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Research supported by the Geophysics Branch of the Office of Naval Research s

Atop the Research Building of the

B - 3 X New Mexico Institute of Mining and Technology stands

o o @ 1= C‘ mmC\ S Ak o a shelter containing complete apparatus for photographing light-

© & © - ning phenomena as the bolts streak across the sky. An integral

part of this apparatus is the versatile General Radio Type 1391-B

Type 1391-B Pulse, Sweep, and Time-Delay Generator. Increased luminosity

Pulse, Sweep, and Time-Delay Generator caused by the lightning stroke is detected by a photomultiplier

The Complete, Wide Range Pulse Source tube, which delivers a negative pulse to the Type 1391-B. Using

% Fast Rise and Decay Times — better than 15 ns. the time-delay function of the Generator, an accurate delay is in-

# Push-Pull Pulses with Durations from 25 ns to 1.1 sec. serted. This delayed output pulse is then delivered to a Kerr Cell

% Time Delays from 1 usec to 1.1 sec. modulator which supplies the necessary 0.1 usec, 50-kilovolt
* No Duty Ratio Restrictions. puise for triggering the Kerr Cell shutter.

% High Accuracy and High Resolution Throughout. The sweep feature of the Type 1391-B is used to avoid exceed-

* Coincidence Circuitry for Multiple Pulsing and Time Selection. ing the duty-ratio restrictions of the modulator. The initial trig-

% Variable Output Impedance — 50 to 600 ohms. ger pulse starts the sequence with a pulse to the Kerr Cell, but

. X?éii‘s'.'ﬁe é’n”’%‘aaé‘éf‘ed“’a”e‘y ot TOTIE SRSy no new puises result until the predetermined sweep is over. Dis-

+ Linear Sweep Voltage from 3 usec to 0.12 sec. arming the Generator in this manner allows a maximum of one
PRICE . . . $2025. pulse per 3 milliseconds to the Kerr Cell.

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

NEW YORK, worth 4-2722 CHICAGD PHILADELPHIA WASHINGTON, 0. C. SYRACUSE SAN FRANCISCO LOS ANGELES ORLANDO, FLA. IN CANAOA
District Office in Ridgefleld, N. J Oak Park Abington Silver Spring Syracuse Los Altos Los Angeles Orlando Toronto
WHitney 3-3140 - Village 8-9400 HAncock 4.7419 JUniper 5-1088 Glenview 4-9323 WHitecliff 8-8233 HOliywood 9-6201 GArden 5-4671 CHerry 6-2171
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Amperex 550M cold-cathode decade counter requires less than 5

volts at less than 50 pa to produce a discharge. See p 60 COVER

STANDARD COMPUTER CODE ALMOST READY. ASA re-
ports at symposium in Houston progress on preparation of
standards to permit computers to talk to computers
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ode
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USS Crevalle, namesake of the “Bull-dog of the Sea”.

Edo UQN-1A, serving daily aboard the Crevalle.

DURABLE DEFENSE TEAM...USS CREVALLE and EDO’S UQN

‘When the Navy’s USS Crevalle made her 9,000th
dive off New London recently, precise bottom sound-
ing data was relayed to her Control Room crew by
Edo UQN-1A, Serial #1. Here’s a remarkable rec-
ord of longevity, in an era noted for fast obsolescence.

The submarine Crevalle, commissioned 24 June
1943, made seven war patrols during World War 11,
sank 22 Japanese ships and damaged 10 more, earned
numerous citations for ship and crew. T'wice she was
decommissioned, twice again re-commissioned. Now,
as AGSS 291, the Crevalle is in constant operational
readiness, also trains new submariners for fleet duty

%CORPORATION

at New London, Connecticut.

Matching the Crevalle in durability is the UQN
deep depth sounding unit in daily use in her Control
Room. Edo delivered this unit to the Navy 20 Octo-
ber 1950. UQN-1A, Serial #1 has since been followed
on Edo’s production line by more than 1,200 UQN
units—a quantity production record unmatched by
any comparable equipment.

Edo’s UQN, now in a sophisticated 1E model, is
standard depth sounding equipment aboard the
Navy’s surface ships as well as her submarines . . .
including the entire new nuclear-powered fleet.

In Canada:

College Point 56, L. I.,, New York
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ARNOLD 6T CORES:
PROTECTED AGAINST SHOCK,
VIBRATION, MOISTURE, HEAT.. .

AVAILABLE FROM STOCK

The hermetically-sealed aluminum
casing method developed exclu-
sively for Arnold 6T tape cores is
packed full of advantages for you

. performance-improving and cost-
saving advantages.

It is compact: you can design
for minimum space/weight re-
quirements. It’s extra-rigid to pro-
tect against strains. And it gives
you maximum protection against
environmental hazards. Arnold 6T
tape cores are guaranteed against
1000-volt breakdown . . . guaran-
teed to meet military test specs for

November 3, 1961

resistance to shock and vibration

. guaranteed also to meet mili-
tary specs for operating tempera-
tures. They require no additional
insulation before winding, and can
be vacuum-impregnated afterward.

And now a NEW Arnold service:
immediate delivery on your proto-
type or production requirements
for Deltamax 1, 2 and 4-mil Type
6T cores in the proposed EIA
standard sizes (see AIEE Publica-
tion 430). A revolving stock of
approximately 20,000 Deltamax
cores in these sizes is ready for you

on warehouse shelves. Subject to
prior sale, of course, they're avail-
able for shipment the same day your
order is recesved.

Use Arnold 6T cores in yoxr de-
signs. Technical data is available;
ask for Bulletin TC-101A and Sup-

plement 2A (dated June’60). Write
The Arnold Engineering Company,
Main Office and Plant, Marengo, 1.

ADDRESS DEPT. E-11

RNOLD

o SPECIALISYS In MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL
CITIES * Find them FAST In the YELLOW PAGES

1538
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CROSSTALK

LASER RANGING UNIT in
a suitcase demonstrates the
compact form optical radar
may take. With electromag-
netic radiation at optical fre-
quencies now a controlled
phenomenon through develop-
ment of the laser, instru-
ments such as this DMartin
Company unit are considered
practical.

Internal view of the self-
contained unit reveals: high-
voltage power supply (upper
right), laser head including
flash lamp, ruby and optics
(middle right), receiving op-
tics and detector (lower

al
right), low-voltage power supply (upper center), trigger
(center-right), pulse shaper (center-left), batteries (upper
left), digital range counters and readout (middle and lower left).

This working prototype will measure range in feet at distances
of 31% to 5 miles; readout is on a digital display. Uses include
missile guidance, mapping and surveillance all at high accuracy.

These and other applications of lasers are discussed in the sec-
ond of a series by Associate Editor Vogel and Assistant Editor
Dulberger. Their article begins on p 40.

Coming in Our November 10 Issue

NEREM HIGHLIGHTS. Advances in coherent light, solid-state elec-
tronics, radio astronomy and microminiaturization are among develop-
ments that will be reported at the Northeast Electronics Research and
Engineering Meeting opening in Boston Nov. 14. They’ll be spot-
lighted in next week’s conference roundup by New England Editor

Maguire.
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Every Electronics Manufacturer, Large or

Small, Can Benefit from Raytheon’s INSCAIR

INSCAIR is RAYTHEON’S “INSTRUMENT
CALIBRATION AND INCIDENT REPAIR” serv-
ice now available to manufacturers. It is a low cost
basic program designed to insure time, frequency and
voltage accuracy of electronic test equipment used
by manufacturers or laboratories.

Through INSCAIR, Raytheon will carry out test
equipment maintenance and calibration during your
peak load periods. A complete year-round mainte-
nance program is also available for your equipment on

a fixed cost basis. Return of the equipment in mini-
mum time, restored to the original manufacturer’s
specifications, is assured. The INSCAIR program is
under the direct supervision of experienced Raytheon
electronic engineers, using measurement devices with
traceability to NBS standards.

For brochure giving complete scope and capabilities
of Raytheon’s Electronic Services Division, write to
Raytheon Company, Department 66, Lexington 73,
Massachusetts, Attention: M. B. Curran.

RAYTHEON COMPANY

ELECTRONIC SERVICES DIVISION

Product Support and Customer Service — Field Engineering — Design Engineering — Site Surveys and Planning — Installation — Systems Manage-
ment — Special Projects — Maintenance — Overhaul and Repair — Restoration and Retrofit Programs — Technical Training — Technical Publications.
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CERAMIC
ELEMENTS

ELEMENTS
FOR ALL
APPLICATIONS
=~ AS WELL AS

COMPLETE
TRANSDUCER ASSEMBLIES
FOR MOST APPLICATIONS,
SUCH AS UNDERWATER
SOUND AND
VARIOUS ORDNANCE AND
MISSILE DEVICES.
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Sprague-developed mass production
. and quality-control techniques assure
lowest possible cost consistent with
| utmost quality and reliability. Here
too, complete fabrication facilities
| permit prompt production in a full,
wide range of sizes and shapes.
Look to Sprague for today’s most
| advanced ceramic elements — where
continuing intensive research prom-
| ises new material with many proper-
ties extended beyond present limits.

YOUR INQUIRIES
% ARE INVITED

gB™ WRITE FOR
. _Z= LITERATURE
I SPRAGUE ELECTRIC COMPANY

35 Marshall Street, North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY

" SPRAGUE

A ® ]
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COMMENT

Ions and Health

I have read Warner Clements’
comments together with your own
which appeared in the September 8
issue (p 6) and which concerned
the general subject of ions and
health. It has been my experience
that everyvthing stated by Mr. Clem-
ents can be supported by factual
evidence and for the most part has
been reported rather thoroughly in
the literature, whereas some of the
comments in your response are not
well documented, at least to my
knowledge.

The primary source of ions at the
earth’s surface is radioactivity of
the soil. A second source is from
cosmic rays. Other sources at the
earth’s surface are relatively insig-
nificant and play only a small role
in the total ion density. It has been
observed that forest fires contribute
a major change in the ion density
at the earth’s surface. Nuclear ex-
plosions have also been observed to
have a major effect, but these are
isolated  exceptions. Ultraviolet
light has little or no effect at the
surface, and it is most frequently
observed that the small-ion density
is highest in the early morning
quiet hours prior to sunrise.

To the best of my knowledge,
both the positive and negative ion
density increase during snow, hail,
and to a lesser degree, sleet. The
formation of ice crystals has a pro-
nounced effect on the local ion den-
sity. The greatest changes in ion
density occur during periods of fall-
ing barometric pressure, and this is
attributed to the exhalation of air
from the ground. In higher alti-
tudes the air is cleaner, and there-
fore the life of the small ion is
much greater. This results in a
higher small-ion density, and also
a higher average ion mobility, be-
cause of the lower air density.

It is rather rare that the small
negative ions exceed the number of
small positive ions at the earth’s
surface. This has resulted in a good
deal of confusion regarding the
role of negative ions as a stimulus
for good health. Perhaps this can
be explained in part by the fact that
in our urban centers and inside our
homes, local air pollution reduces

the small-ion density of both polar-
ities to an abnormally low level, and
that most home heating systems
generate positive ions only, thereby
creating an unfavorable balance.
Possibly it is the absence of nega-
tive ions that is so detrimental, as a
slight excess of positive ions in
clean outdoor air is normal.

JOHN C. BECKETT
President
Palo Alto Engineering Company
Palo Alto, California

Patent Practices

It is rather depressing to read the
discussions in Comment regarding
patent practices by U.S. corpora-
tions. Mr. Albert Goodman (August
25, p 6) states that “it is standard
practice for an employee, upon hire,
to sign away all rights . . . whether
related to his R&D activities or
not.” In a collection I made of 20
employvee patent agreements used
by major companies, all but one of
the agreements were restricted to a
defined sphere of company activi-
ties.

Mr. Goodman refers to R&D paid
for by the government. If he were
to form his own company, he would
shortly discover that he would not
be eligible for R&D contracts with-
out a backlog of know-how and ex-
perience in the contract field, which
would make his own contribution to
the work far outweigh the modest
profits usually realized.

THOMAS A. TARR
Burbank, California

Silicon-Carbide Varistor

1 have received inquiries concern-
ing the type and supplier of the SiC
varistors used in the circuit de-
scribed in my article, Varistor Net-
work Controls Voltage-Tuned Oscil-
lator (July 28, p 44).

All seven SiC varistors I used are
of the disk and lead type, 18 mm
in diameter and 1.8 mm thick. The
supplier is Ishizuka-Denshi Co.
Ltd., 2915-2, Koiwa-Cho, Edogawa-
Ku, Tokyo, Japan.

MasaMmi UNoO
Chiba University
Iwase Matsudo City, Japan
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This 14-page factual report compares the six major
types of in-line readout devices from the sto ndpoint

of viewing distance, viewing angle, speed and

method of operation, size, weight, power, cost,
reliability and life.

Write for the Readout Fact Finder today. Learn where

INIXIE® Indicator Tubes stand in relation to other SRR - ctcecTRo~ug CONTNBUT'O:‘ 2
visual displays in this unique comparative study. Burroughs pCorporat 10N
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These four new # broadband, medium power
Traveling-Wave Tube Amplifiers give you at
least 1 watt output for one milliwatt input
over their complete frequency ranges. They
provide significant range expansion for your
present signal generators and electronic
sweepers.

Compact, rugged and dependable, these
amplifiers incorporate lightweight, periodic-
permanent-magnet TW'T’s; each instrument
weighs just over 30 Ibs. New & modular con-

struction combines in a single instrument a
portable bench amplifier and a neat, clean
rack mount unit.

All four models incorporate specially de-
signed circuitry to provide amplitude modu-
lation from dc to 100 KC, with internal ampli-
fication so that small modulation signals cause
a large output power change. Very low spuri-
ous phase modulation is assured through in-
corporation of electronic regulation in the
helix, anode and filament supplies.

S PE C | F' CAT | O N S Input, Output Impedance: 50 ohms, SWR less than 2.5
Connectors: Type N, female
Model: 9A
Frequeroy Range 14:GC 24491:0 e 495A Front Panel Controls: Gain
- ) ) e 7.0124 GcMeter Monitors: Anode, helix, cotlector and cathode
Price: $2,300.00 $2,300.00 $2,900.00 $2,900.00 current
i . Dimensions: 1634” x 512” x 183" deep (cabinet
Common Specifications convertible to rack mount)
Output for 1 mw Input: At least 1 watt 19” x 5%4” x 1614” deep behind panel
Maximum rf Input: 100 mw (rack mount)
Small Signal Gain: Greater than 30 db Weight: 31 Ibs.
Amplitude Modulation Passband: DC to 100 KC

Modulation Sensitivity: Approx. 20 db rf change for a 20 v

peak mod. sig. (DC to 50 KC)

HEWLETT-PACKARD COMPANY

1092A Page Mill Road Palo Alto, California, U.S.A.
Cable "HEWPACK" DAvenport 6-7000

Sales representatives in all principal areas

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

Call your & representative today for fuil information
on these versatile TWT Amplifiers.

HEWLETT-PACKARD S.A.
Geneva, Switzerland
Tel. No. (022) 26. 43. 86

Rue du Vieux Billard No. 1
Cable “HEWPACKSA"

® 493A,4-8 GC

November 3, 1961

@ 495A,7.0-124 GC

7369
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Under any circumstance...placed under continuous load,
or held “in reserve’” for months...operating under severe
environmental conditions of shock, vibration, or humidity
. Dale precision resistors retain their stability.
Stability is inherent in Dale resistors because it has been
firmly infixed by design and methods of manufacture
. methods which have reached ncw levels of achieve-
ment as the result of Dale’s super-high reliability develop-
ment program.
SPECIAL PROBLEMS? Let us help you with your re-
quirements for special resistance products. We make
modifications of standard products, resistor networks,
matched pairs, etc. Send us your specs.
PROMPT DELIVERY: Whether your need is for a
short “test run” or a large production release, Dale offers
prompt service, direct from the factory and through a
widespread network of distributors.

Iﬁsngf%N'—,s DALE ELECTRONICS, INC.

1300 28th Ave., Columbus, Nebr, U.S.A.
A subsidiary of HATHAWAY INSTRUMENTS, INC.

10 CIRCLE 10 ON READER SERVICE CARD

Type MF resistors

completely stable
under

continuous load

~

TYPE MF RESISTORS
METAL FILM  MOLDED » PRECISION

These new resistors combine the
advantages of Dale molding tech-
niques with advanced high vacuum
evaporated metal film procedures
to provide the best characteristics
of wire wound resistors, while re-
taining miniature size. Inherently
good R.F. characteristics and low
noise levels.

® RATED AT 15 watt, Y4 watt, V5 watt,
1 watt, 2 watts

® RESISTANCE RANGE from 100 ohms to
4 megohms, depending on type

e TOLERANCE =+ 1%

® TEMPERATURE COEFFICIENT * 50
and £+ 100 P.P.M.

® FULL POWER to 125° C.

® COMPLETELY INSULATED; complete pro-
tection against moisture and salt spray

Write for Bulletin R 43 and
handy cross reference file card

electronics



ELECTRONICS NEWSLETTER

Rocket Uses Waves for Launching Pad

PT. MUGT, cALIF. —Feasibility of launching super rocket boosters by
floating them in the ocean until firing, then recovering them to
drastically cut cost of space shots, is being tested. Last week, Aero-
jet-General and the Naval Missile Center jointly launched a Seabee

rocket four miles at sea.

The Seabee went up 5,000 feet
and came down with a parachute.
Two months ago, this rocket,
tethered by a 30-ft line, was fired
from a small lake near Azusa. It is
scheduled to go aloft again Nov. 1.
Reportedly, this is the first time a
liquid-fueled rocket has been
launched while floating and the
first time the same rocket has been
fired twice. Firing signals were re-
ceived by an antenna on the nose
cone, which protruded 4 ft out of
the water.

First shot in Navy’s Hydra proj-
ect was a telephone pole with a solid
fuel charge at its base. Navy has
also fired Arcas rockets equipped
with flotation devices.

Raytheon Buys Second
Semiconductor Company

RAYTHEON, which bought CBS Elec-
tronics’ plant recently, is now aec-
quiring a semiconductor plant on
the west coast—Rheem Semicon-
ductor, Mountain View, Calif.
Rheem’s 1961 sales are estimated
at over $6 million.

Rheem has specialized in silicon
devices for military use. Its forte
is mesa types, but it is developing
planars and epitaxials, which Ray-
theon says will fortify Raytheon
work in integrated circuits.

Raytheon also announced plans
to expand A. C. Cossor, Ltd., of
England, which Raytheon acquired
in September for $6 million.

Merger of Communications,
Data Processing Urged

COMMUNICATIONS system under de-
velopment at Lincoln Labs, MIT,
is aimed at error-free transmission
of 8,000 bits a second. System was
reported at closing luncheon of
Computer Applications Symposium,

November 3, 1961

in Chicago last week, by Prof. Al-
bert Fano. He stressed that the new
breed of computer engineers must
ignore false boundaries between
data processing and communica-
tions. New system’s improved
transmission would more than com-
pensate for added terminal equip-
ment costs, he pointed out.

Inertial Gyros Reduce
Missile Guidance Cost

GUIDANCE SYSTEM for short and me-
dium-range missiles uses three in-
ertially driven gyros. Compressed
gas starts the gyros spinning, then
gas is cut off just before launch.
The gyros run for three to five min-
utes, enough for a 100-mile flight.
Lear, which has Army contract to
develop the system for a new class
of bombardment missiles, claims
technique cuts guidance cost as
much as ten times.

Tv Interference Wasn’t
Fault of Needle Belt

GOVERNMENT SCIENTISTS reiterated
last week that Project West Ford
was not the reason for the rash of
complaints here and abroad of in-

terference with tv reception.

They said the reason could be a
periodic high reflectivity in the
ionosphere’s E-layer, or a tempera-
ture inversion in the atmosphere,
or possibly Russia’s nuclear bomb.

Radioactive debris could increase
ionization in the ionosphere. Coin-
cidentally, one aim of the orbiting
belt of tiny dipoles is to ensure
communications in a nuclear war.
Thermonuclear blasts at the right
altitude would disturb ionospheric
scatter communications, but a secat-
tering belt at 2,000 miles altitude
would be virtually immune.

Besides, the government scien-
tists said, only highly sensitive in-
struments could pick up signals
from the belt of 8-Gc tuned dipoles.
One proof of this was that, up till
a few days ago, contact had not yet
been made with the belt.

Transistor Manufacturer
Sees Profits Rebounding

AT LEAST one semiconductor manu-
facturer sees ‘‘the worst behind
us”. David Bakalar, president,
Transitron claims severe price-cut-
ting has abated and that placement
of military prime contracts fore-
shadows influx of components or-
ders in the next few months.

Bakalar told stockholders last
week that company bounced back
into black in first quarter ended
September 30, after suffering its
first net-loss year. Sales were $8.4
million and after-tax net $200,000.

He predicts “plenty of growth
areas opening up for semiconduc-
tors” and sees ‘“more breathing
space’” as withdrawals from field
and mergers lessen competition.
Transitron is looking for acquisi-
tions too, he said.

Tough Road to Hoe? Try This

CZECHOSLOVAKIA says it now has a farming control that is 300
percent more efficient than old-fashioned ways of positioning hoes
and other tractor-drawn farm implements.

A vertically moving rod with a roller at the end detects furrow
ridges. Signals indicating rod position are amplified in a battery-

powered transistor unit.

Relays control electrohydraulic valves

that adjust the implement bar’s position.

1



New Transceivers
Lighten GI's Load

ARMY is replacing its Korean War
vintage AN/PRC-8,9,10 with a new
model, the AN/PRC-25, which does
the same job as the three separate
sets and weighs only 17 1b, 11 oz,
including batteries.

Developed at Army Signal R&D
Lab, Fort Monmouth, it is all-
transistor except for a transmitter
tube. Thirteen crystals control 920
f-m channels. Selector knobs click
for tuning in the dark and stops
quickly locate two selected channels.

Army has awarded RCA a $9 mil-
lion contract to make 8,598 sets.

Air Force Buys Guidance
Systems on Incentive Plan

NEW CONTRACT of $17.6 million for
Atlas ICBM inertial guidance sys-
tem has been awarded Arma by Air
Force. Purchase is being made un-
der fixed-price incentive contract.
Previous contracts were cost plus
fixed fee, which provided lower re-
turn but reduced risks. System was
aboard Atlas on two 9,000-mile
flights this year. Arma says it will
subcontract $3.8 million in com-
ponents and materials.

Saturn’s Success Paves
Way for Moon Shots

“PERFECT”’ was the word observers
used to describe the launching of
the huge—Dbigger and heavier than
the Statue of Liberty—Saturn
booster rocket last week at Cape
Canaveral. If further launches go
as well, manned Apollo spacecraft
will be in earth orbit by 1964 and in
lunar orbit by 1966.

The engines burned 119 seconds,
lifting the rocket up 95 miles and
out 200 miles—the planned tra-
jectory. The shot was given a 30
percent chance of complete success.
NASA officials said they would have
been happy with a 60-second flight
and content with just the principal
objectives, engine ignition and lift-
off.

Airborne Scatter System
Experiment Is Planned

AMONG THOSE waiting for word on
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success of Project West Ford was
Boeing, which has designed a
maneuverable microwave antenna
system for installation in its jet
tanker-transport, the KC-135.

System is to investigate using the
dipole belt for communications with
high-flying aircraft. A computer
will keep the antenna aimed at the
belt while the plane maneuvers.

Other tests will see if aircraft
can be used as maneuverable relay
points for communication with
satellites, space vehicles and other
aircraft. Equipment range is 6,000
miles.

Western Union’s Birthday
Present: $335 Million

WESTERN UNION Telegraph Co. last
week announced a $335 million ex-
pansion in telecommunications.
Projects—to be largely completed
by 1964—include a transcontinental
microwave system, data communi-
cations system for Air Force and
two-way, direct-dial teleprinter
system.

The announcement was made by
Walter P. Marshall, president, at
the start of centennial celebrations
in Omaha. The Pony Express was
put out of business there 100 vears
ago when crews tied the knot in
eastward and westward lines of the
first transcontinental telegraph.

Three-Channel Paramp
Steps Up Radar Range

THREE-CHANNEL parametric ampli-
fier credited with increasing effec-
tive range of an AN/FPS-16 radar
by 50 percent has been announced
by Varian Associates. It is said to
reduce radar system noise figure
from 10.5 db to 3.5 db, equivalent to
increasing r-f power output by a
factor of five.

One amplifier has been sold to
White Sands for missile tracking.
It employs a new type of gallium-
arsenide varactor diode and is
pumped by a two-cavity klystron
which delivers one watt minimum
power at 17.750 Gec. Frequency
range is 5.42 to 5.85 Gc tunable,
and instantaneous bandwidth is 25
Mc minimum.

In Brief . . .

CONTINENTAL Electronics Mfg. Co.,
which built Navy’s $50 million vIf
station at Cutler, Me., has con-
tract to design similar station in
Australia.

CANADIAN Army has mobile radar
set that can find enemy battery
by backtracking flight of incom-
ing shell or rocket.

UNIVAC reports it has 166,000 bi-
nary digit thin-film memory with
nondestructive readout, occupy-
ing one-third cu ft.

NASA CONTRACT awards include $19
million to Douglas Aircraft for
Delta vehicles and $8.6 million to
Ling-Temco-Vought for Scouts.

ARMY is buying $8.3 million in
classified equipment from Sperry
Rand; $2 million in radar for
Hawk missiles from Raytheon;
$3 million in Motorola surveil-
lance gear.

NAVY contracts include $6.5 million
to Sperry Gyroscope for passive
submarine detection systems; $2
million to Hazeltine for radar
range-height indicators; $1 mil-
lion to GE for Sidewinder missile
guidance control.

AIR FORCE production orders include
$2 million to Motorola for tele-
printers; $1.9 million to Kollsman
for automatic astro compasses;
$1.2 million to Dubrow Elec-
tronics for radar.

LINK won $3 million in Navy and
Air Force contracts for trainers,
simulators and service; Motec
Industries, $1.4 million for vari-
ous components; Collins Radio,
$1.8 million for airborne com-
munications and navigation
equipment and test sets.

GE IS INSTALLING communications
systems at Titan II missile bases
at Davis-Monthan, Little Rock
and McConnell Air Force Bases.

RCA SUBCONTRACTORS for Air Force
Satellite Inspector program (for-
merly Saint) include Minneapolis

Honeywell, guidance; Westing-
house and Emerson Electric,
radar.

FAA WILL BUY another $1 million in
dopper direction finders from
Servo Corp. of America, for total
of $2.7 million.
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When it comes to High Voltage power packages—boosting power or
shrinking size or both together—AMP’s Capitron Division is completely
equipped to tackle your toughest design and production problem. It
has skilled personnel and research facilities—has the exclusive AMPLI-
FILM dielectric for tremendous power in smaller packages—has, too,
extensive production facilities to give you High Volume and complete
quality control.

And, for off-the-shelf power packages, Capitron has developed keep-
alive, indicator and modulator power supply packages that set new
standards for high output and small cube. Whether your requirement
concerns low ripple voltage, close regulation, minimum size or rugged
construction, see Capitron first. Engineering facilities are also available
for designing AC/DC input transistorized supplies for missile or other
applications. For more information, write today.

e e 0

HA/HV LEADS

CAPITRON DIVISION
AMP INCORPORATED

Elizabethtown, Pennsylvania

Capitron products and engineening assistance are available in Canada through Aircraft-Marine Products of Canada, Ltd.. Toronto, Canada
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ELECTRONIC
WIRE AND CABLE
THROUGH
RADIATION
CHEMISTRY

IB and ,}/ are the Greek letters
used as universal symbols to de-
note beta rays and gamma rays.
Beta rays are high-energy elec-
trons travelling at velocities close
to the speed of light. Gamma
rays are a form of electromag-
netic radiation which have the
unique ability to penetrate sub-
stantial distances through even
the most dense materials.

These two types of radiation con-
stitute the basis of a revolution-
ary industrial processing tech-
nique in the field of radiation
chemistry. This technique has led
to the design, development and
manufacture of an important new
series of insulated wire and cable
products.

Additional information on these
Raychem products will appear in
this space every four weeks dur-
ing the coming year.

OAXKSIOE AY NORTHSIOE

REOWOOO CITY, CALIFORNIA
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~ WASHINGTON OUTLOOK

l FASTER TAX WRITE-OFFS for production equipment in the

electronics industry can be expected when the Treasury Depart-
ment revises Bulletin F, the guide for Internal Revenue agents.

| Indication of what is in store for other industries is contained

in a ruling given the textile industry for special reasons. Textile
equipment that had a tax life of 25-40 years is now written off
in 15 years; tax life of other equipment has been cut from 12-20
years to 12.

Growth industries, like electronics, are expected to benefit most

| from Treasury rulings next spring. Rate of technological ad-

vance and machinery obsolescence will be the criteria for faster
write-offs. This, plus the development of better machinery under
pressure of domestic and foreign competition, was the basis for
the ruling on textile equipment. Electronics industry will have
to show government officials that present depreciation rates are
out of line with industry practice.

FEDERAL AVIATION AGENCY proposes that all non-airline,
turbine-powered aircraft weighing over 12,500 lbs and all planes
in this weight class certificated to fly above 25,000 ft be required
to have electronic flight recorders on board. FAA requires flight
records because of their importance in accident investigations.
All turbine-powered airline planes and all airline aircraft cer-
tificated to fly above 25,000 ft now are required to carry this
equipment. Before the proposal is put into law, the agency is
surveying the aviation industry for its views.

LATEST COMMERCE DEPT. figures show that shipments of
selected electronic components rose three percent in April-June,
1961, over the previous quarter. Military shipments rose about
two percent, nonmilitary about four percent. Second quarter
1961 output was about three percent over production in the same
period last year. Nonmilitary shipments were up about six per-
cent from last year and military down about one percent.

DEFENSE DEPT. is embarking on a policy to bolster the status
of its major R&D installations. Laboratories will be given a
more direct monitoring authority over R&D projects, pay scales
for engineers and scientists on military payrolls will be boosted,
and management of laboratories will be streamlined to limit
authority of nonscientific administrators.

Defense officials say there is no intent to reduce R&D con-
tracting. The outlook is for continuation of the present defense
R&D trend: roughly 25 percent in-house, five percent by private
non-profit research organizations, the remaining 70 percent by
industrial contractors.

TREASURY SECRETARY Douglas Dillon said last week that
electronic processing of tax returns will be introduced gradually,
starting in the Southeast next year. Internal Revenue Service
paperwork has been mounting: total tax returns will go from
94 million to 111 million by 1970. Edp will allow thorough cross-
checking instead of sampling.

electronics



6 beta rays
"Y gamma rays

LEADER IN RADIATION CHEMISTAY
FOR ELECTRONIC WIRE AND CABLE

RAYCHEM

® CORPORATION
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We're living in a needing, buying, growing America—a
time for new and improved products and services —the
creation of new jobs. More than ever, a businessman with
an idea, with the urge for something better will move ahead
with our expanding economy.

But after the idea, what follows can be a costly period
of research and development. Not necessarily —if you use
the immense 9-billion-dollar fund of research and patent
information that's available at your U.S. Department of
Commerce. Think of the saving — in time and money.

For example: there are reports on extensive research by
your Government in new products and processes. A trans-

build a better one.
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lation of data on inventions and discoveries abroad — infor-
mation on over 3 million patents—a fortune in patents
owned by your Government. All this is yours —for your use
and your benefit.

Take advantage of the many ways in which your business
can grow. In developing new products and services. In the
lucrative foreign markets. In new U.S. markets. In attract-
ing new industry to your local community. Just phone or
write the U.S. Department of Commerce Office of Field
Services in your city, or Washington 25, D.C. Your
U.S. Department of Commerce is always ready to*
help you grow with America!

NOW’S THE TIME TO GET GROWING IN A GROWING AMERICA!
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MOVING
AIR

IS
CHILD'S
PLAY

CONTROLLING
IT

TAKES

AN

EXPERT

In years of specializing in air moving and cooling,
at times we have been undersold, outmaneuvered
and outtalked. But we’ve seldom been outde-
signed or outperformed. Sconer or later most
air moving problems come to Torrington.
Brochure 102 proves why it should be sooner.

TORRINGTON

TORRINGTON

MANUFACTURING COMPANY

CONNECTICUT




There’s business out there.

You're looking at more than a horizon. It's a future, yours
and America’s. Out there is Europe and Latin America and
Asia and Africa. But in 1960, of all U.S. manufacturers, less
than 5% saw these foreign shores for what they are worth:
a 19-billion-dollar export market, a vast source of foreign
trade.

Move in for your share. Build your business and help
keep America growing. Extra production creates more jobs,
helps balance the outflow of gold, and wins new friends
abroad with U.S.-made products.

Even if you've never sold overseas, you have a rare op-

portunity to start—now. Your U.S. Department of Commerce
will help with counsel by experts on what, where and how to
sell —with data on credits, payments and financing. A pack-
age of invaluable know-how is yours for the asking.

Now's the time to discover the many ways in which your
business can grow. In the lucrative export markets. In new
U.S. markets. In developing new products. In attracting new
industry to your community. Just write or phone the U.S.
Department of Commerce Office of Field Services in gsgg,
your city, or Washington 25, D.C. They are ready to W
help you grow with America! Yo w

NOW’S THE TIME TO GET GROWING IN A GROWING AMERICA!
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Electronics
Manufacturer . .

What

Money can buy land on which to build a plant . . . it can

pay for the plans and labor necessary to construct the building
ee . . . it can hire persons to work in it . . . but it can’t buy the
right kind of spirit so necessary for success' Like the corn that
grows up to an elephant’s eye, the spirit of the Oklahoma
people stands high . . . because Oklahoma wants to succeed!

We can cite example after example to show how this desire
l‘ to succeed has meant rapid progress for electronics firms that
d one have moved to this energetic state. Actually, Oklahoma is a
natural for electronics industries by virtue of existing markets,
resources and facilities. Bright, young, adaptable workers;
great educational facilities to aid company research; an im-
9 9 portant central location with strong lines of distribution radiat-
c dﬂ l— ” ing in all directions; fast jet air service to both coasts; new
4 industry services ranging from impartial site location studies
to a proven 100% financing plan; these are a few of the ele-
ments that should put Oklahoma high on your list of possible
new plant locations.
If your company needs the kind of spirit we are talking
about, let’s correspond confidentially. Contact: Max Genet, Jr.,

Director, Oklahoma Department of Commerce and Industry,
Box 3327-EB, Capitol Station, Oklahoma City, Oklahoma.

OKLAHOMA'!

- . .where the future is just beginning
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Mallory solid tantalum capacitors for

Type TAM; square-case, self-insulated, grid-spaced
parallel leads.

From industry’s widest selection.

. . EXCEPTIONAL STABILITY

. « FREE FROM ELECTROLYTE LEAKAGE
« « . BROAD TEMPERATURE RANGE

. . HIGH CAPACITANCE/VOLUME RATIO

. . . plus 11 other types—high temperature types . ..
microminiature to high capacity . . . foil type . . .
hundreds of ratings. Write for complete literature on
all 13 types of Mallory Tantalum Capacitors . . . and
Metal-case subminiature Type TAS; ratings from for a consultation on your requirements. Mallory
.33 to 330 mfd., 35 to 6 volts . . . and encapsulated Capacitor Company, Indianapolis 6, Indiana.

20 CIRCLE 20 ON READER SERVICE CARD electronics



transistorized miniature equipment

Shipped from stock ot factory
prices from these distributors

Arlington, Va.

Rucker Electronic Products
Baltimore, Md.

Radio Electric Service
Binghamton, N.Y.

Federal Electronics
Boston, Mass.

DeMambro Radio Supply Co.

Lafayetie Radio
Bridgeport, Conn.

Westconn Electronics
Buffalo, N.Y.

Wehle Electronics
Chicago, IH.

Ailied Radio Corp.

Newark Electronics Corp.
Cincinnati, Ohio

United Radio
Cleveland, Ohio

Pioneer Electronics
Dallas, Texas

Engineering Supply Co.
Dayton. Ohio

Allied Supply Co.
Denver, Colo.

Denver Electronics
Houston. Texas

Harrison Equipment Co., Inc.

Lenert Company
Indianapolis. Ind.

Graham Electronics
Los Angeles, Calif.

Califormia Electronics

Kierulff Eiectronics, Inc.

Radio Product Sales
Minneapolis, Minn.

Northwest Radio
Monrovia, Calif.

Lynch Electronics
Montreal, Que.

Canadian Electrical Supply Co.
Mountainside, N.J.

Federated Purchaser, Inc.
Nashville, Tenn.

Electra Dist. Co.
Newton, Mass.

Cramer Electronics, Inc.
Newark, N.J.

Lafayette Radio
New York, N.Y.

Harrison Radio Corp.

Harvey Radio Co., Inc.

Lafayette Radio

Milo Electronics

Terminal Hudson Electronics
Oakland, Calif.

Eimar Electronics, Inc.
Orlando, Fla.

East Coast Electronics
Ottawa, Ont.

Wackid Radio-TV Lab.
Palo Alto, Calif.

Zack Electronics
Pasadena, Calif.

Allied Radio of California
Perth Amboy, N.J.

Atlas Electronics
Philadelphia, Pa.

Herbach & Rademan

Philadciphia Electronics
Pittsburgh, Pa.

Radio Parts Co.
St. Louis, Mo.

Olive Electronics
Seattle, Wash.

F. B. Connelly Co.
Tampa, Florida

Thurow Distributors, Inc.
Toronto, Ont.

Alpha Aracon Radio Co.

Electro Sonic Supply

Wholesale Radio & Electronics
Tucson, Ariz.

Standard Radio Parts
Tulsa, Okla.

Engineering Supply Co.
Union City, N.J.

Nidisco—Union City
Washington, D.C.

Capitol Radio Wholesalers

Electronic Industrial Sales
White Plains, N.Y.

Westchester Electronic Supply Co., Inc.
Winston-Salem, N.C.

Dalton-Hege inc.

2
@ |
A complete line of aluminum and tantalum
electrolytics, motor start and run capacitors
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Whether the universe has a ‘'saddle shape," or any shape at all, is a matter of interesting conjecture. The
matter of space travel, however, is the subject of intense experimentation. A nuclear/thermionic/ionic
propulsion system, currently being studied at Lockheed Missiles & Space Company, might well

become the power source for space vehicles.

Its design incorporates a nuclear reactor only one foot in diameter, generating heat at a temperature of
1850°K. This is transmitted to banks of thermionic generators, converting the heat directly into
electrical energy for the ion beam motor which uses cesium vapor as a fuel. The entire system is designed
without any moving parts, minimizing the possibility of failure.

Lockheed's investigation of propulsion covers a number of potential systems. They include: plasma,
ionic, nuclear, unique concepts in chemical systems involving high-energy solid and liquid propellents,
combined solid-liquid chemical systems. The fundamentals of magnetohydrodynamics, as they might
eventually apply to propulsion systems, are also being examined. Just as thoroughly, Lockheed probes
all missile and space disciplines in depth. The extensive facilities of the research and development
laboratories —together with the opportunity of working with men who are acknowledged leaders in

their fields — make association with Lockheed truly rewarding and satisfying.

Lockheed Missiles & Space Company in Sunnyvale and Palo Alto, on the beautiful San Francisco
Peninsula, is an exciting and challenging place to work. For further information, write Research and
Development Staff, Department M-24C, 962 West El Camino Real, Sunnyvale, California. U.S. citizenship
or existing Department of Defense industrial security clearance required. An Equal Opportunity Employer.

LOCKHEED nrMissiLEs &8 SPACE COMPANY

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

Systems Manager for the Navy PoLARIS FeM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS
programs. Other current programs include SAINT, ADVENT and such NASA projects as 0Go, 0AO, ECHO, and NIMBUS.

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ. SANTA MARIA, CALIFORNIA ¢ CAPE CANAVERAL, FLORIDA o HAWAIL
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1. C. Ligyett, flunked by B. W. Pollard and J. W. Barker, makes a point

during symposium in Houston

American Standards Association committee
will soon submit codes and standards aimed

at allowing computers to talk to computers

Needle Belt to Circle the Earth

Air Force artist’s
conception shows how
bundle of fine wire
dipoles will

orbit the earth for
Project West Ford
orbital scatter
communications
experiment.

Needles were launched
two wecks ago,

but ring around

the earth is not
expected to be

fully formed for
another few weeks.
Although launch was
apparently successful,
radar had not located
dipole cloud last week

WEST FORD 51/ E |
MILLSTONE HILL
MASSACHUSETTS,

" 1ORD SITE
~AUS PARKS
ORNIA

Terminal equipment of
= project at western base,
Camp Parks, Calif.

Standard

By GLENN GREEN

McGraw-Hill World News

HOUSTON—Next generation of com-
puter systems will probably use a
new standard code to facilitate
communication between systems of
different manufacture without la-
borious, expensive translation.

This was the consensus of formal
and informal discussions during the
recent National Conference on
Standards of the American Stand-
ards Association.

The new standard code will al-
low manufacturers to implement
codes internally in data processing
equipment with no rise in manu-
facturing costs, or even a reduction
in some cases.

In a next few weeks, a single,
seven-bit, dense binary code, with
subsets and a superset to meet the
varied demands of data processing,
will be submitted to the industry
and other interested parties for
comment. This code is expected to
facilitate communication between
data processing systems.

Youth of the data processing in-
dustry is a basic reason why stand-
ardization hasn’t been obtained
earlier, the group noted. As the
industry expanded rapidly, each
manufacturer pursued an independ-
ent line of development. Now the
search is for a common basis which
will still allow each manufacturer
to develop his own hardware. But
end products will be able to com-
municate with the end products of
other systems.

It is felt that magnetic tape prob-
ably will be the most commonly
used medium. However, none of
the group was willing to write off
any other known medium nor to
discount some entirely new medium
being discovered. Therefore, the
standardization proposed will not
“freeze prematurely” development
of more advanced hardware for its
implementation.

The first quarter of 1962 will see
a firmed-up recommendation for a
numeric font resulting from the
ASA’s optical character recogni-

electronics



Computer Code Almost Ready

tion work. Two font sizes sug-
gested are 0.056 x 0.094 and 0.056
X 0.140. However, one font, 0.056
X 0.112 may be the compromise
size. All character shapes will be
based on a 9 X 5 grid.

Tolerance specifications and a set
of format rules are being evolved
to permit document intermixing
with a minimum of adjustments.
Development of an alphanumeric
font will follow a numeric font rec-
ommendation. Since an alphanu-
meric font will require differentia-
tion among at least 36 different
shapes, as compared with 14 for
the numeric font, it is possible that
two separate fonts may evolve.

“On a philosophical basis,” the
group felt “there is no reason why
it would not be possible eventually

Extend

USEFUL FREQUENCY range of tran-
sistors and high-frequency amplifi-
cation capabilities of vhf and uhf
units are reported to be increased
by a circuit developed at Motorola
Semiconductor Products.

Motorola says the new operating
mode has increased h-f gain more
than 20 db in some cases, reduces
interstage matching problems, im-
proves selectivity and stability and
reduces circuit costs. The technique
works best above 100 Mc and is con-
sidered essential in the gigacycle
range. It was invented by W. A.
Rheinfelder.

The configuration neutralizes in-
ductances in the emitter circuit, a
limiting factor in h-f performance.
These inductances reduce the tran-
sistor’s transconductance and input
resistance, causing losses of 6 db to
20 db at frequencies as low as 100
Mc, according to Leo L. Lehner,
manager of applications engineer-
ing.

Neutralization is achieved by a
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to machine read a person’s hand-
writing.”

These developments aren’t ex-
pected to cause any early abandon-
ment of punched-card systems. It
would require considerable time to
change from the estimated $13 bil-
lion worth of data processing equip-
ment installed currently in the U. S.

A language programming survey
has been completed of the compiler
type languages in use today in the
U.8., resulting in a greatly-accel-
erated program to evaluate Algol
(universal algorithmic or algebraic
language) and Cobol (English-like
common business oriented lan-
guage). A glossary of program-
ming language terminology also is
being prepared. The evaluation re-
sults are expected to be complete

small variable capacitor from emit-
ter to ground and an r-f choke
which provides a d-c path. This
avoids losses in the emitter tuned
circuit.

Circuit adjustments are made by
adjusting the variable capacitor to
the operating frequency. This is in-

by about June, 1962.

The outline of the status of stand-
ardization work in the data proc-
essing field was presented by Joseph
W. Barker, engineering director
of Business Equipment Manufac-
turers Institute and chairman of
ASA’s sectional committee X8 (on
data processing standards), and
these members of various X3 sub-
committees: Brian W. Pollard,
Burroughs Corp.; I. C. Liggett,
Computers Usage Co.; Mrs. Jessica
Melton, Center for Documentation
and Communications Research; and
R. E. Utman, Remington Rand.

Barker emphasized that the group
has concentrated on standardizing
“the software” in its initial studies.
“We want to go slow on the hard-
ware.”

Transistor Frequency

dependent of the specific transistor,
so long as the intrinsic cutoff fre-
quency of the transistor junction is
high, Lehner said. If cutoff fre-
quency is limited by the junction,
as in low-frequency power tran-
sistors, no improvement can be ob-
tained.

Test circuit, a 250-Mec transmitter, demonstrates a typical application for
the new circuit configuration
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BASE STATION WIRELESS TELEPHONE
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Base station picks up telephone line when caller lifts handset and dials. When an incoming call is received,
transmitter goes on and an electronic tone ringer sounds

RINGING RADIO IS

WIRELESS TELEPHONE

EXPERIMENTAL TELEPHONE, free of
any cord leading to telephone lines,
has been developed by Automatic
Electric Laboratories, Northlake,
Illinois. While the wireless exten-
sion telephone is technically and
economically feasible, the company
says, the shortage of FCC fre-
quency allocations will indefinitely
delay marketing of the phone.

The phone looks like a standard
dial phone. But it is completely
portable and can be used as an ex-
tension phone anywhere within
range of its “base station,” about
150 feet. It is operated the same as
any dial telephone and handles in-
coming and outgoing calls.

In its present state of develop-
ment. the wireless extension phone
could find many uses beyond that
of the normal extension phone. In
the home, it could be carried to any
room, or to the basement, garage,
patio, or pool.

Business and industry applica-
tions foreseen include use in hotel
lobbies. lumber yards and airline
terminals. It could also be used in
restaurants, conventions, factories,
hospitals, schools and prisons.

The telephone is made up of two
basic units, the deskset phone and
its base station. Built into the
phone’s base is a miniature low
power f-m radio transmitter and a
miniature a-m receiver. The re-
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ceiver-transmitter is powered by
mercury cells. The base station con-
sists of an f-m receiver and an a-m
transmitter powered by 115 volt
commercial line voltage. The output
of the base station is fed into a tele-
phone line.

When the handset on the wire-
less telephone is lifted, the hook-
switch makes contact (see block
diagram) and energizes the f-m
radio transmitter. The f-m trans-
mitter is modulated by a 10-Kc tone
that indicates the handset is off-
hook.

When the f-m receiver in the base
station receives the 10-Kc signal, it
is fed through the 10-Kc filter to a
d-c amplifier which operates the off-

These two men could be telephoning
from different cities

hook relay, seizing the telephone
line and energizing the a-m trans-
mitter.

Dialing impulses pass through
the diode gate which cuts out the
10-Kc offhook tone and cuts in the
6-Kc tone. This converts dial pulses
to tone pulses which are transmit-
ted to the base station.

The 6-Kc dial pulses are received
by the f-m receiver in the base sta-
tion and fed to a d-c amplifier
through the 6-Kc filter. A train of
6-Kc tone pulses causes the d-c am-
plifier to pulse the dial relay, re-
peating the dial pulses to the tele-
phone line.

When the called person answers
his phone, the wireless telephone
and base station are prepared for
the audio portion of the cycle.
Audio from the f-m receiver in the
base station is fed through a 10-Kc
trap that keeps the off-hook tone
from the audio circuits. The audio
is amplified and fed to the resist-
ance h