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Yours in this

WAVE

Pinpoint resolution for precise
attenuation measurements

Scale expansion with no “blind spots
no resetting

| -

Built-in bolometer protection

AC or battery operation

N

All solid state design

Model 415D Standing Wave Indicator is a high-
gain, low-noise solid state amplifier and voltmeter
calibrated for square-law detectors to read directly
in SWR or db. The amplifier is tunable, 980 to 1,020
cps, for matching source modulator or for optimiz-
ing several instruments in one system. Variable
bandwidth (15 to 100 cps) permits both high sensi-
tivity testing and swept-frequency work.

For highest resolution on precise attenuation meas-
urements, you can expand to full scale each 2.5 db
portion of any 10 db range with no “blind spots,”
and the reference is maintained automatically! This
expansion gives you 24 calibrated ranges, 0 to 60 db,
in 2.5 db steps. The 415D also reads directly in
SWR; it is ideal for measuring reflection coefficient
and extremely useful as a null indicator for audio-
frequency bridges.

Two peak-limited bias currents, readable on the
front-panel meter and adjustable - 109, prevent
accidental bolometer burnout. Other inputs permit
operation with crystals and as a null detector.

The 415D has both an ac output for use as a high-
gain tuned amplifier and a dec recorder output. High
stability with line changes makes the instrument
ideal for long-term monitoring. An internal battery
pack (optional) makes the 415D completely port-
able. It is housed in the new @ modular cabinet,
which can mount in half of a rack 7” high, combin-
ing conveniently in a single rack width with such
companion instruments as & 431 Power Meter.
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SPECIFICATIONS

1,000 cps variable 5%, other fre-
qguencies between 400 and 1,500
cps available

0.1 uv rms at 30 cps bandwidth
(lower sensitivity at 0" C)

Noise: 5 db below full scale with 0.1 uv
rms sensitivity and minimum
bandwidth

Range: 70 db in 10 and 2.5 db steps

Meter Scales: SWR: 1-4; 3-10; EXPAND 1-1.3.
DB: 0-10; EXPAND 0-2.5
Bolo Bias: 4.3 and 8.7 ma indi-
cated.

#+0.1 db/10 db step, maximum
cumulative +=0.2 db; *0.1 db
switching from any 10 db step
(NORM) to any 2.5 db step (EX-
PAND) except +0.05 db switch-
ing to 0.0 (EXPAND); #+=0.02 db
linearity on EXPAND scales

Input: Bolo: 200 ohms, bias 8.7 or 4.3
ma; Crystal: 200 ohms, 200 K

Output: DC: 1 ma into 1,500 ohms maxi-
(one side grounded) mum

AC: 1 v rms in EXPAND, 0.5 v
rms in NORM (across 10 K mini-

Frequency:

Sensitivity:

Accuracy:

mum

Power: 115 or 230 v +10%, 50 to 1,000
cps, 2 watts

Dimensions: 712" x 6¥2” x 1214"; 8 Ibs., 11
Ibs. with battery

Price: $325.00; $425.00 with battery

Data subjectto change withoutnotice. Prices f.0.b. factory

HEWLETT-PACKARD COMPANY

1501 Page Mill Road, Paio Alto, California, Area Code 415,
DA 6-7000. Sales and service representatives in all prin-
cipal areas; Europe, Hewlett-Packard S. A., 54 Route des
Acacias, Geneva; Canada, Hewlett-Packard {(Canada)
Ltd., 8270 Mayrand Street, Montreal. 8261
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MAIN CONTROL ROOM at the Air Force’s Eglin Gulf Test
Range during a low-level test of a Bomarc interceptor missile.
Vitro Electronics personnel handle tracking and instrumenta-
tion. The range can track from Key West to New Orleans; it
is used for missile testing, space probe and countermeasures
development

SPACE CONTRACTS. NASA has just outlined its upcoming
equipment needs. Here they are—but better get those bids in
early since contracts are usually sewed up long before launch

BIOTELEMETRY: Prime Space Need. Air Force wants better
sensors, smaller equipment for its manned space flights. One
need is on-board data processors

BIGGEST BLACK BOX. Last weekend, the Defense Department
opened its latest seismic monitoring station. This station in-
cludes a real-time computer and displays

CARCINOTRON Goes to 510 Ge. French forge ahead in mm-
wave devices, are now at 0.6 mm. The line of other mm-wave
devices is filling out, too

UNITED NATIONS Seeks Get-Rich Ideas. Administrators mull
over 1,800 papers on how to help underdeveloped nations. Elec-
tronics is considered a good investment for such countries

LASER COMMUNICATIONS System Carries Tv Video and
Audio. This week, a technique for superimposing a 3-Ge¢ micro-
wave carrier on a laser beam is being demonstrated. The sys-
tem could be the prototype for a practical optical relay

UNDERSEAS LASER Researchers Get Coherent Green Light
Source. High-power green beam is produced from infrared
laser’s output. This is expected to aid studies of submarine
laser uses

SUPERCONDUCTING TANK CIRCUITS: Special Techniques
to Measure Q. Three new circuits measure Q’s greater than
100,000 in experimental superconducting resonant circuits.
At these values only pulse decay time gives useful measure-
ments. Test circuits utilize time-delay, elapsed-time and R-C
bridge methods. By W. H. Hartwig, University of Texas

DIODE DATA REGISTERS: First Circuit Design Details. Trans-
mission of data to and from rapid-access storage registers is
accomplished without mixing or gating transistors. A typical
register uses only two transistors and four diodes per digit.

By W. Orvedahl and J. H. Sheperd University of Chicago

ANTENNA OPERATING IMPEDANCE: New Measurement
Principle. Operating impedance of an antenna may differ from
its self-impedance because of mutual coupling to adjacent radia-
tors or effects of nonlinear loads. This new measuring device
uses a known feedline segment with an auxiliary line segment
and tuning impedance. By C. S. Wright, Delta Electronics
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ARC-PROTECTION CIRCUIT: Protects High-Voltage Electron
Devices. Sudden faults such as breakdown or flash-over can
destroy devices designed for low average power when used in
high peak power circuits. Traveling-wave tubes need special
protection. A comparator distinguishes between fault currents
and large pulse currents; thyratron discharges power supply
when triggered.

By. D. D. Mawhinney, Radio Corp. of America 54

NONRECIPROCAL DEVICES: Now You Can Use Them at Low
Frequencies. Once gyrators, isolators and circulators were appli-
cable only at microwave frequencies. Now, however, these use-
ful devices can be employed from low audio through r-f. They
make use of the Hall effect and of coupling between separately
excited electric and magnetic fields.

By. J. H. Silverman, Clevite Corp. 56

NEW CLAPP OSCILLATOR Features 3-to-1 Dynamic Range. The
r-f accelerating system of the zero-gradient synchrotron re-
quired a precision oscillator tunable from 5 to 15 Mec. This cir-
cuit uses two transistors in the common-collector connection; it
has almost no drift.
By R. E. Daniels and A. D. Cook, Argonne National Laboratory 60

THIN MAGNETIC FILMS CREATE LOGIC CIRCUIT. Thin
magnetic films have been used for some time for rapid-access
storage. Now these thin-film circuits can be used to malke up the
logic circuitry of a computer.

By. M. Williams, General Electric Co., Ltd.,, England 62
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CROSSTALK

Let’s Look at the ““‘Civilian Sector”

ELECTRONICS is a growth industry. It is im-
perative that it continue to be a growth industry
and a vital force in the nation’s economic prog-
ress.

Some of electronics’ spectacular growth in
recent years has been won competitively in the
consumer, business and industrial markets. But,
let’s face it, much of our industry’s growth has
been virtually forced upon us by the cold war.

The major single factor in electronies’ growth
over the past decade has been a rapid upswing
in military electronics needs and dollars.

As we have already reported, the Department
of Defense’s upcoming budget provides for a
relatively small overall increase for military
electronics and DOD may decide to keep the lid
on future spending (EvectroNics, p 18, Jan. 25,
and p 7, Feb. 8). In other words, the military
electronics growth curve could flatten out. DOD
could keep development of new weapons systems
to a minimum—Skybolt and RS-70 may be straws
in the wind. This could create serious problems
for those who have based their operations almost
wholly on military R&D.

Individual companies can still prosper as mili-
tary systems are updated through microminia-
turization and other new technologies. But this
is not necessarily industry growth. If the pie
remains more or less the same size year to year,
we cannot all have a bigger piece.

Space electronics seems pregnant with oppor-
tunities. Plans are to increase space spending
some 70 percent in fiscal 1964. But an adminis-
tration that can decide it does not want air-
launched ballistic missiles and new manned
bombers, one that can consider a strategy of
stalemate, could put a ceiling on the space effort
too.

These considerations make this vear, this
month, this week, the time for every company
to freshly appraise its capabilities in civilian
electronics. To suggest an abandonment of mili-
tary electronics would be foolish but it is clear,
we think, that the industry can no longer count
on automatic yearly increases in defense sales.
It should begin now to put far more initiative
into growing with the “civilian sector,” as the
Pentagon calls the rest of America.

Other economic forces at work make this an
opportune time for a fresh look at civilian elec-
tronics. Population increases, labor’s demands
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for a shorter work week, consumer interest in
new labor-saving and entertainment devices pro-
vide a built-in spur. The recently enacted tax
credit for modernization and automation will
help. Proposed income tax cuts could make more
consumer dollars available and, the administra-
tion hopes, expand industrial development still
more,

Further, cutback or even stabilization of mili-
tary production or R&D would give industry the
additional brainpower needed to vigorously pur-
sue civilian electronics. At present, an estimated
two-thirds of available technical manpower is
employed in defense, space and atomic programs,

There is hardly any civilian electronics mar-
ket that could not profit from military elec-
tronics technology. A few already broached, or
proposed but moving along slowly are:

Automatic guidance for air, sea and land
transportation; fully automatic, efficient, indus-
trial process controls; ultrasonic and electron-
beam materials processing; teaching machines;
medical diagnostic, patient-monitoring and
prosthetic systems; small, economical atomic
power and heating plants; solar-cell-powered ap-
pliances and entertainment equipment; pocket
tv; stereo tv; automatic housekeeping and food
preparation devices; merchandising computers
to maintain individual inventories for super-
market customers.

Anyone with a little imagination who is up-to-
date on his electronics R&D can think of dozens
more—dozens of potential civilian electronics
jackpots.
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COMMENT

Lab Courses

I would appreciate your publica-
tion of this comment as a reply to
the letter written by Robert D.
Freed in the Jan. 4 issue (p 4):
Dear Mr. Freed:

I would be inclined to agree with
your decision, and it must be your
own decision, of course, and I sug-
gest that you might find an easier
trail to a BS degree if you would
switch out of Electrical Engineer-
ing. I might even make the sugges-
tion that you would find your place
in an abstract field such as mathe-
matics, which has no laboratory
courses at all.

In the matter of relative credits
allowed towards the laboratory
work, I can offer the following
analysis: engineering must work
within the general regulations as
formulated for the University and
it has been suggested that the
“three-to-one” scale is not realistic,
but I would like to point out that
one class hour is supposed to be
joined with two hours of outside
study. It is apparent that many
students, in other fields of study,
are able to reduce this ratio, and
thus a typical student is working a
week of some twenty hours rather
than the fifty hours expected.

This shrinkage is not as great
for laboratory hours, and thus these
periods seem to be more demanding.
I also admit that some course-lab-
oratory units do extend the work by
requiring the student to prepare an
engineering report in neat and pol-
ished form.

The engineering colleges have in-
vested much to insure that their
students will include some work
with modern equipment, since this
tvpe of work is expected in the en-
gineering job after graduation.
Laboratories have been a key fea-
ture of the engineering education
system for many years, changing
only in the manner indicated by the
growth of engineering itself. It has
been estimated that each under-
graduate student in a good college
will make contact with equipment
valued in the region of $25,000, and
he should learn techniques that
form a valued part of his engineer-
ing work.

It has been said that people gen-

erally get about what they are will-
ing to work for, and while our en-
gineering students do not have as
light a work-week as other students,
their salary figures do make amends
for this extra work. Industry gen-
erally pays for people to get things
done, and the laboratory program
is a beginning step. I wish to pose
a question to you, sir: would you
be pleased if your medical doctor
had graduated from a type of medi-
cal school that had trained him
without laboratory course work?
In summary, you asked another

question about engineering labora-
tory course work. It is my sugges-
tion that we might study our
methods to make more efficient use
of the time involved, but I would
never suggest that the engineering
colleges should try to compete with
other fields of study. It is my honest
belief that dedicated students with
strong motivation will elect to carry
the work load required for engineer-
ing study with pride and honor.
We need these dedicated men.

Sincerely,

MiILTON H. CROTHERS

Associate Professor
College of Engineering
University of Illinois
Urbana, Illinois

Square-Wave Generator

I think that the ingenious Simple
Square-Wave Generator (p 47, Dec.
21, 1962) can be made even simpler,
by using only one diode instead of
two.

Unless there is a requirement for
two oppositely-phased square waves,
one from each collector, it is neces-
sary to modify only one of the basic
multivibrator collector circuits, the
one from which the square wave is
to be taken.

The purpose of the diode is to
modify the waveform at the collec-
tor to which it is connected, but it
does not influence the multivibrator
action. A diode connected to Q, does
not affect the waveform at Q,, and
is therefore unnecessary if the sig-
nal is taken off Q.. I have verified
this experimentally.

I hope we see more circuits as
elegant and useful as this one.

L. RoBERT DucLOS
Radio College of Canada
Montreal, Quebec

electronics
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The Tung-Sol 6377 is a filamentary, high-vacuum, subminiature indicator with a fluores-
cent anode. It operates with AC or DC current, direct or parallel supply, and is designed Heat VT::P'C':LCOPERATIC:":) "
U v
for mounting flat on printed circuit boards behind display panels. H::t:: c‘:r:’i‘: 30 moA
The 6977, now available in volume quantities, meets the high reliability requirements Anode Voltage DC 50 volts
of specification MIL-E-1/1466A (EL). Electrical, environmental and life-test procedures g'i: zes‘slta':/"e" 100,000 ohms
insure that the Tung-Sol 6977 will perform reliably despite shock, vibration and critical r_',orl::x'y,igom?ﬁpm 0 wvolt
life requirements. Computer, business machine, instrumentation and control equipment ~at zero light output -3 volts
manufacturers can confidently place this tube on their own “qualified” products list. AT&? ﬁ:;r.e,?;m output 585 pA
The Tung-Sol 6977 also provides true operating economy. Its high input impedance, —at zero light output 5 A max.

low B+ feature and small signal requirements make it adaptable for transistor circuits.
Power drain is exceptionally low. A single 6977 requires less than Vs square inch of  Technical assistance is available through:
panel display space. Mounted in multi-tube arrays on printed circuit boards, 40 tubes  Atlanta, Ga.; Columbus, Ohio; Culver City,
. 8 N Calif.; Dallas, Tex.; Denver, Colo.; Detroit,
can be packed into 10 square inches of pane! display space. Mich.; Melrose Park, lIl.; Newark, N. J.;

For further details on operating characteristics and specifications, and for informa-  Seattie, Wash. In Canada: Abbey Electronics,

tion on indicating circuit configurations, consult Tung-Sol Electric Inc., Newark 4, New  Toronto, Ont.

Jersey. TWX: 201-621-7977. AL T u N G s 0 r
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[hiokol Panelyte Copper-Clad Sheet meets the
r1g1d demands of sophisticated circuitry
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In atomic radiation detection equipment

TMC ANALYZER
using Panelyte
Printed Circuit Card
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One of the highly intricate new tools now available to scien-
tists and engineers to evaluate radiation is the multi-channel
pulse height analyzer produced by Technical Measurements
Corporation, of North Haven, Connecticut. For the many com-
plex electronic circuits built into this instrument - as shown
in the cutaway photos above — TMC uses Thiokol Panelyte
copper-clad plastic sheet, only.

Panelyte copper-clad circuit boards combine the high elec-
trical and physical properties needed in this demanding appli-
cation. A glass epoxy G-10 Thiokol Panelyte Grade 1615,
combining high insulation resistance and mechanical strength,
was selected exclusively for this specialized application. High
strength and solder resistance are specified by TMC Engineer-
ing and are provided by this superior grade.

Panelyte copper-clad and other electrical grades of sheet
stock meet NEMA and government specifications. For full
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DETECTS,
MEASURES,
IDENTI=IES

Radioactive
Material
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information, write to Panelyie. Or see the Product Design Sec-
tion of Sweet's Catalog. For rapid delivery, call the nearest
Panelyte office or distributor.

LAMINATED SHEET, ROD, TUBE, HIGH PRESSURE MOLDINGS AND FABRICATED PARTS

THIOKOL CHEMICAL CORPORATION
Panelyte Industrial Division N, Enterprise Ave., Trenton 4, N. J.
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Plasma Sheath Blackout Problem Fades

THREE PROPOSALS for get-
ting communications through
the ion sheath that surrounds
reentering space vehicles were
made last week. General Dy-
namics says it has a transponder
that has transmitted through the
blackout zone on a dozen missile
flights. Avco also has a transponder
that has passec tests in an aircraft,
though it has not vet been tried in
a missile.

NASA plans an early flight test
of the water-injection technique
(p 20, May 11. 1962).

NASA announced at its industry
conference last week (see p 18) that
it has already tested the water-in-
jection technique successfully un-
der simulated reentry conditions.

Both the GD and Aveo transpond-
ers operate a C band, which is not
blocked by the plasma sheath. GD’s
transponder weighs 21 lb. Its radio
signals are picked up by the Azusa
tracking system. The transponder
first provides tracking data. When
the reentering vehicle’s impact
point has been determined, a
ground command switches the
transponder from tracking to voice
communications service.

The Avco system transmits radar
signals to FPS-16 tracking radar.
An 8-0z encoder converts the ana-
log speech input to pulses that are
transmitted by the 11-lb trans-
ponder. Decoders on the ground
radar reconvert the pulses to ana-
log voltages. Avco has a $60,000
NASA contract to continue work on
this project.

Consumer Electronics Set
Sales Records in 1962

FACTORY SALES of radios in 1962
were the highest since 1947, tv had
its best vear since 1956 and phono-
graph sales set a new record, EIA’s
Marketing Services department re-
ported last week. Distributor sales
were equally brisk in 1962—dis-
tributors did set a new record for
radio sales. The 1962 totals for fac-
tory sales were: radio, 19,161,906
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including 7.249,857 auto radios and
1,227,081 f-m sets; tv, 6,471,160 in-
cluding 598,446 with uhf tuners;
phonographs, 4,954,434 including
3,601,409 stereo sets.

Two Roads for Lasers
Seen at Paris Parley

PARIS—After plumbing the state of
the laser art last week, 1,000 scien-
tists left the Third Quantum Elec-
tronics Symposium convinced the
time is near for a split up between
laser applications and basic work
pointed on new ones. The split up
will probably come in next few
vears. MIT’s C. H. Townes pre-
dicted.

Impending outspill of lasers from
laboratory into systems was sig-
naled at the syvmposium by empha-
sis on nonlinear optics, kev to mod-
ulation and demodulation. Steps in
that direction: ssb suppressed-car-
rier modulation at frequencies up
to microwave region by potassium-
dihydrogen-phosphate (KDP) cryvs-
tal: optical mixing with cadmium-
selenide crystal: second-harmonic
generation in KDP and ammonium-
dihydrogen-phosphate crystal; an

f-m/a-m optical frequency converter
based on traveling-wave phototube.
Efficiency of 75 percent was re-
ported for a gallium-arsenide laser.

One of the reports that attracted
attention was the possibility that
rare-earth chelates offer easy pump-
ing. high quantum efliciency. nar-
row emission widths and potentially
could match frequencies of solid-
state laser amplifiers.

Field-Effect Devices
Head Solid-State Show

PHILADELPHIA—Trend to field effect
devices in integrated circuits was
much in evidence this week at the
International Solid State Circuits
Conference. [Fairchild Semiconduc-
tor reported fabrication of comple-
mentary n and p type field-effect
metal-oxide semiconductor triodes
(Mosts) from silicon by planar
diffusion. Devices resemble insu-
lated - gate - field - effect transistors
developed by RCA (p 45, Feb. 15).
Fairchild savs Mosts lend them-
selves to logic-net design without
resistors or other components and
that leakage current is so low that

Rough Week for Synchronous Satellites

WASIHINGTON—About the same time last week that NASA track-
ers lost the Syncom satellite, the Air Force phased out its Advent
svnchronous orbit program. Air Force is now requesting pro-
posals, due March 15, for a 10,000-mile-orbiting satellite system.

Advent has a long history of troubles. DOD shifted it from
Army to Air Force (p 7, June 15, 1962) after booster develop-
ment and weight problems delayed its launch date three years

(p 12, June 1, 1962).

As for Syvncom, a few days ago NASA was still scouring the
skies and poring over telemetered data, trving to determine where

the errant bird might be.

The satellite was launched toward a

synchronous orbit 22,300 miles over the Indian Ocean and was

tracked to apogee.

It was lost when its apogee motor was fired
to back the satellite into position.

Under the assumption that no component failure caused the
loss, NASA is still scheduling the next Syncom launch for before

July 1 and a third before October 1.

If components are the prob-

lem, some delay in launch is expected




10" inverter circuits would use less
than 1 watt of standby power.

Motorola proposed two new logic
elements incorporating field-effect
transistors. Breadboard experi-
ments confirm expected high input
impedance and low power drain
coupled with high-frequency re-
sponse, Elements are suitable for
the DTL system and lend them-
selves to integration.

Westinghouse described work
leading to an audio amplifier in in-
tegrated form. Field-effect transis-
tors in series with a bipolar tran-
sistor (Unibi) give high input
impedance as well as high current
gain. The 3-watt amplifier has been
incorporated in integrated silicon
structures.

Two-Color Theory to Get
Tryout in Space Sensor

BOSTON—First application of the
two-color perception theory (p 9,
Oct. 27, 1961) may be a device to
eliminate the color-blindness of un-
manned satellites and cut down on
the amount of excess data they
transmit.

Sylvania’s Applied Research Lab-
oratory has a $62,000 NASA con-
tract to study means of developing
an electronic system able to sense
color like a human does.

Sylvania says the device is at
least two years away. It would
hopefully ‘“‘see’” the entire spectrum,
not just spot one color by wave-
length analysis. This could permit
a space probe to better identify
minerals on planets, for example, or
help a weather satellite to discrimi-
nate better between cloud and land
masses.

Integrated-Circuit
Radio-Tvin 3 Years?

CHICAGO—First integrated circuits
for consumer products should be
available by the end of 1963 and
others will be ready for radio and
tv in 2 or 3 years, C. H. Knowles,
of Westinghouse, predicted at the
Chicago IRE meeting last week.
Photographic techniques, he said,
can already deposit 100 three or
four-transistor amplifiers on a
square-inch wafer for $50. Mass

8

production should increase density
to 200 circuits and reduce costs to
$12 for the same size wafer.

Russians See Organic
Semiconductor Diodes

MoOscow—Russian scientists are de-
veloping organic semiconductor rec-
tifiers and expect practical results
in two or three years, according to
Tass, the official news agency. Tass
quoted Academician Alexander
Frumkin as saying such rectifiers
have been made, but that as
yet their current-handling ca-
pabilities are weak and that their
efficiency is low. Frumkin is direc-
tor of the Institute of Electrochem-
istry.

Beam Plasma Tube
Amplifies at 23 Ge

RCA ANNOUNCED last week that it
has an experimental beam-plasma
amplifier tube that provides a net
gain of 8 db at 23 Ge. After the
beam is bunched in a helix, its elec-
tron density is increased by reso-
nance in a 3-cm cavity filled with
cesium plasma. The bunches are
then amplified through another
helix. Signal on the second helix is
identical to, but stronger, than that
on the first helix. The plasma in the
cavity is produced by a Penning
discharge and its density is vari-
able up to 10” ions/em®. Beam volt-
age is 1.4 Kv.

Develop Circuits for
Microminiature Radar

ANAHEIM, CALIF. — Basic circuits
for a microminiature monopulse
radar receiver have been developed
by Autonetics division of North
American Aviation. Thin-film hy-
brid circuits are used in the system,
which employs attenuators rather
than variable amplifiers for gain
control. Each attenuator has a dy-
namic control range in excess of 30
db, while introducing only six de-
grees of phase shift. System also
includes a wideband video amplifier
with a gain of 20 db over 10 to 150
Me.

In Brief . ..

BRITAIN has now equipped three
Vulcan bomber squadrons with
Blue Steel, rocket-powered bombs
with range of 150 miles.

EIA MEMBERS have voted to split the
present Tube and Semiconductor
division in two. G. W. Keown,
Tung-Sol, heads the new Tube di-
vision and S. L. Levey, Philco,
the Semiconductor division.

GENERAL PRECISION will build solid-
state degaussing systems for
Navy ships under a recently
awarded $800,000 contract.

MOTOROLA will develop a trans-
ponder for the Apollo spacecraft.
Equipment will be used from
about 4,000 miles out to the moon
for psk telemetry, f-m and tv
transmissions.

SEVEN MORE TIROS meteorological
satellites will be built by RCA for
NASA. Contract price will run
between $11 million and $12 mil-
lion.

FAA IS FURNISHING nearly $5 mil-
lion worth of air traffic control
and air navigation equipment for
a 1,900-mile controlled airway
stretching from Ankara, Turkey,
to Tehran, Iran, to Karachi,
Pakistan.

RAYTHEON will help MIT’s Instru-
mentation Laboratory design and
develop the on-board digital com-
puter for the Apollo command
module. A $15,029,420 NASA
contract also calls for Raytheon
to build the computer and its as-
sociated ground support equip-
ment.

ELECTRONIC Industries Association
of Japan wants to place controls
on tv exports, to forestall price-
cutting in the U. S.

PHILIPS’ Brazilian subsidiary will
put up a million-dollar plant near
Sao Paulo to manufacture elec-
tronic equipment for communica-
tions and movie industries.

IN ENGLAND, BBC is buying 12 of
Marconi’s new tv audio and video
transmitters. The uhf-tv trans-
mitters use identical 4-cavity kly-
strons for both video and audio
output.

electronics
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SIZES FROM 9 TO 50 CONTACTS

MOISTURE RESISTANT
VIBRATION RESISTANT

HIGH ALTITUDE

LOW MAGNETIC PROPERTIES
CORROSION RESISTANT
PRINTED CIRCUIT APPLICATIONS
CUSTOM APPLICATIONS

® SOLDER POT CONTACTS
CRIMP REMOVABLE SNAP iN
CONTACTS

" CRIMP REAR-RELEASE CONTACTS
= HERMETICS

= COAXIAL INSERTS
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HIGH VOLTAGE INSERTS
COMBINATION LAYOUTS

(}‘;"cu 1S A TRADEMARK REGISTCRED'IN U, S. PAT,

Contact your Cannon Authorized Distributor or write to: awD ronSg YR S e

CANNON ELECTRIC COMPANY
3208 Humboldt Street, Los Angeles 31, California EA""U"O <N

ADDITIONAL PLANTS IN: SANTA ANA & ANAHEIM, CALIF. « PHOENIX, ARIZ, » SALEM, (/1 \\ ELECTRIC
MASS. . TORONTO « LONDON « PARIS . BORNEM, BELGIUM + TOKYO - MELBOURNE \iost Pl“es

Sales offices and representatives in principal cities of the world I
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The units plotted here are representative of a broad range of over 100 low- noise devices Tl offers for your low-noise applications.

Low-noise devices for your
SUBAUDIO CIRCUITS

Texas Instruments 2N2497-2500 series field-effect transistors give
the design engineer extremely low-noise characteristics — as low as
5 db at 10 cycles. They are ideal for such low-frequency equipment
as null-detection apparatus, medical research equipment, oscillo-
graphic and magnetic tape recorders, oscilloscopes and all types of
low-level transducers. M The circuit below illustrates how Texas
Instruments 2N2500 silicon field-effect transistors are used to achieve
low-noise, low-frequency operation.

This circuit gives you a maximum voltage gain of 60 db +0.5 db
from —55°C to 125°C with built-in gain adjustment. You also get
good low-frequency response and stable circuit operation. Il Write
for your technical information file on low-noise T! devices for your
subaudio applications.

TI cannot assume any responsibility for any circuits shown or
represent that they are free from patent infringement.
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Low-noise devices for your

AUDIO CIRCUITS

Now you can design the low-level, high-gain amplifier shown below
with typical noise figure as low as 1 db. Advanced low-leve! planar
technology of Texas Instruments 2N929 and 2N2586 transistors
makes possible high gain at low current levels, plus the extremely
low leakage currents necessary for true low-noise performance.

+ 2N
3 MEG 680 AMPLIFIER GAIN = 1000 = 60 db
FEEDBACK 1@ R xa
L2 04db @ R [LY"]
] BW (Ro=50K0) 1740 @ R.=100RD
o | =~ o G et = 12 @
H.__@ - L‘I‘@‘:”"_ L o FIRST STAGE BIASED AT 10 4a
o e 08 o8 N1 [} ;0:3 ”w‘ ‘ u v . By RESISTORS — AN % watt, TI Type CDLMR
. I(Xl»\“l: o U3 LT e kX ] é:‘;‘ graon 2 p! T Type SC 2004
- L ! i 0 @ 1 e ! & =7 26 4. 1 Type SeM 2266POISCH
{zu 2n2s0a Tg-,,w,, gy l ) A e I o [r e ‘lr
G & —@ o —@ 0 2. D W— 1
&\t:) P ‘) ) =
Jufoin “"’_l LA sn ; 68 40 —T1 Type SCM 66GPOISC i - . .
[ |l N M For high-impedance transducer applications, Tl 2N930 and 2N2586
" Ti 5 [ s 1 o 1 devices permit typical 1 db noise figure at emitter currents below
: : . 1 microampere, and generator resistances over 1 megohm. These
an special characteristics allow direct coupling of low-level, high-

impedance sources...advantages previously available only with
vacuum tubes and field-effect transistors. High gain at low levels
plus very thin regions in these units combine to offer low power
consumption and high radiation resistance to make the 2N930 and
2N2586 ideal for space applications. M A technical information file
on almost 50 T! low-noise devices for audio circuits is yours
upon request.

(-]

SEMICONDUCTOR.-COMPONENTS
DiVISION
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solid-state amplification
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Figures shown are not theoretical; all are achieved measurements from actual circuit operation,

Low-noise devices for your
LF-UHF CIRCUITS

For your low-noise, high-frequency receiver and preamplifier appli-
cations, Tl 2N2415 germanium mesa transistors give you a typical
noise figure of 2.4 db at 200 mc, maximum available gain of 15.5 db
at 500 mc with a fmax of 3 gc. M In the following circuit, HRB-Singer,
Inc. utilizes 2N2415 transistors and “multiple feedback’ techniques
to achieve a uniform low noise figure, nominally 6 db, over the entire
frequency range of 300 to 1000 mc with an average gain of 35 db.
Unique design provides stable operation over a temperature range
of —30° to 4-70°C and eliminates the need for RF tuning capacitors

2

g
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Another line of Tl low-noise communications devices is the Dalmesa
2N2188 and TI363 series of germanium alloy diffused mesa tran-
sistors. These advanced units offer you ultra-high performance from
dc to 100 mc, typical mid-frequency noise figures of less than 2 db,
and increased high-frequency stability through guaranteed maximum
output capacitance of 2.8 pf at 9 volts. B Investigate TI's wide selec-
tion of low-noise transistors for LF-UHF circuits by writing for a free
fact file on these devices.

TEXAS INSTRUMENTS

I NCORPORATED
13500 N. CENTRAL EXPRESSWAY
P. O. BOX 5012 « DALLAS 22, TEXAS
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Low-noise devices for your
MICROWAVE CIRCUITS

Now you can design microwave circuits for highest frequencies at
lowest noise with the new GaAs Pill Varactor Diode from Texas Instru-
ments. These new subminiature devices offer you minimum cutoff
frequency of 90 gc to 150 gc at ~ 2 volts with low junction capacitance
- C) @ 0 bias from 0.15 to 0.75 pf. Your production-line require-
ments for identical plug-in units are met through tight contro} of
junction and package characteristics. M These features offer you the
lowest package capacitance and inductance in industry today —
backed up with Tl varactor manufacturing capacity to meet your
tightest production schedules. @ T) GaAs Pill Varactor Diodes are
particularly applicable to low-noise parametric amplifiers, harmonic
generators, microwave switches, sub-harmonic oscillators, phase
shifters and parametric limiters.

FOR FULL INFORMATION . ..

... write for a fact-filled file of technical data on low-noise Tl devices
designed for application in your frequency range. Please address your
card or letter to Department 605 and specify which of these four
information files you desire.

1. SUBAUDIO
2. AUDIO

3. LF-UHF -
4. MICROWAVE

-

S,

Ask your authorized T distributor about **Transistor Circuit Design,”
an informative new hardbound book for circuit designers authored
by 32 TiI engineers and published by McGraw-Hill.

19605
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PENTAGON IS
GOING AHEAD
ON PLAN TO
SET PROFITS

NASA GETS
TOUGH ABOUT
R&D REPORTS

ARMY TO BUY
MAULER AND
TRIPLE-DUTY
TEST SYSTEM

WHO’S ON TOP
IN R&D? GD

12

WASHINGTON THIS WEEK

NEW PROCUREMENT REGULATION is being drafted by

the Pentagon. It incorporates recommendations of the Logistics Man-
agement Institute for a quantitative system of setting target profits
or fees in noncompetitive cost-plus contract negotiations (ELEcTRONICS,
p 12, Dec. 14, 1962).

Thomas D. Morris, Assistant Secretary of Defense in charge of pro-
curement policy, expects to issue the new regulation in about four to
six months, after the military services and the Defense Industry Ad-
visory Council have had a chance to iron out details.

LMUI’s system sets up a check list of mathematically weighted factors
to guide contracting officers in establishing profit or fee objectives.
Included are such items as the contractor’s input in terms of labor
and materiel (to distinguish between the primes’ direct work and sub-
contractor efforts) ; the contractor’s financial risk; his requirement for
government-owned plant and equipment; and his rate of subcontracting.

Electronics Industries Association expressed considerable opposition
to the preliminary draft version of the LMI plan.

NASA IS TRYING to squeeze more reports of inventions, innova-
tions and new developments out of its contractors. New regulations
require contractors to keep a more careful inventory of new develop-
ments stemming from NASA-funded research. They also make it more
costly for a contractor to fail to report inventions and innovations—
minimum penalties are being raised from $5,000 to $50,000.

NASA issued the new regulation after comparing reports by its
contractors to those from the Atomic Energy Commission and Navy.
Both those agencies have had stiffer reporting requirements and penal-
ties. And, although NASA spends as much or more than Navy and
AEC on R&D, NASA has been receiving fewer than a third as many
reports as the other agencies.

ARMY WILL BEGIN initial production of the Mauler surface-to-
air missile in fiscal 1964. General Dynamics is the prime contractor,
Raytheon and Burroughs are the guidance subcontractors. Mauler uses
the same type of semiactive homing guidance as Hawk. Mauler can
be deployed on vehicles, in unprepared positions on the ground, or aboard
ships. It is designed as a defense against very-low-flying, high-speed
tactical planes and battlefield-range ballistic missiles.

Army will also begin buying operational models of multisystem test
equipment (MTE), a set of missile test instruments for use at each
maintenance level. MTE will be able to handle Mauler, Lance and Shil-
lelagh missiles, eliminating the need for separate test equipment for
each missile. Officials say MTE will be able to handle about 85 percent
of the electronic tests required by each missile system and that “add-on
equipment peculiar to each system will raise the test capability to 100
percent.” RCA is the development contractor. A spokesman for the
Army Materiel Command says that the production order “no doubt
will be thrown open for competitive bidding.”

PENTAGON’S LATEST LISTING of leading R&D contractors,
covering fiscal 1962, shows General Dynamics on top with $508.1-million
worth of awards. Following, in order: Lockheed, Boeing, North Ameri-
can Aviation, GE, Martin Marietta, Western Electric, Aerojet-General,
Douglas Aireraft and Sperry Rand.

electronics
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VISIT BOOTH 1414, |.LE.E.EE. SHOW

...after phase...without a faze!

RMC Type JF Discaps exhibit superior stability in appli-
cations where a wide range of frequencies is present.
Rated at 1000 V.D.C., these capacitors are manufactured
in capacities between 150 MMF and 10,000 MMF.

Between 10° and 85°C., Type JF Discaps exhibit a ca-
pacity change of only +7.5% and are available in toler-
ances of +10%, +20%, +80-20% at 25 C. Write on
your letterhead for information on these and other quality
RMC DiscaPs.

{ )
[ RADIO MATERIALS COMPANY
Cenamic | A BIVISION OF P. R. MALLORY & CO., INC.
CAPACITORS | GENERAL OFFICE: 4242W. Bryn Mawr Ave., Chicago 46, Il
L l Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, INO.
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Mullard Tubes for Television Tuners

HJl
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Full details on the Mullard range of tubes for
television, stereo and high-fidelity available from:

INTERNATIONAL ELECTRONICS GDRPDRATIDN
81 SPRING STREET,NEW YORK 12,N.Y. S,
Worth 6-0790

Mullard

ELECTRONIC TUBES

‘Mullard’ is the trade mark of Mullard Limited
CIRCLE 14 ON READER SERVICE CARD
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Propensity for density!

192 connections in a cubic area approximately 3.375"—
that's the AMP-BLADE* Multi-Circuit Feed-Thru Connec-
tor. This high density potential, combined with feed-thru
versatility, permits wide variations in both intra- and
inter-rack connections, and makes possible complete
modularization in all rack wiring installations.

Feed-thru block consists of 128 male tabs on one side
commoned in with 64 male tabs on the other side. Choice
of either 2 to 1 or 4 to 2 circuit combinations. 32 position
female housings accept all standard AMP-BLADE recep-
tacle contacts. Receptacle housings are not preloaded,
meaning you pay for only those contacts necessary.
Receptacle contacts are crimp, snap-in type. Available
in strip form for high-speed applications with A-MP*
automachine tooling. This patented, compression-crimp
method of contact application provides rates of 3,000
uniform terminations per hour,

#*Trademark of AMP INCORPORATED

CIRCLE 15 ON READER SERVICE CARD

Standard AMP Contact Plating: .000030" gold over
.000030" nickel.

Package all your rack wiring with this high-density con-
nector. Get feed-thru variability. Get consistently high
AMP quality. Specify AMP-BLADE Multi-Circuit Feed-
Thru Connectors. Wherever your need...whatever
your need, AMP puts an end to every circuit problem,

Complete information avallable on request.

INCORPORATED

Harrisburg, Pennsylvanlia

| e e e e e e e e e e e s —— |
AMP products and engineering assistance ars available through subsidary companies in: Australia
Canada o England e France e Holland e Italy e Japan o Mexico o West Germany
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SCIENTISTS AND ENGINEERS: Today’s electronic systems for
military and space programs demand smaller, lighter weight equipments
with lower power consumption and the highest order of reliability. These needs
have forced a marriage of the best features of advanced semiconductor and
thin film integrated circuit techniques, and resulted in such functional
electronic blocks as the tiny compatible circuit shown at left.
This is but one example of how Motorola scientists and engineers
are enhancing their leadership position in integrated electronics.
To implement dynamic integrated circuit applications programs jointly
funded with each of the three services, NASA and other government
agencies, we can offer immediate opportunities to both systems
and equipment design engineers experienced in the following areas:

HOW SMALL CAN YOU THINK?
Integrated circuits...key to improved reliability

Specification of design constraints imposed by integrated circuits,
trade-off anelyses for integrated electronic implementation, and electronic
systems specification and optimization, microminiature transistor circuit
design, special solid state and semiconductor device utilization,
computer-aided circuit design, and subminiature packaging techniques,
including thermal considerations or basic training in the solid state sciences.
¢ We are particularly interested in programs from which your
experience was obtained and the extent of your technical responsibility.
Please address detailed information to our Manager of Engineering
at the location of your choice for immediate and confidential attention. ,

Military Electronics Division MOTOROLA
An equal opportunity employer

SCOTTSDALE, Arizona, 8201 East McDowell Road
CHICAGO 51, Illinols, 1450 North Cicero Avenue/RlVERSIDE. California, 8330 Indiana Avenue

012

+ 12V,
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| P oavor
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ACTUAL SIZE 120 mc RF high frequency linear amplifier integrated circuit 31
custom built by Motorola’s Semiconductor Products Division. 25K so0" " 7
'I P

T 06




REPAIRABLE SATELLITES. Typical of new NASA contracts is recent
award to Grumman for study of ways to make the Orbiting Astronomicul
Observatory suitable for in-orbit repair

NASA outlines upcoming
programs—>but better
put your bids n early

By JOHN F. MASON

Senior Associate Editor

WASHINGTON, D. C.—The way
to get new contracts with the Na-
tional Aeronautics and Space Ad-
ministration is to go after the
little-known projects that to the lay-
man seem “far out.” The well-pub-
licized ‘“‘future” projects such as
Gemini, Apollo, the big orbiting ob-
servatories, and many others are
almost finished as far as new con-
tract awards are concerned.

The market is there, however,
and it’s big. What it consists of was
described in detail last week at the
two-day NASA-Industry Program
Plans Conference.

Subcontracts for Gemini have all
been awarded. Apollo is sewed up
except for subcontracts Grumman
will award for the lunar excursion
module (LEM). Improved equip-
ment will still be accepted for both
Gemini and Apollo if new tech-
niques can be devised quickly.
They include: lower weight power
supplies, communications during
reentry, speech compression tech-

niques, microminiaturized equip-
ment and bioinstrumentation,
smaller and more reliable tape
recorders, heat exchangers and in-
sulating materials, reliable high
temperature sensors, and cooling

techniques.
Still open are the advanced
manned space projects beyond

Apollo: a lunar logistic system, a
lunar base, earth orbiting space
stations, and planetary missions.

Study contracts will be awarded
soon for logistic systems, lunar ex-
ploration techniques, means for ex-
ploiting lunar materials, operational
concepts for longer lunar missions,
and physiological monitoring tech-
niques (see p 20).

GEOPHYSICS AND ASTRONOMY
—Beyond the big observatories,
NASA vplans to orbit an Ad-
vanced Orbiting Solar Observatory
(AOSO) in late 1966. Three study
contracts are already out.

Other NASA needs are: a radio
astronomy satellite, gravity stabil-
ized, with a large erectable antenna;
a combination of satellites and
space probes to measure charged
particles and magnetic fields; a
heavy satellite inside another satel-
lite to study gravity and relativity.
This work, during 1967-71, will tie

NOW’S THE TIME

“FAR-OUT”

NASA BUDGET REQUEST FOR

Manned Space Flight, Total 3,193,641
Spacecraft Development

and Operations .......... 1,647,441
Launch Vehicle
Development ............. 1.319.454
Supporting Programs ....... 226,746
Aerospace Medicine ......... 21.840
Integration and Checkout.... 157,378
Systems Engineering ........ 47,528
Space Applications, Total 136,559
Meteorology ............... 73,085
Commnnications ............ 55.771
Other Applications ......... 7,703
Advanced Application
Satellites ................. 1,604

in with the Apollo program.

LUNAR AND PLANETARY —
Competitive selection of a contrac-
tor for developing a 120-Ib Pioneer
spacecraft for interplanetary meas-
urements will begin soon. Proposals
were sent out by the Ames Re-
search Center in January. Ames
will also solicit industry studies in
the spring on a 300-lb Solar Probe
spacecraft to augment Pioneer.

Several designs are being studied
for a Mariner spacecraft for Mars/
Venus capsule entry and landing.
Design decision is expected by
spring. Industry studies are to be-
gin before summer on possible de-
signs for Voyager—another Mars/
Venus craft.

Also under study are missions to
the other planets, flights out of the
plane of the ecliptic, and missions
to explore comets and asteroids.
Nuclear or electric propulsion will
be required.

COMMUNICATIONS — NASA
wants intermediate-altitude active-
repeater satellites with increased
communications capability, multiple
access, passive or semipassive con-
trol system for orienting the satel-
lite toward the earth.

Also, stationary, fully stabilized

electronics



TO GET THOSE

SPACE CONTRACTS

FISCAL 1964, R&D AND OPERATIONS (IN £1.000)

Industrial Applications ..... 6.099

Unmanned Investigations In
Space, Total
Spacecraft Development

751,765

and operations ........... 605,233
Geophysics and Astronomry.. 232.62%
Lunar and Planetary

Exploration .............. 331,270
Bioscience ................. 11,339
Launch Vehicle

Development ............. 149,532

Space Research and
Technology, Total 463.863
Launch Vehicles
and Spacecraft ........ ... 195,080

Space Vehicle Systems ...... 111,407
Flectronic Systems ......... 59.286
IHuman Factor Systems ...... 24,387
Propulsion & Space Power... 268,783
Nuclear-Electrie Systems .... 89,605
Nuclear Rockets ............ 118,919
Chemical Propulsion ....... 35,075
Space Power ............... 25,184
Aireraft Technology, Total 45,126

Supporting Operations, Total 318,046
Tracking & Data

Acquisition ...... ... 261,608
Faeility. Training &

Research Grants .......... 56,438

TOTAL 4,912,000

high-gain satellites, with high com-
munications gain and a long orbital
lifetime; station-keeping and at-
titude control provided by electri-
cal thrusters, and solar or nuclear
power supplies.

NASA will award a study con-
tract this year to determine state of
the art in all-electric antenna beam-
shaping and steering techniques
and tracking. For transmitter im-
provement rv-f-to-r-f frequency con-
version without intermediate fre-
quency amplification will be studied.
Future satellites must be available
to a number of users.

METEOROIOGY — Besides con-
tract opportunities in a new syn-
chronous weather satellite, for
which a study contract is out, God-
dard will begin programs on: image
orthicon cameras to observe clouds
at night; electrostatic tape cameras
for higher resolution cloud pictures
and more efficient data storage;
improved ir or other atmospheric
radiation sensors, particularly spec-
trometers; sensors operating in
other parts of the spectrum, such
as sferics, passive microwave, and
possibly radar; and improved con-
trols, power, recording, and com-
mand subsystems.

A contract award is pending to
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survey the requirements for a satel-
lite to collect data from remote
automatic weather stations, ocean-
ographic buoys, constant level bal-
loons and other sources.

Improved data handling, storage,
reduction and initial presentation
to the using meterologists is a re-
quirement. On board systems must
partially process the information
before transmitting it.

ELECTRONICS AND CONTROL
—DMore research is needed on ren-
dezvous and horizon sensors. Part
of the program is to investigate
environment parameters that could
be exploited.

Communication  through the
plasma sheath will be atteripted
soon in a flight experiment during
which water will be injected into
the ionized flow field. Work is
needed on materials and techniques
to achieve digital outputs from
transducers. Emphasis should be
placed on new principles such as
molecular electronics and solid state
transducers.

Needed for Apollo are several
translunar antennas, three 85-ft
lunar antennas, unified S-band sys-
tems at primary stations, and three
tracking ships. Procurement for
the ships will begin in fiscal 1964.

THE POTTER MT-36

digital magnetic tape transport

MT-36: THE MOST

RELIABLE TRANSPORT
in its price range

The Potter MT-36 Digital Magnetic
Tape Transport offers maximum
refiability for computer systems
requiring an economical transport.
The Potter MT-36 features:

m NO PROGRAM RESTRICTIONS...
up to 200 commands per second
at 36 ips.

B SOLID STATE CIRCUITRY...
photo electric sensing minimizes
the need for switches and relays.

B VACUUM TROUGH GUIDES...
provide smooth tape stops.

B IMPROVED PINCH-ROLLER CIR-
CUITS ... offer fast tape starts
and stops.

m EASE OF MAINTENANCE...drive
electronics and fully regulated
power supply are mounted on
individual plug-in boards.

m RAPID TAPE THREADING...Just
15 seconds for complete
threading,

m BUILT IN TAPE CLEANER ...
vacuum on trough guide removes
all loose oxide and dust.

For full information and specifi.

cations on the MT-36 Digital Mag-
netic Tape Transport, write today.

a1

POTTER INSTRUMENT CO,, INC.

TAPE TRANSPORT DIVISION
151 Sunnyside Boulevard ® Plainview, New York
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BIOTELEMETRY
PRIME SPACE NEED

Physiological data
processors and better
sensors are wanted

BROOKS AFB, TEXAS — Aero-
space medical requirements for
projects such as Gemini and Apollo,
the Manned Orbital Development
Station, X-20 (Dyna-Soar) and
Aerospace Plane were presented
this month by the Aerospace Medi-
cal Division of the Air Force Sys-
tems Command, and the Air Force
School of Aerospace Medicine.

Maj. Gen. R. L. Bohannon, Air
Force Deputy Surgeon General,
pointed out the general direction
electronics must take:

e Biotelemetry data gathering
must be improved and equipment
miniaturized more and more as
flights become longer.

® Much of the data must be par-
tially processed in the spacecraft
for immediate use by automatic
controls before it is telemetered to
earth.

e An ideal system would auto-
matically adjust environmental

conditions to remedy ill effects on

BIOTELESCANNER trans-
mits data on biological sub-
stances to base station for
identification

astronauts. Automatic systems,
however, are probably a long way
off due to cost and complexity.

On NASA/USAF Gemini flights
(ELECTRONICS, p 18, Feb. 8), crew-
men will be monitored to determine
effects of prolonged weightlessness
and other space-flight phenomena.

However, on operational missions
like Apollo, physiological data will
be of more interest to the crewmen
themselves than to research teams
on the ground. On board data-proc-
essing is essential since there will
be no time to monitor reams of
raw data from sensors. A system
that alerts crew and ground sta-
tions to abnormal physical condi-
tions is desired. State-of-the-art
equipment could handle this as-
signment, Robert M. Adams, chief of
bioelectronics, Air Force School of
Aerospace Medicine, told ELEC-
TRONICS. The problem is determin-
ing what is abnormal and program-
ming the computer accordingly.

SENSORS—Adams and his col-
leagues have developed an impres-
sive array of tiny transmitters that
can effectively radiate through
body tissue. One, placed in a rab-
bit’s body, has telemetered its elec-

trocardiogram.
Since astronauts don’t like sen-
sors or transmitters embedded

surgically, indirect methods must be
used. The school is working in-
house and by contract on new sen-

AEROSPACE doctors want a
blood-pressure sensor less cumber-
some than this cuff for the X-15
and X-20 programs. Man holds
microphone-preamplifier retention
pad. Other sensors are electro-
cardiograph electrodes

sors and sensing techniques. Adams
and Capt. Ray W. Ware described
sensors work.

e USAF would like a respiration
sensor that does not require breath-
ing through a mask. One approach
tested in Mercury is to attach two
electrodes to the chest. The im-
pedance change measured with each
breath is related to air volume in
the lungs.

e Conventional blood pressure
cuff and listening device is cum-
bersome. Pressure sensors might be
applied to the skin over an artery.
Or, several sensors could measure
simultaneously parameters such as
blood flow, elasticity of the vessel
and blood changes, providing blood
pressure and other data. Disad-
vantage here is complexity.

e Big problem in galvanic skin
response instrumentation is to de-
velop satisfactory electrodes.

To avoid wiring up the astro-
nauts, each sensor might have its
own transmitter feeding signals to
receivers on the spacecraft walls,

BIOTELESCANNER — A device
that can analyze and radio data on
life forms during space explora-
tions was unveiled. Developed by
W. G. Glenn, W. E. Prather and
Heinz Jaeger, the Biotelescanner
has successfully sent data from
Brooks to Germany and Japan by
telephone and radio relay.

The operator places a sample
solution in one of 55 gel diffusion
analysis columns. A photoelectric
scanner detects precipitin reac-
tions. Analog voltage changes are
relayed to home base and matched
against known specimens. It can
also be used for measuring changes
in astronauts’ body fluids.



GUARD AGAINST
READ/WRITE ERRORS
WITH RELIABLE
TAPES OF MYLAR

Unstable tape can cup or ruffie—cause read/
write errors because the tape loses contact with
the recording and playback heads. Dimension-
ally stable ‘“Mylar’* polyester film base pre-
vents tape cupping or ruffling. It does not shrink
from dryness or swell from excess humidity, but
maintains the original width and flatness of
the tape.

“Mylar” is strong . . . has an ultimate break
strength over 20,000 psi! Tapes of “Mylar’’ can
resist edge nicks, stretching or breaking from
sudden stops and starts. And since it contains
no plasticizer to dry out, tapes of ‘“Mylar” can
. be stored indefinitely without becoming brittle.

INITIAL A stable tape assures accurate data acquisi-
TEAR STRENGTH tion—helps prevent costly read/write errors and

(GRAVES TEST) i loss of valuable test data. Tapes of “Mylar”
per ASTM D-100%43T | have this stability. To be sure you’ll get the
best performance, insist on a base of “Mylar”
el on your next order for magnetic tape. Write

ACETATE for the free booklet on comparative test data.
rLI : Du Pont Company, Film Dept., Wilmington
98, Delaware.

#Mylar” is Du Pont’s registered trademark for its brand of polyester film. Only
Du Pont makes *"Mylar™'.

CUPPING

Test per MIL-T-21029 (Ships) Section 4.4.6.
Average degree of cupping:
1.5 mil Cellulose Acetate—15.9° (Range: 12.0°
to 33.5°) 1.5 mil ““Mylar'’'—1.5°

CELLULOSE ACETATE “MYLAR"

w2
(=1
=
=]
(=S

r E. I. du Pont de Nemours & Co. (Inc.) . S & & ‘ —]

| Film Department, Room §12, Wilmington 98, Delaware I

R(G. U5, par, OFF | Please send free, 12-page booklet of_comparative test data |

Better Things for Better living . . . through Chemistry I to help me evaluate magnetic-tape reliability. I
l Name Position I

DU PONT | |
@® | Company . |

MYLAR = i
POLYESTER FILM L City. Zone. State. —}
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BEFORE TEST AFTER TEST

Crimp-sealed Fansteel tantalum capacitors
stay leak-proof* even in outer space

Fansteel Type CL44 and 45 tantalum capacitors are
crimp-sealed by a patented process that produces a virs
tually hermetic seal, even in the vacuum of outer space
encountered by modern spacecraft.

Built to conform to Characteristic C of specification
MIL-C-3965, these space age capacitors operate from
—55°C to 125°C. Ratings range from 1.7 to 560 micro-
farads, and from 6 to 85 volts, as specified in MIL-C-3965.

Now these high-performance tantalum capacitors are
being produced at Fansteel's expanded facilities. Your
Fansteel field sales engineer can quote price and offe
the-shelf delivery.

*This photo(twice actual size) shows a Fansteel "PP" type tantalum
capacitor before and after being subjected to internal pressures of
600 psi. As shown, the test resulted in a stretching and deformation
of the silver case, but no fallure or leakage whatsoever in the seal,

ACTUAL SIZE

Shrinkable, transparent insulation jackets
add only 0.008 inches to capacitor diameter

Now Fansteel straight-sided tantalum capacitors can
be outfitted with clear plastic insulating sleeves that pro-
vide high dielectric strength within a minimum of space.

These snug-fitting jackets are shrunk into place. No
cement is required. Data on capacitor cases can be easily
read. Yet the excellent insulating properties of the
polyester material provides permanent and positive pro-
tection, even in highly miniaturized circuits where
components may be mounted side-by-side.

FANSTEEL

RECTIFIER-CAPACITOR DIVISION
North Chicago, lllinois.

CIRCLE 22 ON READER SERVICE CARD

Your Fansteel
Rectifier-Capacitor Sales Offices,
Representatives, and Distributors

339 Auburn St.
AUBURNDALE 66, MASS., DEcatur 2-7880

214 Main St., HACKENSACK, NEW JERSEY
Dlamond 2-2878 (HACKENSACK)
LOngacre 3-6940 (NEW YORK)

606 Edmondson Avenue
BALTIMORE 28, MARYLAND
Phone: 747-6244

11750 Shaker Boulevard
CLEVELAND 20, OHIO, SKyline 2-2900

3304 North Harlem Avenue
CHICAGO 34, ILLINOIS, TUxedo 9-3200

7415 Wayzata Boulevard
MINNEAPOLIS 26, MINNESOTA
Phone: 544-2210

Dale Hjort
P. O. Box 13405
DALLAS 20, TEXAS, FlLeetwood 2-4038

2425 Mission Street

SAN MARINO, CALIF., MUrray 2-2125
175 S. San Antonio Road

LOS ALTOS, CALIFORNIA

Phone: 941-0261

Howe and Howe, P. O. Box 10497
4344 E. Indian School Road
PHOENIX, ARIZONA, Phone: 265-9185

J. C. Rowley and Company
955 Folsom, SALT LAKE CITY, UTAH
DAvis 2-2041

Emory Design & Equipment Co.

P. O. Box 9%13 BIRMINGHAM 13, ALABAMA
TR 1-1369

also: P, O. Box 426A, HUNTSVILLE, ALABAMA
Phone: 536-8543

W. Ben Wimberly Co.

532 S, Ft. Harrison Ave.

CLEARWATER, FLORIDA

Phone: 446-7072

also: 500 S. Osceola St.

ORLANDO, FLORIDA

Phone: GA 5-3083

Canada

D. T, Shaw Company
2340 Lucerne Road
MONTREAL 16, QUEBEC
735-1541

also: P. O. Box 33
WESTON, ONTARIO
CHerry 4.5072

Aviation Electric Pacific Ltd.
VANCOUVER A.M.F.
BRITISH COLUMBIA
CRestwood 8.2184

Stocking Distributors

Kann-Ellert Electronics

2050 Rockrose Ave., BALTIMORE, MD.
TUxedo 9-4242

also: 611 DeKalb Pike

KING OF PRUSSIA, PA,

Phone: 265-3505

also: 11222 Triangle Lane

SILVER SPRING, MD.

Phone: 949-5200

Kierulff Electronics, Inc.

2884 Middlefield Road

MOUNTAINVIEW, CALIF. Phone: 968-6292
Westates Electronics Corp.

6344 Arizona Circle

LOS ANGELES 45, CALIF.

Phone: 645-0700

Solid State Electronics Co. of Texas

P. 0. Box 20299, DALLAS 20, TEXAS
FLeetwood 2- 4038

R & D Supply,

1492 nghland Ave, NEEDHAM, MASS,
Hlilcrest 4-4500

Solid State Electronics, Inc.

1925 Harlem Ave., CHICAGO 35, ILLINOIS
Phone: 889-8033

Radio & Electronic Parts Corp.

3235 Prospect Ave., CLEVELAND 15, OHIO
UTah 1-6060

Eastern Radio Corporation

312 Clifton Ave., CLIFTON, NEW JERSEY
GRegory 1-6600 (CLIFTON)

CHickering 4-2268 (NEW YORK)

The Lew Bonn Co.

1211 LaSalle Ave, MINNEAPOLIS 3, MINN.
FE 9-6351

Avionics Sales, Inc.

6770 Perimeter Rd. S., SEATTLE 8, WASH.
PArkway 3-7602

electronics



it takes all kinds of buyers to make a market. Fansteel
makes components—capacitors, rectifiers, and diodes—
for the buyer who cares. Like you, perhaps.

If you've been using tantalum capacitors for very long,
you may be a bit skeptical of many suppliers’ claims
and counterclaims. The policy at Fansteel is to give you
less to be skeptical about. If we can't document a claim,
we don’'t make it. We're Skeptics, too. We have to be.

The Nit-Picker is, in many ways,our
best friend. He's a man who examines
things closely—even minutely. Fansteel
components are made to be examined
—and tested, qualified, specified . . .
and used. And so they are.

When brands are alike, it pays to

FANSTEEL

RECTIFIER-CAPACITOR DIVISION

SKEPTIC

NIT-PICKER

SHOPPER

PANIC-BUTTON PUSHER

be a Shopper. That's why it has always been a Fansteel
practice to give you more than a low price on which to base
your choice . . . things like certified reliability tests, appli-
cation engineering, and honest ratings and data.

Buyers push panic buttons when they need capaci-
tors fast—often right away. We can't always make
delivery as fast as that, but we have built a network
of stocking distributors and field warehouses to antici-
pate demand before it occurs. We've
put down many a panic, maybe yours.

Perhaps you don’'t fit any of these
archetypes. We would be surprised,
though, if we couldn’'t meet your com-
ponent needs. After all, that's our busi-
ness at Fansteel.

North Chicago, lllinois.

February 22, 1963
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BLAST SIGNATURES—

Key To

Test Ban Treaty

New station to study
underground atom blasts

for identification data

By LAURENCE D. SHERGALIS

Associate Editor

MCMINNVILLE, TENN.—Identifi-
cation of nuclear explosions is the
major problem in the way of an
effective test ban treaty. How do
you know if a disturbance is a nu-
clear explosion, a quarry blast, or
an earthquake?

New equipment put into opera-
tion this week at the Cumberland
Plateau Seismological Observatory
here will begin a series of experi-
ments to determine the peculiar
characteristics of various under-
ground blasts.

It is possible, with present equip-
ment to detect underground atomic
explosions at distances of about
6,000 miles, according to Charles
Bates, Chief of Vela Uniform

Branch, Nuclear Test Detection
Office of the Advanced Research
Projects Agency of DOD. But, he
emphasized, this is the threshold
of detection, not identification. The
new equipment, installed at this
station will enable scientists to in-
vestigate low-level signals, which
may be the solution to identifying
different types of underground
blasts.

This station, one of three similar
stations built by Texas Instruments
Inc. and Geotechnical Corp., con-
forms to specifications laid out in
1958 by the Geneva Conference of
Experts in support of continuing
international negotiations for a test
ban treaty. Data taken here will
be used to evaluate these stations’
capabilities as underground nuclear
control posts. Results of these ob-
servations could determine the
number and types of stations neces-
sary to effectively monitor atomic
tests on foreign soil.

ARRAY PROCESSOR — Included

REAL-TIME COMPUTER, right, processes seismic data

at the Cumberland Plateau station
is an engineering prototype of a
system designed to improve the
sensitivity of detection equipment.
The new system, called the Multiple
Array Processor (MAP), enhances
directional characteristics of earth
disturbances and filters out ambient
noise. This equipment supplements
the standard seismological observa-
tory equipment in the station. It
uses time delay and filtering to pro-
vide detection and identification
capabilities greater than that avail-
able on straight-forward station ob-
servation equipment.

SEISMIC WAVES — Waves gen-
erated by a blast are of two major
types, body and surface waves.
Body waves travel through the in-
terior of the earth and include P
waves, that is particle motion par-
allel to the direction of propagation,
and S or shear waves, perpendicular
to the direction of propagation. P
waves reach the seismometers first,
with the S waves following close be-

Carcinotron Goes to 510 Ge

French forge ahead
m mm wave devices,

are now at 0.6 mm

PARIS—Just about everywhere
you looked at the International
Electronics Show last week there
were signs of a strong trend toward
smaller packages and better per-
formance.

That trend, as much as anything
else, is key ingredient in the French

24

recipe for keeping sales curves ris-
ing like well-made souffle. The in-
dustry last year turned in sales of
$960 million, up 18 percent over
1961. Components accounted for a
third of the total.

CARCINOTRONS—In tubes, the
French are especially strong. Trend
has carried frequencies up point
where CSF (Compagnie Generale
de Telegraphie San Fils) now has
a prototype carcinotron capable of
several milliwatts output at 0.6-mm

wavelength, or 470 to 510 Ge.

Still another out-in-front proto-
type in the works at CSF is a car-
cinotron amplifier with 20-db gain
and 15-db signal-to-noise ratio at
3.5 mm.

CSF currently is marketing a line
of carcinotrons ranging from a
4-mm unit with 10-watt output
down to a 1-mm unit with 50-mw
output. Backing up these tubes is
a line of millimetric components—
detectors, wavemeters, variable at-
tenuators, waveguide elements and

electronics
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hind. Surface waves are the slow-
est, and are the most complex. All
of these waves are effected by the
characteristic of the earth structure
between the source and the station.

While the conventional station
equipment records only raw data
from the seismometers, the TI sys-
tem processes the inputs from each
unit by shifting the response from
each seismometer in time and then
summing the results. It operates
on both P and S waves and records
the output on film as well as dis-
playing a visual presentation on a
cathode ray tube. This display
shows direction and indicates in-
tensity of the blast. An output re-
lated to average power of the wave
is also recorded. This is an integra-
tion of amplitude over a time period
of about 8 seconds, and observers
feel that this power characteristic
may contain a great deal of infor-
mation relating to the tvpe of blast.

MONITOR TRYOUTS — Tests to
be conducted with the equipment
include monitoring an underground
nuclear blast in a salt dome near
Hattiesburg, Miss., later this year.
Another test to be monitored will
be an underground explosion in
Nevada but away from the Nevada
test site. Monitoring of the under-
ground tests at the Nevada test
site will continue.

Work on the stations has been
conducted under contracts with the
Air Force Technical Applications
Center (AFTAC) under cognizance
of the Advanced Research Projects
Agency (ARPA).

like. For the 90 to 140-Ge range, the
line is complete except for a gyrator
and a ferrite isolator. The line is
fairly complete for the 140-220 GC
range and shades off to prototypes
of a detector, frequency doubler
and waveguide elements for the
220 to 335 Ge band.

Other tube standouts at the show
were klystrons for linear particle
accelerators, Thomson-Varian, joint
company set up by France’s Thom-
son-Houston and Varian associ-
ates of Palo Alto, had at its ex-
hibit a klystron that delivers in
S-band operation a minimum of 25
Mw peak and 30-Kw average. CSF
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(ADVERTISEMENT)

Pulse Network Problems
Solved by Experienced
Systems Engineers

-

b

Typical Large Pulse-Forming Network
designed by Sprague lo meel a specific
customer need.

Prompt cooperation on customers’
pulse network problems is readily
available from Sprague Electric Com-
pany’s Pulse Capacitor and Network
Section.

Sprague has much to offer to de-
signers of radar systems, laser sys-
tems, tube testing systems, and other
specialized systems. A highly-
technical special engineering section
devoted exclusively to pulse capaci-
tors and networks includes systems
as well as pulse network engineers.
Sprague can help you with your prob-
lems because Sprague fully understands
your problems!

But Sprague service does not end
here. Following up the design aspect,
these specialists can quickly and effi-
ciently estimate pulse network sizes
and prices for bidding purposes. They
are also equipped to give quick reac-
tion capabilities for your breadboard
and prototype units.

A pioneer in pulse networks,
Sprague is a major supplier of custom
units from less than 1 KV up to 500
KVoverabroadrange of power levels.

For application engineering assist-
ance, or additional information, write
to Pulse Network Section, Sprague
Electric Company, 35 Marshall St.,
North Adams, Massachusetts.

ASPN-104.6)
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MODEL 500
INTERFERENCE LOCATOR

>

» LOCATE

> rf NOISE

SOURCES

> QUICKLY

» K v
~ : )"

, |

>

This versatile instrument is a

highly sensitive interference lo-
> cator—-with the widest frequency

range of any standard available
) unit! Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and VHF-TV
spectrums from 550 ke. to 220
me. in 6 bands.

I¥'s a compact, portable, rug-
ged, versatile instrument—engi-
neered and designed for most
efficient operation in practical
,  field use. It features a transistor-

ized power supply, meter indi.
cations proportional to carrier
strength as well as sensitivity of
5 microvolts minimum for 5%
meter deflection over entire tun.
ing range.

For full details, send for bro-
chure IL-106,

SPRAGUE ELECTRIC COMPANY

35 Marshall Street, North Adams, Mass,

PN

“~ PN A a~ A A 'S A A A A & 4 VN

SPRAGUE

THE MARK OF RELIABILITY
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FOR SALE
OR LEASE

To Manufacturers

or Distributors of
Light Metal Fabrications,

Air or Space Borne
Systems or Components

YOU should be Located in
this Rapidly Growing, Leading
Metropolitan Center of the
New South...

Center of the Biggest Con-
centration of Weagons and
Facilities Acquisition in our
Arsenal of Defense. Largest
U. S. Naval and Air Defense
Complex — Headquarters of
NATO and such Commands
as SACLANT . .. CINCLANT-
FLEET . .. COMAIRLANT ...
FMFLANT ...ARMED FORCES
STAFF COLLEGE .. . the huge
NAVY SUPPLY CENTER —
Convenient to LANGLEY AIR
FORCE BASE and NASA at
WALLOPS ISLAND.

A wide selection of gites of
all sizes . . . served by eight
trunkline railroads . . . Hamp-
ton Roads, largest ice-free
harbor on Atlantic Seaboard
. . . direct North-South truck
routes to be shortened by
the now-building $200,000,000
Chesapeake Bay Bridge Tun-
nel. Ample skilled and semi-
skilled labor force.

For information and cost-free sur-
vey of your location needs, write:

Sidney S. Kellam, Chairman
or

W. Fred Duckworth, President
and General Manager.

TIDEWATER
VIRGINIA

4

DEVELOPMENT
COUNCIL

300 Boush St., Norfolk 10, Va.
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showed a klystron with comparable
characteristics—30 Mw peak output
and 20-Kw average.

La Radiotechnique also presented
a noteworthy receiving tube de-
velopment—triodes that make neu-
trondyne compensation unnecessary
in r-f cascode circuits. An internal
screen cuts down anode-grid capaci-
tance in the tube to 0.36 pf.

TRANSISTOR TV—The show also
provided a tipoff that transistor tv
sets would soon find their way onto
the French markets. Prototypes
turned up on several stands as com-
ponent makers made their pitch to
show setmakers what could be done.
High-frequency transistors for

such sets should be in mass produc-
tion around mid-year.

A representative example of what
semiconductor manufacturers are
readying for quantity production is
Cosem’s silicon transistor for video
amplifiers. It has rise-time of 50-
nsec, overshoot less than 5 percent,
output voltage of 90 v peak-to-peak.

Whether they plan to go solid-
state or not, French tv makers now
have choice of two implosion-proof
tv tubes. One, by Sovirel, eliminates
any chance of implosion by a steel
band that extends about four inches
back from the tube face. Self-pro-
tection in other tube, by Alradio-
technique, comes from a glass fiber
sheath backed up by a metal band.

UN Seeks Get-Rich Ideas

Electronics considered
good investment for
underdeveloped nations

TWO THOUSAND scientists and
administrators met at Geneva re-
cently to discuss ways for under-
developed nations to leapfrog into
the Twentieth Century, skipping as
many of the embryonic stages of
the Industrial Revolution as pos-
sible. Sponsored by the United Na-
tions, the get-together lasted for 16
days—and more than 1,800 papers.

Under electronics, more papers
were delivered on establishing
faster, cheaper and more efficient
communications than on any other
subject. Telephone installations in
Africa, microwave relays in Aus-
tralia and broadcasting in India
were among the case histories pre-
sented.

CHEAP MANPOWER — Three
Italians—A. Alberigi Quaranta,
G. P. Bolognesi and F. A. Grassini
—suggested that establishing semi-
conductor industries might be a
good investment of scarce resources
in new countries.

Repetitive elementary operations,
they said, “necessary in the build-
ing-up of semiconductor devices,
are well suited for a production

through unexperienced manpower,
who may acquire, in a very short
time, all the ability and skill neces-
sary.” Basic research, they claimed,
is not necessary for an industry
producing mostly for the entertain-
ment market. Cheap manpower is
a big advantage ‘“because of the
quick rate of obsolescence that the
continuous improvements in the
state of the art imposes upon fixed
machinery.”

Signal Detector

-

LASER DEMODULATOR tube uses
a photo emissive surface to detect
microwave modulation in visible light.
Developed by National Science and
Engineering Co., and Douglas Air-
craft Co., the new component is in-
tended for use in laser communication
systems

electronics



PERFORMANCE « DELIVERY  VALUE

103AR, 104AR Quartz Oscillators
115BR Digital Clock
125AR Standby Power Supply

These two quartz oscillators, with 1 part in 1010
short-term stability (averaged over 1 second) are
ideal as frequency sources in primary frequency/
time standard systems. Recent advances in manu-
facturing and aging techniques for these oscillators
and their quartz crystal resonators now allow quick
delivery at much lower prices.

The 104AR, available for only $2300, is identical
to the 103AR, $1900, except that it provides a 5 mc
output of extreme spectral purity in addition to the 1
mc output. Spectra as little as 2 cps wide may be ob-
tained in the X-band region with the 104AR by mul-
tiplication of the 5 mc output. This spectral purity is
essential for doppler measurements, microwave spec-
troscopy and similar applications involving reference
multiplication.

Driven by the quartz oscillator, the 115BR Fre-
quency Divider and Clock provides precise time of

Specifications; 103AR, 104AR

Output Frequencies: 5 mc (104AR), 1 mc, 100 kc, 1 v rms into 50
ohms; 100 ke for driving 115BR Frequency Divider and Clock

Aging Rate: ¢ =5 parts in 10" per 24 hours*

Stability: As a function of input voltage: ¢ =1 part in 10" for
changes of = 4 v from 26 v dc; as a function of load: ¢ =1
part in 10" for any load impedance change from 50 ohms;
as a function of ambient temperature: ¢ £3 parts in 10" for
changes of £25° C from 25° C; rms deviation, due to noise
and frequency fluctuaticns, of 1 and 5 mc (104AR only) out-
put; (constant input voltage, load and temperature):

Averaging 5 MC Output 1 MC Output
Time (104AR only) (103AR, 104AR)
1ms 5 parts in 10° rms 1partin 107 rms
10 ms 5 parts in 10" rms 1partin 108 rms
0.1 sec 1partin10®rms 1 partin 10° rms
1sec 5parts in 10" rms 1 part in 10" rms
10 sec 5partsin 10" rms 5partsin 10" rms

RMS phase deviation of 5 mc output (104AR only):
Averaging Time RMS Phase Fluctuation at S MC

1ms 1.6 x 104 radian

10 ms 1.6 x 10-4radian

100 ms 3.2x104radian

1sec 1.6 x 10-3 radian

10 sec 1.6 x 10-2radian
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short-term

stability

In these hp quartz oscillators now available
for quick delivery

day information and permits comparison with stand-
ard broadcast signals for absolute accuracy. Contin-
uous operation of the oscillators and related equip-
ment in such a system can be assured by Hewlett-
Packard Standby Power Supplies, which keep sys-
tems operating even when line power fails.

Both the 103AR and the 104AR provide 1 mc and
100 ke sinusoidal output signals, plus separate 100 kc
outputs for driving the 1156BR Frequency Divider
and Clock. Completely solid state, all components are
conservatively rated for assured high performance.
A double oven with proportional control maintains
precise temperature stability in both oscillators.

Here are the ultimate in low-cost, efficient and
stable frequency-generating oscillators for primary
and secondary standards applications. Ask your hp
representative for a demonstration.

Harmonic Distortion: Down more than 40 db from rated output

Non-Harmonically Related Output: Down more than 80 db from
rated 1 mc output; down more than 66 db from rated 5 mc
output

Temperature Range: 0 to 50° C

Dimensilons: 19” wide x 5%” high x 11%2"” deep behind front
pane

Power Requirements: 22 to 30 volts dc, approximately 5 watts
operating, 10 watts maximum during warmup; dual power
connectors at rear; operates from 724BR or 725AR Standby
Power Supply

Complementary Equipment: Model 725AR Standby Power Sup-
ply with battery, 2 ampere-hour standby capacity, $645;
Model 115BR Frequency Divider and Clock, $2750

Price: Model 103AR, $1900; Model 104AR, $2300

*Achieved within 21 days of continuous operation

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

HEWLETT-PACKARD COMPANY

1501 Page Mill Road, Palo Alto, California, Area Code 415,
DA 6-7000. Sales and service representatives in all principal
areas; Europe, Hewlett-Packard S.A., 54 bis Route des Aca-
cias, Geneva; Canada, Hewlett-Packard (Canada) Ltd., 8270
® Mayrand Street, Montreal 8255
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GT&E SCIENTISTS adjust
the system they designed
for optimum tv transmission

LASER BEAM

Carries Tv Video and Audio

Practical optical relay
may result from system
transmitting 3-Ge signal

By SAMUEL WEBER, Senior Editor

BAYSIDE, N. Y.—Successful
transmission and detection of a
3-Ge microwave subcarrier super-
imposed on a laser beam and bear-
ing television video and audio modu-
lation was demonstrated here this
week by scientists of General Tele-
phone and Electronics Laboratories.

The experimental system is
believed to be the first practical uti-

lization of the inherent wide-band-
width capability of the laser. Al-
though the tv transmission path
was only a few feet long, the sys-
tem might be considered a crude
prototype of a practical laser opti-
cal relay.

LAB SETUP—Key components of
the optical transmitter and receiver
were an electro-optical modulator
developed at the laboratories for
low-power microwave drive, and a
traveling wave tube photodetector,
developed by B. J. McMurtry of Syl-
vania’s Microwave Device division,
and A. E. Siegman of Stanford
(ELECTRONICS, p 37, July 20, 1962).

TRANSMITTER : RECEIVER
LENS L _wave LINEAR  , LENS
ﬁ/ \' PLATE ANALYZER /
- -

HE-NE N N [ 3 1A Alsmsoz TWT
GAS LASER | OPTICAL ey } p—P  PHOTO-
(6,328 A) VARV MOD LI LIV DETECTOR

3 GC+VIDEO I
2-10 W
3-6C |3 l
v KLYSTRON TWT > TWT'S VIDEQ TV
REC AMPLS DET MON
|
LENSES
RECEIVER

TRANSMITTER / l

N

LASER OPTICAL > ( ) > > ( ) , LIGHT
BEAM | MODULATOR } DEMODULATOR
R | S MICROWAVE TWT
S | PHOTO DETECTOR
PHONE TELE-
CHANNELS | PHONE
MOD-AMPLS 20- || 20- DEMODS
2(2‘5‘ e CHANNEL || CHANNEL | | 2-4 GC
100 -MC COMBINING SEPARATION (20
CHANNELS) NETWORK |l NETWORK CHANNELS) T__
TV VIDEO | Tv

EXPERIMENTAL microwave transmission link (top) carries tv and audio
over laser beam. Lower diagram indicates how system might be expanded

tnto high-capacity optical relay
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The system designed by S. M.
Stone and L. R. Bloom, is shown in
the upper block diagram. An ordi-
nary tv receiver is used as the
source of video and audio signals,
which are superimposed on a 3-Ge¢
microwave subcarrier. After pass-
ing through two twt amplifiers, ap-
proximately 2 to 3 watts of subcar-
rier power are available to modulate
the coherent c-w output of the
helium-neon laser.

The electro-opticai modulator is a
cavity type first described by I.
Kaminow of Bell Labs, utilizing the
Pockels effect in a crystal of KDP
(potassium dihydrogen phosphate).
This type of modulator produces a
polarization modulation of the laser
beam. A linear analyzer or polar-
izer is used to convert this to ampli-
tude modulation at the receiving
end.

The beam is focused on the photo-
cathode of the twt photodetector,
which converts the laser signals to
microwave. After passing through
a chain of twt’s, the video is de-
tected and displayed on a monitor.
System sensitivity is about —95
dbm; signal-to-noise ratio approxi-
mately 15 db.

LASER NOISE LOW—GT&E sci-
entists noted with some satisfaction
that within the limits of the experi-
ment, the system noise contributed
by the laser beam was negligible.

There has been some concern that
quantum noise in the beam might
present a problem in communica-
tions applications. In practice, the
major noise contribution came from
the first twt amplifier.

According to Bloom, it is still too
early to predict if economics or en-

electronics



gineering considerations will dic-
tate the replacement or augmenta-
tion of microwave systems by laser
systems. However, he does expect
that simple links will be established
within the next five years.

FULL-SCALE SYSTEM—How the
experimental laboratory setup
might be expanded into a full-scale
laser communication link containing
many thousands of channels is
shown in the lower block diagram.

Realization of such a system
would require use of a modulator
with greater bandwidth than the
10-Mc capability of the cavity type
now available, GT&E presently has
under development a traveling wave
type of modulator, utilizing a long
crystal in a stripline slow-wave
structure. Such a device will have a
bandwidth of several Ge. Other ma-
jor requirements for the system is
higher output power from the laser,
or alternatively higher quantum ef-
ficiency of the photodetector.

All the microwave elements
shown in the diagram are conven-
tional, and the power levels re-
quired for the modulator are of the
same order of magnitude as that
used in present microwave link
transmitters.

Bloom points out that the gas
laser might be replaced by other co-
herent light sources, such as solid-
state lasers. However, superior sta-
bility, spectral purity and ease of
modulation give gas lasers the edge
for this application now.

Weather Bureau
Looks at Stradap

U. S. WEATHER BUREAU is showing
strong interest in Stradap (ELEc-
TRONICS, p 7, Jan. 25), weather ra-
dar data processor that quickly and
automatically makes digital maps
showing intensity and height of
storms.

Robert Simpson, deputy director
of meteorological research for the
Weather Bureau, told ELECTRONICS ;

“We very much like the principle
involved here.”

Simpson said the Weather Bu-
reau hopes to borrow a Stradap sys-
tem from the Air Force Cambridge
Research Laboratories and install it
at a weather station in Norman,
Okla., by spring. He said he has
also proposed that the bureau set up
a network of 4 to 6 Stradap stations.
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All the features you want in a
medium frequency recorder

The oscillo/riter* recorder in-
corporates all the features
you want for top performance,
convenience and reliability.
Modular construction and all
transistorized electronics pro-
vide complete
accessibility
and maximum
reliability;
interchange-

INDUSTRIAL
PRODUCTS
GROUP

SENSING .
THE

RECORDING .

TESTING .
INSTRUMENTS OF

able amplifiers handle more
recording jobs; extended fre-
quency response; top panel
push buttons select 8 chart
speeds from 1 mm/sec to 250
mm/sec; choice of roll or Z-
fold chart paper, interchange-
able ink or heat writing with
Texas Instruments exclusive
rectilinear recording system.
Write for full information.

*A trademark of Texas lnstruments lncorporated,

TEXAS INSTRUMENTS

INCORPORATED

P.O. BOX 66027

HOUSTON 6. TEXAS

DIGITIZING INSTRUMENTS

TEXAS INSTRUMENTS

566
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HELP YOUR POST OFFICE
TO SERVE YOU BETTER
BY

MAILING EARLY IN THE DAY

NATIONWIDE IMPROVED MAIL SERVICE
PROGRAM
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A RELIABLE PLUG-IN

25 AMP RELAY

More compact than
most 10 amp relays

Now, with Hart Series W dpdt relays
you can fit as many as fourteen
25-amp circuits into a space measuring
only 1%4” x 126” x 11}48”!

Easy to install or remove —Spade ter-
minals for socket or quick-disconnect
installation. Also solder terminals.
Long, trouble-free service—Functional
construction with oversized solid
silver contacts and contact bar assure
long-time, dependable switching.
Series W relays have given well over a
million cycles at a 15-amp load.

SPECIFICATIONS
CONTACTS:

Arrangement —dpdt, double make, dou-
ble break. Other arrangements and
sequences.

Load —25 amp resistive, 120 or 240 V a-c

25 amp ind., 120 V a-c (75% p.f.)

12% amp ind., 240 V a-c (76% p.f.)

1 hp 120 V a-c, 2 hp 240 V a-c

25 amp resistive 28 V d-c
MOUNTING: Panel, side or socket
DIMENSIONS: 1% x 1% x 173 inches.
U/L APPROVAL: U/L File 31481

COMPLETE DATA and specifications

are available—new 8-page Relay Guide.

HART

MANUFACTURING CO.

202 BARTHOLOMEW AVENUE
HARTFORD 1, CONNECTICUT
Telephone: Areo Code 203: 525-3491

A SUBSIDIARY OF OAK MANUFACTURING CO.
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OPTICAL FORMAT of intense coherent green light source

Undersea Coherent Light

INTENSE, COHERENT green
light source (ELECTRONICS, p 7,
Feb. 15) can now provide research-
ers with a device useful in undersea
communications, guidance and anti-
submarine studies.

The device uses a nonlinear mate-
rial (see diagram) to frequency-
double the output of an infrared
laser, producing an easily collimated
beam at 5,300 angstroms.

Possible tasks for underwater
light (ELECTRONICS, p 24, June 9,
1961) include:

e Secure communications between
submarines

e Mine detection without trigger-
ing sonar-activated pickups

e Guidance systems for torpedos
and other unmanned submersibles

e Precision outlining of a target.

SOURCE INTENSITY—The new
green light source was developed at
Lear Siegler’s Laser Systems Cen-
ter, Ann Arbor, Mich.

Conversion is made from 1.06 mi-
crons in the near infrared to 0.53

microns in the green portion of the
visible spectrum, with an efficiency
of 1 to 3 percent.

An output-pulse intensity of 10
Kw has been reported, with a band-
width of 2 angstroms centered at
5,300 angstroms, roughly equal to
a high-efficiency white light source
of 300 Kw, on a pulse basis.

The narrow beam angle of the
green light source, one milliradian,
also provides an optical gain of up
to 1 billion, over that of an omni-
directional white light source (as-
suming recollimation of the green
light source).

The nonlinear materials tried in-
clude KDP (potassium dihydrogen
phosphate Yand ADP (ammonium
dihydrogen phosphate).

Three sharp lines in the green op-
tical region were observed 15 A
apart. Each are 2 A wide with 90
percent of the energy in one line,
at 5,305 A. The actual frequency
may be shifted as a function of the
host material in the neodymium
crystal of the exciting laser.

Noneryogenic Associative Core Memory

FIRST PHOTOS of its associative memory (see p 7, Oct. 12, 1962) were
released last week by Goodyear Aircraft. Company says it can simultan-
eously compare 32,000 10-digit numbers. Memory arrays are made up
of multiaperture ferrite devices. The portable feasibility model contains
8 10-bit words. Words can be up to 200 bits long

electronics



AUJTOMATED MOMNITFORING FOR COMERENT AND NOMN-COMERENT RADAR SYSTEMS

Sperry Assures Radar Availability. Sperry’s Radar Performance Analyzers provide complete overall performance
measurement and monitoring for field maintenance support, operational monitoring and factory evaluation of every
type surveillance radar . . . matched filter. pulse compression, coherent or non-coherent MTI, doppler, pulse doppler
or conventional types. [[1 Over 50 basic radar types currently in use, many previously requiring special test equipment,
may be tested with Sperry’s new rpa. Optioral field tested circuitry is available for even more specialized test require-
ments. ] Modular format — for interchangeable use of various electronic units and r-f front g
ends — provides economical comprehensive test capability at multi-radar sites and in factory '41 Lie( 1
test applications. | Company sponsored efiort on Radar Performance Analyzers for tracking g 'FI. l !v
radar applications, doppler altimeters and beacon transceivers is under way. Write or call « 1

for complete information about Sperry’s new economical Radar Performance Analyzers, DIVISIONS CF

SPERRY RAND
SPERRY MICROWAVE ELECTRONICS COMPANY, Clearwater, Florida. CORPORATION
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“CLAIREXCOR NYC — TELEGRAM

AT 1201 PST TODAY DEC 14 1962 THE MARINER 11 SPACECRAFT MADE ITS CLOSEST APPROACH TO
THE PLANET VENUS WITHIN THE PLANNED MmISS CORRIDOR THIS INTERPLANETARY FLIGHT HAS SET MANY B’IEETINGS AHE@
WORLD RECORDS INCLUDING COMMUNICATIONS DISTANCE QUANTITY AND SIGNIFICANCE OF DATA RECEIVED o
THREE AXIS ATTITUDE CONTROL AND INTERPLANETARY SPACE MANEUVER.

“WE ARE PLEASED TO REPORT THAT YOUR CADMIUM SULFIDE PHOTOCONDUCTORDETECTORS USED IN

:ggs g::n:lslko;rl SUN S‘E)NSORS AND SUN ATE MHAVE OPERATED SUCCESSFULLY THROUGHOUT THE COMPLETE SOLID STATE CIRCUITS INTERNATIONAL
YOUR DETECTORS HAVE PLAYED A KEY PART IN THE 55 OF THIS HIGHLY SUCCESSFUL : g i-
MISSION. JET PROP LAB G W MEISENHOLD. 7.8 G FONEY J M WHALEN" CONTFIL Aol BISEEGn, L1y Ul

versity of Pennsylvania; Sheraton

Hotel and U. of P., Philadelphia,
Pa., Feb. 20-22.

RESIDUAL GASES IN ELECTRON TUBES

| symMPosiuM, [talian Society of
Physies; Scientific and Technical
Assoc., Milano, Italy, March 12-15.

FERENCE, Society of Vacnum Coat-
ers; Park-Sheraton Hotel, New
York City, March 14-15.

PACIFIC COMPULER CONFERENCE, AIEE;
California Institute of Technology,
Pasadena, Calif., March 15-16.

THIN-FILM VACUUM METALLIZING CON-
% /

BIONICS SYMPOsSIUM, United States Air
Force; Biltmore Hotel, Dayton,
| Ohio, March 18-21.

IEEE INTERNATIONAL CONVENTION, In-
\ stitute of Electrical and Electronics
Engin