANGE\JS

PATENT penoing

!

iy

"

Available also in other types
of Gudebrod Lacing Tapes

UDEBROD
fDZ bkt ol il

GUDEBROD BROS. SILK CO., INC.. Founded 1870, 12 South 12th Street, Philadelphia, Pa. 19107
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Gudebrod Swivel-Tilt Harness
Board Mounts available
in several sizes
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Allen-Bradley cuts space requirements
with new sealed type Z cermet trimmers

1"/{ jos.?
ZOu <

Yowatt timmer
shown 5 times actual size

tis latest addition to the Allen-Bradley line of cermet trimmers...the
type Z...affords high performance in an especially compact package

The cermet material—an exclusive formulation developed by
Allen-Bradley—provides superior load life, operating life, and electrical
performance. For example, the full load operation (!, watt) for 1000
hours at 70°C produces less than 39 total resistance change. And the
temperaturc cocfficient is less than =250 PPN /°C for all resistance
values and throughout the complete temperature range (—55°C to
+125°C).

The Type Z is ruggedly constructed to withstand shock and vibration.
The unique rotor design ensures smooth adjustment and complete
stability under severe environments. The leads are permanently an-
chored and bonded. The connection exceeds the lead strength—opens
cannot occur. Leads are weldable.

The enclosure is SEALED. It is both dust-tight as well as watertight,
and can be potted. Mounting pads prevent moisture migration and
also post-solder washout. For full specifications on this new spaccsaving
cermet trinuner, please write Henry G. Rosenkranz, Allen-Bradley Co.,
1344 S. Second St., Milwaukee, Wis. 53204. In Canada: Allen-Bradley
Canada Ltd. Export Office: 630 Third Ave., New York, N.Y., U.S.A. 10017.

-1

ALLEN-BRAI

. 3
A L]
N/ QUALITY ELECTRONIC COMPONENTS

f— 174"

= 1/4"—

SPECIFICATIONS SUMMARY
Adjustment: Horizontal or vertical.
Temperature Range: —55°C to 4125°C.

Resistances: 50 ohms through 1 megohm.
Lower resistances available.

Tolerances: +20% standard, +10% available.
Resolution: Essentially infinite.

Rotational Life: Less than 2% total resistance
change after 200 cycles.
Rotation: 300° single turn.

End Resistance: Less than 3 ohms.

JLEY



Trusonic
found a
better sound
at Durez

Trusonic builds its new, sophisticated
sound systems around speaker cones pre-
cision-molded from Durez® phenolics.

Trusonic has found that our phenolics,
molded into cones with perimeters as thin
as .0065"”, gave a truer energy transmission
than any other material. The added resist-
ance of our phenolics to moisture, shock,
and distortion lets Trusonic guarantee its
sound systems for 10 years with complete
confidence.

48 Circle 48 on reader service card

Would a tough wafer-thin material with
excellent electrical properties improve an
idea of yours? Challenge us with your de-
sign. Ask your molder for details, or write
Durez Division, 9010 Walck Road, North
Tonawanda, N.Y. 14120.

Il hooker

DUTEZ ....eion
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T/STOP

minable

Universal; extended range

7 nanosecond pulse resolution
Full 50 MHz counting
Programmability, BCD output...

all for only $1185.

Our new model 110A offers you a
broader range of operational advantages
than any other counter/timer in its
price range.

Front-panel functions are tailor-
made for programming with our Model
501A Programmer (shown at right) or
can be readily selected by virtually any
contact-closure or logic-level source.

The extended frequency range,
dc to 50 MHz, of the Model 110A to-

MODEL 501A DIGITAL PROGRAMMER

gether with such ad-

to expect from Mon-

vantages as: provi-

sion for use of an ¢« -+ [

external time base;

santo. The price is
only $1185.00, FOB
West Caldwell, N. J.

internal time base,

marker, and gate outputs; the inherent
reliability of our “4th generation” inte-
grated circuit design, plus our usual
2-year warranty all combine to assure
you the versatility, the reliability, and
integrity of performance you have come

Eighth digit optional
For a demonstration, or for full tech-
nical details, call your local Monsanto
Field Engineer or contact us directly at
Monsanto Company, Electronic Instru-
ments, West Caldwell, New Jersey
07006, (201) 228-3800.

Monsanto
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And 15,000 hours says I’'m tough

Clifton’s long life synchros have exceeded 15,000 hours
of continuous testing and remained within specification.
Clifton will guarantee a minimum of 5,000 hours for
almost any application and, depending upon the end
use, may guarantee them much longer.

These synchros retain all the high accuracy or torque
of standard Clifton synchros. In fact, you can order
them right out of the Clifton catalog without forfeiting
a single catalog parameter except friction which is
raised slightly. NO PENALTY in phase shift, impedance

50 Circle 50 on reader service card

angle, torque or input power and only a slight increase
in cost over standard synchros. Compare these features
with other long life synchros on the market today.

For further information call your local Clifton Sales
Office or 215 622-1000 or write 5050 State Road,
Drexel Hill, Pa. 19026.

CLIFTON I

DIVISION OF LITTON INDUSTRIES
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Military and aerospace
equipment demands proven
reliability. Thats w
Dytronics specities capacitors

of MYLAR

Dytronics Co., Inc., of Columbus, components we select. Hundreds MYLAR has high tensile and dielectric
Ohio. makes Primary Phase Angle of our Primary Phase Angle Standards  strength. Its unexcelled thinness has
Standards that are used all over the are in military usage. and we are not enabled manufacturers to reduce size
world in all temperature extremes. aware of a single failure of capacitors and weight in capacitors.

Each precision unit uses 70 e of MYLAR...we feel that this is Isn’t that reason enough for you
capacitors of MYL.LAR* evidence of both the reliability  to consider capacitors of MYLAR in
polyester film. Why and performance of MYLAR your designs? For additional informa-
MYLAR? Here's what Paul and we find that capacitors of tion write to Du Pont, which offers the
Ryan, President, had . MYLAR cost about the same thinnest, most versatile range of

to say: “Military and major j: as those made of paper.” capacitor dielectric materials available.
aerospace facilities cannot MYLARoffers thermal Address: Du Pont Co., Room

afford equipment failure,

stability from —70°to +150°C.,  5852B. Wilmington, Delaware 19898.
and we must be sure of the :

AT OFF

plus excellent resistance to
most chemicals and moisture. MYLAR?

A typical part of the Primary Phase Angle Standard
shown above with four capacitors of MYLAR (green).

Electronics | October 14, 1968 Circle 51 on reader service card 51



Resolve 10 Nanosecond Signals Buried In Noise

Complex repetitive waveforms are accurately resolved to 10 nanoseconds and recov-
ered from noise in the new PAR™ High Resolution Boxcar Integrator. The Model
160 achieves signal recovery by time averaging a small portion of a coherent wave-
form over a large number of repetitions. Because the mean value of the noise ap-
proaches zero when averaged over many repetitions, the averaged output results only
from the coherent content of the sampled portion of the waveform. To recover the
entire waveform, the incremental portion being sampled and averaged is either man-
ually or automatically scanned over the period of interest.

An optional digital storage module is available for maintenance of averaging accuracy
in situations where the repetition rate of the investigated phenomenon is extremely
low or to serve as an interface to peripheral data processing equipment.

Price of the Model 160 Boxcar Integrator is $3,250. For more information or to arrange
a demonstration write Princeton Applied Research Corporation, P. O. Box 565, Prince-
ton, New Jersey 08540 or call 609-924-6835.

PRINCETON APPLIED RESEARCH CORPORATION
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Displays

Bright idea

Replacing a cathode-ray tube with
an array of light-emitting diodes
doesn’t look too hard on paper. But
efforts to turn that idea into a
workable piece of hardware have
left many an engineer muttering in
frustration. The initial problem of
fabricating such a matrix has, for
the most part, been solved. Still
unsolved is the problem of inter-
facing the diodes with buffer elec-
tronics that can turn each light
emitter on and off separately.

A research team at General Elec-
tric’s electronics laboratory in
Syracuse, N.Y., has avoided this
hangup by approaching the prob-
lem from a different direction. In-
stead of adding buffer electronics
to the matrix, it puts the electronics
into a monolithic integrated cir-
cuit that also contains light-emit-
ting  gallium-arsenide  diodes.
Hence, the circuit can contain
logic, memory, and light.

Sizing up. GE says it can’t make
the chips larger than an inch with
a density of 400 dots per square
inch without bonding. And the
present experimental devices still
need buffering when used with a
computer because of voltage dif-
ferences. However, GE says the
circuitry can be altered to take
commands from the computer
without buffer electronics. This
would reduce the system’s com-
plexity since thc present switches
are two-terminal devices.

Allen M. Barnett, a member of
the research team, foresees the
development of proprietary three-
terminal devices that will connect
to a computer with an output of 10
volts instead of the 90 needed to
turn on the two-terminal switches;
crt’s require thousands of volts.

The circuit is made by growing

-—Circle 52 on reader service card
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On display. General Electric's monolithic array of gallium-arsenide
light-emitting diodes, left. Individual diode is on the right.

islands of material on gallium ar-
senide and diffusing the p+4 junc-
tion into the opposite face. The
load resistor is diffused into the
same face as the n+ junction and
is etched into a mesa structure.
The resistor diffusion is also used
as a substrate for the metalization.

After the resistors are intercon-
nected in columns by gold metali-
zation stripes, the IC is alloyed to
an alumina substrate. The diodes
are connected in similar fashion on
an isolated p+ junction side, but in
rows running at right angles to
the n+ side interconnections. In-
dium metalization connects the
p+ rows to the substrate.

Addressing. A matrix array of
these devices and associated load
resistors uses a minimal number of
lead connections. Voltage pulses
applied to a single row and single
column can switch the device at
their intersection; and a similar
scheme can be employed to turn
off individual elements, which can
be steady-state biased in a bistable
condition.

GE says it has made the devices
of gallium arsenide phosphide and
other semiconductor compounds
as well. The first devices generate
infrared, which can be made visible
by an electroluminescent panel.

Components

Solid view

The first solid state equivalent of
the conventional vidicon will soon
be introduced by Fairchild Semi-
conductor. The product—a two-
dimensional array of 10,000 silicon
phototransistors and 10,000 metal
oxide semiconductor field effect
transistors on a half-inch chip—
will permit so much miniaturiza-
tion that a tv camera can be put
into a 4-cubic-inch package.

Such an array has already gone
into a classified camera built by
Fairchild Space and Defense divi-
sion for the military and has
produced television images with a
resolution of 100 lines per inch.
Images of this quality have been
obtained with average incident il-
lumination on the array of 0.013
foot-candle; the lower limit of in-
cidental illumination for a vidicon
is about 0.1 foot-candle.

Three years ago Fairchild
showed a one-dimensional array of
photodiodes and two years ago it
developed a two-dimensional array
of photoresistors [Electronics, Oct.
13, 1966, p. 33].

Scanning job. Electronic imaging

53
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devices, explains the developer,
Gene Weckler of the Fairchild
Semiconductor research and devel-
opment staff, usually perform the
conversion of a pattern of incident
illumination falling upon a sensing
surface into an electrical signal by
scanning. In the vidicon, a posi-
tion-controlled electron beam per-
forms the scanning, but in the solid
state image sensor, the scanning
function is accomplished by an
electronic signal which interrogates
only one photosensitive element at
any instant, but sequentially in a
prescribed manner. The sequential
flow of information from the photo-
transistors forms the video signal,
which can readily be accepted by
standard television receiving equip-
ment.

In the Fairchild array, the basic

Electronics Index of Activity

device for converting the photons
to an electrical signal is the photo-
transistor operating in the photon-
flux, or storage, modc [Electronics,
May 1, 1967, p. 75], in which a p-n
junction, which is reverse-biased
and open circuited, loses charge
stored in the depletion layer at a
rate proportional to the level of
incident illumination. A signal pro-
portional to the incident illumina-
tion may be obtained by periodi-
cally monitoring the charge
required to reestablished the initial
voltage condition at the p-n junc-
tion.

Stepping pulse. Integrated next
to each phototransistor is a
MOS FET, which assists in the
sampling of the photodetectors in
cach row of the array. A negative
voltage of sufficient value applied
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1966 1967 1968
Segment Aug. July Aug.
of industry 1968 1968¢ 1967
Consumer Electronics . 103.8 100.1 106.7
Defense Electronics 172.7 162.5 148.0
Industrial-Commercial
Electronics 122.9 122.3 118.9
Total industry 146.4 140.1 132.7

Electronics production advanced 6.3 points in August from July and
13.7 points from August 1967. The rise in the defense electronics

index was responsible for most of

the gain; that indicator rose 10.2

points from July and 24.7 points from 1967. The industrial-commer-
cial index inched up 0.6 point in the month and 4 points in the year.

The consumer index advanced 3.7
2.9 points from 1967.

points in the month but declined

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

* Revised
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to a row will turn on all the
MOS FET’s in that row. By stepping
a negative sampling pulse voltage
column sequentially, it is possible
to sample the photodetectors in
the activated row.

The input to the solid state
image sensor is an interrogation
pulse from a scan generator,
which can take a variety of forms:
a ring counter, a shift register, or
a counter and decoder matrix. For
its prototype camera, Fairchild is
using general-purpose integrated
circuits to make the scan generator
and anticipates that in the future
these will be replaced by banks of
scanning logic modules 150 mils on
the long edge placed next to the
array. These logic modules would
receive the 200 leads that presently
are laid out in fan-shaped patterns
from the four sides of the array.
The arrays the company will sell
will not be equipped with a scan
generator, requiring that the cus-
tomer design his own from cur-
rently available circuits.

Fabrication of the chip, explains
Weckler, requires only standard
integrated circuit technology. Uni-
formity in the array, he says, is
achieved by state of the art photo-
lithography, which insures ex-
teme geometric similarity between
each unit cell. State of the art
planar processing produces the
best uniformity of transistor gains,
junction capacitances, etc.

In a cube. An entire camera,
says Weckler, could be packaged
in a 4-inch cube. The package
would include batteries to provide
the required power (less than 1
watt), the lens, the scan generator,
and the single amplifier chip re-
quired to boost the output video
signal.

The variety of applications for
which the array can be used, says
John Brown, product marketing
manager of photoproducts, ranges
from tv viewing of rocket exhaust
and aerial surveillance to such ter-
restrial industrial applications as
pattern recognition, print or photo-
readers, and image tracking. The
area which will find the most ready
acceptance, he says, is in industrial
applications, where vidicons have
not been able to be used because
of low light levels, high tempera-
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tures or because of magnetic inter-
ference.

Because of the considerable cost
of one of the large 100-by-100 unit
cell arrays and the lack of exper-
ience most manufacturers have in
this area, Fairchild will make
smaller arrays available for engi-
neering evaluation and applications
research. For subsequent prototype
construction, the company will
offer the 100-by-100 array mounted
on a four-inch square base with the
200 leads in fan-array. During the
1 to 1% years that Fairchild ex-
pects will elapse between prototype
delivery and production delivery of
the arrays, purchasers will work
out individual packaging require-
ments, which will then be met by
Fairchild; at that time, Fairchild
may also include the scan genera-
tor in the package.

The present cost of the large ar-
ray (FPA-310) is in the neighbor-
hood of $20,000, says Brown, but
he anticipates that within three
years the price will drop to less
than $1,000. The smaller arrays,
which will typically be 16 by 16
cells, will sell for $750. Delivery
time for these engineering evalua-
tion models (FPA-311) will be ap-
proximately three months; present
delivery time for the FPA-310 is six
months.

Integrated electronics

Standing up to abuse

An integrated logic gate in an air-
plane requires more special treat-
ment than a movie star on tour.
The plane’s d-c power supply,
which is specified at 28 volts but
may wander from 17 to 29, must be
transformed to a nicely regulated
6 volts. And an elaborate circuit is
needed to protect the IC from en-
vironmental noise and transients
that may cause spurious triggering.
Only then will the IC consent to
make its logical decision—after
which the output must be returned
to 28 volts to perform the indicated
function.

Impatient with this kid-glove
treatment, and appalled by the cost
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Tough circuit. IC
developed by
Boeing operates on
28 volts—the

output of an

airplane’s gener-

in space, weight, and dollars, the
Boeing Co. has designed a spe-
cial NAND gate, using diode-tran-
sistor logic, that will operate di-
rectly off the power bus and will
drive lamps and relays directly.
Indications are that this robust
newcomer will find a host of appli-
cations too rugged for its dainty
computer-oriented cousins.

Boeing has licensed Siliconix
and the Electronic Components di-
vision of United Aircraft to make
the circuits. United Aircraft has
found considerable interest in the
industrial control market. Gerald
L. Parker, product manager at Sili-
conix, says that any system con-
taining lamps and relays will have
a 24- to 28-volt supply and that
most of the time it’s more conveni-
ent to make logical decisions at
this level. Siliconix says airframe
and avionics companies have re-
sponded enthusiastically to its
queries; it plans to tap the ship-
board electronics market next, and
it agrees with United Aircraft about
the circuit’s future in industrial
control.

Zeners needed. Boeing will use
the circuit in the supersonic trans-
port. (The 747 jumbo jet and the
737 short-range jet may also adopt
it) The circuit’s function, says
Henry E. Bruner, a research spe-
cialist in electrodvnamic technol-
ogy in Boeing’s Commercial Air-
plane division, will be to sequence

ator—without
special protection
from noise and
transients.

or monitor controls or situations or
to control indicators or systems. It
might, for example, drive landing-
gear of wing-flap indicators or
alarms. As many as 700 dual four-
input gates may go on a plane.

One dual gate, Bruner says, will
need three external zener diodes
to protect it against switching tran-
sients that may go as high as +350
volts. Other approaches would re-
quire many more components. For
example:

= A relay version would require
two relays and 10 diodes.

= An electronic system built with
discrete components would take
two transistors, 17 diodes, and six
resistors.

*A 6-volt IC system would re-
quire one dual gate, two output
transistors to drive a load, one
transistor, and three resistors in the
power supply, five resistors and
three capacitors to act as filters,
and 25 diodes.

Boeing has calculated that for a
given airplane, the 28-volt IC sys-
tem far outclasses—in some cases
by an order of magnitude—the
other versions in number of com-
ponents, number of connections,
weight, volume, failure rate, and
cost. And the relay system, which
is a distant second in most of these
categories, uses five to 10 times as
much power as the electronic sys-
tems.

The

performance objectives,
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however, made the 28-volt IC difli-
cult to design and build. The cir-
cuit was the brainchild of David
J. Wahl and Ronald R. Mitchell of
Boeing’s microelectronics facility.
Their idea was to produce a circuit
that not only worked off the plane’s
own power supply but was also
immune to electrical noise and able
to withstand inductive switching
transients. In addition, it had to
supply an output current of 100
milliamperes, to drive lamps di-
rectly. The circuit they devised
differs somewhat from the stand-
ard DTL gate.

To achieve the high breakdown
voltage of 90 volts, Wahl and
Mitchell use the base-collector ra-
ther than the base-emitter junction
of an npn transistor as the input
diode; this design results in the
creation of a parasitic pnp tran-
sistor from each input to the sub-
strate. In addition, the output
driver circuit is connected as a
Darlington pair to ensure adequate
current drive.

Deliberate. Most important, the
circuit has been deliberately made
slow; it takes more than 2 micro-
seconds to switch and will with-
stand transients for that period of
up to =65 volts. To reduce the size
of the capacitor loading, Wahl and
Mitchell used transistors as capa-
citor multipliers; a small 12-pico-
farad capacitor provides all the de-
lay required.

To achieve the high collector-
base breakdown voltage, Parker
says, epitaxial resistivity had to be
held within a narrow range: high,
but not too high, since saturation
voltage on the output transistor had
to be kept down to 1 volt at 100
milliamps, clamping the output to
one diode drop. “We are actually
exceeding the diode drop by only
about 300 millivolts,” Parker says,
“so the true saturation resistance
of the output transistor is about
10 ohms.”

Siliconix expects to have sample
circuits available to outside cus-
tomers this month. It has already
delivered a number of packages
(dual in-lines) to Boeing, and ex-
pects to complete its initial obliga-
tion by December. Boeing will have
the circuits company-qualified by
the end of the year.
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Computers

llliac cutback

Hliac 3, the University of Illinois’
highly touted pattern-recognition
computer, has been dealt a blow far
more damaging that the $200,000
blaze 18 months ago that destroyed
all its wiring and set back the proj-
ect by more than a year. The Penta-
gon’s Advanced Research Projects
Agency (ARPA) earlier this month
failed to renew its $250,000 annual
stipend, most of which is ear-
marked for equipment. The result:
when Illiac 3 is completed late next
year, it will be only a skeleton of
what was planned.

Completely eliminated from the
system are the video communica-
tions network, microimage storage,
and microfiche scanners. Also hard
hit is the “multi” aspect of the sys-
tem.

Tlliac 3 was planned as a parallel-
organized multiprocessor system.
It was to include four central, or
“taxicrinic,” processors, two input-
output processors, and eight com-
putational-storage units—two arith-
metic, one pattern-articulation, one
intcrrupt, and four storage groups.
“Instead,” says Bruce H. McCor-

Junk heap

Illiac 2, the solid state descendant
of Illiac 1, is about to be dismantled
and junked like its distinguished
forebear six years earlier. The huge,
high-performance machine will be
giving way to make room for a
newer generation machine--Illiac 4,
the supercomputer expected to be
completed within the next 18
months.

Unlike the first of the Illiacs,
which was sought after by the
Smithsonian Institution and several
Latin American universities, there
are no bidders for Illiac 2. Retired
officially a year ago, it is being used
for occasional tasks. But even this
is about to end. What little work
being handled by Illiac 2 will soon
be shifted to the University of IlI-
linois> 1BM 360/50, says John R.
Pasta, head of the university’s digi-
tal computer laboratory. “The Illiac
is just too costly not to be used,”
says Pasta.

mick, head of the project, “we’ll
have one of each.

Articulate. In the new design, the
input-output processor is attached
via seven channel interface units to
the input and output devices—in-
cluding cathode-ray tube flying-
spot scanners, which double as film
cameras and thus serve as both in-
put and output devices.

The pattern-articulation unit
does local preprocessing on the in-
put from the scanners, such as
track thinning, gap filling, and line-
element recognition. With the in-
put image considered as a line
drawing, nodes representing end
points, points of inflection, points
of intersection, and the like are
labeled in parallel.

An abstract graph describing the
interconnection of labeled nodes is
then extracted as a list structure,
which is the output of the unit.
The taxicrinic processor then syn-
tactically categorizes the structure
via a programed recognition gram-
mar to complete the recognition
process.

In addition to overseeing the
operations of the pattern-articula-
tion unit, the taxicrinic processor
controls the arithmetic unit and
initiates the operations of the input-
output processors by making re-
quests to the interrupt unit. Al-
though a few simple arithmetic
operations, such as integer addi-
tion, can be done in the taxicrinic
processor, most arithmetic opera-
tions are performed in the arith-
metic unit, which is designed for
double-word, floating-point arith-
metic.

Staff cut. In addition to cutting
back on the system because of
ARPA’s pullout, McCormick has had
to cut down on his project staff.
“We’ve had to let 12 technicians
and researchers go,” he says, “and
divert some incoming graduate-
student assistants to other projects.

McCormick and John R. Pasta,
head of the university’s digital com-
puter laboratory, were told three
months ago that ARPA was ending
its support. “We got a phone call
from the agency and that was that,”
says McCormick. “We tried to get
some phase-out funding but
couldn’t get the agency to budge.”

Although the video communica-
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“Ministic,
the high voltage

A new device technology developed at
Semtech Corporation has revoluntionized
the multi-junction rectifier. This break-
through has greatly improved reliability
and lowered costs.

Discrete multi-junction devices and sticks
made up of such devices are now suited
for previously impractical applications.
They can compete directly with vacuum
tubes and selenium sticks.

Typical applications include focus recti-
fiers, rf power supplies, power supplies
for CRT’s and image tubes, and especially,
state-of-the-art voltage multipliers of all
types. This breakthrough involves the
internal construction of multi-junction
rectifiers allowing for a corona free pack-
age with minimum voltage gradients.
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silicon
rectifier for
the engineer
who wants

more of
a good
thing.

.
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Enlarged unretouched photograph showing
multi-chip junction construction.

“Ministic” specifications include:
Peak Inverse Voltages... 10 KkV to 40 kV

Average Rectified Current. ... .. 5.0 mA
One Cycle Surge Current. ... .. 2 amps
Reverse Current @ PIV. . ... ... .100 pA

25” D x 1.125"” to 4.275” L
Available with 100 ns. reverse recovery time.

“Ministic” incorporates junctions metallurgi-
cally bonded at high temperature producing
a high-strength multi-junction unitary stack.
This process allows Semtech to use the
Suprataxial junction (liquid phase epitaxial)
proven to be superior for high-voltage, fast-
recovery devices. This is an extension of
the technology employed in the Semtech
“Ministac” available in voltages from 3 kV to
7 kV. For more about “Ministac,” get your
copy of “Ministac — Design Freedom with
New High Voltage-Low Current Rectifiers.”

Available in large quantities —
see your Semtech representative.

San Francisco—941 E. Charleston, Suite 10, Palo
Alto, California 94303 / (415) 328-8025
Chicago—140 N. La Grange Road, La Grange,

tiinols 60525 / (312) 352-3227 / TWX: 910-683-1896
Daltas—402 Irving Bank Tower, Irving, Texas 75060
(214) 253-7644

New York—116-55 Queens Blvd., Forest Hills,

New York 11375/(212) 263-3115/TWX: 710-582-2959
European Sales—Bourns A. G. Alpenstrasse 1,

Zug, Switzerland / (042) 4 82 72/73

SEMTECH"

CORPORATION

652 Mitchell Road, Newbury Park, California 91320
(805) 498-2111, (213) 628-5392 / TWX: 910-336-1264
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tions net—of prime interest to ARPA
—was dropped, McCormick plans
to continue the work after the slim-
med-down version of Illiac 3 is
completed. (Illiac 3 is sponsored by
the Atomic Energy Commission,
and the university has contracted
to have the basic machine ready by
Oct. 1, 1969.) Some of the equip-
ment called for in the net is already
at the university’s Urbana campus.
Part of the rest is expected to be
delivered early next year, to be paid
for by funds already set aside.

Still ‘good.’ The following is what
might have been: Remote consoles,
the basic stations for the video net,
would be equipped for distant in-
put-output of several types of sig-
nals, including digital and video
data. The digital signals would in-
clude teletypewriter data, pulse-
coded modulation conversions of
audio-frequency analog informa-
tion, and digital control signals.
The video signals would be trans-
mitted between the consoles and
Iliac 3 for television monitoring in
two forms: fast scan (15 fields per
second) and slow scan (1.25 fields
per second).

The high-resolution (1,536-line)
tv equipment—three dual-scan cam-
eras and 12 monitors—will be de-
livered by the Ampex Corp. early
next year. Already on hand and
checked out is a videograph printer
from the AB. Dick Co. and a
character generator.

McCormick also has on hand the
required components and sub-
assemblies for the microfiche scan-
ners originally destined for the
video net’s associated storage and
retrieval system. When work was
halted on this segment, project en-
gineers were working to adapt two
microfiche transport mechanisms
from the Bell & Howell Co. to oper-
ate in the scanners.

Despite the cutbacks on Illiac 3,
McCormick is still optimistic about
the computer. “It will be a good
machine,” he says, “but it would
have been far more interesting if
we had the money.”

The Illiac 4, the university’s giant
parallel processor, is still on sched-
ule. First units will be delivered in
about six months and the whole
system will go on the air in 1970
[Electronics, May 15, 1967, p. 141].
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Avionics

Follow the bouncing ball

Airborne inertial reference systems
require complex and expensive
precision mechanical gyroscopes.
For the most part they do the job,
but they’re costly because they
have to be carefully mounted on
air bearings, which also subjects
them to wear. But at Martin
Marietta’s Orlando division, a proj-
ect that started several years ago
[Electronics, June 29, 1964, p. 28]
has finally borne fruit: a non-
mechanical inertial reference in-
strument.

A glass ball the size of a dust
particle (less than 2 microns in
diameter) is suspended in a mag-
netic field and illuminated by a
light beam. Its motion—caused by
the movement of the aircraft—is
sensed by three pairs of photo-
electric sensors, one for each axis.
Each tine the charged ball moves,
the sensors pass the information on
to both the navigation equipment
and the electrodes that maintain
the magnetic field; the feedback to
the magnetic field keeps the ball
centered.

Depending on how it’s rigged,
the device can be used as an ac-

LIGHT
SOURCE

-
—

NSV

CHARGED PARTICLE

-AXIS
DETECTOR

celerometer, gravimeter, or gyro.

More studies. The difference be-
tween each of the three suspen-
sion voltages and the at-rest volt-
age is directly proportional to the
acceleration of the chamber along
the corresponding axis. This vari-
ation can be used as an instan-
taneous analog acceleration read-
ing.
When the device is used as a
gyroscope, which is a two-axis
accelerometer, an alternating sus-
pension voltage can be applied to
one of the three axes so that the
ball will oscillate along that axis
but the rotation won’t be picked
up by the other two sensors. If
the chamber turns, the ball’s path
will lag behind the driving current,
and one of the other two sensors
will pick up the ball and register
the rotation.

Martin Marietta says the oscil-
lating-ball gyro is particularly
suited to small-missile applica-
tions. The company is also work-
ing on a gyro that uses the elec-
tric field produced by four circular
metal electrodes to restrain the
ball as it is driven around a cir-
cular orbit; this increases sensi-
tivity sharply.

The company will turn a model
over to the Air Force’s Electronics
Research Laboratories, Cambridge,

X-AXIS
DETECTOR

Keeping track. A
tiny charged par-
ticle suspended in
a magnetic field

is used to sense
motion. Depending
on how it's rigged,
this device can be
used as an
accelerometer,
gravimeter, or
gyroscope.

Y-AXIS
DETECTOR
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Pulse
Performance

TYPE T8 PULSE GENERATOR
BTRAY um BURS | OURATISN

'
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Multiple exposure showing typical waveform aberrations
for positive and negative polarities at various amplitude
settings. Notice the constant risetime and falltime with
amplitude changes. 20 ns/cm sweep time and 4 V/cm
deflection factor.

® REPETITION RATE 100 Hz to 10 MHz
e VARIABLE RISE AND FALL TIME, 10 ns to 100 s.
® 10V into 50 @, with DC OFFSET.

NEW TEKTRONIX TYPE 15 PULSE GENERATOR

This multi-purpose, solid-state generator
produces exceptionally clean pulses with
aberrations less than 3% P-P at =10V
into 50 0. Pulse risetime, falltime, width,
delay, period, amplitude and baseline offset
are separately variable, permitting precise
waveform simulation. Five operating modes
offer a variety of output configurations —
undelayed pulses, delayed pulses, paired
pulses, burst of pulses and gated pulses.
Risetimes and falltimes are continuously var-
iable from 10 ns to 100 ;s and periods vari-
able from 100 ns to 10 ms. Pulse widths are
variable from 50 ns to 500 xs with duty fac-
tors to 75% (50 ns minimum pulse separa-
tion). A continuously variable DC offset
feature permits positioning pulse baseline
through a range of +5 volts to —5 volts.
Triggering is selectable, internally or exter-
nally. A manual pushbutton provides a
means to produce a single undelayed pulse,
delayed pulse, pulse pair, or burst of pulses.

Your Tektronix Field Engineer will demon-
strate the performance of the Type 115 in
your application. Please call him, or write
Tektronix, Inc., P.O. Box 500, Beaverton,
Oregon 97005.

TYPE 115 PULSE GENERATOR .... $825

U.S. Sales Price FOB Beaverton, Oregon
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Single exposure showing com-
bined outputs of two Type
115's. The burst of pulses on
top of the positive pedestal
was triggered by the - de-
layed trigger from the instru-
ment generating the pedestal.
10 us/cm sweep time and 2 V/
cm deflection factor.

Multiple exposure showing
variable risetime and falltime.
500 ns/cm sweep time and
10 V/cm deflection factor.

A detailed description of the Type 115 Pulse Generator is found
in the August supplement to your Tektronix Catalog 27.

il Tektronix, Inc.

committed to progress in waveform measurement
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Mass., in December for test and
evaluation of the principle as a
gravimeter. Martin Marietta says
its own tests show that the device
is 10 times more accurate than
mechanical ones and can operate
over hundreds of times the force
of gravity, compared with the few
g's of mechanical systems. The
Navy has also tested the principle
as an accelerometer in a rugged-
ized microcircuit unit weighing
less than two pounds.

Antennas

Way up there

Log-periodic  antennas, around
since the mid-1950’s, are broad-
band radiating structures. They’re
in a class of antennas whose per-
formance—radiation pattern, direc-
tivity, and impedance—is indepen-
dent of operating frequency. Such
antennas have been limited to
operation into the upper X band—
about 10 to 12 gigahertz.

But engineers at Bunker-Ramo’s
Defense Systems division have de-
veloped a log-periodic dipole an-
tenna that delivers good directivity
patterns, acceptable vswr (voltage
standing wave ratio) characteris-
tics, and satisfactory absolute gain
over a band from 1 to 21 Ghz.

Higher still? One of the goals of
the company-sponsored program
was to reach a frequency of 30 Ghz.
Jarrell W. Besthorn, a member of
the technical staff at the Canoga
Park, Calif., division, is convinced
that the antenna can reach that fre-
quency or higher, but test instru-
mentation limited measurements to
the 21 Ghz. At that, the perform-
ance is at least 5 Ghz better than
that of any similar antenna. Best-
horn says that Sylvania Electronic
Systems, Mountain View, Calif.,
has reported pushing log-periodic
antenna frequency to 16 Ghz, but
the E- and H-plane radiation pat-
terns went only to 10 Ghz.

Beyond 12 Ghz, designers have
previously abandoned log-periodic
antennas in favor of spiral wave-
guides, but Bunker-Ramo wanted
to stick with a rectilinear design to
get the small geometry required at
the critical feedpoint of the antenna
—the last quarter to half-inch that
generates the super-high frequency.

Harry B. Sefton, manager of the
microwave and antenna depart-
ment, says the super-high fre-
quency is increasingly dictated for
the electronic intelligence systems
that might use such an antenna, in-
cluding Bunker-Ramo’s own AN/
ALQ-86 passive reconnaissance sys-
tem now flying in Southeast Asia
aboard the Navy’s Grumman EA-
6B.

Feed it. “The customers using

How high? Log-
periodic dipole
antenna developed
by Bunker-Ramo can
generate signals in
the 1- to 21-Ghz
band, and may even
go as high as

30 Ghz.

such a system are asking for all of
the antenna-collection capability
in a single feed, and you couldn’t
put enough antennas to do the job
at the feedpoint using waveguide
techniques,” Sefton says. “We've
developed a single antenna using
coaxial techniques to feed it that
operates over a 20-to-1 bandwidth
and probably up to 30-to-1, which
can replace five or six systems hav-
ing a 2-to-1 bandwidth.

The rectilinear structure was
chosen because it allows use
of photolithographic printed-circuit
board techniques to define the close
tolerances required at the feed-
point. The artwork that was used
to make the pattern for the 36 cop-
per dipole elements was generated
at 10 times actual size on a coordi-
natograph that can hold tolerances
=#1 mil. When reduced, this yields
dimensions accurate to 0.1 mil.
The last four dipole elements at the
feedpoint are 3 mils wide, which is
the smallest copper deposit that
could be maintained in the etching
process.

Subminiature, semirigid, 50-ohm
coaxial cable is used as the anten-
na’s feed line. It has an outside
diameter of 0.02 inch, which pre-
sented some problems because the
body of the connector to which it’s
attached has an outside diameter
of 0.141 inch. This disparity re-
sulted in a periodic vswr of 7 to 1,
which was unacceptable.

Tapered sleeve. Besthorn says
the precision coaxial transition de-
veloped to overcome the vswr prob-
lem and still maintain the 50-ohm
impedance between the feed line
and connector is a modified flange-
mount receptacle. The connector
pin’s 0.05-inch diameter was ta-
pered by turning it on a jeweler’s
lathe so that its end matches the
0.0045-inch diameter of the coaxial
cable’s center conductor. A tapered
Teflon sleeve slides over the ta-
pered pin, and the ratio of the two
tapers maintains the 50-ohm impe-
dance transmission line.

Three vercions of the antenna
were made. The second showed the
best pertormance, including opera-
tion to the 21 Ghz, essentially con-
stant E- and H-plane radiation pat-
terns across the entire bandwidth,

Electronics | October 14, 1968



NIXIE° TUBE DRIVERS
WITH INTEGRATED CIRCUITS
MAKE “BUY”’ DECISIONS

¥ PRICED AS LOW AS $26.00 INCLUDING THE NIXIE TUBE (100 QUANTITY) W SMALLEST, MOST
CONVENIENT PACKAGES ™ COMPATIBLE WITH TTL, DTL, & RTL W DECODER/DRIVERS WITH OR
WITHOUT MEMORY ™ COMPLETE ASSEMBLIES AVAILABLE OFF-THE-SHELF FROM BURROUGHS
AND DISTRIBUTORS M 0.6” CHARACTER HEIGHT OR 0.3” CHARACTER HEIGHT NIXIE TUBES
# MINIMAL NOISE PROBLEMS — DRIVERS ARE MOUNTED AS CLOSE TO TUBES AS POSSIBLE.

ACTUAL SIZE (even with memory).

ACTUAL SIZE miniature drivers.*

SPECIFICATIONS OF IC NIXIE TUBE DRIVERS

Max. Price_
Part Tube Character Overall Max. Max. Has Input 100 quantity
Number Type Height Length Height Wwidth Memory Code (includes NIXIE
(with tube) tube)
Standard 4 line
BIP-8806 B-5991 0.6” 2.506" 1.5683” 0.750" Yes 8-4-2-1 BCD 30.00
Standard 4 line
BIP-8804 B-5991 0.6” 2.506" 1.583~ 0.750” No 8-4-2-1 BCD 26.00
Miniature 4 line
BiP-9801 B-4998 0.3~ 2.648"* 0.960" 0.480" No 8-4-2-1 BCD 42.00

*Note new shorter overall length.

For additional information contact, Burroughs Corporation b o
P.O. Box 1226, Department D2, Plainfield, N.J. s Burroughs Corporatlon
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FEATURES

The biggest little $3.97 precision
10-turn wirewound pot
in the world!

The Duncan "PIXIEPOT" potentiometer
gives you the big features at a little
price. It is the one and only precision
10-turn miniature pot for under $4
that has all these features: B Length:
ONLY 3%~ ® Diameter: ONLY %" ®
Linearity: +0.25% W Resistance Range:
100 ohms to 100K ohms ® Power
Rating: 2 watts @ +20°C B Tempera-
ture Range: —25°C to +85°C ® Resolu-
tion: Better than ANY wirewound pot
TWICE its size B Siotted Stainless Steel
Shaft{C ring @ Now you can save big
doliars on your instrument and system
requirements. Specify Mode! 3253
“PIXIEPOT"” for as low as $3.97 each
in production quantities and only $5.95
each for 1-24 units. In-stock delivery,
of course. Call, write or wire Duncan
today for complete specifications.

o e T
e T
DUNCAN electronics, inc.

A DIVISION OF SYSTRON-DONNER CORPORATION
2865 FAIRVIEW ROAD.,
COSTA MESA, CALIFORNIA 92626
Phone. (714) 545-8261
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a vswr of less than 4 to 1, and ab-
solute gains ranging from 6.8 dbi
(decibels relative to isotropic radi-
ation) at 2 Ghz to 2.4 dbi at 17 Ghz.

Sefton says that a vswr of 5 to
1 meets military specifications for
general-purpose receiving anten-
nas. He adds that the absolute-
gain levels are within normal
bounds for receiving antennas of
this type, and stresses that the sig-
nificance of the development is that
Bunker-Ramo has pushed into the
super-high frequency region using
miniature geometries. The longest
dipole element in the antenna is
2.95 inches; the shortest at the crit-
ical feedpoint is just 0.027 inch—
only seven mils more than the
transmission-line diameter.

Bunker-Ramo engineers are par-
ticularly eager to confirm operation
above 30 Ghz, because the region
around 35 to 40 Ghz is one in which
losses caused by water and oxygen
absorption in the atmosphere are
minimal,

Companies

New man at Philco

“Let’s face it, they just weren’t
hitting it off.”

That, in a nutshell, is the way
one ex-Philco man explains the res-
ignation of Robert O. Fickes as
president and chairman of Philco-
Ford and the appointment by Ford
Motor president Semon Knudsen of
his close friend, Robert E. Hunter,
to take over the ailing subsidiary.

Hunter, 57, until last April gen-
eral manager of GM’s Euclid divi-
sion, has heavy experience in earth-
moving and mining machinery.
Just how “hat background will fit
in with Philco-Ford’s product line
—electronics, for consumer, in-
dustry and the military—Ford
spokesmen left unclear, except to
say that Hunter has broad manage-
ment experience.

“It’s fairly apparent,” says a
former Philco executive, “that
Fickes’ contract was bought out.
It was common gossip around the
company that Fickes has been a

Boss. Robert Hunter, top
man at Philco-Ford.

lame duck ever since Knudsen
came on board in February.”

Lack of interest. One cause of
the irritation between the two men,
it’s reported, was Fickes™ apparent
lack of interest in Ford’s automo-
bile business. Moreover, Knudsen
made no secret of his vicw that the
parent company should not be in
the electronics business.

Although it’s impossible to get
someone at Philco to concede it,
all divisions except the electronics
group under Walter LaBerge are
losing money. The appliance busi-
ness has a cost problem, and televi-
sion production is outpacing sales.

One rumor has it that there may-
be some spinoffs of money-losing
units under the new boss. And as
one industry man put it: “By the
time that’s over everyone will pay
more attention to Ford.”

Meetings

Attracting the user

“Some guys just aren’t concerned
with magnetic domains and things
like that—they just want to know
how to select a magnet and put it
into a circuit,” says Lester Mos-
kowitz, executive director of the
recently formed Permanent Magnet
Users’ Association (Permu).

That, in effect, is Permu’s char-
ter. The group, an activity of Phil-
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The world’s smallest 10 watt zener
has a 350 watt surge capacity... &

|

600% more than an ordinary one,
35% more than a 50 watt.

‘ . \ a 1/5th the weight, 1/4th the volume of a conventional
\ - T ' . 10 watt (smaller than an ordinary 400 milliwatt).

| =" & 1/10th the weight, 1/20th the volume of a
et conventional 50 watt

s 10 watt continuous rating — stud mounting

s 6 watt leaded version for mounting on circuit
boards, has same high surge capacity

s 6.8 to 100 volt range
® Low leakage current

s Electrical characteristics remain stable throughout
life, exceeding the environmental requirements of
MIL-S-19500

]
®
580 Pleasant St., Watertown, Mass. 02172, (617) 926-0404 ‘
UNITROD |
I ‘ — .

HARD GLASS 1USED THE UNIQUE UNITRODE CONSTRUCTION

With the silicon die
metallurgically

bonded between
‘ terminal pins of

the same thermal

goe‘fiﬁcllent, Ithe .
ard glass sleeve is

fused to the entire <D= e

outer silicon surface. o

Result — a voidless,

TEMMNAL PINS METALLURGACALLY o
SomDED DiRECTLY T0 Siucon  Monolithic structure.

“ “"’
=
Get yourself a complete set of specs that give you all kinds R
of detailed information. Circle the reply card number now. LLLL[
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To control this power supply

1 el E

-
Model BHK 1000—0.2M

WITH THIS KEYBOARD

All you need is Kepco's new

DIGITAL
PROGRAMMING
SYSTEM

A direct digital-to-analog conver-
ter with provision for parallel or
serial inputs in BCD or straight
decimal form, the Kepco DP Sys-
tem programs any Kepco opera-
tionally programmable DC power
supply from 0.000 to 1000.0 volts.
The system is offered in three
parts: a parallel input D/A con-
verter, the Model DPD-1; a 4-
channel serial-parallel storage
register, Model DPR-1, and a man-
ual entry keyboard, Model DPK-1.
Together they are an inexpensive
interface between the digital world
of numerical control and the an-
alog world of voltage control.

DBITAL PROSRAMMING REGISTER
® [

amCaCme -

Model DPR--1

It you'd like our brochure
describing the Digital Programmer,
write Dept. AN-14

131-38 SANFORD AVE. » FLUSHING, N.Y. 11352
(212) 461-7000 » TWX # 710-582-2631
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adelphia’s Franklin Institute Re-
search Laboratories, will hold its
first meeting Nov. 19 at the in-
stitute.

Permu isn’t designed for the ma-
terials scientist; it’s for the de-
signer of circuits, loudspeakers,
motors, meters, or traveling-wave
tubes. It’s already signed up 20
companies, including Raytheon
and Bendix, as members.

Its founders have set three tasks
for Permu: gather and distribute
information, do research, and de-
velop standards and tests.

“Most of the information on
magnet use is scattered through
book chapters, old and new per-
iodicals, and manufacturers’ hand-
books,” says Moskowitz. “The en-
gineer has no one complete re-
ference to go to. For example, some
still-valid tests were described in
a book written in the 1930’s. That
book is out of print now, so how
does a guy find out about these
tests?P”

Deeds with reeds. Permu’s own
research will look at the problems
that no one company or designer is
willing to tackle, according to
Moskowitz,

For example, Permu scientists
are now figuring out which magnet
to use with which reed switch to
get a certain result.

Instrumentation

Good old days

In 1938, William Hewlett wrote his
master’s thesis on the design of a
wide-range oscillator; naturally, the
instrument made extensive use of
tubes. Over the years, Hewlett and
his partner David Packard parlayed
their tube-designed instruments
into a multimillion-dollar corpora-
tion. But today, even though Hew-
lett-Packard Co. offers much-im-
proved solid state counterparts for
most of its tube instruments, about
20% of its manufacturing is still de-
voted to designs that use vacuum
tubes.

The buyers of these tube designs
—mostly the military—couldn’t care
less that the solid state design is
smaller, more reliable, and often
more accurate, points out H-P’s na-
tional sales manager, Jack Tetrak.

“Many people,” he explains,
“have vacuum-tube instruments
cranked into their systems and are
very reluctant to change.”

To be sure, the demand for the
old tube-designed instruments isn’t
based on a sentimental feeling for
the old days. Tetrak adds: “Many
technicians have been trained on
the old tube instruments. If the in-

0id and new. Despite the gains of solid state design, about 20% of Hewlett-
Packard's production is taken up with vacuum-tube instruments, like this
wide-range oscillator, left. On right is H-P's solid state version.
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How do you:

1. Select the lowest-cost temperature-compensated reference
diode to meet a particular requirement ?

2- Determine the maximum reference diode voltage change over
a relatively small temperature change?

« Evaluate the most voltage-time stable reference device in the

most accurate way ?

4- Determine device performance when operating at test
currents other than those normally specified?

= Obtain a sample of the highest-quality, temperature-
compensated reference diode line available ?

Answers next week.

When you need quick, accurate, complete solutions to TC
reference diode application problems, here's a totally new,
all-things-considered design aid invaluable to your profes-
sion and your pocketbook. Presenting time-saving, design-
improving criteria, it explains TC diode characteristics,
construction, testing and advanced concepts of reliability/
quality assurance . . . and it’ll be on its way to you within
a week after we receive your inquiry. Send for it now.

You can select from Motorola 6.2 to 200 V TC voltage ref-
erence devices, too, featuring RamRod* construction and
oxide-passivation for long-term, low-leakage stability and
integrity of characteristics.

Your franchised Motorola distributor has a free TC reference
diode for your evaluation now—and he's as close as your
phone.

*Trademark Motorola Inc.

MOTOROLA

Reference Diodes
P.O. BOX 20912, PHOENIX, ARIZONA 85036

~whene the priceless ingnediont & cane!

MOTOROLA SEMICONDUCTOR PRODUCTS INC.
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FREE
DC MOTOR
DESIGN

Mere's cut e 1 3 gaze U2 Mster Seiigr e
Aypteatiae Masasl (1) gached with deserip
e, WMicttontinie, diagrame, deawings ani
peefmmance dote. fm yoer dive copy ol thin
e wnie, e we phane B Rarodill,
et Mest st Gresy, Amerlas Bestive
s e, 1400 L Vllnseds U Putbertes Calil.
B2, (T18) BTVAEN, TWE 2103021158

Flectrn Mechonieal Grodp AEM
AMEHICAN ELECTRONICS INT.

’

Please rush check items. Thanks.
[J 12-page design manual,

[J 4-page DC motor short-form catalog.
[ Information on the whole line.

[J Have your rep call me.

NAME

TITLE

COMPANY

ADDRESS

. ——————————— —

. — — — i — e .
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dustry suddenly had to stop and
retrain its personnel, the effects
would be very expensive.”

For the military, such an expense
would be astronomical. Not only
would the instructors have to be
retrained, but thousands of training
manuals would have to be junked
and new ones prepared.

Unusual strain. To Hewlett-Pack-
ard, the continued strong demand
for tube-designed instruments is
hardly a blessing. “Sometimes,”
notes Tetrak, “the company loses
money on these instruments.” But
just how much these sales affect its
balance sheet, or to what degree
other tube designs make up the
difference, Hewlett-Packard isn’t
saying.

The demand for such tube de-
signs places an unusual strain on
H-P. First of all, some tubes are get-
ting very hard to find. Manufac-
turers often won’t even consider an
order unless it’s for outlandishly
large quantities of the tubes. And
the antiquated tubes are getting
expensive, so H-P’s profit margins
begin to narrow in these areas.

One reason for the expense is on
the production line. The wiring and
assembly girls used to be able to
remember the circuitry and could
produce vacuum-tube instruments
rapidly. But now the training and
production emphasis is on the solid
state designs, so work on the older
modules is slower and more expen-
sive.

Tetrak notes another reason for
maintaining the vacuum-tube busi-
ness: I-P built its reputation by
guaranteeing to restore any of its
old tube instruments to working
order.

And that’s quite a promise: H-P
estimates that it has a quarter of a
million oscillators and nearly as
many voltmeters still in operation.

Memories

Pointing the way

Positioning a read-write head above
a spinning disk requires precision;
not only must the positioning sys-
tem select one of 200 possible data

tracks (each only 5 mils wide and
5 mils apart), it must also hit the
track dead center—every time.

Honeywell’'s Electronic Data
Processing division, expects to do
the job with its read-write head-
positioning system developed for a
new line of magnetic disk memories
scheduled to be delivered in late
1969 and in 1970.

Honeywell will deliver its disk
drives with an electronic, closed-
loop servo system. This should ad-
vance the state of the art, which
until now has been anything but
electronic. Some manufacturers—
like IBM—even use gear wheel and
pawl combinations to position the
head—assuming that after the ap-
propriate number of teeth have
passed, the pawl can drop into a
space between two teeth and hold
the head in position.

If the pawl breaks. But this
doesn’t always work. Gears wear
and are hard to make accurately
in the first place; pawls break—in
fact some are designed to break if
the head is jarred—and heads will
record slightly to one side of track
position, or read out only part of
the width of the track.

Where too much wear or inac-
curacy has crept into a disk drive,
users find it tough to read out
disks recorded on different drives.
The problem is compounded for
users with many drives and many
disk records, recorded at different
times on different drives, each of
which is wearing out at a different
rate. It all adds up to a large main-
tenance bill to keep the machines
accurate.

Instead of gears and pawls, Hon-
eywell uses a linear transducer to
close its servoloop. The transducer
works on the principle of induced
current and has no parts to wear.
Not only does it find the proper
track, but it helps assure that the
head doesn’t stray from it.

The transducer consists of two
printed circuits, cach of which looks
like a “series-connected picket
fence” in the words of one engi-
neer, or like a ladder with broad,
closely spaced rungs. Half the
transducer is attached to the disk
drive’s base plate, the other half
is beneath the moving assembly
supporting the magnetic head.
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Check CA3047 Specs Against the Rest

Now there’s a new industry standard for Op Amp performance/
dollar—RCA-CA3047. Compare it with the rest for input and out-
put specs and stability. Compare for gain and CMR, for output
power and voltage swing...and price!

For more information, see your RCA Representative about
CA3047 and the other Op Amps in RCA’s economy/performance
line. Or ask your RCA Distributor for his price and delivery. For
data sheets on the RCA-CA3047, write RCA Electronic Compo-
ngtzsé Commercial Engineering, Section ICN-101, Harrison, N.J.

Supply Voltage + 12 V max.
Power Output (10% THD) (R, = 5000) 80 mW min.
C-M Rejection Ratio 84 dB min.
Output Swing Voltage (P-P) (R, = 5000) 18 V min.
Input Impedance 150 KQ min.
Open-loop Voltage Gain 84 dB min.
Input Offset Voltage 5 mV max.
Input Offset Current 35 nA max.
Input Bias Current 350 nA max.
Slew Rate 1.2 V/us typ.
Operating Temperature 0°to + 70°C

Look at how much Op Amp
$1.95 can buy!

*per unit per 1,000

L1 :
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DL v i e

Integrated

“c Circuits
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to deliver these
two great lahoratory
supplies immediately.

Trygon’s economy EAL and precision
DL-series laboratory power supplies are
available —right now — from 36 sales of-
fices, nationwide. So when we say you’ll
have them, you can depend on it. You can
also depend on them.

The versatile DL Series gives you two
independent dual-range supplies (0-20V @
1 amp or 0-40V @ 0.5 amps) in one halt-
rack package. And you can run them inde-
pendently, in series or in parallel (from
20V @ 2 amps up to 80V @ 0.5 amps. All
for $249, only a few dollars more than
comparable single-output units.

The compact EAL fits in a corner of your
bench and your budget (only $99) and
comes in the four most commonly used
laboratory voltage ranges: 0-10VDC @ 1.0
amp, 0-20VDC @ 500 mA, 0-32 @ 300 mA,
and 0-50 @ 250 mA.

Both the EAL and the DL come complete
with combination volt/ammeters and both
give you .01% regulation, .05% stability.

Put Trygon power to work for you. To-
day. For the name of the sales office near-
est you, call us collect.

\j TRYGON POWER SUPPLIES

111 Pleasant Avenuc, Roosevelt, L.I., N.Y. 11575
Trygon GmbH 8 Munchen 60, Haidelweg 20, Germany
Write for Trygon 1968 Power Supply Handbook.
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Current passes through the lower
half of the transducer to produce
lines of magnetic force around each
picket or rung. As the upper cir-
cuit moves back and forth above,
its conductors cut these lines of
force and generate a sine wave out-
put whose polarity changes each
time a rung or picket is approached
and passed.

Speed. Honeywell claims that
when its new drives are in produc-
tion they’ll offer average access
times about a third faster than
available with other systems. Ac-
cording to Harry Scheuer, group
director for direct address mass
storage at Honeywell's research
center in Waltham, Mass., IBM
units average about 87.5 millisec-
onds address time while Control
Data units now used with Honey-
well computers take about 92.5
milliseconds to reach a given track.
The new home-grown units, he
says, will only take about 62.5 mil-
liseconds.

Honeywell gets lower access
time by cutting down the inertia
of all moving parts including its
printed-circuit motor. Honeywell
has also designed into the servo an
acceleration program which moves
the head faster when it has more
tracks to cross. As much as five
gravities of acceleration and decel-
eration are used; between boost
and breaking, the head moves at
one of three controlled constant
speeds, and finally, when counter
circuitry indicates it’s near the re-
quested track, its speed drops to
as little as two inches per second
until stopped by the magnetic
brake.

Once poised above a track, the
brake holds the head so tightly
that a 10-pound push on the head
assembly moves the head only one
mil, and any movement is auto-
matically detected by the trans-
ducer as its output strays from the
zero-crossing point. This in turn
triggers more braking energy mov-
ing the head back to position.

Denser data. Honeywell’s posi-
tioning system is accurate to within
a couple of hundred millionths of
an inch, accurate enough for Sche-
uer to start thinking about putting
more tracks per inch on magnetic
disks. While initial disk drives will

be compatible with all the others
around—that is, 200 read and write
tracks of data—it’s possible that
Honeywell might be able to add
tracks by reducing the space be-
tween them. How many more
tracks could be added, Scheuer
isn’t ready to say; crosstalk be-
tween tracks would probably im-
pose a final limit. But even 25%
more tracks would mean 25% off
a user’s disk-pack budget.

For the record

Fourth generation. The Com-
munications Satellite Corp., acting
for the International Telecommuni-
cations Satellite Consortium, has
approved a contract with Hughes
Aircraft for the Intelsat 4 satellite.
The contract is for approximately
$72 million and will cover the cost
of four spacecraft and one proto-
type. Each satellite will have a ca-
pacity for 5,000 voice-grade com-
munications circuits. The first
satellite is to be delivered in 22
months. The decision to contract
with Hughes was made late last
month [Electronics, Aug. 5, p. 34]
by Intelsat’s Interim Communica-
tions Satellite Committee.

Sentinel orders. After Defense
Secretary Clifford recently ordered
that the Sentinel antiballistic-mis-
sile program be put on schedule,
the Army quickly gave Western
Electric two contracts totaling
$475.5 million to develop and build
the costliest weapon system in U.S.
history. As prime contractor, West-
ern Electric will subcontract about
60% of the $273.2 million research
and development and $202.3 million
production awards. Among the sub-
contracts let so far are Raytheon,
$10 million to develop and $50 mil-
lion to build a missile site radar;
General Electric, $50 million to de-
velop detection radar and $8 million
to produce it; McDonnell Douglas,
$55 million to develop and produce
Spartan missiles; and Martin Mari-
etta, $35 million to develop and
produce the backup Sprint missile
system.
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drip-dry

As soon as you pull your
electronic circuit or component
out of a 3M Brand Inert Fluoro-
chemical Liquid test bath, it
drains clean, and dries almost as

he

test bath.

Those are also some of the
reasons why 3M Brand Inert
Liquids started out to be—and
still are—the most reliable
electronic coolants on the market.

fast as it drains.

No more messy residue.
No more time-consuming and
expensive cleaning to remove the
testing fluid. You can package
your component ot use it right
out of the bath.

This makes our fluids
ideal for gross leak testing and
integrated circuit performance
testing.

Other properties of
our Inert Liquids are equally
important for test bath
applications. You can use them
over a wide temperaturc range.
They're completely compatible

Tests have proved that.

with the most sensitive materials.

A high dielectric strength

provides electrical protection

during testing. Non-flammability

adds safety.
I 3M Company, 3M Center Dept. KAX 10-68
| St Paul, Minn. 55101

Send me all the details about 3M Brand I
l Inert Liquids
' Name l
l Company. Title l
] Address I
, City. State Zip. l
| Chemical Division 3M |
b e e i, . 2t
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ERIE [/ 1///5 LINE FILTERS

SMALLER and LIGHTER THAN ANY OTHER
LINE FILTER AVAILABLE /

“ DESIGNED FOR OPERATION
400 Hz lines @ 85°C
60 Hz lines @ 125°C

“ INSERTION LOSS GUARANTEED FROM . . .
| —55°C to 4-125°C @ rated current

® TYPICAL INSERTION LOSS . ..
30 db @ 150 kHz
80 db @ 1 MHz and up

These hermetically sealed ERIE EMI Power Line Filters represent
a substantial reduction in size and weight without sacrifice in
performance through the use of a sophisticated state of the art
dielectric. Most measure less than 1 inch fong and weigh less than
10 grams, making these tiny Filters perfect for power supply
applications where reliability, size, and weight are design
considerations.

The broad line of ERIE EMI Filters economically provides optimum
I performance for virtually any environment. For detailed specs see
your local ERIE applications engineer or write for Catalog 9000.

[
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CEC’s DG 5510 Thermal Writing
Recorder is a veritable tiger with
heat-sensitive paper.

And for these predatory reasons:

Modular design—eight channels in a
solid-state, self-contained unit with a
family of plug-in preamplifiers and a
power supply capable of accepting a wide
range of high-level signals.

Unmatched frequency response—dc to
115 Hz full scale, higher than any other
thermal-writing recorder.

Electrical Signal Limiting to assure that

oo e e oewe
P L B .

> o 0 @ aw

Paper Tiger

the stylus motor and writing assembly
cannot be damaged by transient or other
high-level signals which may occur.

Flexibility—Varying ac and dc signals,
having a wide dynamic range, can be pre-
cisely conditioned by proper selection of
available Type 1-500 Series Preamplifiers.

Solid-state driver amplifiers provide com-
pensation and damping to the stylus
motors throughout the entire operating
range to assure constant instrument
accuracy.

A heated writing stylus traveling over a
“knife edge” produces exceptionally
sharp contrast rectilinear traces when

used with CEC DataTraceT™ thermal-
sensitive paper.

Accessibility and ease of maintenance
are additional advantages of the recorder
assembly. It comes with 3-position rack
slides and mounts into a standard 19"
rack.

Widespread applications include the mili-
tary, aerospace and industry.

So if you have a jungle of data to master,
just summon our “Paper Tiger.”

Write Consolidated Electrodynamics,
Pasadena, California 91109. A subsidiary
of Bell & Howell. Ask for Bulletin 5510-X8.

CEC/DATAGRAPH PRODUCTS

¥ BELL: HOWELL
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SCIENCE. "SCOPE

A "quickie TV" satellite ground station, which Hughes installed on short notice
at Bogota, Colombia, made color television coverage of Pope Paul's visit to the
Eucharistic Congress in August available to one-third of the world. The TV sig-
nals were relayed by the ATS-3 satellite to ground stations at Rosman, North
Carolina, and Goonhilly-Downs, England.

Unique ground station was built in 25 days, flown on one airplane to Bogota,
and set up in a few hours. It was leased for the occasion by Communications
Satellite Corporation, and was built by Hughes Communications International, a
Hughes subsidiary, which is currently designing a ground station for Brazil.

Two new air defense network centers have been installed in West Germany. They
will be operated by the German Air Force, and are designed to net with Hughes-
built centers located in Belgium and The Netherlands. New centers will give
the three countries an electronic "umbrella' against aerial attack. A similar
Hughes-~designed system was delivered to Japan in March and another is being
installed in Switzerland.

A cigar-shaped satellite carrying a coronagraph to photograph the sun's corona
has been proposed to the National Center for Atmospheric Research by Hughes.,

It would draw its power from the sun through two solar panels and would snap
pictures continuously for nine months from a 300-mile-high Earth orbit. Scien-
tists long have been hampered in studying the outer region of the solar corona
because a coronagraph cannot observe it through the earth's atmosphere.

An Air Force contract to develop Maverick, an air-to-ground, non-nuclear mis=-
sile, has been awarded to Hughes., Maverick is a TV-guided weapon designed to
knock out enemy tanks, armored vehicles, and field fortificationms,

A communications satellite system for Canada, which would encourage development
of the far-north territories by providing 24-hour telephone, telegraph, and TV
service, is now under study by two industry teams. Hughes is a member of the
team headed by Northern Electric Co. Ltd. Radio -- only form of communication
today -- suffers frequent blackouts. Proposed system would also provide nation-
al TV distribution and an alternate east-west telephone capability.

A prototype of the ADAR (Advanced Design Array Radar) deferise system is now be-
ing built by Hughes under a U.S. Air Force contract. ADAR is designed for
split-second defense of cities against attack and will pinpoint and identify
distant supersonic targets. Full-scale ADAR system, which could be operational
in the early 1970s, would be the world's most powerful radar defense,

World's first synchronous communications satellite, the Hughes-built Syncom II,
had its fifth anniversary in space in July, though it was designed to operate
for only one year. During its five years in orbit it has operated over both
the Atlantic and Pacific. Today, though its fuel supply is exhausted and it is
permanently trapped by the triaxial force field over the Indian Ocean, it is
still transmitting at full power,

Creating & new world with electronics
Fr————————————————

| HUGHES

HUGHES AIRCRAFT COMPANY

1
[}
[}
]
|
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NEW EG&G PICOAMMETERS

A full line of low-level current measurement instruments

74

All EG&G Picoammeters include features
others only talk about. Like the unique
combination of precise accuracy and rap-
id, accurate calibration capability without
resorting to calibration charts or resistor
measurement. And, the all solid-state de-
sign, including a low level MOS FET input
stage. What’s more . . . you'll find an

Circle 74 on reader service card

EG&G Picoammeter to meet your needs
and your budget. That's because EG&G
offers the most complete line of low level
current measurement instruments avail-
able. From high precision units or auto-
matic ranging units, both complete with
digital readout, to general purpose, man-

ually-operated bench top models.

HERE ARE THE SPECIFICS ON FOUR
OF THE MOST POPULAR
EG&GC PICOAMMETERS.

Model ME-1035, Precision Picoammeter — for Stan-
dards or Calibration labs. Current measuring range of
10-° amps to 1072 amps with 107! amps resolution.
All solid state design with MOS FET input, tempera-
ture controlled feedback resistors for added stability,
pushbutton range control, adjustable summing point
voltage and current offset monitor, pushbutton con-
trols for rapid internal calibration requiring no external
standards or sources. Digital readout. Price: $3,945.00

Model ME-930, Digital Picoammeter — for general lab
work and automatic digital systems. Current measur-
ing range of 107** amps through 10-2 amps full scale
in 10 decade steps. A full digital picoammeter with
automatic range changing capability and automatic
polarity selection. All solid-state design with MOS FET
input, remote function control and optional printer
drive, digital readout of level and range. Price: $3,575.00

Model ME-920, Automatic Range Changing Picoam-
meter — for general laboratory use and production line
testing. Current measuring range of 10-*! amps through
1072 amps in 10 decade steps. An automatic ranging
picoammeter with remote function capabilities. All
solid-state design, with MOS FET input and automatic
polarity indication. Price: $2,435.00

Model ME-705, General Purpose Picoammeter — for
general laboratory use. Current measuring range of
3x107!3 amps through 102 amps in 22 steps (11 de-
cades with X3 meter multiplier). A general purpose,
manually operated bench-top picoammeter. All solid-
state design, with MOS FET input stage. Price: $560.00

For more complete details on the more complete line
of EG&G Picoammeters, contact your local EG&G
Products Division representative. Or, write EG&G Inc.,
Laboratory Products Division, P.O. Box 755, Goleta,
California 93017.

V LABORATORY PROOUCTS DIVISION

én\, EG:=:6
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Who evaporated
the differences between
metal films and wire-wounds?

Actually, industrial metal film resistors still
differ from wire-wounds in a few respects.
But now the differences are positive
ones—particularly in the case of our
Jeffers JCs. These highly reliable
‘‘second-generation’ evaporated
metal film resistors offer tighter TCs, &
better frequency response, lower
cost, lower size-to-wattage ratios
and wider resistance ranges than “
comparable industrial wire-
wounds. Other than that,
though, you can hardly tell
the two resistors apart. For
further problem-solving
features, drop us a line.
We'll help you unwind,

' OURJC WIRE-WOUND
/ (o7 perhaps vice-versa)

The passive ipnovators
at Airco Speer.

lRCU SPBBI‘ ElBCﬂ‘UﬂIﬁ BUmPUﬂBmS include Speer resistors, Jetters JC precision resistors, Jeffers JXP precision

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



Uncanny solutions
to power transistor cost problems

from Kierulff

Replacing metal cans with econom-
ical plastic packages is one way
to make high costs disappear like
magic...and we’re stocking TI’s
new line of NPN/PNP complemen-
tary power transistors to help you
make it happen!

Only Texas Instruments now of-
fers complementary pairs in plas-
tic from 1 to 25 amps with power
dissipations up to 90 watts.

And these brand new, versatile
plastic packages will fit virtually
any mounting arrangement you
have in mind. They’ll even plug
into old TO-3 or TO-66 metal can
sockets —-with just one screw and
without extra adapter hardware.

Reliability of the new devices is

well documented - including three-
cycle ‘“‘pressure cooker’” tests
(125°C, 15 PSIA) with no hermetic
or electrical failures.

So when you need the “uncanny”
savings inherent in plastic design,
call us. There'll be nothing spooky

about the way we deliver on time.

To help you take the mystery out
of reducing power circuitry costs,
circle Reader Service No. 295 for
comprehensive data sheets, de-
tailed applications, information,
and reliability report.

i€

KIERULFF

A SUBSIDIARY OF DUCOMMUN INCORPORATED

NPN PNP | Blcpg |lc |PACKAGE TYPE | Hpg@lc | Py@25°C Case
TIP29 TIP30 4a . 11 TO-66 40-200 @ 200mA 30w
TIP29A TIP30A 60 1 TO-66 40-200 @ 200mA 30w
TIP31 TIP32 40 3 TO-66 20-100 @ 1A 40w
TIP31A TIP32A 60 3 TO-66 20-100 @ 1A 40W
TIP33 TIP34 40 10 TO-3 12-Min@ 3A 80W
TIP33A TIP34A 60 10 TO-3 12-Min@ 3A 80w
TIP35 TIP36 40 |25 TO-3 20-100 @ 5A 90w
TIP35A TIP36A 60 25 TO-3 20-100 @ 5A 0w

ALBUQUERQUE
ELECTRONICS 2524 Baylor Drive S.E.

76

Albuquerque, New Mexico 87108
PHOENIX

2633 E. Buckeye Road

Phoenix, Arizona 85034

PALO ALTO

3969 East Bayshore Road

Palo Alto, California 94303
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are creating quite a stir

————
——— e ————— ——————
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in some tight
little

circles.

For one thing, Torrington offers the greatest variety of transverse flow
blowers available in the U.S. The five Crossfios shown above are
merely indicative of Torrington's capabilities in the field. Hardly
surprising. When you're the nation’s most experienced producer of
7““9*0“ transverse flow blowers it's no great trick to come up with the
iR : broadest line.

Also ... Torrington Crossflo blowers produce some rather
extraordinary effects in limited areas. By drawing air straight through
a small diameter impeller Crossflo blowers can move a broader band
of evenly distributed air over a wider area—and do it better than any
other design of blower.

Got an application requiring a broad band of air? No problem. Just
talk it over with the air-moving specialists at Torrington. If they don't
have the Crossflo blower you need, they’ll design it for you and
produce it in whatever quantity you require.

Circle 77 on reader service card
TORRINGTON MANUFACTURING COMPANY

United States: Torrington,Connecticut/VanNuys,California/Rochester,Indiana Canada: Oakville,Ontario England: Swindon,Wilts Belgium: Nivelles Australia: Sydney
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S fast, effective ways
to stop EMI:

109

78

f you
want to shield...

Communications
cables -

Switches/

push buttons
(also keep out
moisture)

Electronic equipment
(and vent it, too)

Access
doors

& lids

Viewing windows

use

.........

use

Metex “Zip-Ex’’® zip-on metallic sheath.
Provides 100% reliable electromagnetic
shielding. Knitted mesh sheath zips on any
shape before or after installation.

..................................

Metex Flex-Shield shielded rubber boots.
Metal mesh, molded in flexible rubber,
gives maximum reliability against RFI-EMI.

Metex Shield-Cell honeycomb panels.

It's designed to meet specific attenuation
requirements over specified frequency
ranges. Many standard sizes and
materials are available.

.................................

Metex Pola-Stick

Wire imbedded in silicone.
Pressure-sensitive adhesive keeps it
securely in place during and

after installation.

.................................

Shield-Vu™ Metex

Your choice of monel, low carbon steel
or etched metal laminated in plexiglass.
Any color, size, or shape.

(201) 287-0800 for design engineering service
(for your rush rush requirements)

......................................................................

For Free Samples, Prices and Literature
on any or all of these EMI shielding
materials—or for technical assistance on
your particular requirements—write:
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METEX Corporation

970 New Durham Road, Edison, N. J, 08817

West Coast: Cal-Metex Corp., 509 Hindry Ave.

(201) 287-0800 » TWX 710-998-0578

Inglewood, Calif. 80301
(213) 674-0650 » TWX 910-328-6100
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Now, here 1t is—The best pulse
generator you can buy for *1225

TImiNG OELAY

9 @ 0 G @

0 e R T
s 66 6E0 <

Polse Gosarater  Model 220 lc m c '

No other pulse generator in the same price range has For the rest of the story, just look at the front panel.
more going for it than the new CMC Maodel 220. Just You'll like the accurate easy operation of this re-
compare its versatility and high performance charac- ‘ markably versatile instrument, which is the result of
teristics with those of any other instrument in its class. many months of human-factor engineering. And

The new Model 220 gives you seven main-pulse fre- you'll like the modest $1225 price, too.

quency ranges from 20 Hz to 50 MHz... offers six ranges But what else would you expect from CMC with its tradition
of pulse delay from O nanoseconds to 10 milliseconds... of providing fine instruments at reasonable prices?
provides double-pulse-inode operation with pulse separa- For the complete specifications, circle the reader service card.

tions from 10 nanoseconds to 10 milliseconds . . . offers out-

put amplitudes up to 10 volts into a 50-ohm load with a

*+5-volt offset . . . and provides eleven ranges of rise-and-fall

time from 5 nanoseconds to 1 millisecond at full voltage —

a rise-and-fall rate of 500 picoseconds per volt of ampli- A Division of Pacific Industries

tude! It all adds up to faster, cleaner, fully controllable pulses. 12970 Bradley/San Fernando, Calif. 91342/(213) 367-2161/TWX 910-496-1487
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THINKING RELAYS?

THINK MAGNECRAFT!

(that's all we think about, exclusively) ——
MAGNE(RAm

We specialize in relays. Not only dry reed and mercury-wetted STOCK RELAYS
relays, but a full line of quality, long lasting relays. There are T e T € o
Magnecraft general purpose, telephone type, time delay and ‘qj

power relays, as well as coaxial relays for UHF switching. m‘m e ,.‘:

—— —————— —

All Magnecraft relays are built to provide reliable performance @ Grhios 299
in any application. And to insure this reliability, our demanding . e
quality control system puts every part and assembly through re-

peated inspections before any shipment leaves our plant. ‘

Everyone at Magnecraft concentrates on relays to provide you FREE! Product File —

. g . . - Yours for the asking.
with quality products, quickly delivered and at competitive cost. Gontdifs full detEils ok

That's because all we think about is relays! Just ask our wivesl all our stock relays.

®
Magnecraft ELECTRIC COMPANY

5575 NORTH LYNCH AVENUE ¢ CHICAGO, ILLINOIS 60630 + 312 » 282-5500
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ICINCH 025" SQUARE TAIL CONNECTORS
SHARPLY REDUCE HIGH DENSITY WIRING COSTS

And provide trouble-free programmed wire wrapping.

The Cinch .025” square tail contact, available in a wide range of sizes and
insulator types, incorporates many cost reducing advantages in automatic
and hand wire wrap applications.

The bifurcated cantilevered contact is designed for selective plating of the
contact area, or for welding of precious metal tip contacts. Substantial sav-
ings in gold costs are achieved with no reduction in performance.

Cantilevered construction, combined with comb assembly techniques, assure
uniform contact pressure and contact resistance and reduced assembled
connector costs.

Equipment downtime is at a minimum due to precise location of contact
tails, within .010” radius, on .125” centers. These tolerances are maintained
by specially developed QC procedures, production tooling and test equip-
ment, including an XY coordinator with both visual and digital printout.

Detailed information is available by writing to Cinch Manufacturing Com-
pany, 1501 Morse Avenue, Elk Grove Village, Illinois 60007. C-6816

lllustration is artist’s impression of Gardner-Denver Automatic WireWrap Machine,

CINCH

MEMBER
Hm DIVISION O F UNITED-CARR

l@ CONSISTING OF CINCH MANUFACTURING COMPANY, CINCH-GRAPHIK. CINCH-MONADNOCK, CINCH-NULINE. UCINITE (ELECTRONICS) AND PLAXIAL CABLE DEPT.
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The Electronics Group of The Bank of New York
has only full time industry specialists.

If your needs involve financing, corporate or product

development, mergers, acquisitions, stockholder relations, options,
pensions or other considerations, no one is better equipped than

our full time ‘‘electronics bankers’’ to assist you in finding the
solutions for continued growth and increasing profits.

On a comprehensive, first-hand level, the officers in our Electronics
Group, Special Industry Banking Division, have a unique ability to
give your company the most experienced attention in the field.

Ask yourself if you can afford to have your financial needs handled by
other than a banker who concentrates exclusively in Electronics.

... aspecialist from The Bank of New York
Write for our new Electronics Group booklet.

82 Clrcle 82 on reader service card

THE
BANK

OF
NEW YORK

Special Industry Banking Division
48 Wall Street © New York, New York
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Craftsmanship in hard materials...an industry standard

HIGH PRECISION TUNGSTEN CARBIDE BONDING TOOLS,
SUCH AS THE ONE SHOWN IN THIS 13X MAGNIFICATION
OF AN ULTRASONIC LEAD BONDING OPERATION, WERE
PIONEERED AND INTRODUCED AS PRODUCTION DE-
VICES BY TEMPRESS ... IN 1963, THE TEMPRESS CAP-
ILLARY TUBE, AN INDUSTRY STANDARD . ..IN 1967, THE
ULTRASONIC BONDING TOOL, AN INDUSTRY STANDARD.
The techniques and the specialized machinery de-

Tempress philosophy. To meet its responsibilities, Tem-
press maintains a continuing expansion program, limited
only by strict adherence to the Tempress Standard of Ex-
cellence. (it requires as long as 11 months to train an
operator for certain operations.) The same uncompromis-
ing standard is applied to Tempress Automatic Scribing
Machines and to the entire growing family of Tempress

miniature assembly tools and production equipment.

veloped to produce such precision products from
ultra-hard materials have not been duplicated; quite
probably will not be, for they are a result of the
unique combination of Tempress people and the

TEMPRESS

Tempress Research Co., 566 San Xavier Ave., Sunnyvale, Calif. 94086
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latching microstrip
circulators 8090
in twelve months

Engineers at work in Sperry's PACT (Progress in Advanced
Component Technology) Program have announced outstanding
success in an intensive 12-month campaign to cut insertion
losses of external loop latching microstrip circulators.

When the effort began, the loss figure was 2.5 db at X-band;
today, Sperry has built external loop latching circulators with
insertion loss of only 0.5 db at the same frequency.

PACT's latching circulator work actually began with an in-
ternal loop configuration. YIG subtrates were prepared with
loops of .005” and .010” platinum wire fired in place. Test data
were taken at substrate thicknesses of .100”, .075” and .055".
Results showed that, while fixed bias performance improved as
thickness decreased, other factors caused latching performance

to deteriorate.
L
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INTERNAL LOOP X-BAND LATCHING CIRCULATOR

While the test results obtained with the internal loop device
were generally satisfactory, PACT engineers felt that the con-
figuration had some inherent disadvantages. Among these were
difficulty and expense of fabrication, and unsuitability for use
In modules. This led to extensive investigation of the external
loop design.

PACT personnel found one immediate advantage: when
working with external loop, they could consider the substrate
and the latching plate independently. Intrinsic and physical
properties of the substrate material could be chosen for good

SIPERRY

MICROWAVE ELECTRONICS DIVISION

CLEARWATER, FLORIDA
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MICROWAVE IC
PROGRESS
REPORT #4

PACT cuts losses in |

microwave performance, while latching plate design need only
consider hysteresis and other switching parameters.

EXTERNAL LOOP X-BAND LATCHING CIRCULATOR, WITH
LATCHING PLATE AND SUBSTRATE SHOWN SEPARATELY

Since temperature and high power stability are prime design
parameters, the program settled on a design using .482" square
x .055” thick hybrid YIG substrate. Lithium ferrite — a material
with saturation magnetization of about 3500 gauss, a coercive
field of 2.0 oe, and a very square hysteresis loop — was chosen
for the latching plate. The switching loop was four turns of #24
copper wire.

Using this configuration, PACT engineers have achieved
switching times of less than 1 microsecond, with performance
as indicated in the accompanying curve.

7Y

P 240
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2 0.482 IN. SQUARE _| |5 <
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PERFORMANCE OF EXTERNAL LOOP
LATCHING CIRCULATOR

For further information about PACT work on latching micro-
strip circulators and their coming application in microwave IC's,
contact your Cain & Co. Representative, or write Sperry Micro-
wave Electronics Division, Sperry Rand Corporation, Clearwater,
Florida.

For faster microwave progress,
make a PACT with people
who know microwaves.
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Rumorsthat F-111
will be dropped leave
avionics up in the air

More money seen
for P.O. research

FAA still awaits OK
on ATS L-band test

Phone-line backup
planned by FAA

Elsctronics | October 14, 1968

Washington Newsletter

October 14, 1968

The problems the Air Force is having with the F-111A may all be over
in the not too distant future. There’s growing speculation that the whole
program will be canceled. Just where this would leave the Mark 2 inte-
grated avionics system being developed by Autonetics for the F-111D
version isn’t clear.

A well-placed source at one subcontractor says that “more and more,
we're writing off the whole F-111 program. And we're thinking about
where we’ll transfer our people who are working on it.”

Behind schedule and overweight, the swing-wing plane has run into
increasing flak in and out of Congress because of a series of crashes.
Costs have continued to climb. Another sign pointing to the demise of
McNamara’s TFX is the increased attention the Air Force is giving to
the proposed FX and the Advanced Manned Strategic Aircraft.

It now looks as if the Fost Office will seek $55 million for research and
engineering in fiscal 1970. Much of it would go for electronics. This would
be nearly $20 million more than the current R&E budget of $36 million,
and four times the budget of fiscal '67. Next year’s proposed budget
might be revealed Oct. 16 at the Post Office’s second research and
engineering briefing for industry to whet the appetite of contrac-
tors. Unless the new Congress has a drastically different outlook on
postal research spending, the request for more money most likely will
be granted.

Officials of the Applications Technology Satellite project are rejoicing
that the latest round of cuts in NASA’s budget didn’t affect their follow-on
F and G satellites, but a lack of funds did force them to drop a plan to
add a “piggyback” camera satellite to the ATS-E. Called Camsat, the
Hughes Aircraft sclieme was well received by the ATS project office, but
it would have cost $10 million [Electronics, Sept. 2, p. 54].

Another proposed addition to the ATS-E satellite—an L-band trans-
ponder [Electronics, July 22, p. 53]—is still expected to make the flight,
but NASA approval is long overdue and the FAA, which proposed the
experiment, is unhappy over the delay, Says an FAA official: “For three
months now, NASA has been telling us that approval was imminent.
This delay has been holding up our program to move into L-band com-
munications.” The FAA has already earmarked money to develop L-band
hardware for the craft and to conduct the tests.

The danger of ground communication failure in its air traffic control
system has forced the FAA to okay a backup system for existing tele-
phone circuits. Next month, the agency will ask for industry proposals
to supply a number of digitally tuned transceivers. It will buy as many
of the solid state units as it can for the $4 million it has taken from its
facilities and equipment budget. Plans -aren’t yet firm, but the FAA
wants to make more big transceiver buys during the next two years.

The decision is onc 1esult of a project set up by the agency to cope
with the problem of communication breakdown. The FAA is worried



FCC stalls
on big cable . ..

... as support grows
for satellite system

ARTS contract
expected soon

Addenda

Washington Newsletter

about failures in phone lines linking en route and area control centers
with remote ground-to-air radio transmitters. For example, a break in
a phone cable knocked out 22 of 25 circuits for four and a half hours
in the Washington area not too long ago.

Reliubility on such links is 99.7%, but the FAA has concluded that
even this isn’t good enough for air traffic control. The backup system,
one official predicts, will cut total average monthly outages to 23 seconds
from about two hours currently.

The FCC isu’t in any hurry to act on AT&T’s proposal to build a $170
million cable system between St. Louis and Los Angeles. Commission
staffers are concerned about giving approval to so large an investment
in cables before the national policy on domestic satellites is spelled out.
The FCC stalf now expects the new Administration to present those
guidelines early in its term. Bell Systemn plans call for a cable capable
of handling 90,000 phone conversations simultaneously.

Meunwhile, Comsat officials detect what they call a favorable attitude
in Congress toward a domestic communications satellite system. One
exaniple of the current Congressional mood: Harley Staggers (D., W.Va.),
chairman of the House Commerce Comnittee, twice said in a recent
dedication spcech at Comsat’s new ground station in West Virginia
that he expects to see a domestic system “soon.” One Comsat official
calls Staggers’ comments a prod to those delaying or opposing the
domestic system, noting that FCC chairman Rosel Hyde was in the
audience at the dedication. Comsat last year proposed a demonstration
domestic systern to the FCC.

The long-awaited FAA contract to install the first 15 Advanced Radar
Traffic Systems at air terminals [Electronics, Sept. 2, p. 111] is expected
to be awarded by the end of the year. Raytheon is believed to be the
front runner; Univac is the other company negotiating with the agency.
The order, worth about $14 million, originally called for work to be com-
pleted in fiscal 1969. But because of the delay in awarding the contract,
its doubtful that this timetable can be kept.

The current confusion over the patenting of computer software should
be cleared up next week. Patent Commissioner Edward ]. Brenner will
spell out a new policy on software in a speech at George Washington
University on Oct. 22. The question troubling both manufacturers and
Government officials is whether software is the province of the Patent
Office or the Copyright Office [Electronics, Sept. 16, p. 33]). There’s no
clue vet as to what answer Bremner will give. . . . No FCC action on the
St. Louis-to-Chicago microwave link is expected until after the election.
Microwave Communications wunts to establish the system in competition
with Bell and Western Union. The word is that the commission is split
three-three and that chairman Hyde is hoping that H. Rex Lee, the new
conunissioner [sec p. 16] will cast the deciding vote against the link. The
firm wants to offer “discount rates” to large commercial communications
users, but AT&T argues that this would throw off the rate-averaging
structure.
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New Sorensen QRD:

The scope photo illus-

trates the QRD40-.75's

high-speed response to 10KHz

square, sine and triangular waves.
Amplitudes are 20V peak-to-peak.

O A High-Speed Programmable Power Supply with
a “Slewing Rate” Greater than 3,000,000 volts/second.

O A Versatile Laboratory Supply Featuring +0.005% Regulation.

This new precision power supply leads two lives! In the high-
speed programming mode, its performance is unmatched—only
10 microseconds programming time from Emax to 0 Volts.
Capable of being programmed by resistance, voltage, or current
to 100KHz. The oscilloscope photo vividly illustrates the QRD’s
high-speed capability which makes the QRD unequaled in
digital. microcircuit testing, and servo system applications.
The QRD also serves as a precision general-purpose instru-
ment featuring +0005% voltage regulation, 200,V r.m.s.
(3mV p-p) ripple, automatic crossover between constant volt-

for more data on this versatile instrument . . .

Electronics | October 14, 1968

age and constant current operation, and overload/short cir-
cuit protection.

Sorensen QRD’'s are available in seven off-the-shelf models
ranging from 0-15v @ 2.0 Amps. (QRD15-2) to 0-60v @ 1.5
Amps. (QRD60-1.5). Prices start at $178.00.

Contact your local Sorensen representa-
tive or: Raytheon Company, Sorensen
Operation, Richards Avenue, Norwalk,
Connecticut 06856 TWX 710-468-2940.
Call Sorensen: 203-838-6571
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Not all businesses are listed in the Yellow Pages

The Yellow Pages is one of the most complete, well-indexed buying
guides a businessman could ask for. In addition to telephone listings,
Yellow Pages advertising often contains time-saving buying information.
That’s why 9 out of 10 buyers in manufacturing
firms alone, use the Yellow Pages to find their suppliers™®
It’s a good place to look for most products or services
your business needs to do business. For a nice fresh apple,

you may have to try someplace else.
*Audits & Surveys Inc., Yellow Pages Industrial Usage Study

r > -
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New TRW
Crystal Manual
tells all...

CRYSTAL TECHNOLOGY

. —

~

”/,//// /.;,‘

“5 Parts in 10°*/week Stability”

Long term stability is only one of the
subjects covered in the new TRW
Crystal Manual. There's helpful infor-
mation covering the whole field of
crystal technology.

You can read about special applica-
tions, optimum frequency contro!, and
how to make the most of design trade-

Electronics | October 14, 1968

offs...also complete specifications on
TRW crystals.

TRW manufactures the “AT" funda-
mental through 9th overtone, “TRW,"”
“CT,” "“WT,” “DT,” "X,” "Y,” "MT,”
and +5° X quartz crystal resonators.
Frequency range 15 kHz to 200 MHz.

Send for your copy of the new, 20-

page TRW Crystal Manual today. Write
to: TRW Crystal Plant/Capacitor Divi-
sion, 2303 W. 8th Street, Loveland,
Colorado 80537. TWX: 910-930-9022,
or Phone: (303) 667-2261

TRW
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YOU CAN BUY
FM SIGNAL GENERATORS
TO COVER |10 TO 470 MHz
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The Marconi 1066B Series of FM Signal Generators are now considered
standards of the industry for all RF and IF checks on FM equipment
including telemetry, communications, sensitivity, bandwidth, and limiting
-0f receivers, FM transceivers, etc. Outstanding features of these instru-
ments are:

106868/1 (6625-929-4277)

e No sub-harmonics _'I'_':E g{:s GENbB?(oK oy R
2 : 2 R is 28-pa 00 resents retaile iscus-
e Stepped and Continuously variable incremental tuning cline BE Sodal | wediEstore. and el
o Internal or external modulation measurements including: source impedance
0 y of feeder connected receivers, coupling to
e Output 0.2 ,V to 100 mV into 50Q loop antennas, signal-to-noise ratio, auto-
e FM on CW< 100 Hz matic gain control, plotting response char-

acteristics, measurement of adjacent chan-

. nel suppression and spurious response, etc.

10668B/8 (6625-937-2801)

e All the features of 1066B/1 plus ...

e Built-in crystal calibrator: 10 mc & 1 me¢

e FM deviation: up to =400 KHz

o Modulation range: 30 Hz to 100 KHz TECHNICAL DATA SHEETS

e Modulator distortion<5% 215 to 265 MHz; <10% elsewhere Technical Data Sheets on the Model 1066B/1

and Model 1066B/6 Marconi FM Signal Gen-
erators detail all specifications, operation, ap-
plications, features and accessories available.

MARC O NI =munss
Division of English Electric Corporation

111 CEDAR LANE. ENGLEWOOD. NEW JERSEY 07631 e (201) 567-0607
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Show us an order jor the €D ...

Two years ago Amperex an-
nounced a new microelectronic
package for semiconductors that
permitted mechanized production
of hybrid integrated circuits.

Producers of hybrid circuits
for sophisticated industrial, aero-
space and military applications,
recognized the circuit production
economies inherent in the new
microelectronics package and de-
cided to go with the Amperex LID.

Today, wherever reliability and
performance are really needed in
a hybrid integrated circuit, the
Amperex LID has become the
standard semiconductor package.

Today, Amperex is delivering,

from stock, large volume produc-
tion quantities of LID semicon-
ductors for every sophisticated
hybrid IC application. Included
are logic and voltage reference
diodes, low level, low noise ampli-
fiers (bipolars and FETSs), high
frequency and general purpose
amplifiers, logic switches (bipolars
and FETs), medium current
switches and core drivers and low
on-resistance switches.
Applications in which these
devices are widely used include
RF and UHF/VHF amplifiers,
digital-to-analog converters, low
frequency instrumentation ampli-
fiers, logic applications in com-

Show us a hybrid integrated circuit...

puter peripheralequipment, active
filters, ladder networks, multi-
plexers and decoders and opera-
tional amplifiers.

In the rare event that we do not
have an inventoried device for an
unusual circuit approach, we feel
sure that we can customize what-
ever you need and rush it into
production and delivery.

A new brochure describing the
entire Amperex line of available
LID semiconductors has just been
made available. For your copy,
write: Amperex Electronic Corpo-
ration, Semiconductor and Micro-
circuits Division, Slatersville,
Rhode Island, 02876.

Am erex. Stamdand Sinmioemduter Phackas
for the Hytwad 1LC. Industry
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In printed wiring who has
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added automation

to their extensive " da5 R
multilayer production , |
capability? §on
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What are the benefits of their new automated system to the de-
signer and user of multilayer boards?
A shorter delivery cycle
A more accurate and reliable product
Greater design flexibility
Elimination of conventional “input” drawings
Faster revision of prints
These benefits all spring from their latest innovation — a com-
pletely integrated digital tooling and manufacturing system that
includes software for processing of data and preparation of control
tapes.
This establishes Photocircuits as the first independent printed
wiring manufacturer to offer a computer controlled system for
generation of printed wiring artwork masters with accuracies
better than =+ .001”. The system employs a digitizer, a plotter, a
scientific computer and proprietary software.
In addition, they have doubled their hole-drilling capacity in the
past 6 months. Their N /C drilling capability is now measured at the P E
rate of 6,000 holes per minute. The software also generates neces-
sary tooling in minimum time to take advantage of this increased b
drilling rate. p P
From input to finished product, Photocircuits’ integrated digital ®
tooling and manufacturing system assures you of greater reliability 0 0 c I r c u I s
and quality of printed wiring boards. Send your next RFQ to the Glen Cove, New York 11542

company with the longest multilayer production experience (since : =
1961). Write or call direct (516) 676-8000. Innovators of Printed Wiring Technology

A\ f - i
o Ny { o
;v-. ) g d ) jt__ ‘L._ S AN N :

ators
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FREQ

These are specialized "HACOE instruments designed

for your specific needs.

See them at Booth 1C-25, at NEREM-68.

<<<<<

UENCY S

RUBIDIUM FREQUENCY STANDARD
1 x 10°'° freq

2 x 107" stnd dev/yr
use Reader Service #315.

g,‘-_é
5 x 107''/24 hours

5to0 0.1 MHz

use Reader Service #316.

CRYSTAL STANDARDS

1 x 10°/24 hours
LOW COST HOUSE STANDARD

use Reader Service #317.

5 x 107'2/100 sec avg—37 pounds!

use Reader Service #318.

PORTABLE RUBIDIUM ATOMIC CLOCKS

CRYSTAL
CLOCKS

2 x 10°° secs
- " per day

use Reader Service #319.

REFERENCE SIGNAL GENERATORS

200 Hz-6.25 kHz
use Reader Service #320.

RECEIVEFR =

L - §

PHASE

COMPARATORS

p FREQUENCY
e xe

YD~

VLF TRACKING

RECEIVER/COMPARATORS

Continuous tuning 3.00 to 99.5 kHz
use Reader Service #321.

LINEAR PHASE/TIME COMPARATOR
1 nanosecond time resolution
0.01 cycle phase resolution

FREQUENCY DIFFERENCE METER
difference to 1 x 10'', error
multiplied by 104.

use Reader Service #323.

NOISE ANALYSIS

OMEGA NAY

SYSTEMS
TS ITEMO

CONTINUOQUSLY- VARIABLE

PASSIVE FILTERS 15 Hz-672 kHz
use Reader Service #324.

use Reader Service #322,
Rrbrsnsnarihe

L

EQUALIZERS/SPECTRUM GENERATORS

Up to 40 %5-octave increments
uso Reader Service #325.

VLF/OMEGA
NAVIGATIONAL
SYSTEMS
For broad-area
navigation

RORTHERN SCIENTIFIC, INC

RO-SCIENCE CORE#

"?.’A
NG

DIGITAL
MEMORY
OSCILLOSCOPES
and Pulse Height
! Analyzers

use Reader Service #327.

ASTRO-SCIENCE MULTI-CHANNEL

AIRBORNE INSTRUMENTATION

TAPE RECORDER/REPRODUCERS
use Reader Service #328.

MULTIPOINT AND CONTINUQOUS PEN
CHART RECORDERS
use Reader Service #329.

For a short-form catalog of
TRACOR instruments, please
use Reader Service #330.

IA-107A
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AMPLIFIER ADO-72A

.t
Toe view

——————————
FAIRCHILD
S ————
CoONTROLS

A Real Square.

(Our new ultra-