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dc to 100 kHz

20 models available with choice ¢f
resotution from 0.0001 to 100 Hz.
Shownis Type 1161-A5C with 0.01-Hz
resolution, $5070 in us.a.

dc to 1 MHz

20 models available with choice of
resolution from 0.001 Hz to 1 kHz.
Shown is Type 1162-AR7C with 0.001-
Hz resolution and programmable/
manual modules, $6725 in usa

30 Hz to 12 MHz

20 models available with choice of
resolution from 0.01 Hz to 10 kHz.
Shown is Type 1163-A3 with 10-kHz
resolution, $3895 in usa.

=8 e

10 kHz to 70 MHz

20 models available with choice of
resolution from 0.1 Hz to 100 kHz.
Shown is Type 1164-A7C with 0.1-Hz
resolution, $7065 i usa

Only GR Frequency Synthesizers have
all these features . .. and low cost, tool

® Four basic models with ranges of dc to 100 kHz,
dc to 1 MHz, 30 Hz to 12 MHz, and 10 kHz to
70 MHz, in digital incremental steps of 0.01 Hz.
0.1 Hz, 1 Hz, and 10 Hz, respectively.

® 80 different combinations of the basic four mod-
els . .. You can start with as few as three decades
of resolution and add additional decades as your
requirements expand.

® At least 2 figures of additional resolution from
the calibrated continuously-adjustable-decade
module.

® Electrical sweeping over bandwidth from zero to
more than 1 MHz with the continuously adjustable
decade.

® |n addition, programmable/manual decades are
available for remote programming at all steps
below 1 MHz and between 1-MHz steps at higher
frequencies.

® 5.MHz master crystal in each synthesizer; the
instrument can be phase-locked to an external
standard.

® All-solid-state.

® Small size . .
height.

® 2.V, rms, adjustable and metered output.

® QOperates from 115/215/230 V, ac, 50-60 or
400 Hz, 55 W, or from 20-28 V, dc, 1.8 A.

® LOW COST . . . Prices start at $3640 for a 100-
kHz, 100-Hz-per-step model. Completely equipped
instruments, including 7 digit-decades and a con-
tinuously adjustable decade, range from $5960 for
the 100-kHz unit to $7065 for the 70-MHz unit.
Instruments that are controllable remotely (as well
as manually) are somewhat higher in price.

. Needs only 5% inches of rack

See these Synthesizers at WESCON, Booths 348-351

BOSTON o NEW YORK o CHICAGO « PHILADELPHIA » WASHINGTON, D.C.
SYRACUSE o DALLAS o SAN FRANCISCO o LOS ANGELES o ORLANDO
CLEVELAND » TORONTO o+ MONTREAL

BOURNE END, ENGLAND ZURICH, SWITZERLAND

GENERAL RADIO

WEST CONCORD, MASSACHUSETTS

Circle 900 on reader service card



ACCESSORIES

More Performance Than Any Other Sc

Large Area 8 x 10 cm CRT

» New design breakthrough offers a shorter,
high-frequency CRT with picture area from
309% to 100% greater than any other high-
frequency scope. Accurate measurementsare
easier to read and view.

« Deflection plates require only 3 v/cm drive—
allows extended bandwidth capabilities.

» 12 kv accelerating potential produces bright,
easy-to-seetraces, evenat 5 nsec/cmsweeps.

«Snap-off bezel for easy installation of new hp
contrast filters or special graticules.

- Beam finder for rapid location of trace.

- Internal graticule calibrated in centimeters
eliminates parallax error; flood guns allow
variable background illumination for opti-
mum contrast of graticule and trace.

Plug-In Versatility

+ Now 1801A dual channel vertical amplifier

—dc to 50 MHz bandwidth (all ranges). 7
nsec rise time.

—5 myv/cm to 20 v/cm range.

—A + B, and A — B operation.

—internal trigger on Channel B in ALT and
CHOP modes for time correlation of traces.

Now 1821A time base and delay generator
—triggering to 90 MHz.

—sweeps from 1 sec/cm to 10 nsec/cm.
—easy-to-use delayed sweep.

—mixed sweep for slow/fast sweep display.
—bright line automatic triggering.

* Now 1820A time base

—triggering to 90 MHz.

—sweeps from 2 sec/cm to 5 nsec/cm.

—variable holdoff locks-in complex wave-
forms.

—bright line automatic triggering.

»More plug-ins to come—for extended capa-
bilities.

1118A Testmobile, $95.00

197A Camera, $475.00

10176A Fiexible Viewing Hood, $7.00

10166A Panel Cover, $25.00

10167A Carrying Cover, $20.00

10004A 3'4-foot 10:1 Divider Probe, $35.00

10110A BNC Male to Binding Post Adapter, $5.00

10360A Camera Adapter for hp 196A/B Camera, $15.00
10361A Camera Adapter for Tektronix C12 Camera, $15.00
10362A Camera Adapter for Tektronix C27 Camera, $15.00



NEW 180A OSCILLOSCOPE

Get Big Picture Displays,
Plug-In Versatility,

100% Solid State Circuitry,
Superior Performance,
in a New 30-Pound Package
For Field, Laboratory and
Production Applications

——y

HEWLETT hp PACKARD

An extra measure of quality

SEE MORE! )

DO MORE! | )

Circle 2 on reader service card
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Step-Ahead Electrical Performance

«Solid triggering capability to 90 MHz, as
shown above.

+New horizontal amplifier permits linear 5
nsec/cm sweep speed.

« Maximum stability with 100% solid state cir-
cuitry.

* Premium components—capacitors, potenti-
ometers and metal film resistors.

« FET input ampiifiers for exceptionally low
drift, quick 15-second warm-up.

+Operates on 115 or 230 volts, 50-1000 Hz,
only 95 watts—convection cooled.

« New hp CRT design permits 3 v/cm drive;
therefore, vertical amplifier is smaller, lower
power. Amplifier drives CRT vertical deflec-
tion plate directly. These features provide ex-
tended bandwidth capability.

» DC coupled Z axis input.

» New etched circuit delay line for clean pulse
response—minimum weight and size.

" An extra measure of quality

[EWLETT hp, PACKARD

ope—And in a 30-Pound Package!

Rugged Design for Use Anywhere

- Aircraft-type frame construction for maxi-
mum ruggedness with minimum weight.

«» Easy-to-get-at circuits—covers snap off.

»Conveniently-grouped controls are easier to
see, easier to operate.

« Operates with confidence at -28°C to +65°C,
95% relative humidity to 40°C, 15,000 feet.

«Withstands shock and vibration—built for
portable use.

+Scope with plug-ins weighs only 30 pounds.

.8" x 10" cabinet, or 514" x 19" rack mount
models.

|
u

Getthe BIG picture! Write or call for your demonstration,
today! Hewlett-Packard, Palo Alto, California 94304, Tel.
(415) 326-7000; Europe: 54 Route des Acacias, Geneva.
Price: hp Model 180A Oscilloscope, $825.00; hp Model
180AR (rack) Oscilloscope, $900.00; hp Model 1801A
Dual Channel Vertical Amplifier, $650.00; hp Model
1820A Time Base, $475.00; hp Model 1821A Time Base |
and Delay Generator, $800.00, f.o.b. factory. !




PLUG-IN

See New hp Instruments
Attend Measurement Seminars
WESCON—Hollywood Park
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MODEL TiOON

RTWIP CHANT NETORDES

o Input modules provide special purpose capabilities

o Mainframe available with one or two pen flexibility

12 instantly selected chart speeds, 1 in/hr-2 in/sec

o Half-second response time

e Chart tilts in three positions for easy viewing and notation

o Easy chart loading, tear off or storage, paper supply indicator
o All solid-state circuitry

o Rack-mount, metric models available

The basic mainframe of the 7100B (two pens) and
7101B (one pen) provides 10" strip-chart recording
capabilities. Each channel accepts any of the wide vari-
ety of input modules which determine the electrical span
or special-purpose recording capability.

Features offered, in addition to those above, include
event markers, electric pen-lift and chart drive start-
stop—all remotely controlled. Retransmitting potenti-
ometers, adjustable high-low limit switches on both
channels and remote 10-1 speed changers are also
available.

Standard input modules (more to come) offer multiple
span ranges, high input resistance (1 meg at null), high
cmr and floating inputs to 500 v above ground. Model
17500A has 10 calibrated spans 5 mv-100 v full scale;
Model 17501A has 16 calibrated spans 1 mv-100 v full

scale. Variable span and full scale zero controls are
provided. Model 17502A, a temperature input module
with automatically compensated reference junction,
linearizes recorder presentation with standard paper.
Additiona! low-cost single range input modules (Model
17503A, 1 mv input with filter; Model 17504A,5 mv-100v
with plug-in range cards) are also available:

Model 7100B 2-pen Recorder, $1300
Model 7101B 1-pen Recorder, $1000

Model 17500A Input Module, $250
Model 17501A Input Module, $350
Model 17502A Input Module, $250
Model 17503A Input Module, $250
Model 17504A Input Module, $200

Ask your Hewlett-Packard field engineer for a demon-
stration or write for complete information to Hewlett-
Packard, Palo Alto, Calif. 94304, Tel. (415) 326-7000;
Europe: 54 Route des Acacias, Geneva.

Data subject to change without notice.
Prices f.o.b. factory.

HEWLETT

PACKARD i) MOSELEY

DIVISION

1304

Circle 1 on reader service card
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100 uv resolution
auto polarity- display storage
overrange dlglt

3430A OC DIOITAL VOLTMETER
n NEWLETY « PAGEARS

[¥595]

The new Hewlett-Packard 3430A Digital Voltmeter is a high-
performance utility instrument ideal for production line work,
repair or inspection stations, in the lab or for quality control.
It offers the highest value available today in terms of price
and performance.

B 100 uv sensitivity for low-level measurements

W Auto polarity

B Non-blinking display, ideal for faster, easler, less
vulnerable measurements

B 609%, overrange with an extra digit
B Floating measurement with 10 Meg input impedance
B Fast (half second) response

B Analog dc output from amplifier, useful as a 100:1
voltage amplifier

W RATIO measurement option

Nowhere else can you get these extra “luxury” features at such
a low cost. High-speed measurement, 100 mv-1000 v, accu-
racy 0.19% of full scale =1 digit, plus the 4th digit for over-
ranging. Measure to +500 v dc with respect to ground. No
worry about circuit loading with the high input impedance.
High stability with the voltage accuracy guaranteed to 3
months, one-year warranty on the instrument. The only DVM
of its type available with ratio measurement capability, at an
accuracy of £0.15% =1 digit. With the ratio option 01 ($80),
you can normalize transducer dc outputs without taking time
for recalculation. It offers all polarity combinations. The bonus
amplifier output, £0.1% accuracy, increases testing flexibility.

Cali your Hewlett-Packard field engineer for a demonstra-
tion or write for complete specifications: Hewlett-Packard, Palo
Alto, California 94304, Tel. (415) 326-7000; Europe: 54 Route
des Acacias, Geneva.

Data subject to change without notice. Price f.0.b. factory.

See New hp Instruments
Attend Measurement Seminars
WESCON—Hollywood Park

Circle 6 on reader service card

HEWLETT 09, PACKARD

An extra measure of quality
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News Features Technical Articles
Probing the News
195 Low cost will catch train award Regions 102 How the West was won
198 Wescon offers a liberal education Vietnam and diversification fuel the aerospace
205 = Congress clamps down on research industry
208 The engineer in Vietnam William Wallace, Los Angeles regional editor

106 Wartime is microwave time
With a battle impetus, the solid state revolution

Electronics Review is accelerating

Walter Barney, San Francisco regional editor
47 Military electronics:

e 110 Growth and diversification in instrumentation
I rance
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49 Manufacturing: Walter Barney, San Francisco regional editor
Circuit psychology; Tailoring resistors 114 IC’s: a picture of health

50 Oceanology: Shifting tide

52 Antennas: Pointing the way

gi g]:vl:::rl::a::?g;zgl:tz ;0;::(:’1 e Circuit design 120 Designers casebook ) .

8% “Electronics notes ®m Hydrophone preamplifier cuts cable noise

®m Two events, in sequence, produce detector output
B Transmission lines couple multiple-driver

Activity is booming with backlogs, price cuts
and engineer shortages

receivers
Electronics Abroad B FET insures stable sawtooth wave
= m Converting audio oscillators to square-wave

299 Great Britain: Tighter Is!and generators
299 West Germany: Power packed |
300 Japan: Inside job; Edge of space Solid state 126 Generating power at gigahertz with avalanche-transit
301 France: Calculated independence time diodes
302 International: Double standard Three new devices have generated up to 350 milli-
302 Around the World watts at 50 gigahertz

K. D. Smith, Bell Telephone Laboratories

Consumer 133 Integrated circuits make a low-cost f-m receiver

Departments '(I:'Iurzslr; and i-f strips are built with off-the-shelf
8 Readers Comment Richard L. Sanquini, RCA
:g I\P/IZ(;?::QS Manufacturing 141 Making multilayer circuit boards work
. . It takes good engineering judgment and tight
20 Meeting Preview
29  Editorial process control
31 Electronics Newsletter el
61 Washington Newsletter 148 Pattern for quick design of multilayer circuit boards
221 New Products (cover)
284 New Books An x-y matrix speeds layout and makes the best use
286 Technical Abstracts of space
288 New Literature James R. Goodykoontz, TRW, Inc.

Opinion 157 Electronics in East Europe
An evaluation of how electronics and technology
are faring behind the Iron Curtain
Lewis H. Young, editor-in-chief

158 A journey to East Europe
166 Rumania’s blueprint for electronics

Title R registered U.S. Patent Office; © copyright 168 Theory is fine, but application is better
1966 by McGraw-Hill, Inc. All rights reserved, ‘ : [ TN

including the right to reproduce the contents of this 170 ‘Comeon n, the trade I.S fine

publication, in whole or in part. say West European businessmen
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Readers Comment

Distorted view?

To the Editor:

The complaints about electronics
personnel procedures, which you
printed under an “anonymous” by-
line [June 27, p. 108], were poor
attempts by some obviously un-
qualified person to rationalize his
failures to find what he felt was
adequate employment. Printing of
such unqualified statements gives
credence to these arguments; thus
you present an untrue and distorted
picture of the industry in general.

First, it must be remembered
that this is a seller’s market. Elec-
tronics firms are falling over them-
selves fighting for the qualified en-
gineers. Talent has no problem in
finding suitable employment. Non-
talent, on the other hand, goes from
one company to another, unable to
impress management or personnel
officials of his worth, getting more
discouraged with each rejection.
Possibly because he is assaying his
own worth in unrealistic quantities
of dollars, he remains unemployed,
or holding the same position that
he feels is unequal to his abili-
ties. Eventually his complaints be-
come wider and louder, and then,
carrying a huge chip on his shoul-
der. he sits down at a typewriter
and condemns an entire industry
that he has elected to join. Pos-
sibly he should try another field.

Newly graduated engineers and
experienced individuals looking for
work usually have a host of compa-
nies that they can investigate. Al-
though your author feels that the
company knows more about him
than he about the company, we at
Fairchild Semiconductor don’t find
this to be true. Engincers inter-
viewed for work in our firm have a
fairly substantial knowledge of our
company, its aims and goals. They
wouldn’t be looking for work here
if they didn’t.

Complaints of false advertising
may be true in a small number of
cases, but are unfounded in the
industry in general. It costs a com-
pany thousands of dollars in time
and actual expense to conduct an
interview. Few companies are will-
ing to spend sums of this size to
meet a person who is not an actual

Electronics | August 8, 1966



INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
TRANS!ISTORS

CAPACITORS

RESISTORS

Did you know
Sprague makes...?

UNICIRCUIT® mW RTL
INTEGRATED CIRCUITS

T0-5 CASE

DIFFERENTIAL AMPLIFIER
TRANSISTOR PAIRS

s g
US-0921... Fully inter-

changeable mW digital 70-18 105 FLAT
building blocks featur- CASE 1l case PACK

ing power consumption NPN or PNP Métched characteristics.

of 2mW/node and prop- h
. fe = 10-20%. AVge = 5-20 mV.
agation delay of 40 nsec AV Temp = 520V /°C.

Types US-0908 through

UNICIRCUIT® CUSTOM
HYBRID CIRCUITS

LOW-COST HERMETICALLY-
SEALED PLANAR TRANSISTORS

)4 TQ SERIES (PNP)
Low Level Amplifiers

High Gain Switch/Amplifiers
High Speed Switches

TN SERIES (NPN)
High Voltage Switches
Low Level Amplifiers
High Speed Switch/Amplifiers
Choppers
Power Amplifiers
Core Drivers

Combine monolithic silicon circuits with
tantalum or Ni-Cr alloy resistors. Close
resistance tolerances, low temperature
coefficient. Resistor matching, + % %.

DIGITAL-TO-ANALOG
CONVERSION CIRCUITS

a2
Pl

UT-1000—Four-bit ladder network

UD-4001—Ladder switch for driving
resistor ladder networks

UD-4024 —Buffer amplifier

TW-3000 MICROPOWER PNP
SILICON HIGH-SPEED
SWITCHING TRANSISTORS

Fastest switching transistor
available in the
1 to 1004A range

Cib = 0.7 pF typ., 1.5 pF max.
Cop = 1.5 pF typ., 2.5 pF max.

SPRAGUE COMPONENTS

UNICIRCUIT® RCTL
INTEGRATED CIRCUITS

{8X actual size)

Sprague Series US-0100...a com-
plete line of monolithic digital buiid-
ing blocks featuring low power
consumption (2 mW typ.)

MULTIPLE TRANSISTORS
(NPN-PNP PAIRS/QUADS)

J’/‘lp/é d 7:%%

AMPLIFIERS SWITCHES CHOPPERS

Pairs Quads
2 NPN 4 NPN
2 PNP 4 PNP
1 NPN—1 PNP 2 NPN—2 PNP

SILICON ALLOY
REPLACEMENT TRANSISTORS

FULL PLANAR RELIABILITY

2N327A 2N845 2N1026
2N328A 2N946 2N1469
2N328A 2N1025 2N1917

Sprague makes 82 standard high-
emitter-voltage full planar silicon alloy
replacement types.

For complete technical data
on any of these products,
write to:
Technical Literature Service
Sprague Electric Company
35 Marshall Street
North Adams, Mass. 01247

PULSE TRANSFORMERS
INTERFERENCE FILTERS
PULSE-FORMING NEYTWORKS
TOROIPAL INDUCTORS
ELECTRIC WAVE FILTERS

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES

SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

43s-6128 R2

Electronics | August 8, 1966

BOBBIN and TAPE WOUND MAGNETIC CORES

SPRAGUE

THE MARK OF RELIABILITY

“Sprague’ and ' (2)° are registered trademarks of the Sprague Elsctric Co.
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Extender

DESIGN ENGINEERS find it useful to record data,
compare waveforms and accurately measure time and
amplitude.

QUALITY ASSURANCE Departments need it to main-
tain permanent records of product performance that
clearly indicate trends in quality.

PRODUCTION TESTING people find it easy to use,
fast and accurate. You can reproduce and ship data

with your product as proof of final test performance.

SPECIFICATIONS

Frequency Response: DC to 50 MHz (to signals syn-
chronous with oscilloscope sweep).

Do you ever use repetitive waveform records?

Now Pacific Measurement’s CRT Display Converter links
your oscilloscope (up to 50 MHz) to any strip-chart or
X-Y recorder. Records can be made in seconds, with-
out affecting or obscuring the CRT trace and at 1/20th
the cost of a print. The Converter output is actually as
accurate as the CRT display, and will clean up signals
that are too noisy to be read on the tube. The 81/4x11”
graph or strip-chart is much easier to read, make com-
parisons and reproduce than a photograph.

Horizontal and Vertical Output Levels: 1.0 Volt per ma-
jor division of CRT graticule. (Horizontal, O to —10V.;
Vertical, zero center + and -5 V.).

Scan Speed: Adjustable, 10 to 60 seconds per scan.

Physical: Modular style cabinet for bench or rack
mounting in 5.25” panel.

Size: 4.97” H. x 5.25” W. x 10.5” D. Weight: approxi-
mately 8 pounds. Color: Blue-gray with contrasting
light gray panel.

ALL SOLID STATE CIRCUITRY
Price:$490 with interconnecting cables, FOB Palo Alto.

Phone or write today for complete specifications.

PACIFIC MEASUREMENTS INCORPORATED

10 Circle 10 on reader service card

940 Industrial Avenue, Palo Alto, California (415) 328-0300

Electronics | August 8, 1966



candidate for a job opening. At
Fairchild Semiconductor, as is the
case with other major electronics
firins, newspaper and magazine ad-
vertisements represent actual job
openings, and interviews are only
offcred to persons that may have
the qualifications for the jobs.
Norman Skelton
Professional Employment
Fairchild Semiconductor
Mountain View, Calif.

Recommended reading

To the Editor:

My compliments on the article,
“Recruiting  Merry - Go - Round,”
[June 27, p. 108]. It is well written,
pertinent and will always be timely.
In fact, I would strongly recom-
mend repetitive publication on a
quarterly basis in all of the engi-
necring publications.

Since early in my career I have
been opposed to any form of col-
lective bargaining for or by engi-
ncers, yet some method must be
devised to convince industrial con-
cerns of the need for realistic per-
sonnel procurement policies based
on facts, truth and recognition of
the individual.

I have had my share of this
shameful and discourteous treat-
ment from industry. It would al-
most appear to be an organized
industrywide policy, so few are the
exceptions.

In responding to a total of 127
advertisements for engincering per-
sonnel during the fall of 1960, I
received only 17 replies, as follows:
four acknowledgments; seven state-
ments that they were not hiring at
this time; two referrals of my in-
quiry to pertinent technical depart-
ments, and four requests for com-
pletion of their application forms.

o — e o - —— e o — —— -

Of the latter, three firms enclosed
company brochures, financial re-
ports and program literature.

The most galling blow was the
total lack of courtesy exhibited by
110 firms.

Taking the obvious as a conclu-
sion, personnel procurement poli-
cies have not improved in the past
six years. Whether this be the fault
of employees in personnel depart-
ments or the impersonal attitude
of industry is uncertain. Most likely
it is a combination of the two.

William V. Record
Tucson, Arizona

To the Editor:

Your writer graphically describes
a number of employer malpractices
in hiring electronics enginecrs.

In civilian technical ficlds, other
abuses of cngineers are common,
too: such as age restrictions in hir-
ing. nontransferable pension plans
to tic men to their jobs and assign-
ment of “captive” engineers to non-
technical work.

It is well known that U.S. lead-
ership in a number of civilian tech-
nical fields has slipped. Thus, Ja-
pan now is ahead in ship construc-
tion and in railroad design. Italy
leads in typewriters and sewing
machines. Modern steel production
is a German development while the
Russians seem to be moving ahcad
in high-tension d-c power trans-
mission.

I wonder whether the fact that
enrollment in U.S. engineering col-
leges lags behind general university
registration is related to abuse of
our engincering force? And is the
loss of U.S. leadership in certain
civilian engincering fields related
to the same cause?

[Name withheld]
Los Angeles, Calif.

-——————————-—1
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LOW
MICROWAVE NOISE?

Model SE-200

WHY NOT PROVE IT?

SPECTRA Microwave Noise Meas-
uring Instruments are the only
equipments yet devised that can
give you the FM and AM noise
content of conventional and solid
state microwave sources — to
accuracies as high as +=1 DB.
Proof? Maybe not, but close to it.

SPECTRA-EXCLUSIVES:

0 RF Frequency Ranges:
to 32 Ge/s

] Self-Calibrating for both AM & FM
noise measurements

1.0 Ge/s

0O Broad Video Frequency Coverage:
1 Kc/s to 150 Ke/s

[J Residual FM Monitor: 10 cps to
1 Ke/s

0O Dual Bandwidth Spectrum Ana.
lyzer: 100 cps and 1 K¢/s

] High Sensitivity: AM 135 DB be-
low carrier level; FM .0032 cps
rms deviation

Minimum RF Input Power: 1.5
milliwatts

0O Self-Contained Microwave Spec-
trum Analyzer

0 Phase-Locked Local Oscillator

NEW MEASUREMENT SERVICE

A custom Noise Measurement
Service is now operated by
Spectra to provide accurate noise
measurements of X-band souroes
in the frequency range from 8.5
Ge/s to 10.5 Ge/s. Readout: X-Y
recordings of FM or AM noise vs.
video frequency. Write today for
technical data and complete
details.

SPECTRA @ ELECTRONICS

P.0. Box 85
Los Altos, Calif. 94023 » (415) 948-4998
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What’s the automatic way
to guide search aircraft
to a swift rescue?

is

FrSg

V ——— -

Granger Associates
has the answer

Finding survivors of a downed aircraft is a fast, efficient
now operation if the plane carries compact G/A air-sea rescue
semmmemmm  beacons. Activated immediately upon immersion in
water, a G/A beacon transmits a distinct tone on a guard channel and
can be heard for more than 48 hours by search aircraft up to 175 nautical
miles away —even in bad weather and rough seas.

Unlike presently carried MF and HF emergency radios, a G/A beacon
works automatically, needs no attention by the survivors, and is very
easy for the search planes to pinpoint. It can be quickly located from the
air by either VHF direction-finding techniques or a signal pick-up/signal
fade search pattern.

Write for full data on G/A’s rescue beacons—emergency equipment
that no over-water aircraft should be without.

air-sea rescue
beacon
model A/R/B

Granger

Associates

CAREER OPPORTUNITIES FOR ENGINEERS IN HF/VHF COMMUNICATIONS

1601 California Ave., Palo Alto,California / Telephone: 321-4175/ TWX: 910-373-1291

Granger Associates Ltd.
Russell Hse.,Molesey Rd.,Walton-on-Thames, Surrey, England/Walton-on-Thames 29913

12 Circle 12 on reader service card
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Now that holography shows genu-
ine promise of becoming a research
tool and in the future an cntertain-
ment medium, a
company has
been formed to
develop the
basic inventions
into commercial
products. What
these products
might be is
something that
the company’s president, Daniel S.
St. John, declines to say. “It’s still
too carly,” he explains.

The two-month-old. Holotron
Corp. so far consists only of St.
John and one assistant—"we're
planning to hire more people”—but
its parent companies arc impres-
sive: it is a joint subsidiary of E.I
du Pont de Nemours & Co. and
Scientific Advances, Inc., a subsidi-
ary of the Battelle Memorial Insti-
tute. Holotron also has an impres-
sive asset: the exclusive rights to
patent inventions from holographic
research at the University of Mich-
igan’s radar and optics laboratory
and at Battelle’s Columbus and
Pacific Northwest laboratories.

So far, the fledgling company is
firmly under Du Pont’s wing. St.
John’s office is in the Du Pont
Building in downtown Wilmington,
and Holotron draws on Du Pont’s
facilities for legal work, public re-
lations and sccretarial assistance,
to say nothing of the research into
holography that Du Pont is doing.
St. John himself has been with Du
Pont for 17 vears.

Physicist by adoption. St. John
doesn’t have a background in hol-
ography: “I've worked mainly in
atomic energy, with my main con-
cern for the last 15 vears reactor
physics. Actually, though, I'm a
physicist only by adoption; I did
my doctoral work at the University
of Wisconsin in physical chem-
istry.”

From 1957 to 1964, St. John was
head of the theoretical physics
division at the Savannah River
Laboratory at Aiken, S.C., (a nu-
clear facility run by Du Pont for
the Atomic Energy Commission).
His work with atomic energy
started in World War II with the
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Two new ways to
achieve higher power

with Machlett

planar triodes

Use water cooling—power Use pin radiator forced air cooling—
level increase to 10X power level increased to 2X

Advanced cooling methods for UHF
planar triodes now permit you to
make full use of the high power
range found in Machlett tubes.
Here are two examples:

ML-7855 with water jacket. Anode
dissipation capability: 400 watts.
New maximum input: 2.5kV, 300 mA.

B (=

ML-7855 with pin radiator. Anode
dissipation capability: 150 watts.

An optional input: 1.75kV, 150 mA.
For full operating details on

Machlett tubes recommended

for this new high-service power
level, write to The Machlett
Laboratories, Inc. —

Springdale, (Stamford) Conn. 06879.

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPANY
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New from nglguie.f

OIL-IMPREGNATED
PAPER
CAPACITORS

METALLIZED PAPER
CAPACITORS

i :
| |

1956
METALLIZED
POLYESTER FILM
CAPACITORS

\ i |

1966 1963
ULTRA-THIN
SPRAGUE METALLIZED
METFILM ‘A POLYESTER FILM
CAPACITORS CAPACITORS
‘ - il )
. \ P> e

N

METFILM™ ‘A’ CAPACITORS. ..
dramatically smaller in size, yet more reliable
than military-grade capacitors of the past!

Just a few years ago, the only 10 . F capacitor considered dependable
enough for military applications was Type CP70 (to JAN-C-25), and
was a block-busting 33" wide x 134" thick x 4” high. Today, you can
get a military-quality 10 xF tubular capacitor measuring only %2 " in diam-
eter x 214" long. And it's more reliable than any capacitor of the past!

Sprague Type 680P Metfilm ‘A’ Metallized Capacitors meet all en-
vironmental requirements of MIL-C-18312, yet they occupy only one
third the volume of conventional metallized film capacitors of equivalent
capacitance and voltage rating. Employing a new thin organic film dielec-
tric system, Type 680P capacitors use a dual film totalling only 0.00008"
thick, as compared to conventional polyester-film capacitors with a single
film measuring 0.00015".

Another distinct advantage of the Metfilm ‘A’ dielectric system is
minimum degradation of electrical properties during life.

Hermetically sealed in corrosion-resistant metal cases, capacitor sec-
tions are effectively of non-inductive construction, resulting in capacitors
with performance characteristics superior to those of comparably-sized
capacitors.

Type 680P Metfilm ‘A’ Capacitors are available with capacitance
values to 10 uF in both 50 and 100 volt ratings.

For complete technical data, write for Engineering Bulletin 2650 to Tech-
nical Literature Service, Sprague Electric Company, 35 Marshall Street,
North Adams, Massachusetts 01247,

*Trademark

SPRAGUE COMPONENTS

®
CAPACITORS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS PULSE TRANSFORMERS
INTEGRATED CIRCUITS CERAMIC-BASE PRINTED NETWORKS

INTERFERENCE FILTERS PULSE-FORMING NETWORKS
a3c-6111

THE MARK OF RELIABILITY

*Sprague’ and ‘@Y are registered trademarks of the Sprague Electric Co.
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Army Corps of Engineers at Los
Alamos. He worked there after the
war for the University of Cali-
fornia. For the past two years. since
leaving Savannah River, he was a
staff member of Du Pont’s develop-
ment department.

Why was St. John picked to head
Holotron? He explains, “I've done
a lot of development work. My job
here is to carry out commercial de-
velopment in a rather highly tech-
nical field.”

Marvin H. Hewitt, an expert in
plasma reentry physics, has joined
the technical staff at Radiation
Systems, Inc., in
Alexandria, Va.
His job will be
to apply his
knowledge of
plasmas to the
company’s main
product: anten-
nas. The main
task, he ex-
plains, is to develop special anten-
nas that can operate through the
plasma sheath that envelops a
spacecraft during reentry and at-
tenuates radio signals.

Hewitt, 43, who has more than
12 years of industrial experience,
has worked in other scientific fields
also: applied mathematics, satel-
lite dvnamics and systems analysis.
For the past three years he was a
member of the technical staff of
the Mitre Corp., Bedford, Mass.
Earlier he was with the Raytheon
Co., Lexington, Mass., and with
the Martin Co. in Denver and Balti-
more.

Work on antennas. The physicist,
a consultant on the staff of George
Chadwich, vice president for engi-
neering, is devoting about a quarter
of his time to plasma physics. His
other efforts are directed to work
in the electromagnetic theory of
antennas.

Hewitt skipped undergraduate
school and went directly to gradu-
ate studies at the University of
Colorado. From 1948 to 1954 he
lectured in physics and mathe-
matics at a number of colleges and
universities.
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OUTPUT CURRENT—AMPS

5 10 15

20 25 30 35
OUTPUT VOLTAGE—VOLTS

All-silicon QSA Series: 12 models; regulation = .005%; response time 20 us.

New Sorensen Modular
Power Supplies

The new Sorensen QSA Series offers the only modular
power supply line in the O to 35 volt range that combines
=+ .005% regulation line and load, 20 us. response time,
71°C operating temperatures, 300 pV ripple—all at prices
below other lines having lesser performance specifications.
Sorensen’s QSA Series modules are ideal for OEM, lab or
system applications. They can be used as bench models
(mounted in any position) or mounted in combinations of
3 or 4 in an optional 19” (3%2” high) rack adapter. Other
design features include: Load current vs. temperature,
110% @ 40°C—100% @ 50°C—85% @ 60°C—66%
@ 71°C ® Temperature coefficient 0.01%/°C e Stability

MODELS (RANGES) QSA10-1.4 (0-10V, 1.4A)
QSA12-1.4 (8-14V, 1.4A)
QSA18-1.1 (14-22V, 1.1A)

QSA28- .7 (22-35V, .7A)
SIZES (IN.) 7x3-5/16 x3-7/8
PRICES (U.S. List) $89

SPECIFICATIONS

ARAYTHEON,

0.025%/8 hrs. ® Models QSA10-1.4, QSA10-2.2 and
QSAT0-3.7 permit operation of up to 20 units in series;
other units permit operation of 2 units in series; All models
permit operation of 4 units in parallel ® No turn-on /turn-off
overshoots ® Remote sensing ® Remote programming @
Ripple voltage peak to peak 3mV. All Sorensen power
sources conform to proposed NEMA standards. For addi-
tional QSA Series details or for data on other standard/
custom DC power supplies, AC line regulators or frequency
changers, call your local Sorensen representative, or write:
Raytheon Company, Sorensen Operation, Richards Avenue,
Norwalk, Conn. Tel: 203-838-6571, TWX: 710-468-2940.

QSA10-2.2 (0-10V, 2.2A)
QSA12-2.2 (8-14V, 2.2A)
QSA18-2.0 (14-22V, 2.0A)
QSA28-1.3 (22-35V, 1.3A) QSA28-2.0 (22-35V, 2.0A)

7x35/16 x 51/8 10 x 3-5/16 x 5-1/8
$109 $129

QSA10-3.7 (0-10V, 3.7A)
QSA12-3.7 (8-14V, 3.7A)
QSA18-3.0 (14-22V, 3.0A)

See us at Wescon Booths 145 & 146, Hollywood Park



Recap Two:

Here are seven more new product announce-
ments you may have missed in the past
month or two. (It's been a busy year.) If you
would like additional information about any
of these products, mark the corresponding
number on the bingo card. Or call any
Fairchild Distributor.

PLANAR SCRs
0-400V,0-10A,
150C

PNPN Planar Switching SCRs A completa line of silicon controlied rectifrers for switching
applications s now available from Fairchikd, We guarantee performance to 125°C, up to
150*C in some instances We cover the range from 0 to 400 voits, from O to 10 amps, in six
package types (TO 3, TO5, TO 18 TO 46. TO 59, and TO 66), for consumer, mdustrial and
miitary applications
Whether you need a device (or sensor control, for miniature motor control, for a counter or a
timer, a solenosd or light dimmer, or for any of a dozen other applications 1t wi'l pay you to
chech with Fairchild, Our devices perform better, have lower forward and reverse leakages
and are competitively priced. And you get Planar relabiity as 2
bonus. Sample specifications are shown below For complete EAIRC HILD
nformation drop us 3 note, or check with a Fairchild Distrbutor
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—z
Here are 50 applications, in alphabetical order,
for Fairchild Linear Monolithic Circuits:

(If we left out your favonte, let us know. We'll iInclude it next time.)

1. Ato Dconverter

18

Go No go detector

Scaling ampliber

35
2 A C amplitier 19 Hysteresis comparator 36 Schmitt trigger
3 Astable (free running) 20 integrator (D C orA C) 37 Sense amplifier (20 mil cores)
multrvibrator (20V output) 21 Isolation amplifier 38 servo amph
4 Averaging amphitier 22 Lag amplitier 29 Summing ampiber (subtractor
5 Bi stable (flip flop) 23 Lead ampltfier amplfier
muttivibrator (20V output) 24 Levei shifting amplitier 40 Sweep generalnr (wave form
6 Bridge amplifier (ciamping circurt) amphitier
7 Butfer amplifier 25 Logarithmic amphitier 41 Tme detay amphficr
8 Current source amplitier 2 Me-e"umo«-nev :g 3%::" 4 fiee
9 Chopper stabihzed amphifier 27 afcu‘a;‘:':vg'"ﬂm ad R’
10 Clipping amplitier 28 One shot (igh speed 45 Voltawe controlied onelieer
11 D C ampiiter precision) 46 Voitage detector
1 12 Deflection corl ampiifier 29 Peak detector 47 Vohage folloner
13 Drfference ampither 30 Phase discriminator 4& Voltage resumt
14 Differential amplttier 31 Preamplitier 49 Wave form penerator
15 Ditterentiator 32 Pulse height detector 50 Window detetor
16 Drgital clock 33 Rectifier

17 Gain control amplter 34 Sampie and hod ampitier

Here are 4 Fairchild IC's, in numerical order,
| for use in the above applications:
S~ =l
~H ~
| s

» - r _‘—_..” ol
G

I ~AT02C — Drtferentiat Ampiiver «A?11C--Dusl Comparaber

Strobs Release Time 12nsec
2my

Ingut Offset Voknge Input Oftset Voitage
Input Resrtence [ Tnput Vo'tege Rerge v
i IS -, S
, L T —
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l —d ‘_{_J_i"\\ SEMICONDIUCTOR
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\ 1t ) >d premg © ' d Detry
‘—{ '—4} WOTS O write us
| +AT09C — Operational Amphtier A710C—VoNage Comparator |
\ OpenLoop Voitage Gam 45 000 Resohtion 2my
Output Yoitage Swag 14¥ Response T
| input Resistance 250K (Sm¥ Overdrive)
faput Otfset Vohage 2my Ingut Voltage Range sv
e —t 1 = )
A Owertesn ol . W Dreoy s W T Corve o- o % —
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LOW NOISE,
HIGH
FREQUENCY
TRANSISTORS

Fairchild 2N4134, 2N4135 NPN diffused hcon Planar transistors feature lownoise
a0 high gawn stababity over & broad range of frequencus — IF RF, and UNF in sddh
10n these devices offer low reverse capaciance 8nd » kow coMertor 10 base tme
constant at no sacriice in performance for optumum use in cr tica) avp! er cesign
2ppications These products are avadsbie under the I
FACT program At Fairchikd Distributors, or wrrle us for w
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MOS FET
RF AMP

The Farchid FTS7 18 an N channel depaetion mode MOS fald
which give #t super or performance Charscterstics n recswer R

meet mektary standards and SE5301 ¥ -
~st ons Both are hegh refictooty I
Pranae 1 devees Sorm sre now n  SATECHILED

stbck Ask for complate sniormation A TR

FIS7 Specitications

Low norse figure 2708 (1yp ) 4 508 (mam )
High power gan 20dB (typ) 1506 (mn )
Low fteedtach capstitance 0 60F (typ ). 0 BpF (max }
AN 61 e oove pecHticat.ong @ 100MMY

Hgh g (Y 9.000pmhos (typ )
6 000pmhos (men )
Reverse AGC copabwinty
A - (¢ 41 o ¢ Vs Camy 2o it G 2 8 Vs B W e R U

Reader Service No. 426

RF AMPLIFIERS
25 dB@60 MH:z

Fowthild bow-none NPN Planas transisters | you Cesign amplifier Circists
the IF VHF or UHF bands this new senes of Farchild transistors 1 what
you ve been wa ting for Low norse low reverse Capachance, and h.gh stabie
gan make this the best amplitier lamely on the market up 10 B00MHZ Avarl
ble for mul.tary service (2N4134 2N4135) and SRS commenc 3 use
{SESO50 SES051), these 1ransistors are Stocked K r=meddie de very Sec
our sample spaciicanions beiow Then 1ee » I
Farchid Drstnbutor $0r PRCINE wThormetic FAIRCHI.—D
ad samoies Or write for oue datp shests (NN

SEMICONOUCTOR

Sampie Specications — 2N4 135

NF @ 60MHZ 2548 e
NF @ 450MHz S 0B mem
Powee gain @ 60MHz (unneutrahred) 2048 mwn
Powar ga @ 450MHz 398 mn
Co (ruarded ) 0 5p! max l
LVere 30V men
]
L
. - - . e . o o vee T e e v
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eftact transistor 11 teatures low norse a0d low Cross modulation

amplilier and muser stages Two types are ava.stie F7S7 1o
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Meetings

Jerrold’s new Model 900-C is the

most conceited sweep signal
generator on the market!

We get a little embarrassed. The many
thousands of Model 900's now in the field
have built up such a tremendous reputa-
tion for dependability and service that
they’re beginning to act smug. They
“show off”" with gut features like built-in
oscilloscope pre-amp, four mode opera-
tion and continuousiy variable sweep
widths from 10 kHz to 400 MHz (center
frequencies from 500 kHz to 1200 MHz)

—just to name a few.

But that's not the worst of it.

The New 900-C really gets overbearing
when it starts performing, Say you want

to observe the entire frequency range of

a unit under test: ... or examine a narrow
10 kHz beamwidth . .. or make a quantita-
tive analysis of the response of a wide
range of electronic devices such as re-
ceivers, amplifiers, filters, transformers,
or transmission lines.

It does these chores so easily, so ac-
curately, and so efficiently, we despair of
ever deflating its ego.

One small revenge. Our New Model
900-C literature is very, very modest,
Send for a copy.

JE "L MEASUREMENT AND
TEST INSTRUMENTATION

JERROLD ELECTRONICS CORPORATION
Government and Industrial Division
Philadelphia, Pa. 19105

18 Circle 18 on reader service card

Guidance and Control Conference,
American Institute of Aeronautics and
Astronautics; University of Washington,
Seattle, Aug. 15-17.

NATO Advanced Study Institute, NATO;
University of Keele, Staffordshire,
England, Aug. 15-26.

Joint Automatic Control Conference,
Automatic Control Group; University of
Washington, Seattle, Aug. 17-19.

Symposium on Computer and
Information Science (COINS),
Columbus Laboratories of Battelle
Memorial Institute, Office of Naval
Research, Ohio State University;
Columbus, Ohio, Aug. 22-24.

Technical Symposium, Society of
Photo-Optical Instrumentation
Engineers; St. Louis, Mo., Aug. 22-26.

Television and Radio Show; Earls Court,
London, Aug. 22-26.

International Electronic Circuit
Packaging Symposium, Electrical
Design News; Sports Arena, Los
Angeles, Aug. 23-24.

International Conference on
Luminescence, Research Institute for
Technical Physics, Hungary Academy of
Science; Budapest, Hungary,

Aug. 23-26.

Western Electronics Show and
Convention, |IEEE and Western
Electronic Manufacturers Association;
the Sports Arena and Hollywood Park,
Los Angeles, Aug. 23-26.

International Congress of Electron
Microscopy, Institute for Chemical
Research; Kyoto, Japan,

Aug 28-Sept. 4.

Electronics Materials Technical
Conference, Metallurgical Society of the
American Institute of Mining,
Metallurgical and Petroleum Engineers;
Sheraton Boston Hotel, Boston,

Aug. 29-31.

International Conference on
Instrumentation in Aerospace
Simulation Facilities, Aerospace and
Electronic Systems Group; Stanford
University, Stanford, Calif., Aug. 29-31.

National Conference of the Association
for Computing Machinery, Association
for Computing Machinery; Washington
Hilton Hotel, Washington, D.C.,

Aug. 29-31.

Ocean Electronics Symposium, IEEE;
llikai Hotel Convention Hall, Honolulu,
Hawaii, Aug. 29-31.

Technical Conference on Preparation
and Properties of Electronic Materials
for the Control of Radiative Processes,
Metallurgical Socjety and the Boston

Section, American Institute of Mining,
Metallurgical and Petroleum Engineers,
Inc.; Sheraton-Boston Hotel, Boston,
Mass., Aug. 29-31.

Swiss Electronics Television, Radio and
Phonograph Exhibition; Exhibition
Grounds of the Zuspa, Zurich,

Aug. 31-Sept. 5.

General Assembly of the International
Scientific Radio Union; Munich,
Sept. 1-15.

National Radio and Television and
International Electric Components
Exhibition; Milan, Sept. 3-11.

International Conference on Semi-
conductor Physics; Tokyo, Sept. 5-9.

International Nuclear Industries Fair;
Basel, Switzerland, Sept. 8-14.

High Energy Physics Instrumentation
Conference, Linear Accelerator Center
of Stanford University, Stanford, Calif.,
Sept. 9-10.

International Conference on Microwave
and Optical Generation, Institute of
Electrical Engineers and the Institute
of Electronic and Radio Engineers,
Cambridge, England, Sept. 12-16.

Intersociety Energy Conversion
Engineering Conference, American
Institute of Aeronautics and
Astronautics, Society of Automotive
Engineers, American Institute of
Chemical Engineers, IEEE, American
Nuclear Society, American Society of
Mechanical Engineers and the Solar
Energy Society; International Hotel,
Los Angeles, Sept. 26-28.*

Call for papers

Electronic Packaging Conference,
Science of Automotive Engineering;
Roosevelt Hotel, New York, Feb. 14-
16. Aug. 26 is deadline for submission
of 200- to 500-word abstracts in tripli-
cate to A.J. Favata at SAE Head-
gquarters, 485 Lexington Ave., New
York, N.Y. 10017.

Electrical Insulation Conference,
IEEE, National Electrical Manufac-
turers Association; Chicago, Oct. 15-
19. Sept. 1 is the deadline for submis-
sion of papers to M.A. Lamont, Owens-
Corning Fiberglass Corp., 717 Fifth
Ave. N. Y. 10022.

IEEE, Mississippi Section, at Heidel-
berg Hotel, Jackson, Miss., April 17-
19. Oct. 15 is deadline for submitting
papers to J.E. May, technical pro-
gram chairman, P.O. Box 811, Jack-
son, Miss. 39205.

* Meeting preview on page 20

Circle 19 on reader service card—>»



Each Fluke all-solid-state voltage calibrator
gives you more for your instrumentation dollar!
Things like 0.0005% line and load regulation
in every model. Compact and lightweight
construction for portability. Heatfree, fanfree
operation for long life and best stability.

High speed remote programming in

two models. Calibration accuracy to 0.003%.
Price range $1,295 to $2,490.

] Calibration Panel Height

Model Voitage Current Stabitity Readout Accurac y and Weight Price — e —— y
| ==~ W
1 B B o ==

3134 Qto0vde  oio2amps £0.002% 6 digitinline  =0.01% 514”50 Ibs.  $1,295 | — | I " — ,

315A* 0OtoS50vdc Otolamp  =0.005% *0.025% 54”50 lbs.  $1,895 | 8 S S & e Smwy

3324 Otollllvdc Oto50ma  *0.0015% 7 digitinline =0.003% 77 —60Ibs.  $2,490 ———

3B2A Q100N otozamps *0.002% G digitinline *0.01% SV —50Ibs.  §1,595 D e

383B* Oto50vdc Oto2amps =0.005% £0.025%  544"—50 Ibs.  $1,950

*Remotely Programmed

FLUKE ¢« Box 7428, Seattle, Washington 98133 « Phone: (206) 776-1171 » TWX: (910) 449-2850

Model 332A . !
Voltage Calibrator N LR o I . &

Model 383B
Remotely

Programmed o €
Voltage/Current | l '
Calibra r g -
L 1 . . A : ~ >~
- -

| Model 315A High-Speed
Remotely Programmed Voltage Calibrator




New from Sprague!

4x aclual size

METANET

TRUE METAL-FILM PRECISION RESISTOR

|
-

ETWORK(

Save Space, Time, and Money

High packaging density—4 to
8 times that of individual com-
ponents.

» Fewer components to stock,
handle, inspect, install. Entire
module can be hand-inserted
faster than one axial-lead com-
ponent.

# Permit substantial savings over
equipment assembled with indi-
vidual components.

v Epoxy terminal board keeps
pin terminals free of resin coat-
ing, unlike conventional dipped
components, and provides uni-
form lead spacing.

¢ Stand-off bosses permit effi-

SPRAGUE COMPONENTS

RESISTORS

CAPACITORS

TRANSISTORS

INTEGRATEOD CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS

43M-4143 R3

MAGNETIC COMPONENTS
PULSE TRANSFORMERS

PULSE-FORMING NETWORKS

20 Circle 20 on reader service card

PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

CERAMIC-BASE PRINTEO NETWORKS

cient flux removal after solder-
ing. Also prevent dirt and mois-
ture traps around leads.

® Extremely stable and reliable.
Meet performance requirements
of MIL-R-10509E. Resistance tol-
erances to =1%.

® Ceramic capacitors can be
incorporated for further savings
and size advantages over indis
vidual components,

For complete information write to
Integrated Circuit Application En-
gineering Department, Sprague
Electric Company, 35 Marshall
Street, North Adams, Mass. 01248

SPRAGUE

THE MARK OF RELIABILITY

*Spragus’ and °Q)’ are registered trademarks of the Spragus Elactric Cay

Meeting preview

Energy sources

Unconventional power sources for
electric automobiles, space vehi-
cles and communications equip-
ment will be among the subjects
discussed in the Intersociety En-
ergy Conversion Engincering Con-
ference, Sept. 26 to 28, in Los An-
geles. Two sessions, one of which
is sccret, will deal with nuclear
power for space vehicles and will
include papers on thermoelectric
devices and thermionic reactors.

Thomas J. Plevyak of Bell Tele-
phone Laboratories will outline
test results and the economics of
operating a thermoclectric power
plant for telephone microwave
equipment.

Lofty goals. One session will
deal with hydrocarbon-air fuel
cells supplying 60 to 500 watts of
power for sustained periods.
George Ciprios of Esso Rescarch
and Engineering Co. will describe
a methanol-air fuel cell capable of
supplving 60 watts at a regulated
6 volts. And AR. Poirier of the
Studebaker Corp. will detail pre-
liminary considerations in the de-
sign of a 28-volt military fuel cell.
Design goals are 300 watts with
propane-air cells and 200 watts
with cells that use military aviation
gasoline and air.

George A. Hoffman of the Uni-
versity of California will analyze
energy requirements for eclectric
automobiles, considering the type
of power sources needed to operate
a vehicle for 100 to 300 miles. C.J.
Heltemes of the Atomic Energy
Commission and C.A. Vansant of
Operations Research, Inc., will pre-
sent a status report on vehicular
power sources.

Powerful sources. Two sessions
will be devoted to a state-of-the-art
review of various power sources,
including  photovoltaic  devices,
solar concentrators and batteries.
Among the power sources dis-
cussed will be hydrogen-oxygen
and alcohol-air fuel cells and a dry-
tape battery with a rating near 200
watt hours per pound.

Among the non-nuclear sources
of terrestrial power, TRW, Inc,
will describe a silent, portable tur-
boalternator that uses common hy-
drocarbon fuels.
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Late Show

l)llll”lll&liﬂlll '

|
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Only our janitor sees this show. But you can see the result. It shows
up in the reliability of Hewlett-Packard voltmeters like the 3439A
and the 3440A. M Each readout hoard goes through' a 400 kHz
rate run-in, at 60°C. After 24 hours the storage and display are
checked. M This test is only one reason these DVM'’s are the most
reliable you can buy. Even the assembly is special. (Each instrument
is assembled by one person, from start to finish. Because it's “her
own' instrument, each girl takes
more pride in her work. Result:
better workmanship, fewer errors.)
B After assembly, the entire instru-
ment goes through mechanical and
electronic bench check-out, then an-
other overnight test. All night long,
it's cycled on and off under extreme
environmental conditions. If any

. -
-

i I
o CEXTN 0 ©

failures show up, they’re fixed, and the testing starts over again.

W We take a lot of trouble with your 3439A, or your 3440A. That's

why you have so little trouble with them. Ml But suppose some-

thing does go wrong? Each one is protected by a year's warranty

and backed by service centers located all over the country. W

Thanks to the “Late Show,” the quality doesn’t quit early. B The

3439A. solid state. 4-digit readout. Manual, automatic, and remote

ranging. Extra-high sensitivity. Ac/

dc voltage/ current resistance meas-

e r urements (dc accuracy better than

2% - +0.05% of reading +1 digit). Price,

$950. The 3440A has BCD out-
put, $1160. Plug-ins, $40 to $575.

Data subject to change without notice.
Prices f.0. b. factory.

s 4

——

HEWLETT
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PACKARD

An extra measure of quality
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Thisis a
rather unusual
frequency converter.

@ 5255A FREQUENCY CONVERTER 3~12.4 GHz
HEWLETY - PACKARD

AUX IN AUX OUT
1-200 MHz i-200 MHz

-
-

0dBm MAX

INPUT
3-12.4 GHz
CAUTION
I0dBm MAX

Can you see why?
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For one thing, the frequency range is 3 to 12.4 GHz! (] For
the first time you can measure through X-band with a
heterodyne plug-in converter and electronic counter. []
You get up to 1 Hz resolution with unprecedented speed
and simplicity. [] You retain the accuracy and every meas-
urement capability of the 5245L Counter. [J Read about
this important development in microwave measurement.

Plug the hp 5255A into your hp 52451
Counter, and you can now measure fre-
quencies from 3 to 12.4 GHz. The high
frequency and wide range make the
5255A unique. (By comparison, no other
heterodyne converter lets you measure
beyond 3 GHz!} And it's so simple, even
non-technical operators make fast, accu-
rate measurements.

Readout to 1 Hz in 4 seconds Or 10 Hz
in 0.4 seconds, etc.

Heterodyne converter accuracy and
simplicity There are no complicated
computations. Look at the front panel and
you can see how easy it is to make
measurements.

Start from the bottom (2.8 GHz) and
tune the dial until the level indicator
moves into the green. Stop and read the
dial. (The marks light up to be sure you
read the right one. Each one represents
a 0.2 GHz increment from 3 to 12.4 on
an aimost linear scale.) Then, just add
the counter reading to the converter dial
reading, and you have your measurement.

Measures frequency modulated

signals The 5255A will tolerate many
MHz of fm and still accurately measure
the average value of input frequency.

No spurious responses No need to
waste time trying to figure out which of

several indications is true. (Another
safety feature: if an input signal drop-out
occurs during measurement, the con-
verter automatically inhibits the counter
from making any reading.)

High sensitivity 100 mv rms (-7 dbm).
or better over the entire range. Low
VSWR input.

Use it as a prescaler or down-con-
verter,100 You can use the 5255A as
a prescaler to extend the direct readout
range of the 5245L to 200 MHz. Inputs
from 1 to 200 MHz, at the AUX IN con-
nector, are divided by 4 and displayed
directly on the 5245L Counter. No cal-
culations needed. Sensitivity: 5 mv rms.
As a down-converter, it beats inputs
from 3 to 12.4 GHz down to 200 MHz,
maximum, for scope observation, etc.
Or you can use it as a receiver by add-
ing a detector to the AUX OUT connector.

It's the 9th plug-in for Hewlett-Packara's
5245L Counter, making it by far the most
versatile counter you can buy. For a basic
investment of $2950, you can get an
easy-to-use counter for measuring fre-
quency, period, multiple period average.
ratio and multiples of ratio, and with elec-
trical outputs for recording. Plug-ins for
measurements from dc to X-band, for 1
mv sensitivity, time interval measure-
ment, normalizing and preset counting,

and digital dc voltage measurement
make it even more useful.

Call your Hewlett-Packard field engi-
neer for complete specs or write Hewlett-
Packard, Palo Alto, California 94304, Tel.
(415) 326-7000; Europe: 54 Route des
Acacias, Geneva.

SPECIFICATIONS

Range: As a converter for hp Model
5245L Counter, 3 to 12.4
GHz using mixing frequen-
cies of 2.8 to 12.4 GHz in
200 MHz steps. As a pre-

scaler, 1 MHz to 200 MHz.
input

sensitivity: 100 mv rms (—7 dbm) as a
converter; 5 mv rms as a

prescaler.

Input

impedance: 50 ohms nominal.

Input

connector: Precision type N (GPC-7
optional).

Auxiliary

output: 1 MHz to 200 MHz differ-
ence signal from video am-
plifier.

Price: $1650.

Data subject to change without notice.
Prices f.0.b.tactory.

-
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HP Model 5245L Electronic Counter and the 3 to 12.4 GHz Plug-in Frequency Converter

HEWLETT @ PACKARD

An extra measure of quality

1858

See hp Instruments Attend Measurement Seminars, Wescon—Hollywood Park

Electronics | August 8, 1966

Circle 23 on reader service card 23



Your revised 1966
Reference Guide to CEC Analog
and Digital Magnetic 'lape
Recorders and Accessories

This guide includes the important new

advances achieved by the DR-3000 Reccorder

Type VR-3600 — The dean of recorders,
and the ultimate choice for the most de-
manding pre- and post-detection and gen-
eral purpose use.

@ 400 cps to 1.5 mc direct frequency
response; and dc to 500 k¢ FM frequency
response.

@ Bi-directional capability including re-
verse automatic phase equalizers — avail-
able on special order.

@ 7- or l4channel systems available as
standard.

[® Available in“Universal” machine con-
figurations for compatibility with lower
bandwidth CEC recorders by switch
selection.

@ Accessories include monitor meters for
display of bias. input and output signals,
RFI certification to MIL-1-6181D.

Type VR-3800 - This data recorder offers
the basic advantages of the VR-3600 at a
modest price. Often referred to as the
“work horse” of midband recorders.

@ 300 cps to 300 kc direct frequency re-
sponse; dc to 40 k¢ FM frequency
response with high-accuracy FM system.

@ Six speeds to 60 ips, instantly switch-
able.

@ All-metal-front-surface recording
heads — reduce cleaning to a minimum;
reduce tape and head wear.

@ 7- or 14-channel systems available as
standard.

VR-3600 VR-3800

24

@ Direct system fully amplitude- and
phase-equalized.

Type VR-2600 — Recognized as the finest,
most versatile performer in its class.

@ Available with any combination of
four types of recording/reproducing elec-
tronics and configurations (direct, FM,
PDM, PCM).

@ All solid-state electronics, pushbutton
controlled for operation without readjust-
ment at six (6) tape speeds.

@ 600 kc direct, 80 k¢ FM, IRIG PDM,
and 1000 bit-per-inch PCM capabilities.

@ 7- and 14-track analog systems as well
as 16-track PCM systems available as
standard. Accessories include edge track
voice recording/reproducing, shuttle con-
trol and monitoring equipment, including
both meter and oscilloscope presentation.

Type VR-3300 — Unmatched for appli-
cations where ruggedness and mobility
must be combined with outstanding per-
formance.

@ 100 cps to 300 kc direct frequency re-
sponse; dc to 20 k¢ FM frequency
response.

@ Dual capstan drive system provides
closed-loop speed and tension control
equal to standard laboratory systems.

@ Interchangeable record and reproduce
electronics and hcads with CEC’s Type
VR-2800 laboratory recorder/reproducer

VR-3300

and VL-2810 continuous loop recorder/
reproducer.

@ Six-speed record/reproduce system.

Type VR-2800 — A highly reliable wide-
band system for use in laboratory environ-
ments with direct and FM electronics.

@ Six-speed record/reproduce operation.

[] 100 cps to 300 kc direct system and dc
to 20 kc FM system.

@ Up to 7 or 14 channels on ¥2” or 1”
tape respectively on 14” reels provide ex-
tended record time. 32-channel, 1”7 sys-
tems also available on special order.

@ Uses all-metal-front-surface magnetic
heads, as do all CEC recorders, for long
life and minimum tape wear.

Type PR-3300 — Designed for mobility
at a modest cost.

@ High-quality mobilc magnetic tape re-
corder/reproducer for standard 100 kilo-
cycle work.

[ 7-or 14-channel systems on2” and 1”
tape respectively; 10¥2” diameter reels.

@ Handles information via direct, FM or
PDM techniques in any combination. Like
the VR-3300, this unit can be operated
from ac or dc power sources using its
accessory precision frequency power
supply.

@ Interchangeable electronics with CEC’s
GR-2800 and GI.-2810 magnetic tape
recorder/reproducer systems.

PR-3300

VR-2800
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VR-3600 VR-3800 VR-2600 VR-3300 VR-2800 PR-3300 GR-2800 GL-2810 VL-2810 DR-3000
TAPE SPEEDS 6 speeds 6 speeds 7 speeds 6 speeds 6 speeds 6 speeds 6 speeds 6 speeds 6 speeds From
to 120 ips to 60 ips to 120 ips to 60 ips to 60 ips to 60 ips to 60 ips to 60 ips to 60 ips 37 to
(in two 1121 ips
ranges)
DIRECT 400 cps— 300 cps— 300 cps— 100 cps— 100 cps— dc— 100 cps— 100 cps— 100 cps—
FREQUENCY 1.5 mc 300 ke 600 kc 300 kc 300 kc 100 ke 100 ke 100 ke 300 ke
RESPONSE
FM FREQUENCY | dc— dc— dc— dc— dc— dc— dc— dc— dc—
RESPONSE 500 k¢ 40 ke 80 k¢ 20 ke 20 ke 10 ke 10 ke 20 kc 20 ke
CHANNELS up to 14 up to 14 up to 14 up to 14 up to 14 up to 14 up to 14 up to 14 up to 32 upto 9
RECORDING Direct, FM | Direct, FM | Direct, FM, | Direct, FM, | Direct, FM, Direct, FM, | Direct, FM, | Direct, FM, [ Direct, FM, up to 800
METHODS PDM, PCM | PDM PDM PDM PDM PDM PDM bpi NRZ
ELECTRONICS Solid-State | Solid-State | Solid-State | Solid-State | Solid-State Solid-State | Solid-State | Solid-State | Solid-State | Solid-State

Type GR-2800 — Commonly selected for
general lab use in both industrial and mil-
itary applications because of its operating
economy, long life and reliability.

@ General purpose laboratory recorder/
reproducer system accommodating data
in direct, FM or PDM recorded format
in the frequency range from dc to 100 kc.

[®] Utilizes all solid-state electronics.

[®] 7- or 14-channel operation on ¥ ” and
17 tape respectively, with reel diameters
to 14”7,

[ Closed-loop capstan drive system.

[®] Precision capstan drive electronics and
tape speed control servo provide tape
speed accuracies to within +0.02% of
recorded speed.

Types GL-2810 & VL-2810 - Specifically
designed for data reduction or data mon-
itoring and storage where machine work-
load is heavy.

[®] Accommodate tape loop runs from 2
to 75 feet at six tape speeds from 1% to
60 ips.

[0 GL-2810 handles data in the range
from dc to 10 ke via FM techniques, and
from 100 cps to 100 kc employing direct
techniques; GL-2810 handles dc to 20 k¢
FM and 100 cps to 300 kc via direct.

[® Utilizes ¥4 ” tape for up to 7 channels,
or 1”7 tape for up to 14 channels, using
IRIG geometry.

[®] Accessories include selective erase
equipment providing erasure of any com-
bination of 7 to 14 tracks, without removal
of the tape loop from the machine. Bulk
erase equipment also available.

GL-2810

GR-2800

Electronics | August 8, 1966

Type DR-3000 — This “universal” re-
corder offers unequalied versatility and
performance — at the lowest cost of any
comparable digital tape system. Additional
recent advances have placed the DR-3000
in such a position as to virtually elimi-
nate competition.

New Advantages:
[® Standard choice of 3 tape speeds, 3714,
75 and 112Y2 ips, for complete IBM com-
patibility. (Previous top, 75 ips.) Other
speeds to 112%2 ips, on special order.

[® Simplified logistics and minimum spare
parts requirements through interchange-
ability of parts for both low, medium and
high-speed systems.

[®] Mechanical head azimuth adjustment
and individual forward and reverse static
skew adjustments on read and write am-
plifiers reduce system static skew to less
than 0.25 microseconds.

Original Advantages:
7- or 9-channel formats including 200,
556, and 800 bpi recording densities or
1600 bpi phase-encoding density on spe-
cial order.

Rigid performance specifications provide
guaranteed machine-to-machine compat-
ibility.

Straight line tape loading requires no
threading. Easiest of all to load, entire
operation takes less than 10 seconds.

Compact, rugged design with unique tape
buffering provides the only high-speed sys-
tem mountable in a 19” or 24” rack.

Dual capstans with special self-adjusting
actuators assure positive and gentle tape
drive; eliminate tape slippage. And air
bearings virtually eliminate tape friction.

DR-3000

CEC’s DataTape®

Accessories

The Monitor Oscilloscope is used with
tape recorder/reproducers, or any multi-
channel instrumentation system to pro-
vide visual display of electrical signals
ranging in frequency from dc to 3,000,000
cps. Unique features of this unit include
up to 500 kc sweep rate and modular con-
struction.

The Type TD-2903 Automatic Tape
Degausser is designed to erase data sig-
nals from magnetic tape wound on reels
up to 14” in diameter and tape widths
from 2" to 2”. A reel of 1”-wide instru-
mentation tape recorded at saturation
level is erased to a nominal 90 db below
normal level.

The Dynamic Tape Tension Gage per-
mits accurate tension measurements di-
rectly while the recorder is in operation
... helps keep your recorder in proper
operating condition through routine main-
tenance adjustment.

For complete information on any CEC
Tape Recorder/Reproducer, write or call
CEC for Bulletins in Kit 9009-X4,

CEC

Data Instruments Division

CONSOLIDATED
ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF, 91109
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRIEDBERG (HESSEN), W. GERMANY

Circle 25 on reader service card 25



{@@ Six more semiconductor

New microwave transistors replace

TWTs, tunnel diode amplifiers

and parametric amplifiers
Low-noise, high gain TIXM103-104 germanium
planar transistors offer cost, size, weight, per-
formance, and reliability advantages over other
amplifiers in the | to 4 GHz frequency range.

The table at left, for example, compares

COMPARE performance of TIXM103s with top-of-the-line
TIKM103 Vs TYPICAL TRAVELING WAVE TUBE AMPLIFIERS TWTs. Three TIXMI103s in a strip-line cir-
= 12 GHz TWT 2.4 GHz TWT cuit will replace a TWT. Notice that noise
CHARACTERISTIC TIXM103 | LO NOISE TWT | Hi GAIN TWT L0 NOISE TWT | HI GAIN TWT | figure and gain compare favorably, while
15GHz NF | 38 @8 | 4508 | 2048 | ... B DU power consumption, size, weight, reliability
1.5 GHz Gain 85¢8 | 2548 40 ¢8 - and cost are far superior to TWT performance.
3 GHz NF 55 d8 5-64d8 2548 When compared with tunnel diode ampli-
3 GHz Gain 6.5 dB 25 d8B 40 d8 fiers, the TIXM103-104 offers long-term noise
Unsaturated and gain stability. Dynamic range is typically
0 S *0-6dBm | 0-6dBm | 0-6dBm | 0-6dBm | 0-6dBm 20 dB better, while the elimination of circu-
Ppwer Consumption <”25 mW ) 1-10 Watts | 1-10 Watts | 1-10 Watts | 1-10 Watts lators lowers cost, reduces size and weight,
Size 025" % 0107 | 57 X147 | 57X 147 | 157 X127 | 1%” X 127 and improves reliabilit
Weight 03gam | 1-10b. { 1-10b. | 1-5b. | 1-5ib. g ny. -
Warm-up Time NONE 1 hour 5 minutes -1 hour 5 minutes . A .TI'L.' il packdgq, designed for st.rlplme
Magnetic Field NO YES YES YES YES circuitry, Is used. 50 Q input and output imped-
Solid State Reliability YES NO NO NO NO ances facilitate matching. Circle 211 for data
*Circuit Dependent sheet.

1 Comparison shows performance, size, weight, power consumption, and reliability advan-
tages of TIXM103 over typical traveling wave tube amplifiers for two frequency ranges. 2 900 MHz f;, minus-70 dB 3rd order

IM from new Tl silicon transistor

The TIXS39 RF-VHF-UHF NPN epitaxial
planar silicon transistor is ideal for such appli-

o THIRD ORDER INTERMODULATION DISTORTION GAIN.FREQUENCY CHARACTERISTICS IN A cations as the AMECO CATV all-band trunk
VS COLLECTOR CURRENT IN A &

g LG CACRAMECORBROADSNOIAMACIHERS TRPICAMNNOBRERDSRRER - o line amplifier. Notice, from the curves at the

8 40 == v : . 2 2 .

£ performance with best  Vee = 10V "T_i left, that both gain and intermodulation is far

.‘2 -50 _competitive transistors . — f; « 20 MHz 30 Performance with TIXS39 transistors - bcttcr With TIXS39$ than Wlth the beSt com-

@ 1, = 26 MHz = ——— - 8 N

g -60) vo-2s0m ] g ‘ ] petitive units tested.

= Jese25:C 4 3 O Ferormance i best | Other suggested applications include sono-

g g1s B — competitve transistors bouy transmitters and multicoupler amplifiers.

g 10— : High fr (900 MHz typ) and low intermodu-

Z g9 J 5 5 3 . 3

¥ SR ormance Wit TSSO ansistors 5 — lation distortion (sec curves) are combined

o ——— & ;804——-"!00 ol 5 5 with such other operating features as 13 dB

B 1c~COLLECTOR CURRENT-mA {—FREQUENCY-Mc/s power gain at 200 MHz, 4 dB noise figure at
*Data courtesy of AMECO 200 MHz, and 5 W power dissipation at 25°C

case temperature. Circle 212 for data sheet.

2 Data supplied by AMECO show how TIXS39_transistors reduced intermodulation and
improved gain-frequency characteristics of ATM-70 CATV ali-band trunkling amplifier.

3 New germanium FET features
12,000 to 14,000 pmhos,
1.8 dB noise figure and
useful amplification to 500 MHz

The TIXM301 is industry’s first high frequency
epitaxial planar P-channel germanium field-
effect transistor. The inherently high mobility
of germanium gives this device a higher figure-
of-merit and higher transconductance than
presently available FETs.
The TIXM301 is ideal for VHF amplifiers.
Typically, transconductance remains above
12,000 umhos to beyond 300 MHz and typical
T1 cannot assume any responsibility for any circuits shown noise figure is 1.8 dB at 100 MHz. Circle 213
or represent that they are free from patent infringement. for data sheet.
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advances firom 7/

17 ohms ‘‘on"’ resistance of
new Tl FET chopper permits
high-accuracy analog switching:

Low “on” resistance (17 Q typ, 25 ) max)
and low drain-gate leakage current (less than
0.1 nA typ) make the TIXS41 cxceptionally
well-suited for use as a series-type or shunt-
type switching element. This new N-channel
epitaxial-planar silicon field-effect transistor is
ideal for such applications as commutators,
relay-contact replacements, and high-accuracy
analog-digital converters.

Two applications of the TIXS41 are shown
at the right: a series connection, as in the ana-
log gate, and a shunt conncction, as in the
shunt chopper. In both instances, the excellent
measurcd performance results from low leak-
age and *‘on” resistance.

Circle 214 for data sheet.

5 New Tl Schottky-barrier UHF
mixer diode features 6.5 dB typical
noise figure, at 900 MHz

This planar silicon diode offers a noise figure
approximately § dB lower than popular point-
contact diodes used in UHF TV tuners, result-
ing in greatly improved picture fidelity. Low
noisc and low conversion loss permit use in
fringe arcas where other tuners will not work.
Designated TIV30S, the new device is also well-
suited for use in video detectors, microwave
mixers and high-speed switching applications.

Low total capacitance (Cr = 0.75 pF typ)
reduces possibility of violating FCC radiation
rules.

For switching applications, the TIV305 offers
a fast recovery time of 50 picoseconds typical.

Rugged Schottky-barrier construction elimi-
nates fragile point contacts. The TIV305 with-
stands 20,000 G constant acceleration and 1000
G drop shock.

Circle 215 for data sheet.

6 New optoelectronic coupling device
isolates 5000 volts

The TIXL101 optoclectronic isolator combines
an LS600 planar silicon light sensor and a
TIXLO! gallium arsenide light source in the
single opaque epoxy package shown at the right.
As a replacement for electro-mechanical relays,
the new device offers faster switching times
(typically 1.5 yusec reverse, and 15 psec for-
ward). It also offers great mechanical rugged-
ness, small size and rcasonable cost.

Input current rating is 50 mA, and output is
250 pA min — sufficient to drive simple ampli-
fier circuits.

Circle 216 for data sheet.
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Be Prepared

Building digital systems can be tricky business. The
parameters may change. Preliminary results may call
for equipment modifications. It happens all the time.
It's best to be prepared.

There are 101 different standard modules available
from DIGITAL in the Flip Chip™ line. Each is elec-
trically, physically, and logically compatible with all

Flip Chup is a trademark of Digital Equipment Corporation

the others. Result: guaranteed compatible add-ons,
guaranteed available spaces. Each module is guaran-
teed for 10 years.

We also guarantee the counsel of an experienced
DIGITAL field representative who is trustworthy, loyal,
helpful, friendly . . .

Write for a free DIGITAL handbook.

MODULES - COMPUTERS

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 » Cambridge, Mass. « Washington, D. C. + Parsippany, N. J. »
Rochester, N.Y. « Philadelphia » Huntsville - Orlando « Pittsburgh « Chicago » Denver » Ann Arbor « Los Angeles » Palo Alto » Seattle » Carleton Place and Toronto,
Ont. « Reading, England » Paris, France » Munich and Cologne, Germany « Sydney and West Perth, Australia » Modules distributed also through Allied Radio
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Editorial

Trade with the East
Part 3: time for reevaluation

Since the end of World War 1l United States trade
with the countries of East Europe has been sparse.
Last year, trade with Rumania—both imports and
exports—amounted to only $8 million, a minuscule
amount. When the U.S. has traded in large volumes
with the Eastern countries, the commodity almost
always has been wheat or food. Now diplomats,
politicians and industrialists are asking if this policy
should not be reevaluated: if the U.S. should not step
up its trade with the East.

We believe it should.

We also believe that the U.S. should sharply liberal-
ize the restrictions that bar the trade of electronics
components and equipment. But we belicve the
government should stop short of complete freedom,
maintaining certain common sense limitations.

The time couldn’t be better for a reevaluation of
the U.S. position. For electronics companies, business
was never better (sec pages 102 to 119), so trade
with the East is not a critical economic need. Rather,
the question can be examined coolly, on the basis of
principle, not emotion.

The main reason for liberalizing trade now is the
change that is sweeping through East Europe. The
cold war between the capitalistic countries of the
West and the Communist countries of the East is
evaporating, and is being replaced by a conflict
between the haves and the have-nots. A lot of the
haves are in the West while the have-nots are in
the East. The have-nots want to raise their standard
of living.

In Poland, deep concern is voiced about the small
annual average income of the people, only $700 per
year, far under the per capita income of Western
countries (in the U.S. it is nearly $2,800). Yugoslavs,
whose annual income is even lower—only $500 per
year—are even more bitter.

In our opinion the U.S. can markedly improve its
foreign relations and better its image with the people
of East Europe by helping them raise their standards
of living—through trade not charity.

In each country, despite its own narrow partisan
beliefs, the small leadership clique is being forced to
face up to the low standard of living that exists.
In fact, there is far more agitation to raise the level
of living than to sprcad Communism internationally.
The U.S. can cash in on the ferment by promoting
trade.

Socialists have always had trouble selling the inter-
national character of their dogma to the man in the

<—Circle 28 on reader service card

street. Today, that difficulty is as bad or even worse
than ever before. In Poland, the people consider
themselves Poles, not Socialists. In Rumania, national-
ism has been a battle cry. The current leaders make
the point they are Rumanians first and Socialists sec-
ond. The same nationalistic feeling abounds, else-
where, too.

One feature of the Communist form of government
that is easily evident is the factionalism that wracks
the leadership clique. The internal stresses are more
severe today than at any time in the past decade.
Many a Communist with ambitions for the top job
is espousing nationalism to strengthen his own candid-
acy and win favor with the masses.

As the countries of East Europe flex their new
independence, the opportunity for trade with the
West grows rapidly and the countries of West Europe
and Asia are rushing to take advantage of it. By turn-
ing its back on East Europe, the U.S. accomplishes
little besides losing a lot of business to its allies.
The president of a U.S. company complained that
his firm had lost a million dollar contract for equip-
ment to handle materials in a steel plant to a British
firm because the automatic electronic controls were
on the U.S. embargo list, but not on the British one.

Losing business that way, most people agree, is
foolish. As long as France, Italy, Great Britain, West
Germany and Japan strongly encourage their nationals
to seek electronics business in East Europe, the U.S.
should too.

But there should be some restrictions. Although
every country in East Europe will tell you “We want
to be treated like any other country; we don’t want
special treatment,” most of them do want special
credit, special terms or special something else. Some
of them even want the equipment and supplies for
nothing, with a fancy name that won’t make it look
like charity. The U.S. should not try to finance the
improvement in the standard of living in East Europe.

U.S. electronics equipment and technology should
be sold to the countries of East Europe the same way
an American company would sell to any international
customer. Common sense, good business practices
and credit restrictions are imposed, and certain models
are limited. For example, U.S. semiconductor compa-
nies which license Japanese firms, do not license their
latest and newest technology for integrated circuits
until they’ve had a chance to develop and protect
their markets. Sometimes the licensee is even limited
to what he can do with products made under the
license. Similar restraint should be shown in granting
licenses to East European countries.

Still, any discussion of relations with Communist
countries brings out a lot of emotion. Many people
feel strongly that the U.S. should have no relations
at all with these countries. But Thomas Watson Sr.,
the man who built IBM to a position of eminence, used
to like to say, “World peace through world trade.” A
liberalization of trade with the Eastern bloc now could
help achieve everybody’s goal of peace.



Mullispeed Gimbal Pickoff Synchros

Small quantities now available in 60 days

The table below shows a small sample of the multi- reliability multispeed component, contact CPPC Sales

speed pickoff units produced by CPPC for such high Engineering for additional information.

reliability programs as Apollo, SIDS, Titan, Pace. Clifton Precision Products, Division of Litton Indus-
The data listed below are representative of the tries, Clifton Heights, Pa., Colorado Springs, Colo.

input/output parameters that we have supplied to 215 622-1000, TWX 215 623-6068.

meet customer requirements. The accuracies reflect

the maximum errors allowed. Clifton units usually

are well below these spetified maximums. I n.____;

The outline dimensions given in the table are appli- =1 i
cable to rotor-stator combinations; although, as the ‘ +
photographs on this page show, our multispeed units |
are usually supplied in housings. fe—1.D. "'-—J
If you have a requirement for a high accuracy, high
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CLIFTON Multispeed Gimbal Pickoff Synchros and Resolvers
. Common Input [ Output Imp., Prim.Shorted | TR & Phase Shift Accuracy Dimensions
Function b Primary | i mpadance Ix Nx Ix Nx | Nx 1.0 0.0 W
1x, 8x Resolver 26v 800~ Rotor 85~ 190 100 ~ 320 2 « |15 220 -9 20— 24 10 1 1.437 | 2.687 500
1x, 15x Synchro 26v 400~ Rotor 105 + 4165 150 25 160 + 4130 350 - 21 390 — 47 10 20" 1.500 3.400 600 |
1x, 16x Resolver 28v 800~ Rotor 175 -+ ;600 200 Max 100 Max 1.00 - 4 179 — 12 Z 1.687 | 3.687 675 |
16x Resolver 28v 800- Stator 40 + 350 450 + 1800 1 6 1.687 3.687 875 |
1x, 32x Resolver 15v 3200~ Rotor 100 + ;300 100 Max Max 3 NW-13 I 15" 2.187 3.750 ) I
1x, 16x Resolver 28v 800~ Rotor 165 - 1600 175 100 Max* 1.00 - 3.5 179 - 12 4 207 2.187 4 .61
36x Resolver 28v 800~ Stator 120 - j200 2 200 300 — 28 1400 | 3.500 850
1x, 64x Resolver i 28v 4800~ | Rotor 70 + 1220 70 - )45 120 400 — 2 270 — 15 30 2.250 4,000 J00
- t = T t ‘ { t
64x Resolver 28v 800~ | Rotor | 260 - 4200 350 + 4260 179 — 55 | 2.250 ' 4.000 700
e e - s -

CLIFTON ¢rosucrs . &

DIVISION OF LITTON INDUSTRIES
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Comsat faces
fight to keep
domestic satellites

GE, Westinghouse
strike looms

Incentive payoff
rides on success
of Lunar Orbiter

Neuristor circuits
may make flat tv

Electronics Newsletter

August 8, 1966

What started as a private effort by the American Broadcasting Cos. to
spur the laggard Communications Satellite Corp. to launch a domestic
satellite network has developed into a major battle for a lucrative market.
Comsat, faced with the threat of losing the domestic business, suddenly
came to life last week and propoesed orbiting four satellites, one over
each U.S. time zone, by 1970. Hard on Comsat’s heels was the Ford
Foundation, which proposed that profits from any domestic system be
used to support a vast educational television system.

For the initial satellites, Comsat envisions altering the 1,200-channel
satellites now being developed by TRW, Inc., for international use. By
squinting the antenna beam from 20° to 6°, capacity of the craft would
be boosted to about 5,000 channels each.

Eight labor unions and two giant electrical-electronic companies are
on a collision course: both sides now concede the odds favor a strike
in October. In fact, so sure is one of the companies—the Westinghouse
Electric Corp.—of the strike that it's urging some of its managers to
take their vacations before the strike deadline.

The General Electric Co., Westinghouse and eight AFL-CIO unions
are already far behind their usual bargaining timetable. Right now they
are squabbling over bargaining procedures and whether the eight unions
can merge their efforts instead of bargaining separately as in the past.
The eight, led by the International Union of Electrical Workers, won
a preliminary ruling to merge efforts, but GE is appealing. The legal
maneuvering could continue for weeks, preempting the negotiation
period. It’s even possible the contract expiration date may be reached
without the sides ever having discussed a new contract.

The Lunar Orbiter spacecraft is poised for its maiden flight and the
builder, the Boeing Co., is hoping for a big success in order to recoup
some of the money it lost when the craft missed its July launch oppor-
tunity. Camera problems caused the postponement and made the com-
pany liable for a $600,000 penalty. The launch is now set for Aug. 9.

Even though the delay was caused by the inability of the Eastman
Kodak Co. to deliver the complex camera system on time, Boeing will
have to pay a penalty. Boeing, however, can still earn as much as $7 mil-
lion in incentives over the five-flight program. A big chunk of this would
come if the first flight goes into lunar orbit and returns medium- and
high-resolution photos of nine sites on the moon.

The 850-pound spacecraft will photograph potential Apollo landing
sites and the now-silent Surveyor 1. Cameras will be on for a total time
of only five minutes, but it will take 17 days to telemeter the pictures

back to earth. Quality will be about the same as 525-line commercial
television.

A Tohoku University research team has built and analyzed an Esaki-diode
active transmission line that works as a neuristor—the electronic equiva-
lent to bionic transmission in nerve fibers.

Junichi Nishizawa, who heads the team, says the neuristor circuit
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Medical electronics
controls weighed
by Government

Litton, Martin vie
to produce small
missile controller

NASA doubts own
reliability methods

Addenda

Electronics Newsletter

f:ould open the door to flat television screens made up of gallium arsenide
integrated-circuit panels. The integrated circuits would combine light-
emitting diodes and tunnel-diode neuristor circuits. Nishizawa maintains

that his group will have prototypes of the panels in “five years at the
most.”

A debate is in the making over proposed Government control of
electronic medical instrumentation. “I believe that protective legisla-
tion in the medical device and instrumentation field is probably neces-
sary,” Dr. James Goddard, commissioner of the Food and Drug
Administration said in Boston last month. But the group he was address-
ing, the newly formed Association for the Advancement of Medical
Instrumentation (AMI) wants self-policing within the industry.

Robert Hewitt of Instrumentation Laboratories, Watertown, Mass.
says, “We're dead set against the kind of Government regulation which
the pharmaceutical industry brought down upon itself.”

A fight for what might be $10 million worth of business is in progress
between Litton Industries, Inc.’s Data Systems division and the Martin
Marietta Corp.’s Orlando division. The referee is the Army, which wants
to replace with one trunk-size system the two vanloads of equipment
that are required to control up to 24 batteries of Nike-Hercules and
Hawk antiaircraft missiles. Both companies have delivered prototypes
of their systems to the Army. Each is designed extensively around inte-
grated circuits. Army examiners will continue testing the units through
October.

The space agency is taking a long, hard look at its microelectronics
program and has concluded there are shortcomings: a lack of coordi-
nation in the exchange of data, repetitious vendor surveys and not enough
standardization. The National Aeronautics and Space Administration has
established a new microelectronics subcommittee and the group has
already drafted procedures, although details of the proposals haven't
been spelled out yet. However, the program might include a new data
bank, perhaps coordinated by NASA and the Defense Department, with
participation a contractual obligation, said C.W. Watt, component stand-
ards branch chief of NASA’s Electronics Research Center.

A new company, Business Information Technology, Inc., of Natick,
Mass., will soon introduce a tabletop data communications terminal that
will have some computational capability and will be priced at about
$10,000. Word of the new data terminal comes on the heels of the intro-
duction by the Digital Equipment Corp. of its PDP-8/S computer, the
first general-purpose, core-memory computer selling for under $10,000.
PDP-8/S is priced at $9,995—half the price of its nearest competitor, its
own PDP-8. Its speed is a tenth that of the PDP-8, but it is still much
faster than any similarly priced computer on the market. . . . Design
studies for the Illiac 4, the University of Illinois’s computer that is
expected to execute over one billion instructions a second, [Electronics,
April 4, p. 36] will be carried out by the Burroughs Corp., the Radio
Corp. of America and the Univac division of Sperry Rand Corp.
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MICROWAVE SEMICONDUCTORS |
Ka-band product line solves wide
variety of submillimeter design problems

KA-BAND SEMICONDUCTORS
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Extending the useable frequency
range is seemingly a never-ending
problem—to system designers and cir-
cuit designers alike. Sylvania is well
known for its past and current con-
tributions toward expanding the
frequency capabilities of electronic
equipment. This is due in large part
to a long list of microwave semicon-
ductor products which today includes
the industry’s most complete line of
Ka-band devices. Sylvania didn’t stop
at Ka; we also have millimeter-band
devices. The review here of our broad
line of Ka-band componentry may
assist you in solving one of today'’s
or tomorrow’s submillimeter design
problems.

Sylvania’s line of Ka-band semi-
conductor devices, the most complete
line in the industry, includes mixers,
video detectors, harmonic generator
varactors, triplers and radiometer di-
odes. Thus, almost any circuit prob-
lem in the Ka-band can be handled
by a product from this line.

An example of the mixers available
is the IN53 series (see table). These
miniature coaxial type point-contact
silicon diodes are for use as first de-
tectors in Ka-band superheterodyne

type; the IN53C features an improved
noise figure while the IN53D shows
both an improved noise figure and
a higher operating temperature. Re-
versed polarity versions of all three
units are available.

From an applications viewpoint,
perhaps the most exotic of these Ka
units is the D4196A radiometer diode.
It was used in the Mariner space pro-
gram to measure radiation from Venus
while the probe sped through space.
This extremely narrow bandwidth
device detects any radio frequency
emanating from the astral body at
which it is pointed.

Harmonic generator varactor types
D5245C and D5245D are gallium ar-
senide diodes which have cutoff fre-

$YG-2001 TRIPLER

= e - . 5253% 09? g g.g i?S IN446 003 —40dbm 90 70
928 0 b
515 #H S 10 130  RADIDMETER 0IODES
e L ///Lﬂ gSZSgg Olg 10 0.3 150 D4196A 003 —~48dbm 90 70
/ D5253C 013 9 05 0 ke -
NN \:\\\ SOLID-STATE TRIPLERS
WAVE GUIDE HOLDER WITH MQM DIODE Min.  Min.  output WARMDNIC GENERATOR VARACTORS
T Eff. (%) Out. (mw) (GH2) Package  Frequency (GHz)
| | / SYG-2001 25 50 26.5-37.2| D5245C 023 300
% ) | : / $YG-2020 10 20 26.5-37.2 D5245D 023 350
A
—% receivers. The IN53B is the basic quencies up to 300 GHz and 350 GHz

respectively. A selected D5245 is used
in Sylvania’s own SYG-2001 and
SYG-2020 wave guide triplers. Sig-
nificant cost reductions result when
these wave guide triplers are used to
replace Ka-band klystrons. They pro-
vide designers with a simple way to
convert X-band power into economi-
cal output up to 37 GHz.

Further information on each of
these products is available. Just cir-
cle the appropriate number on the
card on the back page. circLe NUMBER 300

This issue in capsule

Integrated Circuits —pesigning
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in packages.
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DIODES

Upgrading circuit performance with

MiL-tested JEDEC diodes

A handful of manufacturers, Sylvania
included, make JEDEC and MIL ver-
sions of the IN270 germanium diode
line. In each case, the MIL version of
these devices is subjected to stringent
electrical testing and inspection. Nor-
mally, the JEDEC counterpart would
see less severe electrical testing. But
Sylvania’s JEDEC versions of gold
bond IN270, -276, and -277 diodes
must also pass the same electrical se-
lection tests as MIL units. In the final
analysis, this testing is also an addi-
tional assurance of the design and pro-
duction capability gained by Sylvania
during ten years as a major manu-
facturer of quality gold bond diodes.

Because Sylvania’s JEDEC 1N270
miniature germanium diode line must

pass the same electrical selection
tests as its military counterpart, these
units may upgrade the circuit per-
formance of your nonmilitary equip-
ment. Using these improved gold
bond diodes in computers and other
commercial and industrial applica-
tions means youre buying the elec-
trical equivalent of MIL devices
without an increase in price.

Since ordinary diodes need only
meet less severe JEDEC tests, the de-
vices from Sylvania offer improved
performance characteristics validated
through testing. This means that all
units in the 1N270 line (the 1N270,
-276, -277) are subjected to the Group
A electrical tests spelled out in the ap-
plicable military specification. Thus,

four additional tests not called for in
JEDEC registration requirements are
guaranteed on each type.

The Sylvania line includes military
and improved-JEDEC versions of all
three basic units in the line. The
1N270 is an 80-volt device while the
1N276 can handle 50 volts. The IN277
is rated at a continuous reverse work-
ing voltage of 100 volts. Primary
electrical characteristics of these high
forward conduction diodes are shown
in the table. All are mounted in the
standard DO-7 package.

These gold bond units are avail-
able for off-the-shelf delivery from
Sylvania distributors and warehouses
in quantity.

CIRCLE NUMBER 301

PARAMETER CHANGES—1N270 OPERATING LIFE TESTS
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RECEIVING TUBES

Now three CATV amplifiers have 1,000,000-hour MTBF

Conventional versions of amplifier
tubes can’t meet the severe service re-
quirements demanded by many com-
munity antenna television systems.
CATV amplifiers are remotely lo-
cated, making them difficult and ex-
pensivetoservice. Besides, any service
outage, however short, almost invari-
ably leads to dissatisfied customers.
Thus the advantage of extremely
long-life tubes is evident.

Too often CATV amplifiers must
be readjusted to get optimum per-
formance when tubes are changed.
Otherwise, impedance mismatch
could cause ghosts. And too low a
gain could result in instability and
snow, while too high a gain reduces

bandwidth. Three of the most widely
used amplifier tubes are the 6BQ7A,
6D]8 and 6CY5. Now Sylvania has
upgraded these tubes to Gold Brand
level specifications for premium
tubes, your assurance of uniform
characteristics.

Sylvania’s new Gold Brand tubes
for CATV amplifier service have a
mean-time-between-failure of 1 mil-
lion hours. Thus, in equipment with 10
tubes it will be necessary to replace
only one tube every 12.5 years on the
average. In a system with 100 tubes,
replacement is once every 1.25 years.
Even in a complex system of 1000
tubes, the change is less than one
tube per month. Coupling this relia-



bility with a degree of uniformity,
which can eliminate readjustment
problems when tubes are replaced,
means that you get ideal tubes for
CATYV applications.

Three tubes offered by Sylvania,
the GB-6BQ7A, GB-6DJ8, and GB-
6CY5, are very widely used CATV
types.

The GB-6BQ7A is a medium-mu
twin triode found in many equip-
ments now in the field. This tube is
superseded in newer designs by the
GB-6D]J8, a high gain strap frame
version of the GB-6BQ7A. The sharp-
cutoff tetrode GB-6CY5 and the
two twin triodes are available from
Sylvania distributors.

Uniformity of these tubes is as-
sured by tight control of the spread
of characteristics from rated values

on each lot and on a lot-to-lot basis.
Gold Brand tubes have a narrower
spread on parameter limits than
found in commercial versions of these
tubes. But narrowing parameter
spread is only part of the job. Failure
and performance degradation modes
are eliminated. Tubes have been
properly redesigned with tightly con-
trolled materials and processes.

For example, Sylvania knows inter-
face impedance is important in CATV
applications. An increase in interface
impedance with life can change am-
plifier gain. Sylvania’s Gold Brand
tubes use powdered metal cathodes
to minimize any interface resistance
layer buildup.

The powdered metal cathode is
only one of the technological reasons
these tubes have increased life and

better uniformity. Among the other
improved materials, processes and
methods are: Rhenium-Tungsten
heaters, heater overcoat, duplex emis-
sive coatings, high thermal conductiv-
ity plates, gold-plated grids, double
micas, controlled atmosphere weld-
ing, gold-plated pins and controlled
annealing of glass.

Do these improvements give a
superior tube? The one-million-hour
MTBF proves they do. And this per-
formance is assured by the host of
stringent tests and quality controls
which Sylvania applies. Continuing
tests include: Multiple Life Tests at
high-temperature and room-temper-
ature conditions; 500-g Shock and
10-g Vibration Tests; Thermal Shock
Tests and Low Pressure Breakdown.

CIRCLE NUMBER 302

COUNTER TUBES

Perform your counting functions
the easy and economical way

Because they combine counting,
memory and readout in one glass en-
velope, Sylvania’s line of cold cathode
counter tubes offers the simplest and
most inexpensive way to perform
many electronic functions. Which
functions? Counting, subtracting,
adding, frequency dividing, keying,
timing, computing, scaling, program-
ming, modulating, matrixing, index-
ing, multiplexing, and reading-out.
Designers can implement just
about any electronic counting or
counting-related circuitry with Syl-
vania’s cold cathode counter tubes.
Couple this counting ability with the
inherent memory and information
display capability of these devices,
and the probable result is the lowest
possible price per digit of readout.
And you get these benefits in the first
line to contain cold cathode counters
that operate as high as 100,000 pulses

per second.

Two basic counter tube designs are
used to provide a line of eight different
devices, all available from Sylvania
distributors. Low-speed types handle
0 to 4,000 pps; high-speed units count
from 0 to 100,000 pps.

Counting is performed by input
pulses sequentially stepping an ion

glow around a circle of ten equally
spaced cathodes. Visual readout is
done by noting the position of the
glow. Electrical readout in the form
of a pulse is available from one or
more of the ten cathodes depending
on tube type. Since the counting is
done by the counter tube, associated
circuitry is relatively simple. Only
shaping and amplifying of the input
signal are required. Translation cir-
cuits normally associated with digital
type readout tubes are not required
in these decimal devices.

Sylvania cold cathode counter
tubes are extremely reliable, offering
hundreds of hours of trouble-free
operation. The tubes read out in a
pleasing yellow-orange, not the dark
orange or red associated with older-
style counter tubes. This improved
readability results from new gas addi-
tives within the glass envelope. These
same gas mixtures also improve tube
standby life. CIRCLE NUMBER 303

COUNTER TUBE SPECIFICATIONS

Type 6476A 8353 6802 6879 8035 6910 6908 7135
MECHANICAL DATA
Mounting Position Any Any Any Any Any Any Any Any

Zero Position (Cathode 10)

Aligned with Pin No. 12 + 10°
Bulb T
Base Modified

Duodecal

RATINGS (Absolute Values)

Input Frequency Range (Kpps) 04
Max. Total Anode Current (mA) 0.6
Min. Total Anode Current (mA) 0.3
Min. Anode Supply Voltage (Vdc) 350
Min. Transfer Voltage (Vdc) 35
Max. Voltage Between Electrodes

Other than Anode v) 200
Max. Ambient Temperature (°C) 60

(**Centered between Pins 12 and 13 == 10°)

T9

13-Pin

04
0.6
0.3
350

35

140
60

6+10°5+10° ** 12+ 10°6 = 10°5 =+ 10°

T 151, T9 1] 79 5%
Octal 7-Pin  13-PIn Modified Octal 7-Pin
min. Duodecal min,
04 05 050 0100 0-100 0-100
0.6 06 08 08 0.8 08
0.3 03 0.65 0.6 0.6 0.6

350 350 400 400 400 400
35 35 35 35 35 35

140 140 140 140 140 140
60 60 60 60 60 60
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COLOR TELEVISION

Prestabilizing measures
lock true colors into

Time was when Sylvania’s color pic-
ture tubes were some 40 percent
brighter than competitive types.
Rare-earth phosphors, a Sylvania-
GT&E Labs development, produced
most of this difference—but not all.
Today, two years after they were in-
troduced, color bright 85 picture
tubes by Sylvania are still brighter—
even though most other manufactur-
ers now use rare earths. Here's why:

Two major innovations, other than
Europium phosphors, that made the
Sylvania tube significantly brighter
and more uniform in 1964 are still
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exclusive features: an exclusive “air-
spun” phosphor application process,
and an exclusive preshrinking process
that maximizes registry by preventing
screens from losing their dimensional
stability. Before a screen is applied
to a color bright 85 picture tube, the
glass itself is actually compacted, or
“preshrunk,” in a Sylvania process
that insures proper color registration.

The next major step before sealing
the bulb together is phosphor appli-
cation. Here, instead of using a wet,
hard-to-control slurry, Sylvania “air-
spins” color phosphors on the screen
to effect the highest degree of color
dot precision. This dusting technique
avoids the necessity of grinding the
phosphor crystals with consequent
brightness loss, and also avoids the
80-degree “spokes” which are often
visible in the blue field of a slurried
screen and are caused by nonuniform
flow of the wet slurry.

Sylvania then lacquers its dusted
dots using a solvent method, a process
that ideally prepares the dot for sub-
sequent aluminizing, which produces
a mirror behind the dot screen. The
result is an increase in light output

colorbright 5 tubes

as the gun’s electron beam bombards
the dot. Most other screens use water-
base lacquer which results in a less
shiny, less reflective aluminum mirror
behind the dots.

Before the dot screen is applied to
the tube face panel, Sylvania pre-
shrinks the glass panels until they
reach dimensional stability. In tubes
made without this preliminary densi-
fication process, the phosphor screen
is applied and then, when heat is
added for bulb sealing, the panel
shrinks and the dimensions of the dot
screen change. The result is misregis-
tration with colors tending to bleed
in some areas of the picture.

Preshrinking of glass is just one sig-
nificant color safeguard. Other con-
trols include computer precision
spacing between the tube’s glass face
panel and mask, as well as cross-hair
indexing between electron beams and
the phosphor dot triad. These meas-
ures obviate the adjustments that are
necessary with many other tubes on
the market—both before and after
set installation. The full effect is un-
matched color fidelity that is kept

color-pure for the life of the tube.
CIRCLE NUMBER 304

INTEGRATED CIRCUITS

Don’t design compromise

into your next digital system

Now all logic functions—NAND/
NOR, AND-NOR, AND/OR—are
available in one transistor-transistor-
logic line.

SUHL II continues to grow, both in
new circuits added to the line and in
new applications with other Sylvania
integrated circuit devices. Most re-
cent additions to SUHL are the dual
AND gates (SG-280 series) and ex-
pander gates (SG-290 series).

Compatibility with Sylvania’s new
series of Monolithic Digital Inte-
grated Functional Arrays (fast add-
ers, multi-bit registers, counters, and
memories) insures that SUHL II units
will find wider applications as de-
signers become more familiar with
the advantages of saturated logic. Ad-
vantages include propagation delay

times of 6 nanoseconds without sacri-
ficing high noise immunity, high logic
levels, low power drain, and excellent
temperature stability. Also, tradeoffs
in capacitance drive and in fan-out
vs. fan-in are eliminated. The logic
diagrams and the table of character-
istics shown here provide the facts
that show the inherent superiority of
SUHL II integrated circuits.

How the performance of these
SUHL Il devices compares with other
types of logic and SUHL I units is
shown in this table:

LOGIC FAMILY SPEED NOISE MARGIN
RCTL Low Low

RTL Medium Low

DTL Medium Medium
TTL (SUHL ) High High

TTL (SUHL 1)  Very High High
CTLor ECL Very High Low

With advantages like these, plus com-
petitive pricing, you don’t need to
design compromise into your next
digital system. Sylvania hasn’t made
any compromise in its IC technology
and you don’t have to make any when
you use SUHL II in your designs.
CIRCLE NUMBER 305
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This is SUHLIT

Expandable Dual 4-Input OR Gate

Quad 2-input NAND/NOR Gate

Quad 2-Input OR Expander
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*Pins | and M are inputs for the SG-290 series low power expander gates
to pertorm the wired OR function.

$G-290
$G-291
$G-292
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SUHLIL TYPICAL CHARACTERISTICS (+25°C, +5.0 volts)

'pu Avg. Power Noise Immunity (—55°gitltitt€+-ry125°(:) (0°::n$:s-:-ﬁ735|°(:)
Function Type Nos. (nsec) {mw) + (volts)— Prime FO Std. FO Prime FO Std. FO

Expandable Dual 4-Input OR Gate $G-210, SG-211, $G-212, SG-213 7 30 1.0 15 12 6 10 5
Quad 2-Input NAND/NOR Gate §G-220, $G-221, $G-222, $G-223 6 22 1.0 1.5 12 6 10 5
Quad 2-input OR Expander $G-230, SG-231, $G-232, SG-233 2 28 1.0 15

Dual 4-Input NAND/NOR Gate $G-240, SG-241, SG-242, SG-243 6 22 1.0 15 12 6 10 5
Expandable Quad 2-Input OR Gate $G-250, SG-251, 8G-252, SG-253 75 43 1.0 15 12 6 10 5
Single 8-Input NAND/NOR Gate $G-260, SG-261, SG-262, SG-263 8 22 1.0 15 12 6 10 5
Dual 4-Input OR Expander $G-270, SG-271, SG-272, $G-273 2 6.7 1.0 15

J-K Flip-Flop (AND Inputs) §F-250, SF-251, SF-252, SF-253 30mce 55 1.0 15 12 6 10 5
J-K Flip-Flop (OR Inputs) SF-260, SF-261, SF-262, SF-263 30me 55 1.0 15 12 6 10 5
Dual 4-Input AND/OR Gate $G-280, SG-281, SG-282, SG-283 10 38 1.0 1.5 15 7 12 6
Dual 2- & 3-Input Expander $G-290, SG-291, SG-292, $G-293 10 38 1.0 15




INTEGRATED CIRCUITS

You get better, more economical designs
with a modern IC package

g8 <97 10: 11 12 A3 M

0.035 STANDOFF WHEN USING
0.040 DIA. HOLES IN PRINTED
CIRCUIT BOARD.

All too often, circuit designers un-
knowingly impose artificial and un-
necessary limitations on themselves.
This can be especially true in design-
ing with integrated circuits in ob-
solete packages. Today, many orders
for ICs still specify mounting in TO-5
cans, a package originally designed
to accommodate transistors. Here the
engineer self-imposes limits which
prevent him from taking full advan-
tage of all the performance capabil-
ities of ICs. Limits which increase
the total cost, size and weight of the
equipment using the integrated cir-
cuits. But, with Sylvanida’s dual in-line
plug-in flat package for ICs, there’s
no need to sacrifice these premiums.
This package is tailored to bring out
the best in the integrated circuit it
protects.

Sylvania’s dual in-line plug-in
package for ICs offers significant ad-
vantages over the conventional TO-5
can often used to house ICs. The
Sylvania plug-in flat package gives
more logic capability per package,
lends itself much more easily to auto-
matic mounting onto printed circuit
boards, takes up less stacking space,
and has lead spacing which allows
conductive pc patterns to be carried
underneath without requiring the spi-
dering of leads. These advantages are
obtained without the need for chang-
ing present pc hole-drilling equip-
ment, and at a lower total cost too.

The Sylvania plug-in package has
more logic capability per package be-
cause it has a greater number of pins,
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KOVAR BASE PLATE ¢ LEADS

i.e., 14 vs. a maximum of 12 for the
TO-5. Thus, any amount of logic
which fits in the TO-5 will fit in the
plug-in package with room for more.
And, because of its two extra leads,
the designer can now reduce the total
package count necessary to imple-
ment a given system or function.

Two parallel rows of 7 pins each on
the plug-in package ideally suit it for
automatic insertion into pc boards.
Not so with the circular lead pattern
of the TO-5 can. Sure, a TO-5 having
a transistor mounted in it is easy to
insert. That’s because the lead hole
pattern in the pc board is actually a
triangle. But as you add leads, the
pattern becomes more and more of a
circle, the holes get closer and closer
together, and tolerances get tighter
and tighter. The result: it’s virtually
impossible to automatically insert a
12-lead TO-5 can.

And if a TO-5 can is mounted on a
pc board without spidering of the
leads, you have additional problems.
Because the leads are in such close
proximity to each other, the copper
lands around each printed-board hole
must be closer to each other and of
a smaller size. This reduces the ratio
of hole size to land area, increasing
the possibility of poor connections.

The small spacing between the
leads of a 12-pin TO-5 adds another
complication. Copper conductive pat-
terns on the board can’t be carried
under the TO-5 can without spider-
ing the leads. This is not the case with
the Sylvania plug-in. Here, leads are

much farther apart (0.1”) and copper
patterns can be run under this pack-
age. The result is a more efficient,
more easily designed board layout.

With the plug-in package, the de-
signer also gains stacking space: The
Sylvania IC package, with its pre-
formed leads and dual in-line ar-
rangement, stands only 0.125” off the
board. A TO-5 sandwiched tight to
the board (that is, without any lead
spidering to overcome the disadvan-
tages of closely spaced leads) requires
0.140” to 0.160”. Thus, with the
Sylvania package, more pc boards can
be stacked in a given height.

Value analysis shows no premium
is paid to get the advantages cited
above. The IC package has the same
diameter leads as the TO-5. There-
fore, no new drills for present board
drilling equipment are needed. Al-
though initial cost of the TO-5 is less,
analysis proves that the total overall
cost is less with Sylvania’s dual in-
line plug-in package. This lower total
cost results from reduced board lay-
out expense, lower board assembly
cost, and fewer boards because of
higher density packing and more
logic per package.

In addition to the advantages over
the TO-5 can, the Sylvania flat pack-
age offers: leads with tapered shoul-
der, an extremely effective hermetic
seal, and leads which can be flexed
close to the body without cracking

the seal. CIRCLE NUMBER 306
TO-5 PACKAGE OUTLINE
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CRTs

Small-screen CRTs can pack
more information into less space

ST

e 2

How much space would you need on
a 19-inch rack to cram in seven indi-
vidual tape monitoring CRT displays,
if each had a useable screen area of
234" x 1%"P Not just seven CRTs
stacked together, but seven display
systems, each with the controls nec-
essary to make it a complete tape
monitoring system. Each with a front
panel ac-dc switch to permit expand-
ing a portion of the ac signal with dc
present; each with fully automatic
triggering over the entire bandwidth;
and each with calibrated front panel
vertical sensitivity control. Here's
how one manufacturer uses Sylvania
CRTs to minimize space require-
ments in just such an application.
A Sylvania cathode ray tube is
helping California Instruments Cor-
poration prove that continuous visual
monitoring of record-reproduce tape
signals doesn’t require large and bulky
electronic equipment. CALICO’s new
series 7000 monitor oscilloscope, with
seven plug-in CRT display modules
installed, requires only 66.5 square
inches of panel space; i.e., only 3%
inches high on a 19-inch relay rack.

Key component in each plug-in mod-
ule is Sylvania’s SC-4348 CRT. This
tube provides a useful screen area of
234" by 1%” for the monitoring of
magnetic tape recording signals.

The monitor into which the CRT is
built is a rugged piece of equipment,
tailored to the demands of ground in-
strumentation for the Apollo space
program, that is also capable of op-
erating in airborne environments. A
typical ground application is in a
wideband instrumentation analog
magnetic tape recorder system in-
stalled worldwide by NASA.

One of its airborne uses is in the
Apollo Range Instrumentation Air-
craft (ARIA) program, a joint NASA-
Air Force undertaking. Under the
ARIA program, eight aircraft will be
outfitted to furnish down-range air-
borne instrumentation for the Apollo
flights. A prime function of ARIA is
to receive and record information
telemetered directly from the Apollo
Command Module.

The monitor has a bandwidth of
from dc to 5 MHz and a sweep range
of 10 HZ to 1 MHz. Signals are dis-
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\\\:){/L’INE INQUIRY SERVICE

Use Sylvania’s ‘‘Hot Line' in-
quiry service, especially if you
require full particulars on
any item in a hurry. It's easy
and it's free. Circle the reader
service number(s) you're most
interested in; then fill in your
name, title, company and ad-
dress. We'll do the rest and see
you get further information
almost by return mail.

played on the tube with sensitivities
ranging from 0.1 Volt rms/inch to
10 Volts rms/inch.

The design of the high deflection
sensitivity SC-4348 makes it a CRT
well suited to this critical application.
Key characteristics of the SC-4348 are
outlined in the table. This tube can
be supplied with several screen phos-
phors, including P1, P2 and P11,

In addition to the SC-4348, the
Sylvania line of CRTs for compact
equipment designs includes the round
SC-3802 and the square SC-3377,
SC-3511 and SC-3551. All these tubes
have clear faceplates, high deflection
sensitivity, low heater power require-
ments, and helical resistor post-de-
flection acceleration.  circLe NuMBER 307

$C-4348 CHARACTERISTICS

Heater Voitage ................cooceervivvicnnnnne. 6.3 Volts
Heater Current .................... 0.3 =10% Amperes
Focusing Method . ..El i

Deflection Method ........
Minimum Useful Screen
Overall Length ..............

Altitude
A USEFUL SCREEN AREA
3%~ MAX -1?'/." T
MR N win 147 =%
b ' \
t ——
BT |
1%~
&Y
—-22
aw”
MAX
=5 l
81904" £ "
— 1% Ys"
e UL, |
FIRST CLASS
Permit No. 2833
Buffalo, N.Y.

BUSINESS REPLY MAIL

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

Sylvania Electric Products Inc.

1100 Main Street
Buffalo, New York 14209

Dept. A7 7

|
I
I
I
I
I
I
I
: SYLVANIA ELECTRONIC COMPONENTS GROUP
I
I
I
I
I
|



!
}
I
!

MARKETING MANAGER'S CORNER

New Products: new horizon for the Industrial Distributor

Let’s debunk a popular marketing
misconception.

Vendor and user alike tend to feel
that the only way to handle a new
electronic component is directly be-
tween the manufacturer and the po-
tential user. Their case is this: only
when the product becomes well es-
tablished and is used in substantial
volume can the industrial distributor
enter the picture. Neither past opera-
tions nor past statistics show this the-
ory to be justified.

The industrial distributor is a vital
element in total electronic component
marketing. The industrial distributor
himself has brought this importance
about by continually upgrading his
organization’s technical competence,
service and management. The user
has helped bring this importance
about by greater dependence upon
the industrial distributor for local
stocks and, in the case of the smaller
users, with more complete technical
service. The component supplier has
helped bring this importance about
by recognizing and implementing the
industrial distributor as a primary
sales and application arm of his total
marketing organization.

In today’s highly competitive en-
vironment, efficiency—especially cost
efficiency—is critical for survival. The
component supplier who is geared to

SYILVANIA

handle high volume resembles Gulli-
ver threading a needle when trying to
handle small orders. Aside from the
poor economics within the supplier’s
plant, service to customers invariably
suffers. And it is often this “small”
order that is so critical to a customer
in terms of delivery.

Another factor in today’s highly
competitive environment is sales
coverage. Potential users for most
electronic components exceed 5000
accounts. Few suppliers, if any, can
afford to adequately cover each
and every account with their own
salesmen. In fact, most suppliers ade-
quately cover only a few hundred,
and find that at least 80% of their
sales dollars come from less than 20%
of their active accounts.

Small wonder, then, that the indus-
trial distributor is of such great need
to both the user and the supplier, not
just for well established products, but
to perform a vital service in the realm
of new products. By the continual up-
grading of technical salesmen, the in-
dustrial distributor can competently
cover all users, and service these users
with the latest technology and prod-
uct. By providing local stocks and an
efficient service organization, the in-
dustrial distributor can provide fast,
reliable delivery of small quantities—
again to the benefit of the user. And

SUBSIDIARY OF
GENERAL TELEPHONE & ELECTRONICS

NEW CAPABILITIES IN: ELECTRONIC TUBES ® SEMICONDUCTORS ® MICROWAVE DEVICES ® SPECIAL COMPONENTS © DISPLAY DEVICES
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both functions are supplied within al-
lowable economics to give the user—
the customer—the greatest value.

Attesting to the industrial distribu-
tor’s ability to adequately handle new
semiconductor products, it is well to
note that in 1965 significant dollar
sales of newer products were made
by manufacturers to their industrial
distributors: 17% of dual transistors,
449% of field-effect transistors, 15%
of silicon controlled rectifiers, and an
astounding 20% of monolithic inte-
grated circuits. In all semiconductor
products, industrial distributors pur-
chased $105 million in 1965, up from
$80 million in 1964.

Sylvania salutes its franchised in-
dustrial distributors for the service
they perform in forwarding the utili-
zation of its new products. To the users
reading these pages, your especial at-
tention is directed to Sylvania Fran-
chised Distributors who now carry a
full line of SUHL integrated circuits
(TTL) in both dual in-line plug-in
package and the TO-85 flat package.
These are truly new products; creat-
ing new horizons for a better world
through electronic advancement.
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This informotion in Sylvonia ldeas is furnished
without assuming any obligations.
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Need information in a hurry?
Clip the card and mail it. Be
sure to fill in all information re-
quested. We'll rush you full par-
ticulars on any item indicated.

You can also get information
using the publication's card
elsewhere in this issue. Use of
the card shown here will sim-
plify handling and save time.



The new concept
in keyboards and
control panels

KB allows new freedom of ar-
rangement. Modular construc-
tion makes it easy to customize
your panels—economical, too.

Switches and indicators avail-
able in a wide variety of colors,
shapes, sizes. Arrange in vertical
columns, horizontal rows, com-
pact rectangles, or individually—
all, in a single cutout.

KB allows bench assembly. As-
semble a complete keyboard
matrix at the bench where the
job is easier, faster. Even the
wiring is done before the matrix
is set into the console.

And only one panel cutoutis re-
quired because KB forms its own
self-supporting matrix—no addi-
tional support required.

It is made with simple

KB

KB provides plug-in modularity.
With KB plug-in switches, simply
loosen two screws, lift out the
unit and plug-in a replacement—
all from the front of the panel.
Store a reserve unitright in the
board—or ‘‘borrow’’ one that is
not as urgently needed else-
where on the panel. Downtime is
practically eliminated.

building blocks

KB simplifies expansion. KB
modular construction makes
planned or unplanned expansion
easy, economical. In many cases,
you simply remove spacers and
plug-in additional switch or indi-
cator modules to up-date your
panel. No additional cut-outs, no
wiring, no soldering, no behind-
the-panel work required.

What is KB? The KB system provides
all the components necessary for a
complete, self-supporting matrix, in-
cluding: Power Switches and Indicators
with lighted display, Encoding Switches
with up to eight output bits, Mechan-
ical Interlock Modules for a variety of
sequential functions, and a unique
Modular Framework System.

Find out what KB can save you in
engineering time, tooling costs, assem-
bly costs, panel space and weight—and
how KB can put more sales appeal into
your panels.

Fora KB demonstration, calla MICRO
SWITCH Branch Office (see Yellow
Pages ). Or, write for literature.

MICRO SWITCH

FREEPORT, ILLINOIS 61032

A DIVISION OF HONEYWELL

HONEYWELL INTERNATIONAL e Sales and service offices in all principal ¢ities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan.

Circle 41 readers service card 41



ACTUAL SIZE

Motorola’s New

MRTL Plastic
Integrated Circuits
Shatter IC

Price Barriers

As low as 56¢ per
2-input gate function,
and $1.78 per J-K Flip-Filop
function - (100-up)!

These typical economies result from the multiple-
circuit functions of these integrated circuits . . . For
example, at a cost of $2.25 each, the MC724P quad
contains the functions of four 2-input gates, which
lowers the cost to 56¢ per function. But, price is
only one reason why you’ll want to investigate this
newest Motorola integrated circuit series.

The MC700P series is an expanded MRTL*
complement that offers a new level of system design
flexibility with a multitude of circuit functions —
including 10 entirely new multi-function devices not
previously available in integrated RTL logic!

42 Circle 42 readers service card

Multi-function capability in one small, low-cost package. ..

The MC700P series offers low-power milliwatt MRTL
and medium-power MRTL in the 14-Pin dual in-line
plastic package for such functions as:

Milliwatt MRTL Price (100 up)

Quad 2-Input Gate (MC717P) $2.25
Dual 3-Input Gate (MC718P) 1.90
Duel 4-Input Gate (MC719P) 2.25
Triple 3-lnput Gate (MC793P) 2.50
Dual Buffer (MC798P) 2.70
Medium-Power MRTL

Dual 3-Input Gate (MC715P) $1.90
Quad 2-Input Gate (MC724P) 2.25

Dual 4-Input Gate (MC725P) 2.25

Triple 3-Input Gate (MC792P) 2.50
Hex Inverter (MC789P) 2.25
Dual Buffer (MC799P) 2.70
Dual Buffer (Non/inverting) (MC788F) 2.70
J-K Flip-Flop (MC723P) 2.70
Dual J-K Flip-Flop (MC790P) 3.55

One more point: You get the added assurance of
rugged construction of the Motorola Unibloc * package —
the solid, single-piece, pressure-molded package that offers
unusual physical strength for internal leads and connec-
tions, plus improved heat transfer characteristics. Write
for complete data to: Motorola Semiconductor Products
Inc., Dept. TIC, Box 955, Phoenix, Arizona 85001.

*Trademark of Motorela Inc.

see HiGHLIGHTS oF WeSsSCcon AT BOOTH 1301-1304

MOTOROLA Semiconductors
~ where the priceless inguedient & cane!



Announcing:
The Z4.57" Line 300 film memories...

For your

£AA4S7 Line memory

requirements in the
250-500 nsec range

At the 300-nanosecond band in the FAST Line
spectrum you'll find the new FAST Line 300
magnetic film memories. Designed to the FAST
Line concept, this series of film memories lets you
specify the exact cycle time and capacity you need
in the 250 to 500 nsec speed range. All-silicon
discrete components. Integrated circuits in the
logic, decoding and timing sections for optimum
reliability. “Big board” packaging and standard
manufacturing techniques for low per-bit price.

Remember, FAST Line means value-engineered
memories with a speed-cost evaluation which
always results in the lowest ultimate cost to you.
Check out FAST Line before you specify a memory
for your next EDP application! Call: 612-935-8811,
TWX: 910-576-2913 or Write: Fabri-Tek Incorpo-
rated, 5901 South County Road 18, Minneapolis,
Minnesota 554 36.

The Leader in Memory Technology "

FAST Line 300 film memories:

Operational Summary

Cycle time: Choose any speed between 250 and
500 nanoseconds

Access time: 125 to 250 nsec, depending upon
cycle time chosen

Access modes available: Random, sequential or
sequential interlaced

Capacity: To meet your requirements

Optional operating modes: Read only, write only,
read-restore, read-modify-wWrite, paral-
lel write

Input/output levels: Standard +2.5 and —0.5 volts

Control panel options: Address and data register
indicators, voltage monitoring, and
adjustment, self-testing controls and
error checking, and data retention

“Data Saver”.

Power required: 115 or 220 vac.. single phase,
48-63 cps.

Packaging: Relay-rack modules or free-standing
cabinet

Available now . ..
new FAST Line

300 film memories
product bulletin.

WRITE TODAY.

— -
—

Circle 43 readers service card



Low fuel
warning

another first for
Ford Motor Company

—the key is KEYSTONE

A red light glows
suddenly on your
Continental’s in-
strument panel, It
warns you “‘Low fuel” and
stays bright to keep remind-
ing. Back in the fuel tank a
tiny Keystone thermistor had
closed a warning circuit the
moment your fuel level dropped past a
predetermined limit. O This liquid level
sensor is another industry first for Ford*.
It is yet another application for quality
Keystone thermistors, made for the sensi-
tive detection and measurement of tem-
perature variations from oven heat to the
cold of outer space. Write for literature.
0O KEYSTONE CARBON COMPANY,
St. Marys, Pennsylvania 16857

L
..-----

' *OPTIONAL ON OTHER FORD-BUILT CARS

4
‘Q ;’ @ stone

leads
.. m —‘ in versatile Thermistor design
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At last, a line of
dual diff-amp transistors

with specified

differential base current drift

Differential base current drift is a single parameter that lumps the
temperature-dependent effects of forward gain and leakage current.

Gain is dependent on temperature . . . and even with perfect Vig
matching between transistors...and with negligible Icgo, the variation
of hyg with ambient temperature will limit the sensitivity and lin-
earity of vour differential amplifier design.

Simplified differential amplifier design and accurate prediction of
circuit performance are the direct advantages of specifying differen-
tial base current drift in addition to the tracking parameters.

Until now it has been customary to ignore both gain and leakage-
current tracking and to specify only Vgg matching. But now Amperex’
advanced matching techniques and more sophisticated test facilities
and procedures can produce, measure and guarantee the best gain/
leakage tracking available today and Vgg matching second to none.

This close tracking of both Vg and I3 is specified over a tempera-
ture range of —55°C to +125°C, the entire range of useful per-
formance of the transistors and circuit components themselves.

If vou specify or design differential amplifiers, the Amperex A600
Series dual diff-amp transistors in 6-lead TO-5 cases offer you the
best all around performance you can get as well as the most signifi-
cant, designer-oriented specifications available today.

TypE | 4|1B; -IBz| | 8|VBE1 -VBEp| hFE hFE
NUMBER AT | AT | Ic = 100 uA | Ic = 10 A

A607 1.5nA,°C | 5uV/°C | 100 50
A608 1.504/°C | 10uV/°C 100 50

Allg, -Ig

* Alg (differential base current drift) = M
AT,
AV__ (differential voltage drift) = 4 VE: - VBES
BE erential voltage = 2T,
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Detailed specifications on the transistors listed above, applications
data and a special engineering report on the significance of I track-
ing are available now. Write: Amperex Electronic Corporation, Semi-
conductor and Receiving Tube Division, Dept. 371, Slatersville,
Rhode Island 02876.

Amperex
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Q. AY- 382540

(Actual size)

The newest, finest Bendix Autosyn
Synchros won’t carry much weight.

Unless you consider the 1.3 ounces
typical of the new Size 08 Autosyn®
Synchros “much”. Which most engi-
neers don’t. And which, when coupled
with the fact that the 16 new Size 08
Synchros boast a maximum diameter
of just 0.750 inch, is enough to in-
fluence almost every weight- and size-
critical design on the drawing boards.

46 Circle 46 on reader service card

But subminiaturization is only one
of the talents Bendix Autosyn Syn-
chros offer you. All sizes (08, 10, 11,
15 and 22) are available in stainless
steel or aluminum housings, for in-
stance. Some are accurate and stable
at operating temperatures as high as
800° F, which makes them ideal for
use in supersonic aircraft. Others are

Montrose Division

built for increased radiation resist-
ance. And hundreds more are specifi-
cally designed for aircraft instrument
applications.

There’s certain to be an Autosyn
Synchro that’s right for your needs.
To find out which one, call us at 717,
278-1161, in Montrose, Pennsylvania.
Or write for our new 42-page catalog.

~Gondi”

CORPORATION
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Military electronics

$1-billion insurance

The Air Force is pumping hard for
a new program that could mean as
nmch as $1 billion for the electron-
ics industry. Late last month two
companies received the go-ahead
to proceed with the next study
phase on the airborne warning and
control system (Awacs)—a project
that would extend the United
States” aircraft early-warning sys-
tems beyond the East and West
Coasts. The project also provides a
temporary radar replacement in the
event of failure of ground-based
warning radar and makes feasible
the deployment of a radar picket
system to most anywhere in the
world within hours.

The Bocing Co. and the Douglas
Aircraft Co. beat out the Lockheed
Aircraft Corp. for $2.1-million con-
tracts in the concept-formulation
phase. Their selection came only
days after the Pentagon’s top brass
gave the Air Force approval to con-
tinue the program through devel-
opment of two flying prototypes.

Good chances. If the Pentagon
decides to go into production with
Awacs—and there’s a good chance
it will—either Boeing or Douglas
will start building the prototypes in
early 1968. The first flight will be
in 1970. The electronics-crammed
aircraft—a DC-28 or 707 type trans-
port—will carry more clectronics
(40.000 pounds) than any other
plane. Each aircraft will cost
around $20 million.

The early-warning aircraft would
also be used for such missions as
flying ‘command posts, long-haul
communication relay stations and
temporary backups for Sage (semi-
automatic ground environment sys-
tem) and Buic (back-up interceptor
control).

Between 50 and 60 of the aircraft
will be built between 1970 and
1975, estimates Lt. Col. William

Y. Cole, Awacs program monitor
in the Pentagon. He expects the
unit price for the systems to hit
$25 million each, including about
$5 million for aircraft. Development
cost will run as high as $300 mil-
lion, Cole predicts.

The Air Force now has an early-
warning system on duty in Viet-
nam, called the airborne early
warning and control system, and is
being flown on EC-121 aircraft.
Until recently, the older system

- — = - :.ﬁ- e

Two Air Force commands—the
Tactical Air Command and the Air
Defense Command—want Awacs.
The Tactical Air Command, which
has a worldwide mobility require-
ment, would like to equip its forces
with Awacs for use as flying com-
mand posts, aerial-warning cover-
age, long-haul communications and
to provide navigation services to
smaller craft in the squadron. The
defense command, which is basi-
cally in charge of protecting the

Standing guard. EC-121, with its early-warning
radar, provides surveiliance over Vietnam.

was used along both coasts of the
U.S. as an early-warning system,
but was stopped recently to save
money.

Look to sea. The heart of the new
system will be a new surveillance
radar set mounted in a rotodome
atop the aircraft, specifically being
designed to improve the capability
for detecting and tracking aircraft
flying at low altitude. The radar
will be designed to reject clutter
and reflection as it scans an area
ranging to 230 miles from the air-
craft, flying at 35,000 feet.

Other equipment in the plane
will include computers, a number
of digital displays and several long-

and short-range communication
sets.
Awacs will not be effective

against missiles. But the Air Force
is looking to a possible threat by
a country without sophisticated
missile weaponry, such as Red
China or Cuba, which would prob-
ably use an air-breathing delivery
technique.

continental U.S., is looking at
Awacs as seaward extensions of its
land-based systems to increase at-
tack warning time as well as inter-
ceptor vectoring capability.

The Air Force is laying down
strong requirements for common-
ality in the systems to be used by
the commands.

Five on the job. The Air Force
has put five companies to work de-
signing breadboard models of as
many different approaches to the
radar subsystem.

* The Hughes Aircraft Co. is
working on a subsystem that fea-
tures a pulsed doppler operating
with a medium pulse repetition
frequency radar on C band (5,000
to 6,500 megahertz). The Air Force
has provided $3.5 million in fund-
ing for this work.

= The Raytheon Co. has received
the same amount to look into a
low pulse repetition frequency set
operating on the S band (1,500 to
5,200 Mhz.).

® The Westinghouse Electric
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Corp. has entered the competition
with a pulsed doppler, high pulse
repetition frequency system to work
on S band.

= The General Electric Co. is
holding a joint Navy-Air Force con-
tract to exploit a low pulse repeti-
tion frequency set operating on the
P band (225 to 390 Mhz.).

* Finally, the Hazletine Corp.
has been awarded about $1 million
to look into a low pulse repetition
frequency unit to operate on the
P/X band (225 to 10,900 Mhz.).

Airborne Instrument Laboratory,
a subsidiary of Cuttler Haminer
Corp., has been hired by the Air
Force to test the competitive ap-
proaches to the radar subsystem.
And IIT Research Institute will
analyze the test results.

Two teams of companies are vy-
ing for the contract to design the
communications, computers and
data-display elements of the sys-
tem. The International Business
Machines Corp. is heading a team
including the Radio Corp. of
America. Litton Industries, Inc., is
heading the second tcam, which
includes the Bunker-Ramo Corp.
and Electronic Communications,
Inc.

Space electronics

Dry run

High above Fort Hood, Texas, this
month a dummy spacecraft will be
dropped from a high-altitude air-
plane. Within a few moments a
brightly colored stecrable para-
chute will open and the dummy
craft will slowly float to the desert
below. The air drop will mark one
of the first major tests of a scheme
long pressed by many scientists:
landing a spacecraft on dry land
instead of the sea. If the series of
tests is successful, the land system
could be used in the Apollo mission
or in succeeding manned orbital
laboratory (MOL) missions.

A crucial part of the test is the
operation of what amounts to a
miniature mission control center.
The center was developed by the
Philco Corp.’s Western Develop-
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ment Laboratories—the same com-
pany that designed the huge mis-
sion control console at the space
agency’s Houston complex. The
miniature center is housed in a 40-
foot-long van and provides the
guidance signals that will steer the
parachuting spacecraft safelv to a
landing on flat land.

Packed into the air-transportable
van is a Scientific Data Systems,
Inc’s 920 computer, two 15-inch
display consoles. a storable 60-foot
antenna dish, a radar borrowed
from the Atlantic Test Range and
racks of electronic equipment.

On the job. During a real mis-
sion, the miniature control center
begins its job as soon as the return-
ing space vehicle is 600 miles away;
at that range the radar starts track-
ing the craft and feeds elevation,
azimuth, range. speed and wind-
velocity information to the com-

Dummy spacecraft floats to the ground
supported by its steerable parachute.

puter. Within moments, the com-
puter calculates the projected land-
ing area and projects on the display
consoles, out of a series of detailed
maps, the one that covers the land-
ing zone. The controllers then
check the map to see if the landing
terrain is safe; if not, they guide
the craft to another zone that pre-
sents no danger to the astronauts.

The landing technique doesn’t
rely on parachutes alone. Extend-
ing downward from the underside
of the spacecraft are long poles;
when the tips of the poles hit the
ground, they activate retrorockets
that provide a last-minute thrust to
brake the descending craft.

The idea of a land landing was
originally planned for the Gemini
serics. but because of indecision
among space officials the project,
and funds for the project, were
sidetracked into other programs.
Apollo program officials still haven’t
come to a firm decision on whether
to land on dry land or water. but
those close to the project say
chances are good that the dry land-
ing plan will get the green light.

A big fan of the land landing
idea is the Air Force; it report-
edly wants the MOL spacecraft to
have more landing flexibility than
the Gemini craft, which can only
land safely in the water. And it’s
believed that the Air Force has
been pushing the space agency to
speed development of the tech-
nique.

Research

A new contender

Legislation authorizing the Na-
tional Science Foundation to ex-
tend its basic research work into
the applied arca stands a good
chance of getting through Con-
gress this year. This could open
the door to much higher spending
levels by an agency which already
doles out nearly a 8500 million
ammually.

The House of Representatives
last month approved the bill and
sent it to the Senate, where it has
a better than even chance of pas-
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sage. The bill steamlines the oper-
ation of the foundation, strengthens
the hand of the director, permits
support of the social sciences, calls
for the foundation to recommend
projects the Government should
support and orders a periodic in-
ventory of scientific and technical
personnel.

Public interest. The additional
money the foundation may spend
for applied research will not nec-
essarily be funneled into industry
pocketbooks. The new bill author-
izes it to initiate and support ap-
plications research at ‘“‘academic
and other nonprofit institutions.”
Upon direction from the President,
the foundation may also support
scientific research, including ap-
plied research, “relevant to national
problems involving the public
interest”’—presumably contracting
directly with industry.

Under the present law, the foun-
dation must discontinue support of
a researcher when basic work on
a project is completed. The scien-
tist must halt his work and search
out a mission-oriented agency—
such as the Defense Department
or the National Aeronautics and
Space Administration—and seek
new support before he can con-
tinue. The new bill, the biggest
overhauling in the 16-year history
of the foundation, will permit it to
support a scientist even though his
project has moved beyond the lim-
its of basic research.

Supporters of the bill are taking
care to assure partisans of the Pen-
tagon and space agency that the
proposed powers for the founda-
tion will neither usurp their au-
thority nor compete with them for
research dollars. Since its estab-
lishment in 1951, the foundation’s
budget has grown from $225,000
to $480 million.

This may be only the beginning,

Manufacturing

Circuit psychology

Space buffs are fond of the apoc-
ryphal story about the astronaut
who turned to his companion as
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their spacecraft was about to lift
off and said, “Just think, all the
electronics aboard this ship were
purchased from the lowest possible
bidder.” Fortunately for the astro-
nauts, though, all the components
had undergone rigorous tests be-
fore they were flown. But intensive
testing isn’t practical for many
other applications, and increasingly
around the country large users of
electronic equipment are complain-
ing that too often components they
order are dead on arrival,

Last month in St. Louis, for ex-
ample, an official of the Rome Air
Development Center told the Mi-
crocircuits Symposium that low re-
liability levels has forced the Air
Force facility to institute 100%
testing of incoming circuits.

Help wanted. Many microcircuit
customers believe the problem has
worsened in recent months, prob-
ably because most production lines
are at full capacity and skilled pro-
duction workers are hard to find.

To be sure, most circuit pro-
ducers are aware of the problem,
and some believe they have no
choice but to test all circuits be-
fore they are shipped—a costly
and time-consuming procedure. But
at least one company, Texas Instru-
ments Incorporated, is experiment-
ing with an off-beat approach based
on employee relations that so far
has produced some surprisingly
good results—without 100% test-
ings.

At TI, it was decided that the
least controllable factor in circuit
production was in manual work:
the women who perform the te-
dious microscopic jobs on inte-
grated circuits frequently introduce
flaws. TI figured that there was
some correlation between a worker’s
psychological state and her output.
If the woman’s emotional well-
being could be improved, the com-
pany reasoned, her production pro-
ficiency would rise.

Heart-to-heart. So, explains Earl
Gomersall, TI’s manager of inte-
grated circuit manufacturing, the
company decided to test the theory.
Last January a group of 10 newly
hired girls were put through a
special anxiety-reduction session
that included frank employer-em-
ployee discussions. The girls were

shown company records that indi-
cated they had good chances of
advancement; they were warned
about the hazing given new em-
ployees by old-timers; they were
bricfed about the personality of
their supervisor, so they wouldn’t
be surprised, say, if he was an
inflexible boss; and they were ad-
vised how best to communicate
with their superiors.

At about the same time the
company hired an equal number
of girls and put them through the
usual brief orientation. By the end
of four weeks, the differences were
apparent: the test group was al-
ready outperforming the control
group. Within three months, all
the girls in the test group had mas-
tered their jobs and were produc-
ing scarcely any imperfect circuits;
some reached this level within four
weeks. The control group, however,
required at least five months to
become as skillful. In addition, the
special group’s output was so su-
perior to the control group’s that
it no longer required 100% testing;
that move alone, TI believes, went
a long way to reinforce the girls’
feeling of accomplishment, improv-
ing their work even more.

The result, TI concluded, re-
duced by one-fifth the number of
integrated circuits rejected, cut
training time by one-half and train-
ing costs by one-third and sliced
manufacturing costs by one-fifth.

Tailoring resistors

A new technique to produce high-
accuracy cermet resistors in micro-
circuits is being put into produc-
tion by the General Instrument
Corp.

Voltage pulses of a few hundred
volts amplitude and a duration of
one or two seconds are applied to
bring resistance values into line.
Over-value resistors—20% to 40%
above normal—are squeegeed onto
substrates and fired. Then the re-
sistors are pulsed and resistance
checked using a bridge compara-
tor. If the resistance has not been
driven down to the required value,
the pulse amplitude is increased
and several more pulses applied.

A guarantee. Genera! Instrument
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says the method is applicable to
cermet resistors ranging in value
from 100 ohms to 2 megohms. A
few resistors up to 8 megohms have
been fabricated. Tolerances are as
tight as 1.25%, including effects
of temperature coefficient, which
run about #300 parts per million
per degree C. General Instrument
says that 2% resistors can be
readily guaranteed.

One drawback is that resistors
undergoing tailoring may require
cooling before resistance s
checked, slowing up the process.

The company says the mechan-
ism that reduces resistance is es-
sentially voltage aging. After firing,
the cermet resistor can be pictured
as a solid emulsion in which plati-
num compounds are distributed as
pellets in varying contact with one
another. It can then bc hypothe-
sized that under voltage pulsing,
fusing takes place to alter resis-
tivity.

Older methods of trimming cer-
met resistors include sand blasting
and drilling. Sand blasting is la-
borious and requires mechanization
for good repeatability. Further-
more, bouncing sand may rattle off
unprotected portions of a circuit,
causing damage that is not appar-
ent. Carbide-tip drills, used in cut-
ting away unwanted portions of a
cermet resistor, must be kept sharp
and properly aligned.

The new pulse technique per-
mits fabrication of small lots of
circuits or devices in which final
characteristics of each can be
“zeroed” by resistor trimming,
even with the device in its final
package. For example, circuit pulse
width or balance of a differential
amplifier could be adjusted.

Thermal aging. Trimming of
thin-film resistors by voltage or
current pulsing is not new. But
its success, unlike that for the cer-
met process, has been attributed
strictly to thermal aging. Engi-
neers at the Radio Corp. of Amer-
ica’s Electronic Components and
Devices division, Somerville, N.J.,
in a paper presented last month
before the Microelectronics Sym-
posium in St. Louis, said the re-
sults of pulsing thin-film resistors
can be duplicated by heat treat-
ment.
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At the Western Electronic Show
and Convention later this month,
engineers from the Defense Sys-
tems group of the Univac division
of Sperry Rand Corp. will describe
laser-induced resistivity changes in
thin-film resistors. They will report
that two mechanisms are at work
in heat-treatment techniques—one
temperature dependent and the
other both time and temperature
dependent. They’ll recommend ex-
ploiting the first mechanism
through use of pulsed laser beams.

Alternate methods for trimming
thin films are clectron-beam milling
and laser hole burning. The former
must be done in a vacuum; the
latter cannot be used for fine ad-
justments of small-geometry re-
sistors.

Oceanology

Shifting tide

Take a look at the comparatively
small Federal budget for oceanol-
ogy these days and then try to
figure out why some electronics
companies are making so much
noise—and spending so much
money—in their attempts to get a
piece of this action.

Better yet, try to keep track of
the 20-odd Government agencies
that spend small sums on oceanol-
ogy and areas in which they are
interested.

Admittedly, the task is nearly im-
possible—a conclusion that Presi-
dent Johnson also reached back
in May, 1965, when he established
an oceanology panel to study the
Government’s efforts in this field.
The decision to name a study panel
came none too soon: last summer
some 19 bills were introduced in
Congress on oceanology and there
was widespread and intense con-
troversy over the adequacy of the
national effort to explore, nunder-
stand and develop the oceans.

Last month—after more than a
year of study—President Johnson
released the panel’s 144-page re-
port. What it contained is good
news to the electronics industry.

It called for:

" A sweeping reorganization of
the Federal oceanology effort,
something that will probably be
implemented within the next cou-
ple of years.

» A gradual increase in spend-
ing—doubling the present rate
during the next five years.

The Navy was roundly criticized
in the report. The panel criticized
it for, among other things. the
buoy development program. insuf-
ficient understanding of the basic
ocean environment (which vitally
affects its electronic sensors) basic
research spending, lack of test fa-
cilities and the rate of progress of
the “man in the sea” and deep-
submergence systems projects.

The scope. To begin with, the
11-man panel headed by Gordon
J.F. McDonald, a 37-year-old edu-
cator from the University of Cali-
fornia, described oceanology as
more than just the scientific study
of the sea. Oceanology also in-
cludes activities within the ocean
that have significant scientific or
technological content.

The national oceanology pro-
gram, which is costing the tax-
paver about $310 million in fiscal
1967, should be hiked gradually
to roughly $600 million annually
by 1971, the panel says. This is
not nearly as much as what is
being spent for space, of course,
but will be an important market
for the industry since much of
the money would go for electronic
equipment and instrumentation,
The nondefense share—now esti-
mated at $120 million annually by
the panel—would increase to $210
million by fiscal 1971, and basic
research would rise from $15 mil-
lion to $25 million in the next five
years.

The proposed major reorganiza-
tion of non-Navy Government
occanology activities would give
birth to a new agency, which would
be responsible for all Federal ac-
tivities related to managing and
developing resources of the ocean.

Setting up such a new agency
undoubtedly will create many po-
litical and social problems, but the
panel believes it would be worth
the trouble. The National Science
Foundation would continue its tra-
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ditional role in support of funda-
mental studies and the Navy would
concentrate on national security.

Buoy view. The present deep-
ocean instrumented buoy program,
which is being eagerly sought by
several companies, was attacked
by the panel. Too much effort has
been expended on obtaining tech-
nology in a single step rather than
in a broader program, the group
said, and there are too many pro-
posals for Federally sponsored ex-
periments.

Another area of concern by the
panel was the effect of the ocean
environment on operation of elec-
tronic sensors by the Navy. Such
sensors as active and passive sonar,
magnetic anomaly detection and
radar can be used effectively only
if the very complex makeup of the
ocean environment is known—and
“that we don’t have at this point,”
the panel comments.

The Navy also was attacked for
its current classification policies on
research and development informa-
tion. The panel suggests that the
Navy overhaul its policies to re-
lease unclassified R&D informa-
tion as fast as possible and make
classified data on sensor develop-
ment more available to other Fed-
eral and industrial users.

Further, the panel recommends
that the Navy should initiate
studies immediately to build a test
range where component systems,
concepts and materials can be
tested at various ocean depths.
Such a range would not only serve
Navy needs but should be made
available to civilian users, who
would pay for this service.

The panel worries that develop-
ment of programs may be ham-
strung by “traditional views within
the Navy.” If the Navy doesn’t ade-
quately pursue these programs,
then responsibilities should be
shifted to a civilian agency, it says.

Antennas

Pointing the way

In at least one respect tracking an-
tennas and violins have something
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in common: no matter how fine the
design and craftsmanship, they're
of little value unless finely tuned.
Although a violin can be ade-
quately tuned by ear, tracking an-
tennas require a host of sensitive
equipment to ensure the servo-
mechanisms actually aim the an-
tenna square on the target—and
such a job usually takes months.

Quick job. However, the Na-
tional Aeronautics and Space Ad-
ministration is about to receive a
portable instrument that performs
the job in days. It will be used by
NASA’s Goddard Space Flight
Center to calibrate all the antennas
in the Space Tracking and Data
Network. The instrument, devel-
oped by the International Tele-
phone and Telegraph Corp.’s
Federal Laboratories-Aerospace di-
vision, is accurate to within 3.6 sec-
onds of arc. Present equipment,
using television and still cameras,
although comparable in accuracy,
requires time-consuming analysis
before the dish’s servomechanism
can be mated to the antenna.

The ITT instrument is called
Pact, for portable automatic cali-
bration tracker. It consists of a
telescope, an electro-optical sensing
system and an X-Y gimballed
mount,

To calibrate an antenna, a plane
or helicopter carries aloft a bright
light target (in this case a bank of
quartz-iodine lamps with an output
of 4.5 kilowatts). Then, both Pact
and the antenna track the moving
target independently. Azimuth and
elevation data from both are con-
tinuously compared, and any dif-
ferences are quickly translated into
the antenna’s calibration error.

Look at Venus. Although Pact is
designed to track an artificial light,
at distances up to 20 miles, the ITT
developers say it could also lock
onto stars. In fact, it’s already been
used to track the planet Venus dur-
ing daylight hours.

The fact that Pact is able to track
at such distances overcomes a prob-
lem inherent in the present genera-
tion of calibration equipment,
whose range is limited to about five
miles. Such equipment poses a par-
allax problem because measure-
ments arc being made at relatively
short distances; but over ranges of

20 miles or so, such problems are
obviated.

Although Pact was designed spe-
cifically to meet NASA’s antenna-
calibration needs, an ITT vice
president, Arnold M. Levine, specu-
lates that the instrument could be
applied in several other ways. “By
modifying the system with lasers
and computers to determine range
and other data, Pact could be used
for pinpoint control of heavy air-
port traffic,” he notes. Furthermore,
Levine, who is also general man-
ager of the division, says it could
be used to align airframe jigs,
bridge structures or terrain-survey-
ing equipment.

Industrial electronics

To catch a thief

Sherlock Holmes caught criminals
with little more to work with than
a speck of dust or a strand of hair
and a home chemistry set. Modern
police officers like a bit more help
than that—and they’re looking
more and more hopefully to elec-
tronics for it.

At the first National Conference
on Science and Criminal Justice in
Washington last month, policemen
and engineers exchanged ideas on
just what electronics might be able
to do. Thomas Redlin, Los Angeles’
deputy police chief, had a long
shopping list. It covered a range of
equipment that could find sizable
markets in technology-conscious
police organizations.

Divided into areas of surveil-
lance command and control, evi-
dence-gathering and training, the
list called for:

= Low-cost, closed-circuit tele-
vision cameras to “stake out” areas
from a central control point;

» Radio jammers for preventing
criminal lookouts from warning
confederates by radio;

= Reliable radio homing devices
to help trail vehicles;

= Radio relays to link headquar-
ters with patrolmen who are away
from their vehicles;

= Automatic vehicle-position sen-
sors to show police commanders at
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COMPONENT

Have you considered
what MIL-R-39008
offers you in resistors?

Let's face it, most buyers of insu-
lated fixed carbon resistors don't
need the established reliability as-
surance of MIL-R-39008. And don't
want to pay for it. After all it's a
costly business compiling “ER”
data. The Life Failure Rate Level
test is 10,000 hours at 50% rated
wattage. Load life: 1000 hours at
100% rated wattage every six
months. Quality Conformance:
2000 hours at 50% rated wattage
every six months. And each lot must
be tested for Load Life at 50% rated
wattage for at least 250 hours. (For
the “S" level, this means 35,000
units in a single style must be run
for 12 months to accumulate the
necessary 315 million test hours.)

So how does MIL-R-39008 benefit
commercial users? Well, Speer
doesn’t build two products, one for
MIL-R-39008 and another for gen-
eral use. We build one. So when you

buy from us there's a better than
90% chance you're getting more
reliability than you pay for—even
though your lot isn’t run through
the “ER’’ test series.

If you're interested in more infor-
mation on this subject, we're offer-
ing a technical article on ““How the
New ‘Tri-Service’ Specification MIL-
R-39008 Applies to Resistors.” You
can get a copy by filling out the
coupon.

What price “TC”?

Are you paying for more tempera-
ture stability of resistance than you
need? You certainly are when you
specify using the ‘““Temperature Co-
efficient (TC)"' concept.

TC just isn’t realistic. As you know
it's based on the measurement of
resistance at two specified temper-
ature points — and is expressed
graphically by a straight line
through these points. The fact is,
however, that when resistance is
measured continuously over a tem-
perature range (the ‘‘Deviation”
concept), the picture is quite differ-
ent. The rate of change isn't con-
stant. In the case of low TC resis-

tors,there’s a reversal polarity of TC.

But even more important, TC ex-
pressions quantify only at extremes
of temperature — usually broader
then encountered in the resistor
application. So, a resistor that
might flunk a test in terms of TC
may actually satisfy the ‘‘Devia-
tion’ limits needed by the circuit
applications.

To build resistors that satisfy the
assumed linearity of TC sends costs
up. But, by telling us the maximum
“Deviation’ in resistance you can
tolerate over a particular tempera-
ture range and/or the ‘‘Total Devi-
ation” (including tolerance), we
can give you our precision JXP re-
sistors at about one third the cost.
And with faster delivery.

To get the full facts and data on how
the “Total Deviation’’ concept can
benefit you, send for our technical
article, ‘‘Specifying Resistance-
Temperature Stability for Precision
Resistors."” Simply mail the coupon.

Get the Speer slant on MIL-R-39008
and temperature stability at the
Wescon Show, August 23-26, at the
Sports Arena. We'll be at Booth 1809
—Ssee us, see our resistors.

| SPEER CARBON COMPANY
| st. Marys, Pennsylvania
A Division of
Air Reduction Company, Inc.
| O Rush “Specifying Resistance-
I Temperature Stability’.

-
|
|
|
|
|
:

| O Rush “How the New ‘Tri-Serv- |

| ice’ Specification MIL-R-39008 |
| Applies to Resistors." |

I O Rush the name of my nearest |

| Speer representative. :

|
|
|
|
|
|
|
|
-4

| Name. -
| Title_
| Company.___ i e Sl
| Street.

State
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aled for pennies extral 2~ -

2 very good reasons why Dale sells so
many Commercial Wirewound Trimmers

PERFORMANCE: Dale's 2100 and 2200 series
are the commercial counterparts of RT-11 and
RT-10 respectively. They can be sealed for just a
few cents per unit, yielding mil-level performance
in all areas except temperature.

PRICE: Competitive and then some! Check Dale's
new lower commercial prices. They were made
possible through an extensive value analysis pro-
gram which actually improved overall unit quality.

DELIVERY: New automated production facilities
plus a factory stocking program combine to put
your order in your plant without delay.

Simplify trimmer ordering —a call to Dale will do it.
Phone 564-3131, Area Code 402

Write for Catalog B

Circle 60 on reader service card

SPECIFICATIONS

2100 2200
.28 high x .31 wide .18 wide x .32 high
CASE DIMENSIONS | x1.25long x 1.00 long

STANDARD
MODELS

2187 —printed
circuit pins, 21 AWG
gold plated.
2188 - 28 AWG
stranded vinyl leads.
2189 —solder lug,
gold plated.

2280 —printed
circuit pins, 22 AWG
gold plated.

2292 —solid wire,

26 AWG gold plated.
2297 - 28 AWG
stranded vinyl leads.

POWER RATING

1 watt at 70° C, derating to 0 at 125°C

OPERATING . .
TEMPERATURE RANGE EClos g
ADJUSTMENT TURNS | 25 = 2 15 + 2

RESISTANCE RANGE

10 ohms to 100K ohms

10 ohms to 50K ohms

STANDARD TOLERANCE

+ 10% standard (lower tolerances available)

DALE ELECTRONICS, INC.
1300 28th Avenue, Columbus, Nebraska
In Canada: Dale Electronics, Canada, Ltd.

Electronics | August 8, 1966

SoREiey
& - oy "

p
K ™ mn"‘é



Have you considered
what MIL-R-39008
offers you in resistors?

Let's face it, most buyers of insu-
lated fixed carbon resistors don't
need the established reliability as-
surance of MIL-R-39008. And don't
want to pay for it. After all it's a
costly business compiling “ER”
data. The Life Failure Rate Level
test is 10,000 hours at 50% rated
wattage. Load life: 1000 hours at
100% rated wattage every six
months. Quality Conformance:
2000 hours at 50% rated wattage
every six months. And each lot must
be tested for Load Life at 50% rated
wattage for at least 250 hours. (For
the ‘S’ level, this means 35,000
units in a single style must be run
for 12 months to accumulate the
necessary 315 million test hours.)

So how does MIL-R-39008 benefit
commercial users? Well, Speer
doesn’t build two products, one for
MIL-R-39008 and another for gen-
eral use. We build one. So when you

buy from us there's a better than
90% chance you're getting more
reliability than you pay for—even
though your lot isn't run through
the “ER'’ test series.

If you're interested in more infor-
mation on this subject, we're offer-
ing a technical article on ““How the
New ‘Tri-Service’ Specification MIL-
R-39008 Applies to Resistors." You
can get a copy by filling out the
coupon.

What price “TC”?

Are you paying for more tempera-
ture stability of resistance than you
need? You certainly are when you
specify using the ‘““Temperature Co-
efficient (TC)"' concept.

TC just isn’t realistic. As you know
it's based on the measurement of
resistance at two specified temper-
ature points — and is expressed
graphically by a straight line
through these points. The fact is,
however, that when resistance is
measured continuously over a tem-
perature range (the ‘‘Deviation’
concept), the picture is quite differ-
ent. The rate of change isn’t con-
stant. In the case of low TC resis-

tors,there’s a reversal polarity of TC.

But even more important, TC ex-
pressions quantify only at extremes
of temperature — usually broader
then encountered in the resistor
application. So, a resistor that
might flunk a test in terms of TC
may actually satisfy the ‘‘Devia-
tion’" limits needed by the circuit
applications.

To build resistors that satisfy the
assumed linearity of TC sends costs
up. But, by telling us the maximum
“Deviation’" in resistance you can
tolerate over a particular tempera-
ture range and/or the ““Total Devi-
ation” (including tolerance), we
can give you our precision JXP re-
sistors at about one third the cost.
And with faster delivery.

To get the full facts and data on how
the ““Total Deviation' concept can
benefit you, send for our technical
article, ‘‘Specifying Resistance-
Temperature Stability for Precision
Resistors.”” Simply mail the coupon.

Get the Speer slanton MIL-R-39008
and temperature stability at the
Wescon Show, August 23-26, at the
Sports Arena. We'll be at Booth 1809
—Ssee us, see our resistors.

| SPEER CARBON COMPANY
St. Marys, Pennsylvania

A Division of

Air Reduction Company, Inc.
} O Rush “Specifying Resistance-
| Temperature Stability”".

!
]
I
|
|
|
| O Rush “How the New ‘Tri-Serv- |
ice’ Specification MIL-R-39008 |
Applies to Resistors.” I
|

|

|

|

|

|

|

|

|

|
I O Rush the name of my nearest
} Speer representative.

I

| Name — e 8
I Title.
}Company‘ H=SAF TR 48
| Street_
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IC Logic Cards ;

16 casily accessible test points )
.. . 40 terminal hermaphroditic |
connector . . . 5-volt signal 1
swings . . . noise rejection ex- |
ceeding 1 volt . . . high fan-in {
and fan-out . . . thesc are rea-
sons enough for any perform- |
ance-minded engineer to use

MONILOGIC in his next data

syslem.

But . . . whether you're aware
of it or nol . in MONI-

LOGIC vou're also gelling a
l)udgol-cullin;j cost-reducer.
Singlv MONILOGIC cards
insist on doing the work of two
or more cards of competing
lines . . . and still cost less card-
for-card. Besides. with MONI- |
LOGIC a data system is quic[\'er '
to design, simplor to assemble. |
easier to test and maintain. !

So . .. expect a hoalthy surplus
in your I)lldget when you spec

MONILOGIC into your next

data instrument or system.

) ,

. ~

.4

Q{;'.'.)\ —

MON ITOR

PHONE 215-646-8100
TWX 215-646-9399

SYSTEMS INC.

FORT WABHINGTON, PENNSYLVANIA

|
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central control boards where their
men and vehicles are;

» Remote data print-out ma-
chines, preferably voice-activated;

= High-speed optical scanners
tied to computer systems which
can match photographs on file and
identify fingerprints from only a
single print at a crime scene, and
compare and analyze blood types;

= Portable “bloodhounds” that
can identify drug, narcotic or al-
coholic influence with a minimum
of body contact;

* And machines and programs to
teach interrogation techniques,
memory retention and human rela-
tions to policemen and to simulate
a disaster or other situation that
needs police action.

Redlin also asked for an auto-
matic, remote-controlled device
which could turn off engines on
speeding or fleeing vehicles. It
might work, for example, by send-
ing out a high-powered radio sig-
nal to jam the vehicle’s distributor
system. And New York State’s In-
telligenee and Information System
said it wanted a $300 portable tv
and sound recorder to document
police interrogation of suspects.

More money to develop the new
devices and systems may soon be
available. The new office of Law
Enforcement Assistance under At-
torney-General Nicholas Katzen-
bach may boost its budget in the
next fiscal vear by $6.5 million to
$13.7 million. About half of this
could go into R&D grants.

Adding encouragement is a bill
before Congress by Rep. James H.
Scheur (D., N.Y.). calling for a na-
tional institute on crime with a
$100-million budget. A national
crime laboratory to serve all police
departments is also favored by
Donald F. Hornig, head of the
President’s Office of Science and
Technology.

Government

Budgets in war

Congress soon will put its stamp
on this year’s military and space
budgets, leaving the Defense De-

partment with more than it asked
and the National Aeronautics and
Space Administratiton with less
than the bare-bones budget it sub-
mitted in January.

With only Senate confirmation of
the appropriations bills needed, it
appears that the Pentagon’s budget
will wind up more than 3500 mil-
lion over the amount sought by
the Administration. The NASA bill
will probably be about $30 million
less than the amount requested.

In both, programs and figures
have been juggled slightly. But the
over-all dollar outlook for the elec-
tronics industry has not been dras-
tically altered from projections
made shortly after the Administra-
tion’s estimates were made public.
[Electronics. Feb. 7, p. 133].

Congress again prodded the De-
fense Department to push ahead
with programs such as the Nike X.
The Pentagon has so far resisted
going into production of Nike X.

More to come. With the Defense
spending bill climbing higher, even
more funds will be needed in this
fiscal year for Vietnam. The John-
son Administration all but formally
acknowledges what has long been
evident—that a supplemental ap-
propriation bill will have to be
sought for the 1967 budget, prob-
ably next January. No one knows
how much will be requested, but
estimates from officials range from
$5 billion to $15 billion.

Not all of this money flows to
the defense industrv. of course;
much of it would go for such things
as personnel, opcrations, mainte-
nance and construction. Perhaps
half will go for procurement.

Meanwhile, the Government has
announced that the Defense De-
partment in fiscal 1966, ended June
30, spent $54.3 billion, or $1.4 bil-
lion more than its budget estimate
of last January. Most of the in-
crease is blamed on the war. Viet-
nam spending jumped from the
January estimate of $4.7 billion to
$5.3 billion, a hefty increase of
23%. While the Pentagon’s book-
keeping of Vietnam expenditures
is admittedly arbitrary and incom-
plete, it does provide a clue to
how rapidly the cost of the war is
rising.

. . . and for space. The biggest
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One way to increase your frequency range

When complex waveforms begin to tax your frequency range, think
twice before you switch to a two-instrument combination. Chances
are you'll cover those additional octaves with a single Sierra Model
128A wide-range wave analyzer. And with far more artistic results.

The all-solid-state Model 128A takes firm control over a wide 4
kHz to 15 MHz frequency scale, with single-range continuous tuning
across the entire band. Crystal references assure frequency accuracy
of 20 ppm * 300 Hz. Short term frequency drift is a low 5 Hz maxi-
mum over a 15-minute period. The measurement range reaches from
3 uvto30V (—110 to +32 dbm), with direct-reading dial indications
in dbm and volts. An expanded scale meter, available as an accessory,
lets you pinpoint readings down to 0.01 db. Model 128A offers years
of trouble-free instrument service for an investment of $3,250.

Your inquiry will produce an allegro one-bulletin response. Write to
Sierra/Philco, 3885 Bohannon Drive, Menlo Park, California 94025.

A better way from Sierra

SIERRA ELECTRONIC DIV.

OF
PHILCO
A SUBSIDIARY OF %@!@(o/‘%ﬂﬂ%{lﬂ%
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Arsenal

These Airbrasive tips represent an arsenal of solutions to production and
Jaboratory problems. Yours, maybe.

Would you like a really low-cost (under $1,000) method of production-line
cutting, drilling, or abrading hard, brittle, fragile materials — glass, mica
(without delamination) silicon, germanium — even tungsten carbide?

Or a gentle method of deburring smalil, highly-finished parts of hard steel,
ceramics, plastics, superior to slurries, tumbling, electropolishing? Much
faster and cheaper than hand methods?

Perhaps you'd like a way of stripping a coating — potentiometer varnish,
for example — without mechanically or electrically altering the substrate.

You might seek a means of cutting gems, ferrites, crystals (even single
crystal elements) with great accuracy and uniformity, without heat or stress.

Airbrasive does all these and more. How much more we don’t know. We're
waiting for you to tell us.

Airbrasive’s supersonic stream of graded abrasive particles, precisely con-
trolled, provides cool, shockless, uniform cutting, drilling, abrading. Adapts
to use with jigs, lathes, automatic machinery or may be used ‘free hand’ for
Jaboratory work, repairs, etc.

How do you know if Airbrasive can solve your problem? Easy. Send it to
us and we'll tell you. Or, call us collect and arrange for a free Airbrasive
demonstration.

If you already own an Airbrasive unit,

one or more of our newly-designed noz- oL Ll
zle-tips may expand its usefulness to you: gg,:f,::: &
write for Nozzle Tips Bulletin No. 6602.  Information

S. S. WHITE CO., INDUSTRIAL DIVISION
Dept. EU, 201 East 42nd Street, N.Y.,N.Y.10017
Telephone 212-661-3320

S.S.WHITE COMPANY
Industrial Division

N

SEE US IN BOOTH 708—WESCON SHOW
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news on the 1967 NASA budget is
that Congress didn’t cut it more.
In the bread-and-butter section,
research and development, Con-
gress actually added $2 million.
The biggest NASA program, the
Apollo man-on-moon project dashed
through Congress as expected: un-
scratched, at ncarly $3 billion.

The Nike X antimissile system,
with its enormous potential for
electronics business, proved to be
a real pet of Congress. Over the
objection of Defense Secretary
Robert S. McNamara, the lawmak-
ers authorized an extra $167.9 mil-
lion to begin preproduction work.
McNamara had sought $447 mil-
lion for aspects of the program but
made it clear he had not yet de-
cided whether to approve the build-
ing of an operational system.

Another program tacked onto the
military budget was Project Jenny,
an airborne propaganda broadcast-
ing station for Vietnam. Congress
voted $12 million for an airplane
to be equipped with television
equipment for two channels and
a-m and f-m broadcast facilities.

Want it or not. Something else
Secretary McNamara didn’t ask for
but got anyway was money for a
nuclear-powered frigate costing
$130.5 million and $20 million for
items with long-lead times for a
second one. The ships would be
equipped with the “most ad-
vanced” sonar and antisubmarine
warfare systems, and two dual Tar-
tar surface-to-air missiles systems
to provide protection against air-
craft and submarines.

Congress also added $142.7 mil-
lion to support research into new
requirements  for antisubmarine
warfare, and another $5 million for
the deep-submergence systems
project. It also continues to push
the manned orbiting laboratory
(MOL) and it added $80 million
to the Air Force request to accel-
erate the program. The Air Force
had asked for $150 million.

Congress also stuck to its guns
in the years-old controversy over
the advanced manned strategic air-
craft and authorized $11.8 million
to support the contract-definition
phase on the program. The Penta-
gon had sought only $11 million for
avionics and engine development.
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Electronics notes

* Now the camera. Marvin Cam-
ras, the rescarcher who developed
the low-priced color video tape re-
corder, now is working on a com-
panion color video camera. Camras,
a scientific adviser at the ITT Re-
search Institute, Chicago, savs the
camera will be designed to sell for
less than $500. Threc electronics
companies are negotiating for
license rights to produce the re-
corder, which has a single, station-
ary recording head.

*» Life-size holograph. Sometime
this year Life magazine may carry
as an insert a holographic plate that
could reproduce a three-dimen-
sional image with incoherent light.
The magazine says several com-
panies have expressed interest in
producing the 7.2 million plates
needed, but a firm proposal hasn’t
been received. The Conductron
Corp. of Ann Arbor, Mich., is one of
the companies now trying to figure
out how to produce that many holo-
grams of high quality. The Xerox
Corp. has discussed with Life its
thermoplastic holograms [Elec-
tronics, April 18, p. 25], but Xerox’s
process is still a laboratory techni-
que and not yet ready for mass pro-
duction.

* Tight money. Small-business
investment company loans—a
source of funds to many small,
struggling electronics companies—
will be harder to come by in the
future. The Government’s Small
Business Administration, overseer
of the loan program, is tightening
up its rules in the face of wide-
spread defaults that may cost the
Government as much as $18 million.

» Trouble again. The third Orbit-
ing Geophysical Laboratory is still
sending back data from its 21 ex-
periments even though it has con-
tracted the “family disease,” a fail-
ure in the earth-oriented attitude-
control system. As with the two
previous OGO’s, the failure forced
ground controllers to shift OGO 3
to spin-stabilization. However, it
completed the required 30 days in
earth-oriented  stabilization. A
power inverter is tentatively being

blamed for the difficulty.
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basic measuring tools from

HEWLETT
PACKARD

hp field-proven

412A Multi-Function Meter

Basic tool for measuring 1 mv-1000 v dc, 1 za-1 a, 1 ohm-100 Meg
1% accuracy, floating input, high input impedance

No zero set

Use it for:

Broadband measurements

High-gain amplification—a 60 db amplifier with rear-terminal output
Lab or production line, where high performance and low cost

are important

Ease of use and wide dynamic range are
the principal benefits of using the
hp 412A—only three controls, no zero
set. Measurement accuracy for dc¢ volt-
age is 1% of full scale; dc current is
x2% of full scale; ohms accuracy is
+5% of reading. Thirteen voltage and
current ranges and nine resistance
ranges give you maximum resolution,
and an individually calibrated meter
assures highest possible accuracy. hp

412A, $400; 412AR (rack mount), $405.

Call your Hewlett-Packard field engi-
neer for a demonstration of the popular
412A, or write for full specifications:
Hewlett-Packard, Palo Alto, Calif. 94304,
Tel. (415) 326-7000; Europe: 54 Route
des Acacias, Geneva.

Data subject to change without notice.
Prices f.0.b. factory.

HEWLETT \Ap, PACKARD

An cxtra measure of quality

1903

SEE HP INSTRUMENTS — ATTEND MEASUREMENT SEMINARS — WESCON — HOLLYWOOD PARK
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Trangitrony

Los Angeles

Il b~
PARTY

A NEW BREW
of great products
for the electronic designer
on display at
WESCON BOOTH 1741

See all these (e

—— g one—o—ii

plus a I-bag full of others,
including
a broad line of

HLTTL integrated circuits, transistors, di-
odes, references, zeners, regulators, rectifi-
ers, SCR’s, numerical displays, time delay
relays

as well as
Wire, cable, and cord sets
by Phalo Corporation
Printed circuits and miniature connectors
by Transitron's Precision Connector Division
Precision metal film resistors
by Electra Manufacturing Co.
Crystals, crystal oscillators and filters
by Midland-Wright Corporation

Wherever there’s electronics . . . there's

Trangitron

electronicZcorporation
_\ Wakefield, Massachusetts

Y

N
/

Now — Premium SCR’s;
Transwitches, in TO-52’s
for Low Price — Instant Delivery

GATE TURN-OFF THYRISTORS — Transitron's planar silicon Tran-
switch is now available in the hermetically-sealed T0-52 package
{2N4320/4325). Result — unprecedented cost reduction . . . off-
the-shelf availability . . . fast delivery on quantity orders. ldeal
for use in industrial and military circuits requiring gate turn-off
gction.f g)ffers anode currents to 250 ma with min. gate turn-off
eta of 5.

SILICON TRIODE THYRISTORS — Also available from stock at new
low prices, these T0-52-package units (2N4332 4337) feature low
holding current; gate triggering current of less than 10 ma; ex-
tremely low leakage current.

LIGHT-SENSITIVE SCR's — Transitron's silicon planar photoswitch,
used for light activation of switching circuits, is now available at

commercial prices.
I ®

L 5E ,___.]

New Transitron Diode Offers
Logarithmic Response Characteristics

The Transitron SG3600 is an alloy junction diode which provides
accurately predictable logarithmic response over 2 decades. The
response can be stated in the form:

V: — A log,o | 4 Bl 4 C, where

Ve — Forward voltage drop in mv; | = Forward current in ua;
A is the coefficient that determines the slope of the diode re-
sponse. The coefficient has a maximum variation of +2.5;
B is the resistive coefficient determining the deviation of the
slope from a straight line and has a maximum variation of #.0002;

C is the offset voltage in millivolts and has a maximum variation
of =10.
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at —50°C A =482,
at 4-25°C A —65.0,
at 4-125°C A =857,

B — .0002, € =697
B — .0005, ¢ =520
B — .0007, =214

The SG3600 is widely used in function generators,
division and root extraction, logarithmic multipli-
cation, operational amplifier feedback circuits, etc.
®

i




New Multiple-Emitter Transistors
for UHF and High Current Switching

These two new NPN planar epitaxial transistors are designed
with multiple emitters connected in parallel by aluminum metal-
ization for exceflent UHF power handling and high current switch-
ing. Both are in solid header T0-5's giving 7 watts at 25°C. case.

Bano — 65Y Ig — amp
BVcro — 40V C.. — 10pf
Bv:so — 4.0V f' — 350 mc

2N4350 — A medium-power UHF, RF amplifier offering a collector
efficiency of 50% min., with output of 1.5w at 200 me. Ideal for
military and commercial HF communications, such as citizens band
equipment, CATV, AM & FM transceivers. Price only $2.50 each
in 1k quantity.

2N4349 — A 1-ampere saturated switch, ideal for driving large
capacitive loads, with rise time of 35 nsec, fall time of 40 nsec.
Price only $2.50 each in 1k quantity.

N

PNP waer Transistors

in TO-66 Package

These double-diffused, planar PNP devices provide an excellent
combination of beta linearity, 25 watt power dissipation, and 40
mc typical fi, which makes them ideal for use in power amplifiers,
relay driver or reiay replacement, and complementary symmetry
circuit applications. A minimum hee of 15 is provided from 1 ma
to 2A, with maximum current rating of 5A, for a wide range of
applications.

BVceo Veelsat) hre Price
50ma 3A/300ma 500 ma/10V at 1K
2N4387 40V 3.0v 25-100 $2.20
2N4388 60V 3.0v 25-100 $2.95

Featuring all aluminum interconnections and ultrasonic aluminum
wire bonds, coupled with the low leakages and inherent stability
of the planar construction, these devices give assured quality and
reliability at very modest prices.

NPN POWER UNITS IN T0-66 PACKS — Also avail-

able from Transitron are the following NPN devices:

2N3054, with BYceo — 55V $1.50 at 1K ®
2N4273, with BYceo = 140V $2.10at 1K

N 2
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HLTTL Charge Storage J-K
Flip-Flop Line Expanded

Transitron's HLTTL charge storage J-K flip-flop series now includes
both 30 and 40 mc versions of the “ENABLE OR” input, “OR" in-
put and ““AND” input units, all particularly suitable for arithmetic
shift register applications.

“ENABLE OR” FLIP-FLOP — Provides “OR” function through dual
2 input AND Gates, OR'ed on both J-K sides of flip-flop. Through
internal connections, unit provides enabling of either pair of the
two sets of JK inputs. Asynchronous set, reset and preset pro-
vided for functional flexibiiity.

“OR” 1K FLIP-FLOP — Provides “OR” function of both J and K
data inputs. Unit has 4 data inputs on each side, which are now
internally connected, and 1 asynchronous set input.
CHARACTERISTICS — High fanout (up to 15), high noise immunity
(1.0 volt typical), high speed (up to 40 mc), capacitance drive ca-
pability (up to 300 pf), low power, negative clock edge triggering,
low loading factors, and raceless. These high speed units are
designed, not selected, typically complement at 40 Megacycles
with typical clock pulse width requirements

of 12 nanoseconds.

ALSO AVAILABLE:
TFF3211 — 3214 “AND" input JK Standard Speed
TFF3241 — 3244 “AND" input JK High Speed ®

All units are available in 14 lead flat package or 14
lead dual in-line package.

New HLTTL Quad 2 Input
“Line” and “Lamp” Drivers

More flexibility and reduced cost in the power gate area is pro-
vided by these new additions to Transitron’s versatile HLTTL
series. The Quad 2 input line driver is a power gate with active
darlington transistor pull-up for capacitive driving capability. The
lamp driver is a power gate without active pull-up, with an output
transistor which can be connected to 8 volts standard or 10 volts
selected for driving lamps, relays, etc.

Both units incorporate high speed {typically 10 nanosec. driving
150 pf capacitive load), high noise immunity (>>1.0 volt, typically},
high fanout (line driver — 32 or 54 ma at A5V.; lamp driver —
60 ma at .5V.), plus other standard HLTTL characteristics.

With the addition of these new units, multiple buffering, clock
driving, line driving and interfacing applications can be satisfied
with a single package at lower cost and simplified design.

NEW TYPE DESIGNATIONS

TNG5511 - 5514 Quad 2 input Line Driver
TNG5611-5612  Quad 2 input Lamp Driver I
Each is available in a 14-lead flat package or a 14-lead ®
dual in-line package.
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Sealed for penmes extra' t

2 very good reasons why Dale sells so
many Commercial Wirewound Trimmers

PERFORMANCE: Dale's 2100 and 2200 series
are the commercial counterparts of RT-11 and
RT-10 respectively. They can be sealed for just a
few cents per unit, yielding mil-level performance
in all areas except temperature.

PRICE: Competitive and then some! Check Dale’s
new lower commercial prices. They were made
possible through an extensive value analysis pro-
gram which actually improved overall unit quality.

DELIVERY: New automated production facilities
plus a factory stocking program combine to put
your order in your plant without delay.

Simplify trimmer ordering —a call to Dale will do it.
Phone 564-3131, Area Code 402

Write for Catalog B

Circle 60 on reader service card

SPECIFICATIONS

2100 2200
.28 high x .31 wide .18 wide x .32 high
CASE DIMENSIONS X 1251008 x 1.00 long
STANDARD 2187 —printed 2280 - printed
MODELS circuit pins, 21 AWG circuit pins, 22 AWG
gold plated. gold plated.
2188 — 28 AWG 2292 —-solid wire,

stranded vinyl leads.
2189 —solder lug,

26 AWG gold plated.
2297 -28 AWG

gold plated. stranded vinyl leads.
POWER RATING 1 watt at 70° C, derating to 0 at 125° C
OPERATING _gEe 3
TEMPERATURE RANGE LIS
ADJUSTMENT TURNS | 25 + 2 15 + 2

RESISTANCE RANGE

10 ohms to 100K ohms

10 ohms to 50K ohms

STANDARD TOLERANCE

+ 10% standard (lower tolerances available)

DALE ELECTRONICS, INC.

1300 28th Avenue, Columbus, Nebraska
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In Canada: Dale Electronics, Canada, Ltd.
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Gravity-stabilized
satellite misses
its launch date

NASA unconvinced
parachute can land
capsule on Mars

Air Force to award
tactical satellite
contract this year

Washington Newsletter

August 8, 1966

The Air Force will try to shoot craps for a second time in a row Aug.
11 when it attempts to launch another set of Interim Defense Com-
munications Satellites with a Titan 3C booster. The first shot, success<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>