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LOOK!

one new Iinstrument
useful 2 ways

Microvoltmeter-

Sensitive

Micromicroammeter

meastures to

This versatile new @ instrument serves you in many ways.
It is a high sensitivity microvoltmeter measuring to 1 uv,
and a micromicroammeter measuring to 1 uua with sensi-
tivity 10 times that previously available. Drift is less than
=+ 2 pv/hour and noise is less than 0.2 v RMS.

Or, with a simple factory modification offered at no extra
cost, the input impedance can be increased to approx-
imately 400 megohms. This insures accurate measurement
without loading on most high impedance circuits. In many
situations, the 425A thus performs measurements for
which expensive electrometers were previously required.
Model 425A also serves as an ohmmeter, measuring resist-
ances from millichms to 10 megamegohms in conjunction
with an external constant current.

Other unique features include a photoelectric chopper re-
placing the conventional multi-vibrator, heavy ac filtering,
protection against momentary overloads up to 1,000 volts,
and a new probe minimizing thermocouple or triboelectric
effects.

HEWLETT-PACKARD COMPANY

5514A PAGE MILL ROAD ¢ PALO ALTO, CALIFORNIA, U.S.A.
DAVENPORT 5-4451 # CABLE HEWPACK
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

high-impedance
voltmeter

=1 input values to

approximately
400 megohms!

SPECIFICATIONS

MICROVOLT-AMMETER

Voltage Range: Positive and negative voltages from 10 uv
end scale to 1 v end scale in an eleven step, 1-3-10
sequence.

Current Range: Positive and negative currents from 10
upa end scale to 3 ma end scale in an eighteen step,
1-3-10 sequence.

Input Impedance: Voltage Ranges: 1 megohm * 3%.
Current Ranges: 1 megohm to 0.33 ohm, depending on
range. (With factory modification, over 200 megohms.
Please specify Model H 01-425A in ordering; no extra
cost).

Accuracy: Within = 39 of end scale.

AMPLIFIER

Ac Rejection: At leost 3 db at 0.2 cps, 50 db at 50 cps,
approx. 60 db or more at 60 cps.

Gain: 100,000 maximym.

Output: 0 to 1 v for full scale reading, adjustable.

Output Impedance: 10 ohms, shunted by 5000 ohm potenti-
ometer.

Noise: Less than 0.2 uv rms referred to input.

Drift: After 15 minute warm-up, less than = 2 uv per hour
referred to the input.

Power: 115/230 v = 10%, 60 cps, 40 watts.

Dimensions: Cabinet Mount: 7'," wide, 11" high, 14"
deep.

Weight: Net 17 lbs.

Price: @) 425AR (rack mount] $505.00. @ 425A (cabinet)
$500.00.

Data subject to change without notice. Pricesf.o.b. factory.

Quality and value standard in test instrumentation

®
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North Carolina Plant Location Engineers

Show Documentary Proof of Your Opportunity

These men invite you to study their latest survey of the Electrical
Machinery and Equipment Industry in North Carolina. It reveals an
amazing record of growth continuing by leaps and bounds.

They are ready to show you opportunities for your expansion into @
ready-made market in the South’s pace-setting state —

NORTH CAROLINA

Where it’s Profitable to Produce

and Wonderful to Live
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ainstay at the missile test ranges . . . Kennedy’s 60-foot

tracking antenna systems at the Atlantic and Pacific Missile
Test Ranges wack and receive telemetry signals from both test
missiles and satellites orbiting thousands of miles from the
earth. These optically-precise instruments come from the only
company where efforts are concentrated entirely cn microwave

antenna development, manufacture and installation.

ANTENNA EQUIPMENT

V' 4
Ef! ° D.S. KENNEDY & CO.
AN

COHASSET, MASS. EVergreen 3-1200

Down-To-Earth SOLUTIONS /o Tracking Antennas

p Radio Telescopes
L
OCut-Qf-This-World PROBLEMS Radar Anterinas

“Trans-Horizon' Antenna
Tropospheric Scatter
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SHOPTALK . . .

HIRING HINTS. Everybody looks for good men—especially elec-
tronics company executives searching for top sales engineers. Sev-
eral weeks ago, our Pacific Coast Editor, Hal Hood, joined in the
search. But he wasn’t looking for men. His target: realistic, crisp,
documented information.

That he found it is proven on p 24, where he tells “How to Pick
Sales Engineers.” Part of the proof he offers this week uncovers
an interesting development taking place in our industry. It’s this:
more and more electronics firms are giving aptitude and psycho-
logical tests to their prospective sales engineers. No one is saying
personal interviews no longer count. They do. But in today’s man-
hunt, tests are counting more than they ever did. There are good
reasons for this—reasons that can save your company considerable
money—and we believe you’ll find it profitable reading them.

MOSCOW NEWS, Our story on p 32 this week bears a Moscow
dateline—and it’s no accident. It is the product of McGraw-Hill's
worldwide news-gathering organization. A gix-man U. S. electronics
delegation was touring Soviet factories and institutes. Moscow

‘bureau chief Bob Gibson kept on the story and, at the right moment,

interviewed the U.S. visitors at length. Their views, and more, are
in the story headlined, “Soviet Production Gap Cited.”

Coming In Our May 8 lIssue . . .

NUCLEAR BOMB ALARM. In the event of nuclear war, our
national security will lean heavily on our early warning system and
other complex defense measures. But on the long chance that these
measures fail, a system has been developed to protect key under-
ground military installations from surprise nuclear attack damage.

Physicists J. Champeny and T. E. Petriken, with Engineering
Technician S. Siciliano of the U.S. Army Signal Research and
Development Labs in Fort Monmouth, describe the system which
detects and identifies a nearby nuclear explosion and activates a
warning system to close blast doors, supply radiologically filtered
air and operate other protective equipment. Three units are pro-
vided to detect and identify the light flash, radiation and blast wave
from a nuclear detonation.

MORE STEREO. Interest in stereo recording and broadcasting con-
tinues undiminished. Many new proposals for stereo broadcasting
techniques were described in a recent ELECTRONICS survey (p 41,
April 3). One of the recent proposals for compatible stereo broad-
casting is the Westinghouse system which uses a combination of
amplitude modulation and narrow-band frequency modulation.

Next week, Westinghouse’s H. E. Sweeney describes in detail the
technical features of this technique, which features the ability to
furnish stereo reception using two conventional broadcast a-m
receivers.

STAR SCANNER. An astronomical camera photographs in ten min-
utes several million stars on a plate 14 in. x 14 in. A few of these
are so-called variable stars because of the variability of the light
they radiate. These variable stars are important astronomical tools
for distance calibration.

According to J. Borgman of the University of Groningen, Holland,
special techniques are required to detect variable stars among the
millions of stars present on each photographic plate. As a rule, these
methods are tedious and time-consuming. Borgman describes a new
system using the principles of a flying-spot scanner which over-
comes these deficiencies to a large extent.

May 1, 1959 — ELECTRONICS
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" SILICON
N TRANSISTORS V'

e e T o i

1 | il

Low saturation voltage

Other Twenty volts BVEBO
significant Low noise type available in both PNP and NPN
advantages Minimum change in characteristics with temperature,

current, and voitage
Suitability for complementary circuits

include:

For both PNP and NPN Silicon Transistors specify RAYTHEON

FOR LARGE SIGNAL APPLICATIONS (Temperature Range —65°C to +160°C)

0 Irg or Ico Vee Hret ' 7 Noise Cob fab
Type at Ven = 20 Vge f=1Mc Figure f = 100K

max. ave. ohms ave. ave.

- uh volts kilohms db (max.) wut Ke

- . 2N327A 0.005 ~40 15 1200 500 30 65 200

2N328A 0.005 —35 30 1400 500 30 65 300

. 2N329A 0.005 -30 60 1500 500 30 65 400

@ 2N619 0.005 50 15 2000 500 30 35 200

K 2N620 0.005 40 30 2500 500 30 35 350

2N621 0.005 30 60 2700 500 30 35 500

. tor PNP, Ip = —0.ImA; Veg = —0.5V: for NPN,Ta = 0.5mA; Vce = 1.5V
FOR SMALL SIGNAL APPLICATIONS (Temperature Range —65°C to +160°C)

0 Teo 0 Ico Ve hie® lie hoe* Noise* Coh fab
Type atVep = 20 Vg Figure { = 100Ke

max. ave. max. max. ave. ave.

uhk volts ohms wumhos db puf Ke

- 2N1034 0.005 —40 15 3000 70 30 65 200

2N1035 0.005 —35 30 3000 85 30 65 300

2N1036 0.005 —30 60 3000 100 30 65 40Q

2N1037 0.005 —35 30 3000 85 15 65 250

/ 2N1074 0.005 50 15 3500 70 | 30 35 200

)\\ 2N1075 0.0C5 40 30 3500 85 30 35 350

2N1076 0.005 30 60 3500 100 30 35 500

2N1077 0.005 30 25 3500 85 15 35 300

Ve =5V, I = ImA

SEMICONDUCTOR DIVISION
RAYTHEON MANUFACTURING CO.

SILICON AND GERMANIUM DIODES AND TRANSISTORS+SILICON RECTIFIERSCIRCUIT PACKAGES

New York, Plaza 9-3900 . Boston, Hillcrest 4-6700 . Chicago, NAtional 5-4000 . Los Angeles, NOrmandy 5-4221
Baltimore, SOuthfield 1-1237 . Cleveland, Winton 1-7005 . Kansas City, Ploza 3-5330
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"How CDF Di-Clad
can solve your

printed-circuit
problems

The CDF line of copper-clad laminates in all grades
is now known by a new name—Di-Clad. Di-Clad
grades meet the varying needs of design, production,
and operation of electronic equipment. Grades other
than those described are also available.

Di-Clad 28E. For high mechanical strength, low
moisture-absorption, and good insulation resistance,
CDF Di-Clad laminates of epoxy resin laminated
with glass fabric offer the designer a strong, reliable
combination.

Di-Clad 112T. A Teflon* glass-fabric laminate offer-
ing the best dielectric properties over a wide tem-
perature and frequency range.

Send us your requirements and let our engineers
help you select the right grade for your application.

*Du Pont trademark for its tetrafluoroethylene resin.

CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE —#27si/- COMPANY « NEWARK 16, DEL.
In Canada: 46 Hollinger Road, Toronto 16, Ont.

3

Di-Clad 2350. An econcmy paper-base phenolic grade having good tensile,
flexural, compressive, and impact strength. Adequate for most non-critical
printed-circuit applications. Can be cold punched and sheared up to 5/64
of an inch in thickness.

TYPICAL Di-Clad PROPERTY VALUES
. [ Di-Clad 26 Di-Clad 28 Di-Clad 28E I Di-Clad 1127
Di-Clad 2350 (NEMA XXXP) (NEMA XXXP) | (NEMAG-10) | Teflon*
BOND STRENGTH—0.0014" foil (Ibs, reqd._ 6to 10 Gto 10 6t 10 8tol2 l 4t08 i
to separate 1" width of foil from laminate)
MAXIMUM CONTINUOUS OPERATING 120 120 120 150 200
TEMPERATURE (Deg. C.)
DIELECTRIC STRENGTH (Maximum voltage 800 900 l 850 G650 700
per mil for 1/16" thickness)
INSULATION RESISTANCE (Megohms).96 500 150,000 l 600,000 100,000 75,000
hrs. at 35°C. & 90% RH (ASTM D257, Fig. 3) ] |
DIELECTRIC CONSTANT 10° Cycles 4.5 4.0 3.6 4.9 2.6
 DISSIPATION FACTOR 10° Cycles 0.040 0.026 | 0.027 0019 | 0.0015
ARC-RESISTANCE (Seconds) b} 10 ! 10 N 130 180
TENSILE STRENGTH (psi.) 18,000 16,000 12,000 48,000 23,000
"FLEXURAL STRENGTH (psi.) 27,000 21,000 18,000 70,000 ’_‘ 13,000
1ZOD IMPACT STRENGTH edgewise 0.80 0.45 0.42 12.0 a0
(ft. Ibs. per inch of notch) [
COMPRESSIVE STRENGTH flatwise (psi.) 32,000 28,000 25,000 _| 62,000 20,000
| BASE MATERIAL OF LAMINATE Paper Paper Paper | Medjum-weave, Fine-weave,
medium-weight medium-weight
| glass cloth glass cloth
—COLOR OF UNCLAD LAMINATE Natural Natural Natural Natural Natural
greenish ‘
All these standard grades are available with 0.0014’" and 0.0028" or thicker electrolytic or rolled copper foil on one or both
surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order.

*Du Pont Trademark
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Electronics progress through chemistry and metallurgy
.f_'

How Sylvania Phosphors
put brighter pictures on TV

The increased brightness and clarity of to-
day’s TV pictures over those of just a few
years ago have been due in large part to pro-
gressive improvements made in the TV screen
itself —its phosphor coating.

Sylvania, through its Chemical and Metal-
lurgical Division, has played a leading role in
this improvement. Engineers and scientists of
the division have developed new cathode-ray
tube phosphors with superior brightness, color
and stability. They have engineered the in-
dustry’s only integrated screening systems of
complementary phosphors and settling solu-
tion chemicals to insure maximum screen ad-

¥ SYLVANIA

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

ELECTRONICS — May 1, 1959

herence, strength, and brightness maintenance.
As a result, Sylvania phosphors are not only
brighter initially but stay brighter longer. In
recent competitive tests, a Sylvania phosphor
maintained at least 93% of its initial bright-
ness after 1,500 hours under electron bombard-
ment, a record unattained by any other
commercial picture tube phosphor tested.
You can easily take advantage of Sylvania’s
technical knowledge and production know-how
in phosphors and other chemical and metallur-
gical products. Contact your Sylvania repre-
sentative or write the Chemical and
Metallurgical Division, Towanda, Penna.

SyLvania ELEcTrIC PrRODUCTS INC.

Chemical & Metallurgical Div.

Towanda, Penna.
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Meet My. Mu, the man from
Magnetic Metals
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Need tape-wound cores. .. fast?
We make ‘em to order and
deliver in one week, by George!

ust send us your specs. Within a week, you’ll have matched
Centricores measuring up tc your toughest physical and electrical
demands. If you like, we’ll send along complete test data, too.

Centricores are made from thin gauge materials with such singular names as
Squaremu ‘“79”, Microsil and “49” alloys.* There’s a fine variety of standard
sizes, in either metallic or phenolic cases, available for fast delivery.

Our large inventory of cores and raw materials permits us to adapt our
shipments readily to your precise specifications. Selection and classification
of the finest raw materials available . . . high precision winding machines . . .
special annealing processes . . . all these factors contribute to the

high degree of uniformity of our cores. Tell us what you need.

*Other materials include Molybdenum Permalloy, Supermalloy, Orthonic,
Silectron, Deltamax, Hipernik, and Hymu.

AGNETIC
@ ETALS

transformer laminations « motor laminations ¢ tape-wound cores
powdered molybdenum permalloy cores ¢ electromagnetic shields

MAGNETIC METALS COMPANY * Hayes Avenve at 21st Street, Camden 1, N. J.
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T’ AF1IN649 diffused-silicon glass diodes

now meet MIL-E-1/1143 ... giving you
A 400 ma DC at 1 v...225 to 600 v PIV
bewemeeem 4 ...operation from —65 to 150°C and
600 mw dissipation. The inherently low junction
temperature of these TI glass diodes provides a new
high in reliability by combining the lowest forward-
voltage drop with high power dissipation package.

i
@ ! TI AFIN645, AF1N647, AF1N648 and
i

maximum ratings

Guarantee 400 ma DC atl v

In commercial production for more than two years,
the 1N 645 series is available in production quantities
to meet all your requirements.

Simplify your procurement and stocking problems
by standardizing on the TI 1N645 series . . . truly
general-purpose high-reliability diodes. Contact your
nearest TI Sales Office for fast delivery of produc-
tion quantities.

AFING645 AFIN647 AF1IN648 AFiIN649

specifications AFIN645 AFIN647 AFIN648 AFIN649

from THE WORLD'S LARGEST SEMICONDUCTOR PLANT \

° TEXAS INSTRUMENTS
U INCORPORATED
/ SEMICONDUCTOR-COMPONENTS DIVISION

POST OFFICE BOX 312 . 13500 N. CENTRAL EXPRESSWAY
'{ DALLAS, TEXAS



BUSINESS THIS WEEK
ELECTRONICS NEWSLETTER

USSR now claims a new nuclear-electronic “first”
—operation of a charged particle accelerator
with spatial variation magnetic field intensity.
“In the near future,” said the Soviet press last
week, ‘“accelerators built on this principle will
yield beams of accelerated particles with inten-
sity of thousands and tens of thousands times
greater than present high energy accelerators.”
Working since January, the cyclical accelerator
“has passed all-around tests successfully” at the
Joint Nuclear Research Institute at Dubna.

NAVY BuShips has ordered a 5-kw thermoelectric
generator from Westinghouse Electric. Firm says
the unit is intended to be the small-scale proto-
type of a shipboard installation, but may be used
directly as a movable power source. Generator’s
heat source will be a readily available fuel such
as diesel oil. Unit will operate existing Navy
equipment under shock and vibration conditions.
Company says construction of generator is the
first step in solving materials selection, fabrica-
tion, assembly, operating and control problems
of a large-scale thermoelectric power plant.

MICROFILMED CENSUS DOCUMENTS in next
year’s decennial census will be transcribed onto
magnetic tape for computer input by a new model
of an electronic machine built by the National
Bureau of Standards. FOSDIC III (Film Optical
Sensing Device for Input to Computers) will
detect pen or pencil marks in multiple-choice
answer areas on documents, then code the infor-
mation into computer characters for magnetic
tape recording. Four high-speed computers are
expected to be used to process census data micro-
filmed from 50 million sheets of paper. Device
focuses light from a crt on the microfilm image;
transmissivity of small, discrete areas on the
film—corresponding to the original hand-written
marks—is measured with a photoelectric cell.

Project Orion is now identified as a feasibility study
aimed at possible development of a thousand-ton
space platform propelled by controlled nuclear ex-
plosions. General Atomic division of General Dy-
namics Corp. initiated study nine months ago
under ARDC contract.

DARK TRACE TUBE STORAGE technique is being
developed by Skiatron under Air Force contract.
Firm says 100 bits per square em. have been
obtained and much higher densities are attain-
able. Phosphor crystals of dark trace crt are
excited to three distinct energy states. Impinging
electron beam can raise the energy level of crys-
tals, resulting in a small dark spot which remains
until the original phosphor state is restored. An

<—CIRCLE 8 READERS SERVICE CARD

electron beam of higher energy restores the
original state, thus erasing information. Bits are
read out by directing the same electron beam
to the spot on the tube face, then using a suitable
beam exposure on it.

PULSE CODE modulation techniques are com-

bined with f-m in an integrated aircraft flight
test data acquisition system and companion
ground processing system reported last month.
Equipment will be supplied to GE by Radiation,
Inc., of Melbourne, Fla.,, under a $300,000-plus
contract. Data acquisition systems will collect
aircraft test information and store it on magnetic
tape; ground-based systems will reproduce data
when test mission ends. Immediate presentation
on visual readout devices is provided, along with
simultaneous translation into high-speed com-
puter language.

Molecular generator developed by Russian scientists

produces radio waves emitted by molecules of
ammonia. Output is claimed to be stable enough
to power an elfectvic clock accurate within one
second in 308 years. Ome gowl: development of
compact units for enrih safellite cxperiments.

MISSILE IMPACT PREDICTION SYSTEM that

pinpoints flight position and impact area of mis-
siles at the rate of two a second is now in service
with the Air Force. MIPS was designed by Pack-
ard-Bell and uses & Bendix G-15 digital computer.
System translates data from a COTAR tracking
system into missile paosition and impact point,
then gives it to plotting boards. MIPS will spot
a stray for the range safety officer, signaling him
to push destruct button.

FRANCO-GERMAN electronics tie-up within the
developing European Common Market came last
week. Agreement was signed by the French elec-
tronics giant, CSF, and Felten and Guilleaume
AG, a leading German submarine cable producer.
Pact sets up a joint firm, CETT, for production
of electron tubes for long-distance submarine
cables at a plant in Dijon, in eastern France.

INTENSITY OF RADAR ECHO PULSES as seen

on a radar screen is measured by an instrument
just reported in West Germany. German Ministry
of Transport, which backed research for the de-
vice at Hanover Technical University, is experi-
menting with it as a survey tool to improve
effectiveness of radar navigation gear on inland
waterways. Pulses of less than a millionth of a
second, to which first models could not respond,
are now handled in “slow motion” up to a thou-
sandth of a second.

1
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CONTINENTAL OPTICAL CoMPANY
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Glace Engineering Corporation @
FLORIDA FISHING TACKLE , Mfg.Co. Inc. . -
M

p THE HOUSTON GORPORATlON

Wherc work and play are combined—profitably! This fast-growing

electronics, nucleonics and mechanical engineering and research

center of Florida invites you to join these major business firms who

have located in this area. Available skilled workers, excellent schools,

fine transportation make an ideal community in which to live, work

and play where most people dream of retiring. Write on your letter-
head today for informative literature.

Note: Persons seeking positions with St. Petersburg industries, please
write Florida State Employment Service, 1004 First Avenue North.

/ \sr. PETERSBURG CHAMBER OF COMMERCE

Jack Bryan, Industrial Director Dept. SA St. Petersburg, Florida
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ENGINEERS ... PRObUQT DESIGNERS:

NEW CERAMIC-TO-METAL SEALS CATALOG JUST OUT—This 16-page
bulletin contains complete information and detailed specifications
on the industry’s broadest standard line of hermetic bushings.

Gives important performance data on ALITE High Alumina Ceramic
—complete details on Alite’s electrical properties, mechanical
strength, temperature resistance, etc. Facts on over 100 standard
sizes of high voltage terminals, feed-throughs, cable end seals,

plus helpful information on special applications.

You'll want to have this catalog handy when ordering standard
terminals, or when requesting quotations or engineering assistance
on special ceramic-metal assemblies. Let us put a {ree copy on

your desk. Write today for Bulletin A-40.

Ay L — —

ALITE : g S5 New York Office
by
DIVISION N A 60 East 42nd St.
U. S. STONEWARE
BOX 119 ORRVILLE, OHIO 400:K
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ADD THOUSANDS
OF HOURS TO UHF

TRANSMITTING
TUBE LIFE

with BARNSTEAD
cooling water
repurifying system

PAYS FOR ITSELF OVER AND OVER IN
REPLACEMENT TUBE SAVINGS . . .
REQUIRED BY SOME MAKERS BEFORE
}HEIE GUARANTEE  TRANSMITTING
UBES.

Research by a leading transmitting tube
manufacturer shows that the life of UHF
transmitting tubes is drastically shortened
by impurities in cooling water. Dissolved
impurities and suspended particles in the
cooling water deposit on the tube anode
forming an insulation. This causes over-
heating, and shortened tube life results.
The most damaging of these impurities is
copper oxide which is formed when carbon
dioxide dissolves copper particles in the
cooling water. The Barnstead Cooling Water
Repurifying System substantially reduces
and sometimes completely eliminates the
copper oxide deposits by removing the dis-
solved copper, carbon dioxide and oxygen.
Other dissolved scale-forming impurities
are removed at the same time including
submicroscopic particles. For the answer
to your Pure Water Problems why not write
to Barnstead today!

arnstead

STILL AND STERILIZER CO.
LANESVILLE TERRACE, BOSTON 31, MASS.

NEW YORK CLEVELAND
Kingsbridge ACademy
8-1557 6-6622
CHICAGO BOSTON PHILADELPHIA
MUlberry JAmaica LOcust
5-8180 4-3100 8-1796
LOS ANGELES SAN FRANCISCO
RYan TEmplebar
1-6663 -5391

CIRCLE 11 READERS SERVICE CARD
14

WASHINGTON OUTLOOK

NATIONAL AERONAUTICS & SPACE ADMINISTRATION is studying a plan to
liberalize the tight policy on patent rights written into the Space Law by
Congress last year.

NASA’s patent right rules now are more restrictive than the Defense
Dept.’s, run in the same tight lines as the Atomic Energy Commission’s:
the government acquires title to inventions which develop from all work
performed under NASA contract.

NASA’s legal staff has drawn up an interim set of regulations under
which patent right restrictions may be waived. The new rules will be
discussed at an open hearing scheduled for May 18 at NASA’s Wash-
ington headquarters.

The new regulations will exempt NASA contractors from the require-
ments that title to inventions be acquired by the U.S. in these cases:

(1) When the invention was “conceived prior to and independently of,
but was first actually reduced to practice in the performance of work
under a (NASA) contract, and the invention is covered by a U.S. patent
issued or application filed by or on behalf of the contractor prior to the
award of the contract.”

(2) When the invention has “only incidental utility in the conduct of
activities with which (NASA) is particularly concerned and has sub-
stantial promise of commercial utility.”

(3) When the invention is “directed specifically to a line of business
of the contractor with respect to which the contractor’s expenditure of
funds in the field of technology to which the invention pertains has been
large in comparison to the amount of funds paid to . . . the contractor
under the contract in which the invention was made for research or
development work in the same field of technology.”

(4) The waiver is for a “nonexclusive, nontransferable, royalty-free
license under an invention which does not qualify for waiver” under the
above rules.

(5) The waiver is for an invention in a foreign country in which NASA
“does not desire to file an application for patent for such invention.”

® The Pentagon has released first details on electronics contractors
in the Discoverer series of satellite tests.

Philco is subcontractor for the ground-space communications and
tracking system: Gulton Industries, for the power subsystem; Bendix
for the reaction control which keeps the satellite oriented in the
desired orbit; Reeves Instrument on key elements of the combined
inertial and radio-radar guidance and tracking system; American-
Standard on a horizon infrared scanning device for navigation aid.
Lockheed, prime contractor on the project, designed the telemetry
system.

® Federal Communications Commission will get from Congress the
legislation it wants to legalize the hundreds of tv booster stations
that dot the sparsely-settled areas of the country.

FCC did a turnabout. Not long ago it had notified some operators
of the 1,000-odd booster stations that they'd have to get off the air
or become translator stations—that is, convert the vhf signals they
receive into uhf before retransmitting.

Reaction from the western Congressmen, particularly, made FCC
change its mind, and there’s little doubt that Congress will legalize
the boosters. FCC however wants Congress to approve only those
in operation as of January this year, and to require that they
retransmit their signal on a channel different from the one they
receive. Also, FCC wants their power kept to one watt.

May 1, 1959 — ELECTRONICS



thousands of combinations for

rotary low-current

SOLENOIDS* SWITCHES

*Mfd. under license from
G. H. LELAND, INC.

The variety of Oak switches
is almost limitless. Combined
with Oak rotary solenoids, they provide
an assortment of Rotary Selectors that
covers almost any low-current application—
simple or complex, military or commercial.
Oak Rotary Selectors give a positive
stepping action, even under severe vibration
and shock. To help you get the exact
remote-control unit you require, Oak
engineers will be glad to work out special
recommendations. Write for copies of

the Oak switch catalog and rotary solenoid
bulletin with time-saving layout sheets.

SWITCHES e ROTARY SOLENOIDS e
CHOPPERS e SPECIAL ASSEMBLIES e
VIBRATORS e TUNERS

1260 Clybourn Avenue, Dept. G, Chicago 10, lllinois
Phone: MOhawk 4-2222
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NORTH FLAT SPRING RELAYS

Time tested and proven telephone de-
pendability for universal application.

QU TH RIS TS

=T
NORTH CROSSBAR SWITCH

The most economical means of provids
ing maximum switching capacity (in-
puts to outputs) with relay reliability.

NORTH RVF ROTARY SWITCH

Advanced bank and wiper design af-
fords mew flexibility in rotary switch
application.

il

NORTH IR 207 & IR 226
Hermetically sealed general purpose
and sensitive relays - high shock and
vibration resistance meeting Mil. specs.

NORTH REED ARMATURE RELAY

il

] 'hé’ £

Exceeds critical
requirements in
data switching
systems where
high speed, low
level signals must

‘B%‘ 1 g be handled with
T llf mintmum inter-

ference belween
channels.

In system design...
THERE IS A
NORTH COMPONENT

THAT 1S RIGHT
FOR EVERY
APPLICATION

16 CIRCLE 13 READERS SERVICE CARD

NORTH “M”" AND “E" TYPE RELAYS

Telephone type dependability in minia-
ture size where space requirements
are critical.

North engineers, specialists for over 75 years
in the design, production and application

of relays and switch gear, can take over your
control system design problems and solve
them beyond your specifications. The
accumulated know-how of three quarters of
a century in this specialized field can be
applied to help you - in design, in
component specification, and in complete

system manufacture.

INDUSTRIAL DIVISION

NORTH ELECTRIC COMPANY@

495 SOUTH MARKET STREET ®© GALION, OHIO

Available in Canada through
Ericsson Telephone Sales of Canada, Ltd., Montreal 8, P. Q.

May 1, 1959 — ELECTRONICS



FINANCIAL ROUNDUP

New Issues Finance Growth

NEW OFFERINGS of electronics se-
curities continue prominently fea-
tured in this month’s market. The
majority of these offerings are for
expansion financing.

® Philco Corp., Philadelphia, has
registered, issued and completely
sold out its recent bond offering
of $20 million in convertible sub-
ordinated debentures to be due
April 15, 1984. The company in-
tends to use proceeds of the sales
for purposes which include capi-
tal expenditures through 1961.
Some funds will be used to es-
tablish programs for transistor
and computer manufacture.

¢ Loral Electronics Corp., New
York, is seeking to register 250,000
shares of common stock. Offering
will be through Kidder Peabody &
Co. and Model, Roland & Stone, ac-
cording to SEC reports. The un-
derwriters have purchased war-
rants from the firm exercisable
through September 1964 to pur-
chase 50,000 shares of the issue. A
substantial portion of the new
capital will be used to purchase
land, erect a new plant for produc-
tion of military electronic gear.

® Precon Electronics, a new firm,
proposes to issue 175,000 shares of
common stock for public sale at $5
a share. The offering is to be made
on a best-effort basis by under-
writers who will receive $1 a share
commission as well as $30,000 of
the underwriting expenses. A por-
tion of the sales proceeds will be
used to fabricate dies, jigs and
models for making an automation
controller, a tv programmer and
a data recording pulse camera.
The new firm expects to establish
its plant site on the West Coast.

¢ General Telephone & Elec-
tronics, New York, proposes a
public offering of 800,000 shares
of its $10 par common stock. Funds
will be used to finance construc-
tion of new telephone facilities
here and abroad. The firm has op-
erating companies and manufac-
turing subsidiaries in Belgium,

ELECTRONICS — May 1, 1959

Canada and Italy, as well as hold-
ings in the Philippines and the
Dominican Republic.

¢ DeJur-Amsco Corp., Long Is-
land City, N. Y., has filed a reg-
istration statement with SEC for
$1 million in convertible debentures
due 1974, and 225,000 shares of its
$1 par class A stock. The firm,
which manufactures electronic
and photographic equipment, will
use a portion of the funds for plant
expansion.

OVER THE COUNTER

WEEK ENDING
1958 BIDS COMMON April 10 April 17
LOW HIGH STOCKS BID  BID ASKED

3% 2(3)1/2 Acoustica Assocs 31 34 38%

1% Advance Industries 33 31 414
3% 6% Aerovox 7% 7% 8l
Sta 15 Appl'd Sci Princet g 9 12V,
113 873 Avien, A 8 Bl 9y
6% 24 Baird-Atomic 29 28% 32
9% 13% Burndy . 15 16 18%
6% 9 Cohu Electronics 7% 7% 8%
11 2212 Collins Radio 2% 332 39%
322 49 Cook Electric 48 47 5312
4 7 Craig Systems 9 9% 11
17% 25% Eastern Industries 19 18% 205
1% 8% Eico Corp 7% 7% 8%
1012 21 Electro [nstr 27 26 30%
34 49 Electronic Assocs 39 42 49V,
5 11 Electronic Res'rch 18 172 193

812 123 Electronic Spec Co 147 15 16%
15%s 492 Epsco, Inc 38 43 48Y,
¥ Erie Resistor 91/ s 1012

10 1712 Fischer & Porter 15 14 16
§2 10%2 G-L Electronics 13 12% 14%
12 27 Giannini 29% 292 34%
.. Haydu Elec Prod 51/ 51 6%
30 3912 Hewlett-Packard 443, 441, 473

23%s 48  High Voltage Eng 521, 5614 65
1% 3 Hycon Mfg 354 358 4ls
1% Sl Industro Trans'tor 33 4% 6%
... ... |Internat’l Rec'f’'r 241, 241, 273
Interstate Engin'g 3112 34 3714

1Yz 4% Jerrold 6% 6% 74
21 30 D. S. Kennedy 312 30 33%
3% 29 Lab For Ei'tronics 3012 31 36%
19vs 28 Leeds & Northrup 28 28% 30%
2 3% Leetronics 3, 3 4%
5 18% Ling Electronics 26Y2  26Ys 29
3Ya 8% Magnetic Amplifiers 9 82 93
2% 41 Magnetics, Inc 58 5 5l/2
4% 12 W. L. Maxson 14Y2 145 167
10% 29 Microwave Assocs 35 40 51%

SYa 11% Midwestern Instr 12 1234 1414
e 7 Monogram Precis'n 107  10v2 12Ys
3Y2 7% Narda Microwave 108 10%a 11V

... Narda Ultrasonics 9% 9% 10%
National Company 2014 22 2634
Nuclear Chicago 36 33 38%
4Y2 7% Pacific Mercury, A 113% 13V 15%

108 27%; Packard-Bell 351 37 42
4, 93  Panellit, Inc 7% 7% 8%
21 53% Perkin-Elmer 42 421, 571
113 1912 Radiation, A 19% 193 223,

g Reeves Soundcraft g3, 6l 7%

13 3212 Sanders Associates 271, 27ip 321

<-- ... Silicon Transistor 9% 9 1012
12 SoundScriber 17% 172 19
Sprague Electric 47 50 55

35 Taylor Instruments 3412 331, 371,

512 15 Technical Operat’ns 20 20 26V
512 1532 Telechrome Mfg 26 25 32
34 73 Telecomputing 10%  10v, 1234
1Y 23 Tel-Instrument 2Y2 2% 3
8% 16Ya Topp Industries 1312 13Vs 14%
3% 1033 Tracerlab 113%  11Y2 144

1% 3% Universal Trans'tor 13  13% 13
14Y4 40 Varian Associates 5] 59% 6414
The above 'bid’* and “‘asked’’ prices prepared
by the NATIONAL ASSOCIATION of SECURITIES
DeaLERs, INC.. do not represent actual trans-
actions. They are a guide to the range with-
in which these securities could have been
sold (the “'BID'’ price) or bought (the
“"ASKED' price) during preceding week,

MEASURE
FREQUENCY

0
0.002%

With the PRD Precision
Heterodyne Frequency Meter.

Experts agree that in the range from
100 to 10.0000 mc/s the Type 504 is one
of the most accurate, easiest-to-use fre-
quency meters in existence today. Yes,
here is a completely self-contained unit
which covers the bands from simple
High Frequency all the way up through
X-band without any auxiliary equipment.

A flip of the wrist and you can read
frequency to 0.1 mc/s without any long-
hand interpolation hecause the 504 con-
tains a unique automatic interpolation
device. And there is a host of other
timesaving features which all add up to
make the PRD Type 504 a must if you
are trying to measure frequency.

Here are some unvarnished specifi-
cations which might whet your appetite:
0.002% at 5 mc/s crystal

check-points and 0.03% or
better over entire range

0.02% or better

Accuracy :

Resetability :

Input at 500 mc/s and above is —30
sensitivity : dbm at 100 mc/s is =5 dbm

Beat Built-in CRT and external
indicators : headphone jack

Video amplifier

bandwidth: | 0-8 mc/s

Complete specifications are contained
on page D-14 of the new PRD catalog,
E-8. For a copy of this 160-page volume.
containing hundreds of pieces of other
really good microwave gear. send your
request on your company letterhead
please.

If you want just a specifications page on
the PRD Type 504 Precision Hetero-
dyne Frequency Meter, simply fll out
the inquiry card in this magazine.

|'|. POLYTECHNIC RESEARCH
& DEVELOPMENT CO., INC.

Factory & General Office:
™y 202 Tillary St., Brooklyn 1, N.Y.
ULster 2-6800
Western Sales Office :
2639 So. La Cienega Blvd., Los Angeles 34, Calif.
TExas 0-1940
CIRCLE 14 READERS SERVICE CARD
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"We grew too fast for our bank”

hen he was fourteen years old, Jim McClain

carned pocket money by rewinding motors and
transformers. Thirteen years later James Ernest
McClain, with very little capital but lots of know-how
and drive, started his own business, specializing in the
repair of distribution transformers.

In its first year, ESCO Manufacturing Company, of
Greenville, Texas, consisting of 27 years old McClain
and a hired mechanic, grossed $35,000, netted $7,000.
Last year, gross was several millions, and net profit,
correspondingly substantial.

In the early years the local bank was able and willing
to supply all the credit that Esco needed. But the growth

18 CIRCLE 15 READERS SERVICE CARD

Subsidiaries:

was so rapid and the matching need for working capital
so great, the local bank wasn’t quite able to go along.
So Mr. James Ernest McClain, then head of a company
grossing better than a half million dollars, and not
willing to dilute his equity or surrender any voice in
management, turned to Textile Banking Company for
financing cooperation and advice.

Mr. McClain says: “In addition to the advantages
we enjoy in using TBC’s funds as equity capital, and
the savings we effect in eliminating credit losses and the
cost of a credit department, there is perhaps an even
greater advantage. Though we are far away from the
industrial and financial centers, we have the privilege
of being able to call on TBC’s experienced executives
for advice in solving many problems, financial and
otherwise. Their experience, their contacts, their ability
to supply us with nation-wide credit information usually
give us the right solution.”

At TBC, we don’t work miracles. We help growing
companies, whose sales exceed $500,000 annually, meet
all the capital needs of rapid expansion, without
surrendering any management control, or without

any dilution of profits. If you want to know more

about how we do it,
write for a free copy
of our new booklet,

How to get the CASH
“How to get the cash

to keep your business growing!
to keep your business Y

growing.”

Textile Banking Company, Inc.

55 Madison Ave., New York 10, N. Y.

T.B.C. Associates, Inc., New York, N.Y.
Southwest Texbang, Inc., St. Louis, Missouri
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B & W Associates built in a Sola regulated plate-filament power trans-

S L ¥_&

former as an integral component in their portable lie-deteetion apparatus;

Portable lie detector operates accurately with
Sola-regulated plate and filament voltages

This sensitive polygraph operates by picking up and
immensely amplifying tiny electrodermal responses. It’s
small wonder that line voltage variations encountered in
field operation must be corrected if the responses of the
witness are to be measured accurately.

The lie detector’s built-in power supply transformer
is a Sola Constant Voltage Plate-Filament Transformer
which performs this dual function: (1) it supplies plate
and filament voltages just as an ordinary power supply
transformer would do; (2) it regulates these supply
voltages within +3%, even when the line voltage varies
over a 100 to 130-volt range.

Besides providing regulation which assures accurate

polygraph operation, the Sola transformer protects
tubes and components from cold inrush current and
from fault currents.

This simple, reliable component costs little more than
ordinary, non-regulating transformers. And compared
to other types of regulating circuitry used with conven-
tional power transformers, it is considerably cheaper.

The plate-filament regulator is only one of the com-
plete family of Sola Constant Voltage Transformers
including such special types as filament and adjustable-
output units. More than 40 models are available from
stock, and Sela manufactures custom-designed units in
production quantities to meet special needs.

For additional information write for Bulletin 7E-CVE

Sola Electric £o., 4633 W, 16th St., Chicago 50, 111, Bishop 2-1414 e Offices in principal cities ® In Canada, Sela Electric(Canada)Ltd., 24 Canmotor Ave., Toronto 18, Ont.

LONSTANT VOLTAGE TRANSFORMERS

A DIVISIDN

O F
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REGULATED OC POWER SUPPLIES

BAS)C

=

MERCURY LAMP TRAHSFORMERS

FLUDRESCENT LAMP BALLASTS

PRODUCTS CORPORATION
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Using
Thermistors

Edited by
FENWAL ELECTRONICS

COMPENSATING
TRANSISTOR
NETWORKS

1t is relatively simple to extend the
operating temperature range of a
transistor, or to stabilize its output
under temperature fluctuations. A
parallel network, consisting of a ther-
mistor and a fixed resistor, is inserted
in series with the base. Since thermis-
tor resistance increases with lower
temperature, the network automati-
cally reduces the input signal to com-
pensate for increased transistor gain.
Design-wise, the tiny thermistor in-
flicts no size or weight penalties.

+V
Lo

X

Vv

|||

-y

Three typical Fenwal Electronies
thermistors being used for the above
application are: WB11W1 (washer);
LB21J1 (disc); 6B32J2 (bead). In ad-
dition, hundreds of other types are
available to cover a wide range of cir-
cuit requirements. All have precisely
reproduceable characteristics and ex-
tremely high stability, whether in
lots of 10 or 10,000 . . . the result of
the modern processing and quality
control methods under which they
are made. Write for Catalog EMC-2.
And for thermistor engineering as-
sistance — just ask. FENwAL ELEC-
TRONICS, INC., 24 Mellen Street,
Framingham, Mass.

Choosing the “‘right” thermistor is
easier using the G200 Experimental
Kit which contains 12 different ther-
mistors, each with complete operating
characteristics. Available from
Fenwal Electronics Distributors or
the Framingham plant, $19.95 net.

Y Fenwal
&Flectronica

Making Precision Thermistors
to Make Your Design Ideas Come True
CIRCLE 17 READERS SERVICE CARD
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Rise Seen for Color Tv Sets

PACE OF cOLOR TV sales will quicken
starting in 1960 and will accelerate
rapidly through 1968, predicts
Frank Mansfield, Sylvania’s di-
rector of marketing research.

He looks for sales of 240,000 color
sets by dealers in 1960, a 50-percent
increase over estimated sales of
160,000 sets in both 1959 and 1958.

At year-end, 1960, sets-in-use are
expected to total 830,000 as against
435,000 at end of last year. From
1962 on, sales should increase by
300,000 units annually, reaching 1.5
million in 1965. During the 1965 to
1968 period, predicted sales in-
creases will amount to 400,000 sets
per vear. In 1968, final year of the
forecast, there will be sales of 2.7
million sets and an estimated 11.87
million sets-in-use.

Several receiver manufacturers
note a marked improvement in sales
of color tv receivers. One execu-
tive’s prediction that sales of color
sets will account for a substantial
part of tv business within the next
two years is in accord with Mans-
field’s projection.

Other manufacturers are await-
ing the predicted upsurge of in-
terest in color. One company in the
television components field is al-
ready tooled up and prepared for
large-scale production of deflection
systems. But until an appreciable

number of sets makes its way into
consumers’ homes, firm has taken
a wait-and-see position.

A producer of color broadcast
equipment mentions slight increase
in sales, but nothing phenomenal.
One equipment manufacturer feels
the push for color broadcasting ap-
paratus will come after the in-
crease in receiver sales, not before.
Stations bullish on color have
equipped themselves and are wait-
ing for enough sets to be sold, be-
fore beginning transmission.

Reports of strong interest in
color television emanate from Ja-
pan. Although the present cost
of color tv receivers is well beyond
local consumers’ means, the Jap-
anese are grooming themselves on
color broadcasting techniques. Ja-
pan’s nationally owned tv station
has already begun experimental
color transmission.

FIGURES OF THE WEEK
LATEST WEEKLY PRODUCTION FIGURES

3 Apr. 10 Mar. 13, Change From
(ETIEE LY 1959 1959 One Year Ago
Television sets 106,691 96,653 +38.6%
Radio sets (ex. auto) 254,390 275,592  +38.7%
Auto sets 99,188 109,063 +62.5%
STOCK PRICE AVERAGES

.y Apr.15,  Mar. 18, Change From
(standard & Poor's) ggq 1959  One Year Ago
Electronics mfrs. 86.91 82.42 +70.9%
Radio & tv mfrs. 99.36 99.04 +122.0%
Broadcasters 99.11 94.79 +70.0%
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INDUSTRI AL

~_
= Ty
] FROM PUMPS - TO. MISSILES - TO AUTOMOBILES
b
P y-ie

CAN BE MADE BETTER WITH ...

INSTRUMENTATI1IO

CENTURY INSTRUMENTATION

INDUSTRIAL

... The recording of static and dynamic
phenomena such as strains, vibrations, pres-
sures, accelerations, temperatures, and im-
pacts . ..

... Monitoring and recording reference sig-
nals in control applications. ..

... Response measurements in dynamic pro-
duction tests . ..

... Brain studies. .. electro-cardiograph
work . . . studies in physiological and med-
ical research ... Any place where high sen-
sitivity and/or high frequency data are
required.

... We know of slush pump manufacturers,
automobile manufacturers, and many other
types who have found that they can make
better products and save on production costs
by the use of oscillographs and other in-
strumentation of the Century type.

It can be greatly to your advantage to
modernize to meet these new advances in
industrial instrumentation . . .

Technical literature and engineering assist-
ance on specific problems and applications
are available from our engineering depart-
ment. Just call the representative nearest
you.

It 1s possible to decrease obsolescence in
some of your present equipment by the
addition of new instrumentation and pro-
cedures. Century oscillographs have high
adaptability and low comparative cost.

Send for the Century story today.

1333 N.
'TULSA 10,

—e O — e T T 1

AIRCRAFT

... The combination of compactness, thirteen
pound weight, rugged dependability and simple
design with uniform frequency response to 2,000
cps. makes the 409 Century oscillograph an ideal
unit for airborne test recording in airplanes,
rockets, missiles. It has had wide usage on an ex-
pendable basis in units being tested to destruction.

... Century has records of dramatic case histories
wherein little has remained of either the vehicle
or its instrumentation but where complete, ac-
curate, permanent test records have been salvaged
from badly wrecked, even totally mutilated 409
units.

... Its amazing resistance to impact and vibratory
shocks which are totally destructive of the vehicles
and most internal mechanisms is known in military
circles. These same features make it an ideal unit
for earth bound vehicles and marine applications.
Extreme portability and simplicity of design and
control permit fast set-up of tests, carrying, and
operating on board the tested vehicle. The 409
has been called the “work-horse” of the instru-
mentation field. Of course Century equipment is
designed from the start to meet military specifi-
cations. Get the Century Story Today . ..

Century 409 Recording Oscillograph,
Actual Record, 15 reduction

R

CENTURY ELECTRONICS & INSTRUMENTS, INC.
UTICA -
OKLAHOMA, U.S. A. -

BOX 6216 - PINE STATION
PHONE LU 4-7111

P. O.

ARNAAARANR
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Microfarads

Research In Depth Makes The

New Types of Resistors, made by deposit-
ing materials in vacuum of 0.1 micron, are
being investigated. From Mallory resistor
research have been developed techniques
for producing carbon elements to high uni-
formity that makes possible the ganged con-
trol of dual sterec amplifiers shown at right.

CIRCLE 19 REUADERS
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Here going through a boiling water test—
is the silicon rectifier which was developed
from basic Mallory research in crystal grow-
ing . . . in forming the diffused junction and
designing unique internal construction . . .
and moisture-proof encapsulation with
“Mallo-Seal’* compound created by Radio
Materials Company, a Mallory Division.

*Trade Mark, P. R. Mallorv & Co. Inc.
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and Metallurgy...

... Mallory Research In Depth Applies

Metallurgical Science to Improve Capacitor Performance

One of the reasons why you’re sure of long life and
high uniformity with Mallory capacitors is the spe-
cialized metallurgical know-how that goes into them.

Take electrolytic capacitors, for example. Charac-
teristics such as DC leakage current, life expectancy
and capacitance stability depend to a considerable
extent on the purity of aluminum foil. Developing
specifications for high purity foils, and checking
quality of foil being used in production is a joint
effort of Mallory capacitor and metals specialists.
Scientific tests in our laboratories, using the latest
spectrographic equipment, enable us to analyze met-
als and detect impurities to a precision measured in
parts per million.

SPECTROGRAPHIC ANALYSIS of metals, in
Mallory Corporate Research Laboratories,
assures high-purity foil for long life in elec-
trolytic capacitors . . . aids testing of pow-
der for tantalum capacitors . . . contrib-
utes to research in special alloys for
resistors . . . as well as metallurgical con-
tacts, welding electrodes and high density
metals.

Checking Copociter Characteristics, using
dutamatie teel spparatis Tike this ta elig-
nate humpn error, gives  Mallory engineers
data vital to nnalyeis of new develapments,
Ome of the most recent groducts of thin pro-
gram ta the mew THI capacitioe ahown hene
< i minintene dnit with' the high stability
and life gualities 'of Mallary computer grade
capuciton. ; ;
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In tantalum capacitors, too, Mallory experience with
unusual metals has been the foundation for design
and production innovations that have made extreme
temperature ratings possible. The sintered pellet con-
struction . . . still the only 200°C capacitor design . . .
grew from our long background in powder metallurgy
techniques.

That is what “Research in Depth” by Mallory puts
into the components you use. A combination of
ingenuity and knowledge in the basic sciences of
electronics, special metallurgy, electro-chemistry, and
semi-conductors, all in one organization constantly
works to improve present components and to make
tomorrow’s products even better.

dure’ 1HH SBories Vibrator, which hag sties
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Shack Fosts ar sccelorstions of B0 ard
myore evaluste the rippedness of new prod-
ucts from the Electromagnetic Department
of Mallory'a Flkon  Divisian, Typical of
0% developmenta in this line is Uhe minis

vived shocka of 9000 (3 and up.

%
&

5 a

- %, s P L Bl il

CIRCLE 20 READERS SERVICE CARD 23



How to Pick Sales Engineers

Of course, personal interviews count. But more firms are giving apti-
tude and psychological tests, too—and finding them worthwhile

LOS ANGELES—Good sales en-
gineers must possess contradictory
traits.

The typical engineer favors the
direct approach, is facts-oriented,
becomes impatient with the emo-
tional. Top salesmen are past-
masters at dealing with emotion,
know how to make the most of irra-
tional thinking by prospects.

Los Angeles firms report that
they lose upwards of $8,000 on each
new hire who doesn’t pan out in one
year. The personal interview is a
necessity, but far from infallible in

selecting the right man. In a re-
cently conducted test, 12 sales man-
agers were asked to interview 57
applicants. The same man judged
likely to succeed by one was often
labeled poorest risk by another.
Several personnel managers told
ELECTRONICS that by administering
batteries of tests to applicants they
have cut down on the number of
misfits by 25 to 50 percent. And
while professionally administered
tests cost between $75 and $100,
they’re less expensive than men
who are hired and don’t work out.

TEST CATEGORIES

VERBAL COMPREHENSION

WORD FLUENCY ¥
NUMERICAL ABILITY

| VERBAL REASONING ABILITY
| NUMERICAL REASONING ABILITY
|

SPACE VISUALIZATION

APTITUDES k{ﬁ' :

SCORES

o

OCCUPATIONAL INTERESTS
MECHANICAL
COMPUTATIONAL

SCIENTIFIC

PERSUASIVE

TEMPERAMENT

DRIVE AND ENERGY
SELF~RESTRAINT

SOCIAL DOMINANCE
SOCIABILITY

ﬁe%' wﬁ %,&

B

1
1
.
]
et

STRENGTH OF MOTIVES

THEORETICAL
ECONOMIC
POWER

4
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=== TYPICAL GRADUATE ENGINEER ===TYPICAL SALES ENGINEER

30 40 50 60 70 80 90 99

Scores show how general engineers and sales engineers usually differ in tests

24

Psychological Services, Inc, of
Los Angeles, has developed a series
of tests measuring traits in four
categories: aptitudes, occupational
interests, personality or tempera-
ment and strength of motives (see
chart).

The best applicant should rate
high in drive and energy, verbal
comprehension and persuasiveness.
On the other hand, if he rates too
high in social service areas, he’ll
tend to get too absorbed in custom-
ers’ problems and give away too
much free service. Nor should he
show too keen an interest in basic
research and development. Em-
ployers don’t want sales engineers
who become so fascinated with a
new circuit that they forget where
their order blanks are.

A good salesman should have a
certain amount of self-restraint and
mental discipline, but not as much
as a top executive engaged in long-
range planning. He should not be
too much of a worrier. A healthy
ambition is desirable, but not so
much that the man will soon strike
out in competition with the boss.
For an electronics engineer to be-
come 2 top salesman, he should get
away from his tendency to deliber-
ate on every move.

Test Results

Tests indirectly come up with
answers to these questions: Will
the applicant enjoy the work? Can
he take turndowns and disappoint-
ments? Will excessive travel bother
him? Does he have basic sales abil-
ity? Does he have confidence?

Aptitude tests have built-in lie
detectors to thwart the efforts of
those who try to beat the tests. Only
about one percent of test takers try
to present a false picture and subtle
cross-checks readily identify such
individuals.

Personal interviews are more ef-
fective than tests for telling
whether a man has troubles at
home, or has alcoholic tendencies.
Such questions as “Are you gener-
ally lucky” may point up the whin-
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ing, hard luck guy. And “What is
your wife’s chief criticism of you?”
may bring out persecution complex
tendencies and show up problems
such as drinking and gambling.

An important maxim: Accept or
reject a man as he is. Don’t expect
to appreciably change him after
he’s hired.

Raser: New Solid
Amplifier Reported

ST. LOUIS—The solid-state Raser
will get three years’ theoretical
study under a $28,500 contract
awarded the physics department of
St. Louis University by the Air
Force Office of Scientific Research,
AF Research and Development
Command.

The Raser, a quantum mechanical
amplifier, is an abbreviation for
Radio Amplification by Stimulated
Emission of Radiation. The princi-
pal investigator of the project is
William A. Barker, associate pro-
fessor of physics, who told ELEc-
TRONICS that the study will consist
of detailed work in nuclear theory.
Prime advantage of the Raser would
be its low noise content, which
would extend radio ecommunications
range.

The proposed Raser is a solid-
state quantum mechanical amplifier.
The basic physical principle in-
volved is the Overhauser effect. If
a conductor or a nonconducting
paramagnetic is placed in a static
magnetic field and the electron spin
system is saturated by a time-vary-
ing magnetic field, electrons which
relax to their ground-state energy

level, induce nuclear spin transi-
tions.
Under certain conditions these

nuclei will occupy higher rather
than lower energy states. If this
takes place, another time-varying
signal whose frequency is the nu-
clear resonance frequency will in-
duce emission and be amplified. This
proposed amplifier may be operated
at very low temperature. The gain
and the signal-to-noise ratio are im-
proved as temperature is reduced.
The Raser is a device similar to the
solid-state maser. The maser is a
quantum mechanical amplifier
which operates in the microwave
region. It makes use of transitions
between electron-spin levels only.
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New RETARDED BIT RATE UNIT

provides simultaneous indexing of magnetic

tape with any type data acquisition equipment

pjm_ﬂ_nf_lm L] muuuyup:q}iwhw, - jum%
Y s ) 4 [T & wmun g i |-
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Model 220. Bit rate division and hmmg
word rate division are set by frant panel switches to
correspond to speed of ascillograph. Size: 5'4"H x 19”W x 16”D.

The Retarded Bit Rate Unit, Model 220, when used with the Hycon
Eastern Digital Timing Generator, Model 201, or Airborne Digital Timing
Generator, Model 206A, provides a universal timing system with format
signals suitable for recording on magnetic tape, slow or high speed oscillo-
graphs, recording cameras, strip chart recorders, etc. During the periods of
data reduction the Model 220 is used with the Hycon Eastern Model 202
Magnetic Tape Search Unit for re-recording the true signal from magnetic
tape to oscillographs. The Model 220 is also available packed in a ¥4 ATR
Box for airborne applications.

Por Dats Reduction

/9

MULTICHANNEL
TAPE RECORDER

O

FIERS
SLOW DR HIGH SPEED

MULTICHANNE L

O5CILLOGRAPN

PULSE WIDTH SIGNAL TO EVENTS

MARKER OF OSCHLLOGRAPM

UL woTe sewaL YO EveRTs

"
TRk
acky RKER OF 0BCILLOGR)

2 psic

HYCON EASTERN'S WODEL 220
RETARDED O1T MATE GwiT

DaTA RECORONG
CAMERRS

700 FRAMES PO Sil

HYCON EAST AN'S MODEL 720
RETARDED 817 RATE NIt

femmcqe-—

The Digital Timing Generator, Model 201,

supplies a tone burst binary coded decimal
signal for recording on one channel of a

The Retarded Bit Rate Unit, Madel 220, re-
ceives the tone burst binary coded decimal
signal from the tape through the Magnetic
Madel 202, and converts

multichannel tape recorder. The Model 220
receives the 1" and “0" control signals from
the Model 201 and converts this to a pulse
width and pulse height binary coded decimal
signal far recording on oscillographs or other
data recording equipment.

Tope Search Unit,
this to a pulse width and pulse height timing
signal which is re-recorded on the oscillo-
graph. The bit rate and word rate are adjusted
to conform with the speed of the oscillograph
regardless of the speed of the tape transport,

Write for Technical Bulletin 220

HYCON EASTERN, INC.

75 Combridge Porkway

E
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Thanks to you ...

CTI SETS A NEW STANDARD FOR WIRING-HARNESS TESTERS

| g p(; Completely automatic

: I; — s () Lleakage measured from the circuit under test to all others

Accessory printer lists rejects

SPECIFICATIONS

Continvity test currents: Off, 0.1, 0.5, 1.0, and 2.0 amps d-c

Continvity accept limits: 0.1, 0.5, 1.0, 5.0, and 10.0 ohms
{maximum test current on the 1-, 5-, and 10-ohm ranges is 1.0 omp.)

Hi-pot voltages: Off, 28, 100, 500, 1000, and 1500 volts d-c
{hi-pot current limited to approximately 1 ma)

leakage-resistance limits: 1, 5, 10, 100, and 500 megohms

Hi-pot dwell time: continvously variable from 0.2 secs to 100 secs

Test rate {maximum): 5 cirevits per second (0.2 seconds dwell time)

Test capacity: 200 tests plus 200 for each complete, additional Switching
Unit used. Switching Unit panel may be supplied with 50-test switch
modvules as needed.

Each of the above test parameters can be selected independently of the

others. All values are set with front-panel selector switches.

Engineers: Coreer opportunities are currently availoble at CTI

|| | S @) Simple operation, go/no-go readout

Simultaneous continuity, leakage, and hi-pot measurements on each test
Self-testing and fail-safe — validity of tests is assured

sy Simple programming without complex patchboards

Provides control of relays in the circuit under test

After carefully reviewing customer requests received during the past few years, CTI
has designed an automatic tester incorporating every feature desired by the manu-
facturer or user of wiring harnesses and cables. Compact, inexpensive, and simple to
operate, the new Model 165 Cable Tester can handle the most complex wiring test
problems. Test capacity can be increased indefinitely by adding small switch-unit
modules to the basic equipment.

! ~_ Only the CTI Cable Tester offers all these features:

Wide choice of test parameters from calibrated, front-panel controls

@ Branch circuits can be programmed without sacrificing additional test points

Precision bridges assure accuracy and stability of measurements

Manufactured by a company that has pioneered automatic testing

CALIFORNIA TECHNICAL INDUSTRIES
T TR e

® Foremost in Automatic Testing

26
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G-E RTV is an easily applied poiting and encapsulating material. Tough, heat-resistant, resilient, it does not shrink or form voids during cure.

New RTYV silicone rubber from G.E.

CURES WITHOUT HEAT ¢ LOW VISCOSITY ¢ SOLVENT-FREE « NO VOIDS OR SHRINKAGE

ELECTRONICS — May 1, 1959

CURES WITHOUT HEAT G.E.’s RTV {room tempera-
ture vuleanizing) silicone rubber cures al room
temperature in any time vou select up to 48 hours.
It comes in a wider viscosity range than any similar
compound—ifrom 250 poizes (pourable) to 15.000
poises (spreadable). Fasilv applied bv pouring,
dipping, spreading or with a pressure gun.

WON'T SHRINK, VOID-FREE RTV compounds are
1009 solids (no solvents). They cure without
shrinkage; form no voids; provide resilient, shock-
absorbent protection against phvsical damage or
moist and corrosive atmospheres. Tensile and tear
sirength exceed those of previously available mate-
rials and are retained after prolonged heat aging.

RESISTS HEAT ABOVE 300°C Ceneral Electric RTV

silicone rubber keeps its high dielectric strength
at temperatures above 300°C. It has the well-known
properties of silicone rubber, sueh as ability to with-
stand moisture. weathering. nzone. corona, oxidation
and exposure to fuels and solvents.

IDEAL FOR POTTING AND ENCAPSULATING General
Electric RTV ecompounds flow easilv into and around
complex shapes. They are ideal for polting and en-
capsulating. Other uses include caulking and seal-
ing in hard-to-reach places. performing “on-the-spot”
rubber repairs. model making and molding in low-
cost plastic tooling.

For complete application data, check Reader Service
Card. If you'd like a sample for evaluation, drop us
a nofe telling us about your proposed application.

GENERAL @3 ELECTRIC

Silicone Products Dept. Section R6CC5, Waterford, N. Y.
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TYPE 92334550  2PDT, 2AMP, MAGNETIC LATCH RELAY i {BRACKET MOUNTING, SOLDER HOOK TERMINALS, HERMETICALLY SEALED)

TYPE 9200-5091

an

TYPE 9200-5072 (PLUG-IN OR PRINTED CIRCUIT MOUNTING, HERMETICALLY SEALED)

(SHOWN ABOVE...ACTUAL SIZE)

These sensitive Leach subminiature relays deliver big relay per-
formance...in a crystal can size that makes them ideal for use in
missile control eircuits in airborne or ground equipment and in com-

tortu re_tested puter and printed circuits.
Torture-tested to perfection in the Leach Production Reliability
Center, these subminiatures are designed to meet the critical ex-
= tremes of vibration, shock and other stringent environmental re-
to erfectlon quirements in military and commercial applications.

They meet the specifications of both MIL-R-25018 and MIL-R-
5757C—as well as MIL-R-6106C, including the minimwm current

test requirements.

-
for blg Uniform contact pressure and overtravel are guaranteed for the
L

life of these balanced-armature relays. They are available in a wide
range of socket, stud and bracket mountings to meet specific cus-
tomer requirements.

relay performance Write today for Leach Crystal Can Relay Brochure containing

specifications, typical ratings and other information on these sub-
simiatures! Or contact your ncarest Leach sales representative to
discuss your specific subminiature relay requirements.

LOOK TO LEACH

* RELAY DIVISION...LEACH CORPORATION

5915 AVALON BOULEVARD, LOS ANGELES 3

DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA « EXPORT: LEACH CORP,, INTERNATIONAL DIVISION
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Doppler Backs Up Air Nav-Aid

Federal Aviation Agency plans Doppler-type vhf omnirange installations
that will be compatible with present airborne receivers

FEDERAL AVIATION AGENCY is back-
stopping the Vortac (vhf omni-
range-Tacan) short-range air navi-
gation system by installing new
Doppler-type vor equipment at cer-
tain locations where vor siting
problems exist.

Natural and man-made obstruc-
tions reflect the vor signal at cer-
tain sites. These reflected signals
go in and out of phase with the di-
rect signal from the point source
and give a pilot a bearing error of
as much as 20 or 30 degrees. His
direction-indicating needle swings
erratically from right to left as an
interference pattern is formed be-
tween the direct signal and reflected
signals.

Doppler-type vor gear reduces
such siting problems by producing
a narrow cone from a large commu-
tated antenna. The antenna pattern
decreases course-deviation-sensitiv-
ity as the vor station is approached.

The Doppler-type vor equipment
will be compatible with an esti-
mated 104,000 airborne receivers
presently operating on 108 to 118
me. FAA says the Doppler-type
gear will be an extension of vor
with some component changes and
a different antenna system. Where
no siting obstructions exist, con-
ventional vor stations will not be
replaced.

Tests were made of Doppler-vor
equipment built at the CAA’s In-
dianapolis Technical Development
Center, now incorporated into
FAA’s experimental facility at At-
lantic City, N. J. Results were dis-
closed at February’s meeting of the
International Civil Aviation Organ-
ization in Montreal.

The ICAO meeting voted to con-
tinue use of vor and to supplement
it with Tacan-compatible distance-
measuring equipment. The com-
bination, known as Vortac, has thus
been accepted as the international
airways’ short-range navigation
standard.

FAA and industry sources feel
evidence of improvement in naviga-
tion near difficult sites through the

ELECTRONICS — May 1, 1959

use of compatible Doppler-type vor
equipment was influential in the
ICAO vote for Vortac.

The new gear was evaluated at
seven sites, including Rikers Is-
land near LaGuardia Airport in
New York, and Charleston, S. C.

FAA’s bureau of R&D is now go-
ing ahead with design refinements
at its Atlantic City, N. J., experi-
mental facility.

Prototype equipment is expected
to go into regular operation some
time this year in four to six cities.
New York (Rikers Island), Los
Angeles, Jackson, Mich., and Day-
tona Beach, Fla., will probably be
the first installations, in addition to
Charleston, S. C., where an original
test model is still located. Some
small component contracts have
been let, others should be let soon.

FAA Seeks Funds for Gear

FAA seeks fiscal 1960 funds to
contract for about 20 Doppler-type
vor installations. An agency source
estimates that an installation will
cost about $38,000 or 50 percent
more than a conventional vor sta-
tion. Another source puts the esti-
mate around $50,000.

The agency’s R&D bureau is try-
ing to reduce the size of the antenna
system, which now has a diameter
to 150 ft, without sacrificing com-
patibility with airborne gear.

Meanwhile, Servo Corp. of
America, New Hyde Park, N. Y.,
announced this month that it is
marketing compatible quasi-Dop-
pler-type vor equipment.

Equipment consists of 50 antenna
elements in a . circular 43-ft di-
ameter array and a single antenna
element in the center, plus a coun-
terpoise around the antenna array.

The antenna elements of the Dop-
pler array are uniformly spaced
around a circle with a diameter of
5.1 wavelengths. To this antenna
array is applied an unmodulated,
crystal-controlled signal. The signal
steps around the elements simulat-
ing antenna rotation. Radiated sig-
nal carries direction-dependent f-m
information.

To achieve vor compatibility, the
system transmits a second carrier
from an independent fixed antenna,
9.96 kc apart from the first. This
signal is amplitude-modulated with
a reference signal synchronized to
the antenna commutation.

Through electronics, every condition encountered flying a jet airliner is produced by this
American Airlines 707 jet flagship simulator for flight crew training. Curtiss-Wright's
electronics division built the unit, which is in o trailer
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SPRAGUE’

TWO OUTSTANDING
HIGH-TEMPERATURE

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES
Up 10

-

=ikg)
For continuous operation at hot-
test spot temperatures up to
200°C (392°F) and up to
250°C (482 °F) for short periods
of time—depend upon TETROC
—an all Teflon-insulated wire
available in both single and
heavy coatings. !

CEROC is Sprague’s recom-
mendation for continuous oper-
ation at hottest spot tempera-
tures up to 250°C (482°F) and
up to 300°C (572°F) for short |
periods of time. Ceroc has a
flexible ceramic base insulation
with either single silicone or
single or heavy Teflon overlays.
The ceramic base stops "“cut- ‘
through’’ sometimes found in |
windings of all-fluorocarbon
wire, Both Tetroc and Ceroc
magnet wires provide extreme-
ly high space factors. |

Write for Engineering Bulle-
tins 405 (TetrocWires)and
400A (Ceroc Wires).

SPRAGUE ELECTRIC COMPANY
35 Marshall Street, North Adams, Mass. |

THE MARK OF RELIABILITY ‘
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Soviet Production

Six-man U. S. electronics delegation returns from

USSR tour of eight factories and six institutes

MOSCOW-—SoVIET gap between
equipment design and plant produc-
tion was reported here last month
just before a six-man U.S. elec-
tronics industry delegation returned
home.

The group was interviewed by the
McGraw-Hill World News Bureau
in Moscow following a three-week
tour of eight factories and six in-
stitutes that make and design tele-
phone equipment and consumer
products such as radio, television
and their components.

Ray C. Ellis, Raytheon vice-presi-
dent, headed the delegation which
included Frank W. Mansfield, chair-
man of the marketing data policy
committee of Electronic Industries
Association and market research
director for Sylvania Electric Prod-
ucts, New York; Julian K. Sprague,
president of Sprague Electric; Imre
Molnar of General Telephone Lab-
oratories, Northlake, Ill.; Charles
P. Marsden, Jr., of the National
Bureau of Standards; and Conrad
H. Ziedt of GE, Syracuse.

Observing that gaps exist be-
tween work at the institutes and
plant production, Ziedt asserted
that the institutes lack an apprecia-
tion of production problems, such
as cost.

“We wondered whether some de-
signs might not have to be rede-
signed at the production levels,” he
said. Qutstanding designs brought
to the attention of the delegation
included : modular television broad-
cast equipment, industrial tv
camera, portable tv camera and
some transistor circuits.

“They design heavier than we
do,” Ziedt said, “with larger com-
ponents. They might save 15 per-
cent with redesign.

“They also have longer design
cycles—some apparently years long
—compared with some of ours of
six months.”

Chief delegate Ellis observed that
some plants visited were “much
more integrated than ours with
facilities for making their own

parts. Most radio and television
plants are equipped to make their
own plastic moldings, or coil springs
or speakers.”

However, Ellis noted that Soviet
plant management is moving closer
to U. S.-type decentralization
(ELECTRONICS, p 11, Apr. 24).

“This gives more independence
to management in overall industrial
operations and should result in all-
around savings.” One principal
gain should be a more efficient sup-
ply setup, he said.

“In no plant was productivity
per worker greater than in Amer-
ica,” Ellis added. “They are not as
tooled up as we, nor as modern.”
But he was impressed with the
energy of individual workers, whom
he thought were stimulated by
bonus incentives.

Although there were some indivi-
dual cases where the Russians
showed ingenuity, Ellis said, there
were no technical breakthroughs.
“No plant was particularly startling
on the whole.”

The delegation, whose visit fol-
lowed one last November to the
U.S. by a Soviet delegation, is ex-
pected to recommend that future
exchanges of electronics experts

Testing Antennas
4 i oy
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Anechoic chamber for testing satellite

antennas at Convair-Astronautics
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Gap Cited

consist of more units and fewer
people with more specialization, and
longer stays—“more depth and less
breadth.”

New Orders Due
For USAF Gear

SUBCONTRACTORS and suppliers will
soon feel the impact of Philco’s re-
cent $18,715,140 contract with Rome
Air Materiel Area for moderniza-
tion work on USAF’s world-wide
communications system.

The contract is divided into three
main projects. Work on all three
will begin simultaneously, and take
place at 16 sites.

The first work project covers
modernization of circuit quality
control and traffic patching. This
calls for decentralization of equip-
ment patching facilities, separation
of traffic patching from the equip-
ment patching function, segrega-
tion of clear and coded circuitry,
and the provision of high impedance
bridged monitoring and testing.

Second project covers disassembly
of existing intersite radio fre-
quency terminals, associate voice
frequency multiplex terminals and
their movement to other locations.
The station combination distribut-
ing frame will be upgraded to pro-
vide terminations for new inter-
site channelization. Line amplifiers,
equalization equipment, microwave
radio frequency terminals and voice
frequency multiplex terminals will
be engineered and installed.

Third work project covers conver-
sion from a high-frequency four-
channel time-division multiplex
system to a frequency-division mul-
tiplex system utilizing single-side-
band techniques. Terminal equip-
ment will be transistorized.

Presently installed equipment will
be adapted to augment point-to-
point and air-to-ground voice cir-
cuits as well as facsimile ssb
circuits.

Existing air-ground a-m chan-
nels will be converted to AIRCOM
trimode systems.

ELECTRONICS — May 1, 1959

Formulation 40

flattens temperature-stability curve
of Cera-mite’ Disc Capacitors

Cera-Mite Ceramic Capacitors are now smaller, more stable . ..
thanks to Sprague’s new ceramic body Formulation 40. The in-

gives Cera-Mite Capacitors three times the capacitance per unit
size than heretofore possible. Capacitance change with tempera-

l creased dielectric constant of this newly developed ceramic body
f ture over the operating temperature range is negligible.
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~ TYPICAL CURVE OF CAPACITANCE CHANGE WITH TEMPERATURE
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Cera-Mite Capacitors are now available in Formulation 40 from

-001 to .02 uF, 250, 500 and 1000 volts d-c. Engineering Data
Sheets 6106 and 6125 list complete ratings and specifications.

SPRAGUE

Address literature requests to
Technical Literature Section,
I Sprague Electric Company, 35
| Marshall St., North Adams,
~ Massachusetts.

|

SPRAGUE COMPONENTS:
CAPACITORS o RESISTORS e MAGNETIC COMPONENTS e TRANSISTORS
| INTERFERENCE FILTERS s PULSE NETWORKS ¢« HIGH TEMPERATURE MAGNET WIRE

| CERAMIC-BASE PRINTED NETWORKS + PACKAGED COMPONENT ASSEMBLIES
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Demonstraed Precision
and Reliability

“Workhorse” of the world’s airlines, the famed Douglas DC-7
employs Clarostat Series 42 Precision Potentiometers for flap-
position indication. This is one more example of Clarostat
precision, proved under day-in day-out working conditions.

CLAROSTAT PRECISION POTENTIOMETERS
Series 42

Series 42 potentiometers are wire-wound and offer resistance
tolerance of =5%, linear or tapered. Closer tolerances on special
request. They are available in a wide variety of electrical and
mechanical characteristics to meet application and environmental
conditions. Standard units are rated at 3 watts @ 40° C., while
special high-temperature units are available for operation up to
230° C., with a rating of 0.25 watt. Units may be ganged by means
of threaded rods and end plates. Switches for limited

or continuous rotation models are available.

SPECIFICATIONS

Power Rating: 3 watts @ 40° C.

.25 watt @ 230° C. (high-temperature type)
Typical Weight: 0.196 Ib.

Insulation Breakdown Tests:

Between terminals and ground for 1 minute,
1000 v.a.c. @ 3.4 Hg.

+.0000 R s Resistance Range: Linear, 1 to 100,000
249.60%0& ohms Tapered, 350 ohms per degree of rotation.

Resistance Tolerance: *=5%.
Taps: To requirements.

— < H Rotation: Mechanical and electrical
STANDARD 2 y
2919, *+3%. Effective, 280° to *=3%.
BUSHING MOUNTING ve. Effectiv g =2l
Torque: 1 to 6 0z./in.

EURUSTAT WRITE FOR COMPLETE DETAILS...
® CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE.

Clarostat Means Precision You Can Count On
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Tv Checks Deep-Sea Pipes

Closed-circuit tv acts as eyes during big pipeline
installation 200 ft under water

Twin viewing screens located in control
house aboard tower barge

CLOSED-CIRCUIT TELEVISION is pro-
viding the “eyes” for connecting
lengths of 12-ft diameter concrete
pipe in the largest, longest, heaviest
and deepest pipeline ever assembled
underwater. The line will extend
six and one-half miles to sea at a
depth of 200 ft and will carry hy-
gienically treated effluent from Los
Angeles’ Hyperion Sewage Treat-
ment Plant.

Measuring 192 ft in length and
weighing four tons per linear foot,
strings of the mammoth pipe will be
lowered from the world’s largest
Texas Tower-type mobile platform
and joined underwater. To insure
that strings are properly lined up
and that mating joints are water-
proof, a specially built saddle,
mounting two Kin-Tel tv cameras
and eight 500-watt spotlights, trav-
els along the pipe and scans pipe
joints.

Cameras are heavily brass coated
and utilize water-resistant glass
eyves. A third standby camera can
be carried below by a diver. Built
by Underwater Survey, Inc., of San
Diego, the monitoring rig is de-
signed for depths up to 2,500
feet. Monitoring screens, mounted
aboard the 4,500-ton self-jacking
barge, will enable inspectors to con-
tinuously watch underwater opera-
tions. Placement of rock ballast,
used to backfill under the pipe after
it has been laid on the ocean floor,
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will also be under the scrutiny of
television cameras.

Lead-covered neoprene cables con-
nect cameras to monitoring sets and
control panels aboard the barge, and
house power lines to specially built
focusing motors on the camera
lenses, The cables are designed in
such a manner that if they are acci-
dentally severed, capillary action
will not take place. Hence, wires
and insulation in the vicinity of the
sections to be spliced will not be
damaged.

If fog precludes visual triangula-
tion methods for spotting the mov-
able tower during any of the esti-
mated 170 moves required to lay the
pipeline, a radar-like Tellurometer
system will be used. This instru-
ment, utilizing a uhf transmitter
and having a spotting accuracy of
plus-or-minus 2 inches in 12 miles,
transmits continuously on a fre-
querncy of 3,000 me to a similar de-
vice located on shore. The bounce
of the microwaves is translated into
sounds and distances, and by trian-
gulation, the course of the ocean
outfall pipe will be kept straight.

Communications between barge,
work boats, and land crews is by
means of Kaar ship-to-shore sets,
and GE ET24-A radio links.

Saddle rig mounting two tv cameras and
eight 500-w spotlights. This device travels
along the pipe as it is being connected
under water

MODEL M-10

DC AMPLIFIER

Drift-Free
Chopper-Stabilized
Multipurpose

DC Amplifier for

Laboratory and
Industrial

Applications

Versatile, reliable, the M-10 is suitable
for many applications where low level
DC amplification is required. May oper-
ate from either current or voltage
source and provide either current or
voltage output with proper shunts.

UTILIZE YOUR
PRESENT 0-1 MA
Recorder for
MANY NEW

APPLICATIONS

The M-10 is ideal for use with 0-1
MA recorders. High output impedence
prevents excessive damping. A trim
adjustment is provided to calibrate the
combination to Y2%. Linearity is bet-
ter than 2% for the amplifier. (Com-
bination usage shown is with Esterline-
Angus 0-1 MA Recorder)

WRITE FOR BULLETIN

1717 Clay Ave. - Houston 3, Texas
CA 5-6964
fosgats 3 -5 e o ey 3
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MEETINGS AHEAD

May 3-7. Electrochemical

115th Annual Meetj
in
ton, Philadelphia. LR

This can’t be FIREBAN. ..

Society,
1 Shera-

May 4-6: Aeronautical Electronics,

National Conf, PGANE of
Biltmore Hotel,’ Dayton, O(T IRE,

May 4-7: 'Instrumentation Flight Test
Symposium, ISA, Seattle, Wash.

May 4-8: Society of Motion Picture &
Television Engineers, Annual Con-
vention, Fontainebleau Hotel, Miami
Beach, Fla.

May 5-7: USA National Committee,
URSI, PGAP, PGCT of IRE, Wil-
lard Hotel, Wash., D. C.

May 5-7: Electromagnetic Relays,
National Conf.,, NARM, Oklahoma
State Univ., Stillwater, Okla.

May 6-8: Electronic Components Con-
ference, AIEE, EIA, IRE, WCEMA,
Benjamin Franklin Hotel, Philadel-
phia.

May 6-8: Seventh Region of IRE,
Technical Conf. & Trade Show, Univ. .
of New Mexico, Albuquerque, N. M.

May 11-13: Power Instrumentation,
National Symposium, ISA, Kansas
City, Mo.

New Taylor FiresaN 321 Laminated Plastic N o ot POTR of 1RE, AIBE,

ASME, Pick-Congress Hotel, Chi-

. . . . . cago.

is self-extinguishing in only 3 Seconds | . = . .. . smericen Rail
roads, Communications Meeting,
Netherland-Hilton Hotel, Cincinnati,

Electrical faults in appliances, TV sets, radios, motors and other o.
electrical devices frequently lead to fires—and these fires lead to May 18-20: Instrumental Methods of

Analysis, ISA, Shamrock-Hilton

complete destruction of the equipment, sometimes extensive dam- Hotel, Houston, Tex.

iliti ing it. Taylor FIREBAN 321 is designed .
age o LD iBIEIES ST £ y L. & . May 18-20: Electronic Parts Distribu-
to retard fire. Self-extinguishing in only 3 seconds—it is an effective tors Show, EISC, Conrad-Hilton

barrier against the spread of flame. In addition, this flame-retardant Hotel, Chicago.

laminated plastic has excellent moisture resistance, excellent elec- May 21-27; Transistors and Assoc.
X . . Semiconductor Devices, Interna-
trical resistance after exposure to high humidity, and good mechan- tional Convention, Institution of
ical properties; also offers low diclectric losses. These properties E:)’i‘c(}zi‘cal Engineers, Earls Court,
help prevent the electrical faults that lead to fires. Write TAYLOR
. . May 22-26: Materials Symposium,
FIBRE CO., Norristown 40, Pa., for complete details., ASTM, ASEE, Atlantic City, N. J.

May 25-27: National Telemetering

Conference, ARS, IAS, AIEE, ISA,
- Brown Palace & Cosmopolitan Hotel,
Denver.

There’s more news in ON the

MARKET, PLANTS and PEO-

PLE and other departments be-
LAMINATED PLASTICS

ginning on p 74.
VULCANIZED FIBRE
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GENERAL INSTRUMENT SEM|I

[

all the
available

AN

CONDUCTOR DIVISION

silicon
rectifiers

Maximum Values for AUTOMATIC Military Type Silicon Rectifiers 1N254

Peak DC Output Current (MA)

Reverse

Voltage Av. @ 135°C. @ 25°C. @ 150° C.

{(VDC) Case Temp. Amblent

1900 -
400 -
400 -
200 -

= 750
- 750
- 750

Ambient

5
5
50

Maximum
Reverse
Current

(MA)
0.1+
0.1*
0.15*
0.25%
0.350%
0.350%
0.350%

Mounting

Stud
Stud
Stud
Stud
Axial Lead
Axial Lead
Axial Lead

*Average:d over 1 cycle for inductive or resistive load vuué rectifier

operating at full rated current;

case temperature 135°

tAveraged over 1 cycle for inductive or resistive load with rectifler
operating at full rated current at 150° C. ambients.

Without qualification, these rectifiers are the finest available
today, designed and manufactured to meet stringent govern-
Fi ment requirements and the exceedingly high quality control

standards of General Instrument Corporation.

These JAN types are offered in volume quantities for on time
delivery at prices that reflect General Instrument’s years of
production experience. Data sheets on these and other
AUTOMATIC silicon rectifiers are available upon request.

4[/7 AMATIC

MIL-E-1
Technical
Spec.
Sheet No.

10244
9898
9903
9918

1084A

1085A
1083A

GENERAL INSTRUMENT CORPORATION
N. J.

GENERAL INSTRUMENT CORPORATION INCLUDES F. W. SICKLES DIVISION,
AUTOMATIC MANUFACTURING DIVISION, RADIO RECEPTOR COMPANY, INC.
AND MICAMOLD ELECTRONICS MANUFACTURING CORPORATION (SUBSIDIARIES)

APANUFACTURING
-
; h |
19 —
Y L1 ]
“%iﬁ_ﬂ_‘ Semiconductor Division
65 Gouverneur Street, Newark 4
L
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BUILT TO MIL SPECS... A

one Brush Monitor records
100 countdown operations
simultaneously!

Built to military specifications and performing to extremely rig-
orous military requirements, the Brush Operations Monitor can prevent
aborts and destructs costing millions of dollars.

For quick, accurate and immediately visible go and no-go information,
100 operations are recorded simultaneously on a 500’ moving chart only
12" wide. You have an immediate picture of an entire situation with each
event shown in a time relationship to all other events. It is now being
used for major check-out of propulsion systems, electrical test racks,
fault isolation programmers and launch control vehicles.

Brush is now in production on this Mil Operations Monitor and prompt
delivery can be made to your requirements. Phone or wire Brush for
complete information and application assistance.

*——AI‘USh INSTRUMENTS

DIVISION OF
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FIG. 1—Land-vehicle guidance system uses conductive strip on roadway as radar reflector

Highlights of '59 IRE Show

Papers describe land-vehicle guidance by radar, portable cardiac pacing

equipment, microwave computers, missile miss-distance indicator, space-

ship tracking plans, electronic countermeasures, inertial navigation and

use of microwaves to measure minority carrier lifetime in semiconductors

By JOHN M. CARROLL, anaging Editor; WILLIAM E. BUSHOR and SAMUEL WEBER, Associate Editors

LAND-VEHICLE RADAR guidance not requiring special
highways has been proposed.’ The system tracks a
reflective line on the road surface to produce steering
error signals as shown in Fig. 1.

A klystron transmitter-detector sends a pulsed
microwave signal through a duplexer to antenna
feedhorns which illuminate the highway. The lobing
generator drives the duplexer causing the beam to
sweep left and right across the highway. When
boresight axis and guidance line are misaligned, a
small lineal tracking error is produced. Reflections
from the guidance line are fed through the duplexer
to the transmitter-detector.

The detected signal flows to the steering error
detector where its phase is compared with that of
a reference signal from the lobing generator. Thus
a steering error signal is developed which is propor-
tional to the lineal tracking error. The error gignal is

«4~CIRCLE 33 READERS SERVICE CARD

used to drive the steering mechanism until the track-
ing error is corrected. An override switch disen-
gages the system whenever the driver turns the
steering wheel.

TRANSMITTER DETECTOR—A block diagram of
the transmitter-detector is shown in Fig. 2. The
dual-cavity regenerative amplifier klystron used
serves as a modulator, r-f amplifier and video am-
plifier. The tube contains a buncher, cathode,
catcher, bias grid, focusing grid, collector and an
attenuated feedback path from catcher to buncher.

When the 1,000-cps prf generator pulses the
klystron collector at a particular voltage, the elec-
tron transit time from cathode to collector is
made optimum for transfer of r-f energy in elec-
tron bunches to the catcher. Although most of the
r-f energy in the catcher is fed to the antenna, a
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puAL - TRANSMIT- RANGE-
DUPLEXER— CAVITY & > RECEIVE »  GATED
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FIG. 2—How dual-cavity klystron is used as both transmitter and
detector in land-vehicle radar
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MODIFIED
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FIG. 3—Transistor oscillator-amplifier regulates heart beats and
monitors heart action

Artificial pacemaker shown on table at left with lid open is readily
available to surgeons for restoring patient’s heartbeat

small amount is coupled to the buncher by the at-
tenuated r-f path. Since the energy bunches the
electrons, the oscillation is sustained as long as
oscillator voltage is maintained at the peak of this
klystron mode.

As the prf generator signal changes to a lower
voltage after completion of r-f transmission, self-
oscillation in the klystron ceases and it can act as
a r-f amplifier. When a return signal appears, it is
channeled to the buncher where some bunching
occurs. The bunched electron energy is amplified
and collected in the catcher cavity. Part of the
energy is fed back to the buncher causing increased
bunching of electrons. During the receiving mode,
sustained oscillation is prevented by maintaining
the collector at a voltage which moves the klystron
off the peak of any oscillation mode.
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To detect the r-f signal, the klystron bias grid
is maintained slightly positive. When no excitation
is applied to the buncher, most of the electrons
emerging from the catcher strike the collector. If
the buncher is excited by the input r-f signal, the
r-f field in the catcher is built up slowing down
some of the electrons and causing them to travel
toward the klystron wall instead of the collector.
This reduces collector current to a degree approxi-
mately proportional to the envelope of the r-f signal.

GATING CIRCUITS—The video signal passes
through the transmit-receive gate which is gated
on by pulses from the prf generator. This gate
serves to isolate the video circuits from the kly-
stron during the transmitting mode. The video sig-
nal is then applied to the range-gated amplifier. Fol-
lowing each transmitted pulse, the prf generator
opens the range gate and then closes it at a specific
time interval in the pulse repetition period. Thus,
selection of the return signal coming from a partie-
ular range interval ahead of the vehicle is permit-
ted. Opening of the gate is delayed to prevent
ground-clutter signals from entering the error de-
tector. Closing of the gate after an interval prevents
reception of unwanted echoes.

A video filter removes the prf frequency com-
ponents and permits the lobing frequency signal
to pass. The filtered video signal is sent to the steer-
ing error detector.

ANTENNA ARRANGEMENT —Four feedhorns are
mounted on the antenna disk; the lower two are
used for guidance; the upper two for obtaining
range and range rate signals from vehicles ahead.

One guidance feedhorn is offset from the antenna
boresight axis in the aximuth plane at 1.70 deg; the
other is similarly offset but in the opposite direc-
tion. A cosecant squared pattern with a beam width
of 10 deg in the elevation plane is radiated by the
antenna to make the return power independent of
range.

The lobing generator drives the guidance feed-
horns through the duplexer at 50 cps but in op-
posite phase. This action produces a 5 deg beam
from the freehorns which is lobed in the azimuth
plane. Returns from the guidance line are detected
and converted into a-m video signals.

Guidance lines need only be capable of reflecting
or backscattering electromagnetic radiation. Ma-
terials that could be used include metal strip or
foil; metallic paint, powder, or oxides; low grade
ores or special chemicals impregnated in the road
surface.

Based on a 0.4 sec manual tracking loop lag, linear
tracking. accuracy of system is =*+2.5 in. while
angular accuracy is +0.25 deg. Maximum range is
500 feet at 85 mph. Power consumption is estimated
at 200 w using ordinary tubes, 50 w using miniature
tubes and 10 w using transistors. System may be
in experimental use within two years.

PORTABLE CARDIAC PACEMAKER—Last year,
experiments indicated that transistor amplifiers con-
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nected directly to the heart muscles could aid heart
block patients (ELECTRONICS p 24, Mar. 7, ’58 and
p 80, Nov. 21, ’58). A portable, transistorized device
has been designed to act as an artificial cardiac pace-
maker and to monitor heart activity.? The device,
shown in Fig. 3, provides internal stimulation and
control of the heart with or without surgery.

Impulses are applied directly to the heart by a wire
passing through the chest wall and into the myo-
cardium or muscular tissue of the heart. Movement of
the monitor pointer is similar to movement of the
stylus on an electrocardiograph and indicates both
polarity and rate of the QRS heart wave. Movement
of the wire electrode during insertion into the body is
monitored on the meter by watching the changes in
polarity and magnitude of the QRS wave as the elec-
trode tip passes through various tissues.

When the electrical activity of the heart is too
weak for monitoring, the meter cannot be used as an
insertion guide. This situation is overcome by meas-
uring the physiological circuit impedance (lead, tissue
and connection impedance) instead. The monitor
pointer now deflects to maximum for a high imped-
ance, or poor connection, to the myocardium. A slight
deflection indicates an impedance of a few hundred
ohms, typical of a good connection.

When proper connection is made, stimulation is
started. Since impedance of the physiological cir-
cuit is different from person to person and changes
with time, the pacemaker adjusts its voltage output
automatically to insure that the proper magnitude
of current is delivered to the heart. The physician
determines the correct stimulation current.

The stimulation impulse is 3 millisec long with
currents varying from 0 to 24 ma. Pulse rate is
continuously variable from 25 to 120 ppm as desired.

The instrument is powered by a battery with a
120-day life when used continuously.

The pacemaker is useful in stimulating the heart
during Stokes-Adams seizures, in accelerating slow
heart rates, and in supplementing heart massage to
restore cardiac beating. In cases where the chest
is opened, a suturing electrode can be used to con-
nect this instrument to the myocardium.

MICROWAVE COMPUTER — Computer circuits
capable of adding two digits together at frequencies
approaching the speed of light are presently being
developed.® Coded numerical information is formed
by r-f pulses using basic mierowave techniques.

One system is based on phase addition in a travel-
ing-wave tube and use of nonlinear passive trans-
mission lines. Another system is based on storing,
amplifying and switching with a phase-locked sub-
harmonic oscillator.

The first system uses superposition of phase and
can generate 500 million binary bits a sec using a
3,000-mc carrier. The bit rate increases as higher
carrier frequencies are used. This system requires
wide-band amplifiers capable of handling 2 milli-
microsec pulses.

Although not now practical for building com-
plete computers because as many as 100,000 twt’s
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might be required, this scheme can be used where
simple logic functions must be performed extremely
fast. Since impulses travel at slightly less than
the speed of light, interference resulting from time
lag in movement of information could be created by
overly long circuit connections. Thus, circuits must
be miniaturized as much as possible. A typical
NOT gate design is shown in Fig. 4. Presence or ab-
sence of r-f pulses at given time intervals represents
the binary information content.

SUBHARMONIC OSCILLATOR — The second
scheme uses a self-sufficient subharmonic oscillator
fed by a 4,000-mc pump. The oscillator is a small,
point-contact diode that can detect, amplify and
store digital signals at bit rates exceeding 100 mec.

The oscillator generates two oppositely phased
subharmonic frequencies of the fundamental pump-
ing frequency as shown in Fig. 5. Since the genera-
tor is locked to the energizing source, it produces

oUTPUT

INPUT
=AM

_____ HYBRID

= RING

TERMINATION
R .
: BINARY CODE
SN i AN
CONTINUOUS R-F A

-5 LINE 0000

FIG. 4—Typical NOT circuit for microwave computer. Presence or
absence of r-f pulses in given time interval conveys information
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FIG. 5—OQutput of subharmonic oscillator used in microwave com-
puting circuits
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FIG. 6-—Shift register of microwave computer uses
oscillator
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a stable output. Phase 1 represents a binary one
while phase 2 represents a binary zero. All num-
bers can be expressed by combining outputs from
several subharmonic oscillators.

The oscillator can be maintained in either a
ZERO or a ONE state depending on the phase of the
pump frequency. Thus the oscillator can be used
as a memory. Since output depends only on phase
and not amplitude of the input, the oscillator also
serves as an amplifier which can detect or limit.

The diode of the subharmonic oscillator is
mounted on a thin copper plate and connected to
input and output terminals with printed strip line.
A block diagram shift register using the subhar-
monic oscillator is shown in Fig. 6. Since the sys-
tem is operating at r-f, ferrite isolators can be
used to eliminate reflection and insure that infor-
mation flows in the proper direction. The delay
line is a coaxial cable approximately 2 ft long
which gives a 2-millimicrosec delay.

MISS DISTANCE INDICATOR—A miss distance
indicator® assists in training with 3-in. air-to-air
rockets. It provides 10-percent accuracy from 5 to
150 ft miss distance with a 2 ft fixed offset error.
The indicator is located in the target vehicle. The
indicator costs $150. No active parts are in the
missile. The target approach data is tape recorded
and played back for analysis. Extensive ground
station facilities are required.

TARGET

A-F TRANSMITTER
BAND-PASS
FILTER
l } A-F
T [ AMPL

"

RE- | X HIGH-PASS A-F
CORDERI' i { — H FILTER AMPL RECJ
My

FREQ L W
[ l
STD GROUND STATION

FIG. 7—Miss-distance indicator for air-to-air missiles has all electronic
circuits in target not missile

EXT TRIG
PRF GEN il ULTREALI;QEAAR
TIME-DELAY
AMPL GEN
~ MODULATION TARGET_TARGET
EXT A-M CONTROL PICKOFF [TOUTPUT
OPERATIONAL
AMPL
SUMMING,
INTEGRATION
COMMAND __| AND DOUBLE L.
SIGNAL INTEGRATION Lo Bl
i PICKOFF [~ OUTPUT

FIG. 8—Radar analyzer and calibrator functionally tests suscepti-
bility of set to countermeasures
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Table |—Countermeasures and Corresponding Anti-
countermeasures

Counter—,
measure|

Anti-
Counter-
measure

Inverse
Modulation

Jamming Radar
Forward-Shot

Jamming
Antenna
Slewing

Fortuitous
Stealing
Jamming

Rail

Dumped

Noise

PRF lJitter

®
Velocity Gate ®
®

Tight Range
Gate |

Acceleration ®
Gate

Leading-1dge |
Trailing-Edge I
Lockon |

Tight Automatic
Frequency
Track
Trajectory i L
Examination

Instantaneous |
Automatic
Gain Control |

Closed-Loop
Rate Memory

for Correlation
|

i
i'\HHii

The system uses a grid-reaction oscillator as
shown in Fig. 1 to measure the audio frequency of
variation of the mutual resistance between an
antenna on the missile and one on the target. The
{frequency of the a-f component of resistance
changes from f, when the missile and target are
far apart to zero at closest approach. At times
t, and t, frequency is equal to f./2. Distance of
closest approach is given by d = V3. (t, — t)/2
where ) is wavelength of transmitted frequency.

Monopulse

Narrow
Bandwidth

SPACE TRACKING—Use of baseline or triangula-
tion electromagnetic navigation systems for space-
vehicle tracking is limited by the relatively short
baselines available on earth. A proposal has
been made? to use a ring of artificial earth satellites
as tracking platforms. The Doppler system will
require an extremely accurate oscillator in the
space vehicle. The pulse system requires accurate
measurement of time intervals. Use of atomic
frequency standard clocks is suggested.

For such a tracking system, the space vehicle
will require a 100-watt, c-w transmitter operating
on 2,000 mc. An antenna for tracking should be
20-ft in diameter. An earth-based communications
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FIG. 9—How semiconductor is inserted in waveguide for minority
carrier lifetime measurements

antenna should be 60-ft in diameter. For tracking,
a bandwidth of 10 cps is required. A 100-cps band-
width would be needed for radioteleprinter commu-
nications.

An electro-optical tracking system using “light
masers” is under investigation.

COUNTERMEASURES—Most means for checking
out radar systems do not determine if anticounter-
measures features are working. Also, present
checkout systems require 5 hours for a typical pre-
flight eheck on an airborne, fire-control, radar Sys-
tem. Ninety percent of a radar’s life is consumed
in testing. The test set shown in Fig. 8 can provide
a functional test of radar performance. The analy-
zer can simulate dropped chaff and forward-shot
chaff. With a function generator it can simulate
a repeater. Functional testing requires only 2
minutes, requires access to only r-f and video radar
inputs. Table I lists some common countermeas-
ures and corresponding anticountermeasures.

Inertial guidance systems today typically weigh
100 Ib, occupy 3 cu ft and are accurate to within
1 mile.” Meantime-to-failure is about 2,000 hours.

In inertial components, new gyros weigh from 10
to 3 Ib are from 7 to 2-in. in diameter and 10 to
3 in. in length. Gas bearings are being used for
output and spin axes. New accelerometers have a
threshold sensitivity of 10 g.

Computation is going full digital. Digital
accelerometers make use of a translational proof
mass set into oscillation. A cycle-counting tech-
nique is used to determine on which side of null
most time is spent by the proof mass. Pulse rate
modulation is used to apply digital correction to
an analog gyro-torquing signal. Digital servos
are coming into use.

For aided inertial guidance systems, new photo-
sensors permit daylight star tracking and fast
scanning. Star data is being encoded in digital
form. Reliability in inertial guidance is being
approached by wider use of circuit redundancy.

CARRIER LIFETIME—A new method of measure-
ment of lifetime of minority carriers in semiconduc-
tor single crystals uses the principle of microwave
absorption which occurs in the sample when a pulse
of minority carriers is injected while the crystal is in
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FIG. 10—Arrang nt of equip t for minority-carrier lifetime

measurement in semiconductors

an r-f field.” Carrier injection may be accomplished
with a small probe or by use of visible light shining
on the surface of the crystal.

When minority carriers are injected into a crystal
of germanium or other semiconductor material, they
recombine with some of the larger number of charge
carriers of the opposite type, but not instantaneously.
The time required for the number of minority car-
riers injected to decay to 1/e of its original value is
called the lifetime of minority carriers. The lifetime
is a function of the purity of a particular crystal and
is one of the most important parameters involved in
the design of semiconductor devices.

In conventional methods, it is necessary to use
ohmic or rectifying contacts on the crystal surface
which involves tedious and costly preparation. With
the new techniques, these difficulties are avoided.

Figure 9 shows one technique which uses a current
pulse for carrier injection through a small probe.
Tigure 10 is a block diagram of the equipment setup.
The r-f source is a well-regulated, 24-kme klystron
oscillator with approximately 2 mw output power.
The klystron is set for c¢-w operation and a pulse ap-
plied to the probe in the forward direction. As car-
riers are injected into the germanium, absorption of
microwave power can be observed on the oscilloscope
which is connected through the amplifier to the de-
tector diode. Lifetime can be measured by deter-
mining time constant of decrease in absorbed power.

Elimination of the probe can be accomplished by
using pulsed visible light shining through a small
hole in the guide as the means of carrier injection.
Lifetime measurements obtained by this electrodeless
method closely correlate with data obtained with a
conventional method. The electrodeless method also
shows promise as a highly sensitive photodetector.
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Tracking Earth's Weather

Earth satellite scans the earth and transmits television-type pictures to ground

stations to track major storms. Video signal is generated by alternate opti-

cal cells as satellite orbits.

recorder and necessary r-f circuits

Electronics package includes miniature tape

By R. HANEL, R. A. STAMPFL, J. CRESSEY*, J. LICHT and E. RICH JR,,

TU. S. Army Research and Development Lab., Fort Monmouth, N. J.

NE OF THE MOST interesting
O earth-satellite experiments
consists of a television-like instru-
ment designed to record a crude
picture of the earth cloud cover to
locate and track major storms such
as hurricanes and typhoons. The

first of a series of these weather-eye
satellites was carried aloft by Van-
guard II on February 17, 1959.
The basic principle of the first
cloud-cover satellite is similar to the
Nipkow system used in the early
days of television. The satellite spin

Cloud cover satellite mounted to rockei. Shield under satellite is radiant heat reflector.
Aperture at lower left is infrared photocell. Satellite is 20-in. diameter, weighs 2112 Ib
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provides the line sweep and its con-
tinuous flight path produces ad-
vancement of the individual lines,

Satellite Orbit

Mounted on the satellite struc-
ture are two diametrically opposite
light-sensitive optical cells whose
optical axes make a 45-deg angle
with the satellite spin axis. Figure
1 shows one orbit around the earth
and the various geometrical rela-
tionships between the optics and
the orbital position.

When the satellite is in position
1, optic A views a circle of the
earth’s surface. Simultaneously, op-
tic B is scanning the dark sky and
does not collect information. In po-
sition 2, the two optics alternately
sweep the earth and the function
of this sweep is given by the inter-
section of a cone and sphere. In
position 3, the picture is the same as
position 1 except that optic B scans
the earth and optic A views the dark
sky. DPosition 4 gives a pattern
similar to position 2. Further in-
spection of the geometry shows that
there is no time when both optics
view the earth simultaneously. At
least one optic scans the earth as
long as the satellite apogee is lower
than 1,700 miles. The resolution
varies with distance. As only one
optic is illuminated at a time, dual
use of one communication channel
is permitted.

As sunlight must not enter the
optic, the proper launching time and
angle must be carefully chosen.

Orbital position of the vehicle
must be known accurately at all

* Now with Foxboro Mfg. Co,, Foxboro,
Mass.
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FIG. 1—Nipkow-type scan is generated by
orbiting satellite. Arrow indicates satellite
spin axis. Optics A and B make 45-deg
angle with spin axis

times. This information is obtained
through tracking stations on the
American continent and elsewhere
in the world. Telemetering receiver
facilities are available at these sta-
tions.

Trainable antennas with 22-db
gain accept signals over a 60-deg
bandwidth, allowing only one min-
ute of telemetering time if the sat-
ellite is as low as 300 miles. The
receivers are designed for the re-
ception of a-m signals and accept
a bandwidth of 30 ke. Since band-
width and duration of signals are
fixed, the Shannon-Nyquist erite-
rion shows that the channel capacity
is determined by the minimum noise
in the channel.

It is desired that a good teleme-
tering signal be received when the
satellite is in an unfavorable peri-
gee. Assuming a noise figure of 3
db and a 300 K antenna tempera-
ture, a radiated power of 0.65 watt
vields a signal-to-noise ratio of ap-
proximately 35 db.

For about one-half of the orbital
period of about 90 minutes, the sat-
ellite observes the sun-illuminated
portion of the globe while the other
half is dark. The tape mechanism
can be turned off during the night
portion of the satellite orbit. A

ELECTRONICS — May 1, 1959

duration of 50-minute recording
and one-minute playback has been
chosen. Thus, a speed ratio of 50:1
is developed.

A maximum bandwidth of 15 ke
minus the 2.5-ke guard band is han-
dled by the telemetering receivers.
With a 50:1 speed ratio the re-
corded bandwidth falls between 50
and 300 cps. Because of nonideal
filters 290 cps is the uppermost fre-
quency used. The various light in-
tensities viewed by the optics con-
tain a d-c component in their spec-
trum and range up to 240 cps. Since
the choice of subcarrier frequency
is determined by the maximum re-
cording frequency and the signal
bandwidth is fixed, the desired spin
rate and optical resolution can be
computed.

Spin Rate

As the spectrum of the video sig-
nal is now determined, the number
of picture elements per unit time
and consequently the satellite spin
rate can be calculated. By the ge-
ometry of Fig. 2, the number of
picture elements per unit time is
found to be N = 2 7 n(sin ¢)/aq,
where « is the angle of view, ¢ is
the angle between optical axis and
spin axis, /i is the altitude, d the
length of picture element on the
ground, ! the length of travel for
one revolution, and » the spin rate.

Note that ¢ = 45 deg and an ap-
proximation for « is justified be-
cause it is small. The quantity N
must equal a value smaller than the
maximum signal frequency, as rig-
orous control of satellite spin is not
possible without weight penalty.
The geometry of Fig. 2 shows that
l, the satellite travel for one revo-
lution, must equal the length of a
picture element on the ground so
that no overlap of individual lines
and no gaps between them will oc-
cur. With these conditions and for
the available bandwidth the desired
spin rate is 31 rpm. The linear reso-
lution becomes better than 10 miles
for altitudes lower than 500 miles.
The optical angle of view is 1.1 deg.

Although the initial spin rate can

Radio-frequency deck (top), main deck
(center) and tape recorder deck prior to
assembly and potting
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FIG. 2—Geometry of satellite showing
generation of picture element length and
number of picture elements per unit time
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be adjusted, damping from the
earth’s magnetic field causes the
spin rate to decay slowly. For Van-
guard-type satellites, a time con-
stant of 14 days has been computed
by the U. S. Naval Research Lab-
oratory. These variations are taken
into account in the reproduction of
the picture in the ground equip-
ment.

Dynamic Range

For the design of the electronic
circuits, minimum signal level and
dynamic range must be known. Fig.
3 shows a sun-illuminated element
d* as seen by the satellite optic. The
received power is P..., = ad® A siny/
= I* where A denotes the area of the
optic and a the albedo or whiteness
factor of the earth including an al-
lowance for optical filtering between
0.6 and 0.8 p. If lead-sulfide cells of
1 by 1-mm area with a noise equiva-
lent power of 107 watts are used,
total noise power in the signal band
can be computed. A parabolic mir-
ror optic with 42-cm® area corre-
sponding to f = 0.7 gives a signal
noise voltage ratio of 60 db. A dyn-
amic range of 40 db is easily ac-
commodated as a 20-db signal noise
ratio is still satisfactory. Larger

m]. Sh
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ll'll | h L
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FIG. 3—Geometry for calculation of dy-
namic range from sun-illuminated earth
element as seen by the satellite optic

mirror areas cannot be used since
the cell is driven into saturation
with higher inputs.

In addition to the lead-sulfide
cells in each optie, silicon solar cells
are mounted in circular fashion
around the detector. These solar
cells cover a much larger angle (ap-
proximately 15-deg) than the lead-
sulfide detector. When illuminated,
a few tenths of a volt are available
to operate the day-night switch.

Instrument Operation

A complete circuit diagram of the
instrumentation is shown in Fig. 4.

290-CPS PLAYBACK AMPL
0scC |
:;K T CK549DX
0.47 LEAD
SULFIDE
. CELLS

A

PLAYBACZK AMPL

The day-night switch is a voltage-
regulator circuit powered by a
17.4-v battery stabilized by a 12-v
zener diode in a negative-feedback
loop. Bias is derived from the two
solar batteries in the regulator op-
ties. Lack of bias as would occur in
a night condition isolates the load
from the 17.4-v battery. The voltage
regulator powers the recording mo-
tor, erase oscillator and recording
units. At night, only small standby
power for the regulator is required.
The incident light collected by the
optics causes the lead-sulfide cells
to change their resistance so either
positive- or negative-modulated sig-
nals will be coupled to the tube de-
pending upon which cell is illumi-
nated.

When the satellite passes over a
ground station, a coded interroga-
tion signal is transmitted. The in-
terrogation receiver activates a
sensitive relay holding for approxi-
mately the duration of the signal.

Relay K, operates latch relays K.
through K, The corresponding con-
tacts initiate the following se-
quence: K, and K, connect the rec-
ord-playback head to playback
amplifier 1; K, and K. power the
modulator, transmitter and driver

MODULATOR

220
K SOLAR
BATTERIES

RECORD PLAYBACK

2
<
3.3 MEG

-22.8V

+4y
' DAY -NIGHT SWITCH

FIG. 4—Output of 290-cps oscillator is applied to bridge where optics form other arms.

4V

ERASE 0SC

Resultant signal is applied through cathode

interrogation by cne of the ground tracking stations the output of the playback head is amplified to modulate the telemetering
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circuits; K, also disconnects the in-
terrogation receiver local oscillator
power and K, disconnects relay K,;
K, applies voltage to the playback
motor and playback amplifiers.

Upon completion of the playback
cycle, reset switch S, is momentar-
ily closed to apply a positive voltage
to relays K. through K, to reset
them to the record position.

The transmitter is a tube-tran-
sistor hybrid which uses a crystal-
controlled Hartley oscillator provid-
ing more than one watt at the an-
tenna terminal.

Mercury cells are used as a power
source permitting operation up to
three weeks. The circuit will op-
erate within a temperature en-
vironment from 0 to 60 C. The
equipment can withstand 25-g
white-noise vibration from approxi-
mately 25 to 2,500 cps and 100-g
acceleration.

Telemetry Specifications

The primary video signal band-
width is 0 to 240 cps.'! Use of a
direct-record system dictates use
of a subcarrier for reproducing the
d-c component of the signal. Use
of a 290-cps subcarrier results in
a lower sideband of 290 — 240 —

TRANSMITTER 0scC
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follower to recording amplifier.
transmitter
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50 cps and an upper sideband of
290 + 240 = 530 cps. Since only a
300-cps bandwidth is available, a
single-sideband system is used sup-
pressing the upper sideband to meet
vestigial sideband demands.

Sideband attenuation is accom-
plished by utilizing the gap effect
of the recording head together with
filtering in the playback amplifier.
With the head used, a recording
speed of 0.3 in./sec with a 0.5-mil
physical gap yields a null in the
upper sideband. The actual gap is
slightly larger than 0.5 mil. The
playback speed is fixed at 15 in./
sec.

Recording System

The 290-cps oscillator is the video
subcarrier generator. Its stability
and distortion content determine
the primary video quality. Fre-
queney stability of 0.5 percent is
necessary to insure demodulation
accuracy on the ground with servo
speed control of the ground station
tape recorder for correcting long-
term subcarrier drift. Short-term
stability which contributes noise is
negligible and is well under 0.1 per-
cent. The oscillator, shown in Fig.
4, is a hybrid using a tuned col-
lector and phase-shift. Transformer
T, exhibits a high-temperature co-
efficient and when used as the pri-
mary frequency determinant results
in an unstable oscillator. The phase
shift network R,C,, combined with
the compensated input impedance
of @, stabilizes oscillation fre-
quency. The emitter circuit uses
a negative temperature coefficient
resistor to control gain and input
impedance to maintain amplitude
as well as frequency stability over
the entire temperature range.

Resistor R. provides d-¢ bias
stabilization of @, by conventional
emitter degeneration®. The base is
returned to a floating ground so
that its potential adjusts itself to
supply voltage variations to main-
tain proper bias. As the operating
point for @, is independent of sup-
ply voltage variations, frequency is
unaffected by changes in battery
potential within maximum and
minimum values. Power input is
approximately 4 mw.

The output circuit R, and R, and
the balanced low-pass filter drive
the lead-sulfide cell modulator with

an unbalanced voltage to obtain an
a-m modulated video signal. The
low-pass filters reduce the total har-
monic distortion to less than 1.5
percent.

Recording Amplifier

The recording amplifier shown in
Fig. 4 is a hybrid using vacuum
tube input and transistor drivers.
Because of the high output imped-
ance of the modulator at medium
and low temperatures, a low-fila-
ment drain vacuum tube of com-
parable ruggedness and power con-
sumption was chosen as the input
stage. The grounded-plate stage
has an input impedance of 50 meg-
ohms at 290 cps resulting in neg-
ligible loading of the lead-sulfide
cell modulator. The output drives
a grounded-emitter stage used as a
signal driver for the recording
head. The head and tape charac-
teristics at 0.3 ips permit a max-
imum recording current of 0.2 ma
peak-to-peak for the full dynamic
range at 290 cps. Low-frequency
compensation of 6-db/octave rolloff
below 290 cps provides reasonably
flat response to within 10 db over
the entire bandwidth.

A split-winding head is used to
couple the a-c¢ bias and signal cur-
rent to the head while simultane-
ously providing d-c bias to the tran-
sistors. The unbalanced d-c¢ in the
head winding is held below 10 pa
by using selected emitter resistors.
A capacitor is used across the head
winding to increase the coupling
of the 5-kc bias current resulting in
asymmetrical excitation of the re-
cording head essential in minimiz-
ing distortion®. The bias driver am-
plifier is coupled to the erase oscil-
lator through a constant-current
network to insure low distortion.
Erase current is provided by a
push-pull oscillator with the erase
head as an integral part of the cir-
cuit. Power consumption for the
complete recording circuit is 220
mw.

Tape Recorder

The tape deck and associated elec-
tronics weigh approximately 1.5 1b.
The tape deck shown in Fig. 5 uses
an endless tape cartridge containing
75-ft of 1.5-mil recording tape. The
endless cartridge allows the tape
to unwind from the inner wrap of
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the tape reel. The force created by
the friction of the tape and the
wrap on the reel creates a net torque
on the reel and spool of tape caus-
ing the tape to wind back on the
periphery of the spool. The single
reel affords compact storage for the
tape and allows the drive system
to move the tape in one direction for
both record and playback functions.
No safety or slip devices are re-
quired. This characteristic is ad-
vantageous in satellite instrumen-
tation as an interrogation may be
missed or the orbit is longer than
maximum design conditions.

For higher efficiency and simplic-
ity with the large speed ratio of
50:1, a dual motor and drive sys-
tem and a single capstan and fly-
wheel assembly are used. The tape
is driven between the capstan and
a rubber wheel. The high-speed
playback system employs a governed
d-c motor mechanically connected
to the capstan-fiywheel assembly
through a plastic belt. The basic
playback speed of 15 ips is estab-
lished by driving the 0.125-in. di-
ameter capstan at 2,300 rpm.

Because of the proximity of the
playback head and the motor, the
motor and noise filters are enclosed
in a magnetically shielded can.
The motor is a conventional minia-
ture permanent-magnet d-c motor
governed at 3,300 rpm.

Recording Mode

An additional requirement of the
high-speed system is to provide for
resetting the electronic package to
the recording mode. At the end of
each interrogation cycle of approxi-
mately one minute duration, switch
S, is driven mechanically from the
cam-and-spur gear reduction as-
sembly. Switch S. is incorporated
in the playback system through a
single-trip follower arm to hold
the day-night switch off until the
first interrogation is finished.
Switch S, then closes and remains
closed for the duration of the satel-
lite life to allow normal function of
the day-night switch. The purpose
of this record hold-out switch is
to allow a prerecorded calibration
tape to be transmitted 24 hours
after launch time to check the pack-
age.

The tape consists of a sweep fre-
quency record for setting ground
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equalization, a staircase level re-
cording for gray-scale calibration,
and a constant-amplitude standard-
frequency record to check the sig-
nal-to-noise and record-playback
speed ratio. The action of these
switch functions is provided by a
ramp-and-drop on the switching
cam,

The low-speed record drive sys-
tem employs a 10-ma, 12-v d-c motor
supplied with constant voltage from
a transistorized regulator which is
part of the day-night switch. A
belt-and-friction reduction is used

preamplifier biases the control am-
plifier to saturation, providing a
base shunt to the power stage. The
control amplifier bias is removed
when the solar batteries are illumi-
nated. The feedback then takes
control of the output voltage. The
gain of the overall system allows
full switch operation at the mini-
mum light level. Operation having
a hysteresis characteristic similar
to relays is accomplished by pro-
viding a small positive feedback
loop from the regulator output to
the second preamplifier stage. This
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FIG. 5—Magnetic tape memory system assembly. Endless tape reel holds 75-ft of 1.5-mil

tape. Playback speed is 15 ips

to drive the capstan at 46 rpm. A
unidirectional cluteh between the
friction drive and the capstan sepa-
rates the low speed system during
high speed playback. The record
motor is of the permanent magnet
type with a seven-bar commutator
having the rotor wound around the
stationary magnet. This construc-
tion increases motor inertia without
increasing weight and contributes
to higher torque characteristics at
speeds of approximately 2,000 rpm.

Day-Night Switch

The switch shown in Fig. 4 con-
sists of a current feedback control
loop in a power amplifier using a
zener diode for the reference volt-
age. A two-stage direct-coupled

results in a switch action with ex-
cellent stability in either state. The
rise time is less than 100 usec.
Solar batteries used in this pack-
age provide 7.5 pa input current
at minimum light level. Equivalent
noise levels of 1 ua over the entire
temperature and voltage range
show sufficient signal-to-noise ratio
to give stable operation. A storage
capacitor is used after the first am-
plifier stage to hold the switch on
for rapidly fluctuating intensity
levels such as may occur over land
and sea areas providing nearly six
seconds delay before switching off.

Data Transmission

Vestigial sideband transmission
technique allows transmission of
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the d-c video component while real-
izing a saving in bandwidth.

The output of the tape reproduc-
ing head is 6 mv rms over the re-
corded frequency band. A low-noise
preamplifier is necessary to pre-
serve a 40-db signal-to-noise ratio.

Playback amplifier 1 is a pair of
push-pull low-noise transistors.
This circuit keeps battery fluctua-
tions from contributing to the input
noise while maintaining d-c mag-
netic balance in the playback head.
Direct-current degeneration in the
emitter circuit stabilizes the bias
between temperature extremes®.
Playback amplifier 1 is transformer-
coupled to playback amplifier 2
through a bridged-T filter. The
filter rejection frequency of 1.6 ke
provides sharp cutoff and attenua-
tion below 2.5 ke. The 2.5-ke guard
band is thus obtained at —85 db
average level on the transmitted
signal to keep the tracking accuracy
on the telemetering frequency of
108.03 me. Insertion loss of the
filter is 1 db when matched into
2,000 ohms.

The filter is followed by a
grounded-emitter stage using tem-
perature compensating feedback
between the collector and base. The
feedback holds the gain to within
1 db over the entire temperature
range.

Approximately 1 watt of r-f
power is generated by the trans-
mitter at an efficiency of 40 per-
cent; therefore 1.1 watts of modu-
lation power is required. This calls
for an overall reproduce amplifier
gain of 84 db. A conservative esti-
mate of 24-db gain at 1-watt output
was made for the power amplifier
stage leaving 60 db for the three-
stage preamplifier.

Modulator Transmitter

The high-power modulator is a
conventional class B emitter-stabil-
ized design. A small degree of for-
ward bias reduces the crossover
distortion inherent in transistor
class B amplifiers. Under full out-
put conditions, of 1.1 watts, the
total harmonic distortion is under
3 percent, although a collector effi-
ciency of 70 percent, including
transformer losses, is maintained I,
variations are held to 1 ma using
emitter-stabilizing resistors. The
power transistors have a collector
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Interior of satellite is plated with about 2-0z

during flight. Photoelectric pickups are

dissipation of 300 mw in free air
at 25 C. As the dissipation from 7.,
variations does not exceed 50 mw,
thermal runaway is avoided.

One of the more serious prob-
lems with the vestigial-sideband
technique is the effect of long and
short term speed stability of the
tape recorder. Wow and flutter
measurements show an average of
l-percent peak-to-peak with a long
term drift of 4.5-percent. This
drift results in a subcarrier shift
from 14.5 ke to 13.85 ke displacing
the sideband symmetry and car-
rier amplitude. Coupled with the
fundamental stability of the 290
cps oscillator, drift determines the
ultimate resolution of the video
system. Flutter compensation tech-
niques are employed in the data re-
duction system for the cloud cover
data, thus reducing the overall
flutter to less than 0.2 percent.

A crystal controlled oscillator
was chosen to insure high stability.
The unavailability of vhf tran-
sistors capable of producing the re-
quired power level prescribes hard-
tube techniques. A pair of CK6397
tubes in parallel serve as the out-
put stage of the transmitter. Push-
pull configuration imposes a diff-
cult problem in the layout of the
grid and plate tank circuits.

Analysis of the tube character-
istics reveals that 1 watt cannot be
obtained for class B operation.
However, by a slight shift in the

b -

Aol a b

of pure gold to maintain even temperature
mounted on opposite sides of housing

point of operation considerably
more power output is delivered to
the load with a small sacrifice in

efficiency.
The oscillator is a Hartley
crystal-overtone circuit with

grounded-base design. Stabilization
of the operating point for tempera-
ture and supply voltage variations
is obtained through a high degree
of d-c feedback and a floating
ground system for base bias. The
coupling network between oscillator
and final amplifier is derived em-
pirically for optimum driving.

Approximately 1 db loss is ap-
parent between oscillator collector
and final amplifier grid. High Q
piston capacitors and tank coils are
used for maximum efficiency. Be-
cause of the limited driving power,
the modulation characteristic is
linear up to only 80-percent modu-
lation at all temperatures.
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Rectangular and Circular

Roundup of waveguides used in the 26 to 350-kmc range includes

nonstandard and military types not yet available commercially

By PAUL D. COLEMAN and RICHARD C. BECKER,

Ultramicrowave Group, Electrical Engineering Research Laboratory, University of Illinois, Urbana, IilL

RECTANGULAR AND CIRCULAR waveguides are now
commercially available for the frequency range 26.5
to 350 kme, 11.5 to 0.857-mm wavelength, covering
the upper range of applicability of conventional mi-
crowave techniques.

In Table I, JAN and special types of rectangular
waveguides are given along with their mechanical
and electrical characteristics. The RG-96, 97, 98
and 99/U sizes have been used for many years.
They can be obtained from a number of manu-
facturers.

NEW TYPES—Most workers in the millimeter field
are using the nonstandard G, F and E rectangular
waveguides. The RG-135, 136, 137, 138 and 139/U
are not available commercially at the present time.
These smaller guides are planned to have a circular
exterior geometry and are probably to be made
by electroforming rather than by extrusion or
drawing.
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FIG. 1—Key to dimensions given in Table |, Cross sectional views

of two types of rectangular waveguide are shown
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FIG. 2—Key to dimensions given in Table Il. Cross sectional view
of circulor waveguide

JAN rectangular waveguides for the 30 to 300-kme
range are given in the “Armed Services Index of
R-F Transmission Lines and Fittings.”

Table II presents Electronic Industries Associa-
tion WC designated circular waveguides for the
frequency range 29.3 to 256 kme.

The problems encountered by conventional micro-
wave guides operating in the dominant mode at
these ultramicrowave frequencies are quite evident.
Physical size, mechanical tolerances and electrical
attenuation are becoming so severe that beyond one
millimeter wavelength, microwave techniques must
be modified in the direction of infrared, physical
optics methods.

WIDENING USE—Low millimeter waves are as-
suming increasing importance as a diagnostic tool
in physies research in such areas as plasma physics,
solid state physics, spectroscopy and superconduc-
tivity.

The small size and weight of these waveguides
and their associated components lend themselves to
many electronic system applications. The develop-
ment of suitable signal sources for these very short
wavelengths will undoubtedly increase the present
use of millimeter waveguides many times in the
near future.

While work on low millimeter components is pre-
sently handicapped, new techniques will be forthcom-
ing to handle the new ranges.
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Millimeter Waveguides

Table 1-Rectangular Millimeter Waveguides

Opcrating Range—TE,, ]

Inside

|

JAN ’ Dimensionse of TE;y  Attenua-
TYPE |— C—— ———fp———————————— Mode | tion’
Frequeney | Wavelength A\ B C D E (kme) | (db/100 fr) |
(kme) (mm) (in.) (in. ing | (inl) | (in) I

RG-96/U 26.5-40 [ 11.3-7.5 0.28 1 0.14 | 036 | 0.2 | L2l | 21,9415
RG-97/1 33-50 9.09-6 { 0.224 1 0.112 | 0.304 | 0.192 | | 26.35 f 31-20.9
RG-93/U 50-75 6-1 ' 0.143 | 0.074 | 0.228 | 0.154 | 399 52.9-39.1
RG-99/U 60-90 5-3.3 0.122 | 0.061  0.202 | 0.141 418 .4 93.3-52.2
RG-138/1 90-140 3.3-2.14 (.08 0.04 ! | 0.156 73 .84 152-99
G* 100-150 3-2 0.075  0.031 1 0.135 | 0.094 | 78 ¢ 165-117
RG-136/1 110-170 2.73-1.77 | 0.065 | 0.0325 l 0.156 90.85 163-137
RG-135/1 1460-220 2.14-1.36 | 0.051  0.0255 | | 0.156  115.75 308-193
FR* 140-220 2.14-1 .36 0.051  0.0255 0.1J1 | 0.0855 I5.75 308-193
IF* 150--230 2-1.3 0.049 0.022 0.107  0.08 120.61 329-224
RG-137/U L70-260 1.77-1.15 0.043 ' 0.0215 0.156 | 137.52 384-254
RG-139/1 220-325 ! 1.36-0.92 0.034 | 0.017 10156 | 173.29 512 318
E* I 230-350 | 1.3-0.85 0.033 0.016 0.097 | 0.08 | 179.09 541377

|

*Indicates other than a JAN standard designe
(b) Based on the breakdown

in siiver or copper

Table H—Circular Millin

TE: Mode

i
Outside Dimensions

Cutofr | Theorelical

iefer Waveguides

tion.

of air 1o be 15.000 v/em (safety factor of approximately 2 uf sea level).
erance ranges from 3-0.0015 for RG-96/U through =0.0005 for RG-99/U, 1o £0.0002 for RG-139/U.

| —_ = = = — = = W B mEl N d
LEIA Operating Range Cutoff 'Theorveticall 1= O-D Operating Range
Type - - Freq Attenua=- | (in. in.) —_— Freq
Freq Wavelength tion® [ Freg Wavelength
(kme mm kme) | (db/ 100 N kme mm) | (kme)
- = - e —
| - ’
WC 59 29 3-40.4 I 10.24-7.42 | 242 | 4.87-2.13 0.594 | 0.674 | 13 4-18.4 | 22 4-16.3 11.6
WC 50 34.8-48 862625 288 6.36-2.77 | 0.5 0.58 15.921.8 | 18.9-13.8 | 139
WC 44 | 39.8-51.8 751547 1 3281 7.70-3.33 | 0.438 | 0.518 | 18.2.24.9 | 16.5-12 15.8
WC 38 | 46.4-63.9 | 6.464.69 | 384 | 9.83-1.28 | 0.375  0.435 | 212201 | 14 1-10.3 | 185
WC 33 ) 53.1-73.1 ! 5.65-4.1 | 43.9 12-5.22 | 0.328 | 0.388 | 24.3-33.2 | 12.3-9.04 ‘ 21.1
WC 28 061.9-85.2 | 4.853.52 51.2 0 15.2-6.58 | 0.281 | 0.341 [ 28.3-38.8 | 10.6-7.73 24.6
| i ' ‘ 1
WC 25 | 69.7-95.9 4.3-3.13 | 57.6 | 17.9-7.91 | 0.25 [ 0.29 l 31.8-43.6 I 9.43 6.88 27.8
|
WC 22 | 79.6-110 3.77-2.73 | 65.7]22.3-9.35 | 0.219 | 0.259 ]l 36.449.8 | 8.24 6 .02 31.6
{ |
WC19 | 92.9-128 3.23-2.34 ’ 761 { 27-11.8 | 0.188 | 0.228 | 42.4-58.1 ; 7.08-5.16 36.8
|
WwC 17 101-139 2.97-2.16 | 83.7 [ 31.7-13.8 | 0.172 | 0.212 | 46.3-63.5 | 6.48-4.72 ; 140.3
|
WC 14 124-171 2.42-1.75 0 102 | 41.7-18.2 | 0.141 | 0.181 | 56.6-77.5 ; 5.30-3.87 49.2
WC 13 | 139-192 2.16-1.56 | 115 | 50.2-21.9  0.125  0.155 . 63.5-87.2 ‘ 4.72-3 44 1 55.5
| | | |
WC 11 i 159-219 1.89-1.37 | 132 63.1-27.4 [ 0.109 | 0.139 | 72.7-99.7 | 4.13-3.01 | 63.7
WC9 l 186-256 L.61-1.17 | 153 76 6-33.4 | 0.094 | 0.124 ’ 84.8-116 ‘ 3.54-2.58 74

a) Computed for silver having a resistivity of 1.62 X 10~ ohmi/em.(b) Nt
]

queney range of the T2, mode in the given waveguide size. (c
for WC 59 through =20.00025 for WC 9.
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TE; Mode

Cutoff | Theoretieal

Theoretieal
I C-W Power
Rating?

(lw

0.
0
|0
0 0.75
0.35-0.47
0.31-0.44

(a) Computed for silver having a resistivity of 1.62X10-% ohm/cm.
(c) Inside-diniension tol-
All sizes are available

Attenua-
tion*?®
(db/100 ft)

52-2.48)
3.28-3.22)
96-3.9)
.04-4.96)
.17-6.05)
.81-7.6)

24.2-12.6
(9.3-9.13)
28.9-15.1
[(11.28 11.09)
36.3-18.9
(14.2-13.98)
42-21.8
.3 .8)
29.3
.5
.2
7)
3.6
.8)
105-54.4
(40.4-39 .6)

nbers in parentheses indicate attenuation for the fre-
Nominal iaside-dimension tolerance ranges from 2-0.0006
All waveguide sizes may be ohtained in silver or copper
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Eleven meter superregenerative receiver (left) controls the decoding and servo circuits (right)

Transistors Simplify

Pulse symmetry and repetition rate control servos which drive rudder and

elevator.

Pulses modulate the transmitted carrier, which is picked up and

detected by a superregenerative receiver on the plane

By G. B. HERZOG, R. C. A. Laboratories, Princeton, N. J.

N SIMPLE FORMS of pilotless air-

craft control, two separate and
continuous control channels are
sufficient, one for the rudder and
one for the elevator. The control
system described here (Fig. 1)
transmits two completely separate
and continuous pieces of informa-
tion over one radio link. A third
bit of information is transmitted
by momentarily interrupting the
transmission, thus operating a
digital control.

One continuous channel of in-
formation is conveyed by varying
the symmetry of a pulse waveform
and the other channel of informa-
tion is conveyed by varying the
repetition rate of the waveform.
Advantages of this form of trans-
mission are that nonlinearities in
the transmitting and receiving
equipment are unimportant and
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a constant signal amplitude can be
obtained by clipping. Furthermore,
selective filtering or synchroniza-
tion between receiver and the trans-
mitter is not necessary as with more
complicated forms of frequency or
time multiplex transmission.

CONTROLS

SPEED
CONTROL

FIG. 1—By controlling the modulation of
the carrier, an operator guides the plane

The control signal is obtained by
generating a sawtooth waveform
of variable repetition rate for the
frequency controlled. This wave is
then clipped to a desired nonsym-
metrical waveform for the sym-
metry-controlled channel.

Signal Generation

A sawtooth voltage is generated
across capacitor C, by blocking
oscillator Q,, Fig. 2. The oscillator
time constant is in the emitter cir-
cuit of @,, whose charging capaci-
tor, C,, is fed by transistor Q.. Fre-
quency is varied directly by rotat-
ing linear potentiometer R,, which
feeds Q..

Since the collector impedance of
Q. makes Q. essentially a constant-
current source, the sawtooth is
linear. This reduces any possibility
of the frequency affecting the sym-
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Closeup shows motors, gear box, linkage and potentiometers. In both photos the servo circuit has been removed to show the servo motors

Control of Target Drone

metry channel.

The sawtooth is amplified by d-c
amplifier Q,, which has sufficient
emitter degeneration to minimize
loading on the sawtooth generator.

The following stage, @, has a
variable emitter bias which clips the
waveform to the desired symmetry.
The bias is controlled by potentiom-
eter R..

Since the waveform is d-c coupled
from the sawtooth generator, the
frequency of the sawtooth will not
affect the point on the wave at
which the clipping transistor be-

gins conduction. Therefore, varia-
tion of the bias point sends a second
bit of information which is com-
pletely independent of the first
piece c¢f information carried by the
frequency of the waveform. Be-
cause a linear sawtooth is clipped,
the resulting nonsymmetrical wave-
form is a linear function of the bias
point, hence linearly related to the
potentiometer setting.

Stage Q. further shapes the wave,
squaring the sawtooth portion of
the input wave at the point that
this wave crosses the clipping level.

=13 172y
15K 51K 4.7k
T0 MOD
Q Q3 Q4
2N140  2NI09 2N109 2=
Qg )
o s 2KI09
2NI09
10 ¥ IN295
| ! J
5K
TAKE-OFF CRUISE
R| FREQUENCY R2 sYMMETRY
5K 5K 500 CONTROL K CONTROL
50=
250 5k
150 =
= +1.5v =3 =

FIG. 2—Potentiometer R, sets the frequency of the sawtooth and potentiometer R. adjusts
the symmetry of the output to the modulator grid of the transmitter

ELECTRONICS — May 1, 1959

The output, Fig. 3, whose peak is
13.5 v, modulates the transmitter
carrier wave.

Signal Reception

The transmitted signal is re-
ceived by a logarithmic mode (self-
quenching type) superregenerative
receiver (Fig. 4). A stage in the
audio section limits the signal to a
constant level regardless of recep-
tion conditions. By operating in
the logarithmic mode, the receiver
rejects brush noise interference
from the servo motors. The audio

PART LEFT RUDDER~-UP ELEVATOR

-
U!_LIF—U_U—

NEUTRAL RUDDER-DOWN ELEVATOR

[ 1 [
_

FULL RIGHT RUDDER-DOWN ELEVATOR

FIG. 3—Repetition rate positions elevator.
Pulse shape positions rudder
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Robot plane ready for takeoff

part of the receiver consists of am-
plifier Q,, clipper amplifier Q. and
complementary-symmetry emitter
followers Q. and Q., which drive the
signal decoding circuits.

Signal Decoding

The two continuous channels are
fre-
symmetry detectors

separately demodulated by
quency and

which are unaffected by the infor-
mation in the opposite channel.
The symmetry detector consists
of average voltage detectors, D,
and D,. When the pulse shape devi-
ates from a symmetrical form, the
detectors change the voltages that
they apply to the divider that con-
tains R,. The tap of R, signals tran-
sistor Q. of the amplifier that drives

IN295 ¥
0, 1 -3V -1 +2.4V
IN295 ) o 3,3k éz =
6K o d
>—”—4 1 Q_ 2NIO9 5
0 Ry |oN09 $—24 2N270
500
0.2 \ 10 §2.4x
} \
750 L N2I4
Da : 4 0 I.GK\\ -
IN295 T . —| Q4
2N109
+3y 2.4V

FIG. 4—Receiver output transistors, Q; and Q,, simultanecusly signal the symmetry and
frequency decoders and the detectors that control the step actuator
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servo motor No. 1. This motor ro-
tates the tap of potentiometer R,
until the tap finds the reference
voltage. When a signal is absent,
the reference potential brings the
servo to its center position.

Diodes D, to D, form a balanced
pulse counter detector which de-
modulates the frequency channel in-
formation. A change in the repeti-
tion rate changes the voltages
applied to the divider that contains
R.. The tap of R, signals transistor
Q., which drives motor No. 2 until
the tap finds the reference potential.
The motor is centered when a signal
is absent.

Servo Amplifiers

Since the symmetry and fre-
quency servo amplifiers are identi-
cal, only the symmetry servo am-
plifier will be described. Transistors
Q. and @, are biased so that zero
voltage appears at the bases of tran-
sistors Q- and @, when R, is at its
reference voltage point. A change
in the symmetry of the transmitted
pulse changes the reference point
of R,. Transistors @Q; and Q, form a
complementary-symmetry input ar-
rangement which drives transistors
Q, and Q,,. Motor No. 1 is a minia-
ture p-m field type which requires
a low driving current.

Third Channel Information

A third bit of information, en-
gine speed control, is transmitted by
momentarily interrupting modula-
tion. Signal interruption removes
the detected voltage across R.,
which counteracted the forward
bias of Q... Transistor Q,; conducts,
switching Q. on, thus pulsing the
step actuator. The actuator ad-
vances the engine speed by one step
each time the modulating signal is
interrupted. Momentary interrup-
tion of the modulation signal does
not interfere with the information
conveyed by the other two chan-
nels. Should the receiver fail to re-
ceive a signal continuously, the
servos center and the engine con-
trol advances to a stop position.

Application Data

Tests have shown that the tran-
sistors impose a ceiling of 140 F
for safe operating temperature.

The transmission system might
be used to control the autopilot of a
target-drone airplane.
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Laminated Core Sizes

Optimum core configurations and sizes for 400-cps coils and transformers

CPTIMUM-WOUND laminated or cut core shapes rec-
ommended by the Electronic Industries Association
are listed in Table I. The list is based on open con- Table I-EIA Recommendations on Core Number-
struction, 400-cps usage and practical manufacturing. ing,'Dimc.ansions, Use and M|LjT'27A Cases _f9’
Shell types may be used in simple construction. 4-Mil Oriented and Super-Oriented Materials

Table II lists cores taken from the ML-16 list
designed in 1951 to fit into MIL-T-27 cases. These

r Core Nom Dimensions Use and Cases®
cases are not of optimum shape for Table I cores, but No | (inches) Simple Shell CGore
may be used as indicated. Fig. 1 illustrates core D E F G | Type Type Type
shapes and dimensional factors. - A N N

Standard tests, performance and dimensional tol- ;(’8 O T 9; e’ g
; s 281% | 8% % Y 85| « X
erances are also contained in RS-217, February, 1959, 519 | s A Y 3 | . Al
available from EIA’s New York office.—G.S. 530 B &% Yy 5y | XAH X
550 5% 5 A 54 | XAJ AH
569 I % Y & % x x
531 Y M &5 %| x ;
551 | 85 1y s Y| x XEA AT
I 360 S & &% 1 XEB
CoiL 6 552 | % & &% 1 X XAJ
’ 553 ‘ % % &5 1 [ XFA XEB
» 533 | 5% & % 14| x
D 554 I T8 ¢ % 1% | XGB XEB
E'F' 2E'F'E 361 34 35 3 1% | X
SIMPLE TYPE CORE TYPE SHELL TYPE 055 | 13 % ¥ 14 & P
i 254.* % % Y oE X X
FIG. 1—Measurements and methods of using standard cores 129* 7% % B 18 l X X
556 |1l 3%l 1S X Ba
557 |14 &% W 1% X GB
372 % % 5% 1% XGA
Table Il—Recommended Numbers, Dimensions, 223 |1 B oY 1k x
Use and MIL-T-27A Cases for Cores in 4-Mil 58 | 1) 15 1 114 I B
Materials, Taken from ML-16 List 369 Be & 13 1% XHA
224 11 % % 1H ] x
I 559 1 15¢ % &% 1H X JB
Core Nom Dimensions | Use and Cases® 370 g Y 3 11 XJB
No (inches) [ Simple Shell Core 18% [ 1l 8¢  5¢ 14 X
D E F G [ Type Type Type 560 17 8 58 1% X KB
| WA, - - - = S, . -
250* ! Yo Y % 1 | EA 540 1 1% &% B 21| XJA
382 [ % Y % 1 EA 531 | 134 4 21k | ya
407 | 3 11 3 g1, | FA sel |2 i f 2k | % 5B
380 % Y 3% 1y FA 511 14 % % 2T56| XKA
381 % % % I%| oB Ga 2% 1118 3 3 2% | xka
408 % &% & 14 un 562 | 20 3 34 2% | XNB LB
376 | 1 oA, O ] 2% [ 115 55 1 9214 XKA
09 | % B & 11 HA 542 | 1% 84 1 O | XLA
379 1 B % o1 HA 563 | 2% 1 1 9g | x MB
e — e L — 543 | 134 1 1% 2% XMA
411 % & % 2 A 564 1214 1§ 13 24 X NB
410 1% & 5 214 JA — ~ =l . |
413 |1 i 85 21 KA 5134 Y% 1& 35 | XNA
412 11 31 55 21 KA 545 2 1 13z 38 X0A
415 | 1Y 8¢ 85 284 La 546 | 2% 1 1l 1 | x
411 | 185 55 55 a5y LA 547 | 235 1)g 155 4% | X
417 1% 4 u 3 MA
416 154 i Hﬁ_ 3 MA * Oriented material only in this number. Corresponding
419 16 % 3y 34 | NA numbers for cores of same dimensions in super-oriented
418 1138 34 ¥4 3% Na material are: 231—2, 254147, 120215, 18- 213,
23—214, 29—61
(%) Same notation as Table I * Oriented matcrial only; (°) EIA recommended use shown by “x”; MIL-T-27A
use for 112 super-oriented material case designation shown in capital letters
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Frequency Analyzer Uses

Useful from subaudio to r-f, this stable unit provides two reference signals,

in a phase-shift network, to analyze periodic waves or random noise at the

reference signal frequency

By THOMAS B. FRYER, Ames Research Center, Moffett Field, Calif.

HIS FLEXIBLE INSTRUMENT for

frequency analysis allows a
wide range of filter bandwidths
with as narrow a bandwidth as
desired. High order filters for a
sharp cutoff are made practical.
The unit is useful from subaudio
frequencies to radio frequencies,
the only limits being the frequency
limits of the oscillator and multi-
pliers.

A block diagram of the system
is shown in Fig. 1. The unknown
signal to be analyzed is multiplied
independently by each of the two
reference signals from the two-
phase oscillator.

In addition to the d-c signals
which result if the unknown con-
tains a component of identical fre-
quency to that of the reference
oscillator, there will be present in
the multiplier output, a component
of twice reference frequency and
also sum and difference frequencies
caused by each of the other com-
ponents of the unknown.

For frequencies in the unknown
signal close to the reference fre-
quency, difference frequency com-
ponents will pulsate slowly from
maximum to minimum. The low-
pass filters following the multiplier
pass only the d-c components and a
narrow band of low frequencies
corresponding to a narrew band of

[+
516 TO BE ANALYZED —

1
LOW-PASS |
FILT

A 1 axc
i i
2 —)
PHASE MULT
0s¢ LOW-PASS
B I~ BxC FILT

frequencies in the unknown signal.

The outputs of the two filters are
then squared and summed to give
an output proportional to the power
spectral density. To obtain an out-
put proportional to voltage rather
than power, the square root may be
taken before recording.

Oscillator

One way to obtain the two phases
required is by the use of a standard
oscillator and a phase-shift net-
work. An integrator, for example,
will give a 90-degree phase shift at
all frequencies; however it would
require amplitude regulation as the
oscillator frequency 1is changed.
Passive networks would, in general,
require changing the component
values to maintain 90-deg phase
shift over a wide frequency range.

A circuit incorporating the phase-
shift network directly in the oscil-
lator seemed most desirable and
was devised. The result is a circuit
that has unique features, and could
have other uses.

The oscillator circuit, Fig. 2,
uses two 90-deg phase-shift net-
works and 180 deg of phase shift
in the amplifier. A gain of approxi-
mately 0.98 in the cathode follower
makes this circuit accurate over a
10 to 1 frequency range. Additional
frequency coverage requires switch-

[sousrer | oz ]
I | RECORDER

= . | Or METER
—Ji SQUARER (BxC)2

FIG. 1—Block diagram of frequency analyzer shows that the frequency to be analyzed, C,
is multiplied independently by each of two reference signals, A and B
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AMPL GAIN >I *
PHASE <IBODEG 270K S4TK  co1g +300V
6136 AN
= 7T\ [IMEG
--Zz |'B - -
1o0k| 100K MG [
S| 80 30K| $330
ook _LZERO
3243 THERMISTOR AMPL REG KX 1000
FREQ RANGE CHANGE o
T T T T A C
\
|
-
3Q150uuF
[-1-10CPS
2-10-100CPS
3-100-1,000CPS

googe 1/2 6201

GANGED POTS
MOTOR DRIVEN TO
SWEEP FREQ

SI00K  +300V
172
2 100K

S IMEG $47K

-
== zerod 250
AMPL GAIN=I

PHASE=180DEG  -300V

FIG. 2—Oscillator circuit incorporates two
90-deg phase-shift networks and 180 deg
of phase-shift in the amplifier

ing capacitors. A continuous-turn
potentiometer was used with a clock
motor to sweep the frequency. The
frequency band was changed with
each revolution of the potenti-
ometer.

For frequencies above 20 to 100
cps, the oscillator circuit can be
simplified by substituting trans-
formers for the 180-deg phase-shift
operational amplifiers,

The thermistor regulates ampli-
tude with low distortion. It is im-
portant that the oscillator outpu®
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SI68Y T oK FILTERS

FIG. 3—Circuit far multiplier madificatian
requires only twa computer amplifiers and
a few diodes

be a pure sine wave, since har-
monics can introduce errors in
analysis. The amplitude of the os-
cillator is stable to one percent over
the entire frequency range. Fre-
quency stability is about =0.02
percent over short intervals with
the stabilized operational amplifiers
and regulated power supplies.

Multiplier

The spectrum analyzer was de-
signed to study dynamic data re-
corded as frequency-modulated
signals on magnetic tape. This

method of handling data is in
general use™’. Because of the form
of the data on the tape, a pulse-
width, pulse-height analyzer was
useful.

A pulse-width modulated signal
of constant amplitude was avail-
able from the f-m demodulator
provided with the tape system.
Normally, this signal is filtered in
the demodulator unit to obtain an
analog output. By extracting this
signal from the demodulator be-
fore filtering and amplitude modu-
lating the signal, it is possible to
make a good multiplier simply.
The circuit required for this modi-
fication, Fig. 3, required only two
computer amplifiers and a few
diodes.

When the signal to be analyzed
is available as a variable voltage,
rather than a variable frequency,
the f-m modulator and demodula-
tor, normally available as a part
of the tape recorder, can be con-
nected through an attenuator. An
extra set of diodes is required to
obtain the second multiplier.
Typical waveforms, shown in Fig.
3, indicate the circuit operation.
The accuracy of the multiplier
is usually about one percent.

LOW - PASS FILT AND AMPL

IN FROM

MULT AxC

0,000

1.8 MEG

The low-pass filter, Fig. 4, does
not require large inductors. Cir-
cuit values result in a 1, 2 and 4-
cps bandwidth in the analyzer®.
The bandwidth is changed by scal-
ing the R-C constant for a differ-
ent frequency. An L-C filter will
work well but it is difficult to
obtain elements for cutoff fre-
quencies below 10 cps. If a shar-
per cutoff is desired, a higher
order filter can be used.

Squarer

The thermocouple in the squarer
has a time constant of about one
sec, so that the output is filtered
as well as squared. The insulated
outputs of the thermocouples are
connected in series to provide the
summing operation. Direct-cur-
rent amplifiers prevent loading the
filters and provide gain steps for
different output sensitivities.

REFERENCES

On the Filter Problem
Proc

(1) 8. Chang,
of the Power Spectrum Analyzer,
IRE, p 1278, Aug., 1954,

(2) H. Press and Houbolt, Some Ap-
plications of General Harmonic Analysis
to Gust Loads on Airplanes, Jour. of the
Inst. of Aero Sci., p 17, Jan,, 1955.

(3) R. P. Sallen and E. L. Key, A
Practical Method of Designing R-C Active
Filters, Trans. of the IRE on Circuit
Theory, CTZ, No. 1, p T4, Mar., 1355.

SQUARER

ol10q 900K I

SWITCH

GAIN 57351

6136

1.8 MEG  0.000!

TO 10MV
RECORDER

AMERICAN
THERMO -

KX 1,000

FIG. 4—Filter, amplifier ond squaring circuits. Values are given for analyzer bandwidths of 1,
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SINGLE PULSE PROBABILITY OF DETECTION,PD, IN PERCENT

FIG. 1—Graph for finding the probability of observing a radar

target if Pp and k are known

SINGLE PULSE PROBABILITY OF DETECTION, PD J IN PERCENT

FIG. 2—Graph for finding the probability of observing a radar

target when at least one out of m pulses must be detected

Radar Detection Data

Curves are given and radar design factors summarized for determining the

probability of observing a radar target

By MELVIN LERMAN,* W. L. Maxson Corp., New York, N. Y.

IX FACTORS in radar design
S affecting the probability of
observing a radar target are:
peak transmitter power output,
repetition rate of pulses trans-
mitted, pulse length, scanning
rate, screen decay time, and an-
tenna horizontal beam width.

Probability Curves

Figure 1 can be used with a
great saving of labor and time
to solve for the probability of ob-
serving a radar target if the
single pulse probability of detec-
tion, P,, of each individual radar
pulse is known and the least
number of radar returns that
must be detected at each spot on
the radar screen, k, is given. The
graph is based on a radar set
which puts out 10 pulses per

beam width, a common value
used in long-range search radar
sets.

As an example let P, = 50
percent and k¥ = 3. A line drawn
vertically from P, = 50 on the
horizontal axis intersects the k&
— 3 curve at a point equal to P =
94.6 percent on the vertical axis.
Figure 1 can be used to solve for
the necessary value of k to ob-
serve the radar target with a
desired probability if P, is
known.

Figure 2 gives the probability
of observing a radar target when
at least one out of m pulses must
be detected to observe the target.
The graph also can be used to
solve for the necessary value of
m to observe the target with a
desired probability if the prob-

ability of detection, Py, is known.

As an example, the single
pulse probability of detection of
each individual radar pulse, Py,
is 50 percent. Since there are
two pulses per beam width, at
least one radar return must be
detected on a particular spot on
the radar screen to be observed
as a target (k = 1).

A line drawn vertically from
P, = 50 on the horizontal axis
will intersect the m = 2 curve
at a point equal to P = 75 per-
cent on the vertical axis.

If the probability of detecting
the radar beacon is not high
enough or is higher than re-
quired, the factors that go into
the radar design must be altered

* Now with American Bosch Arma
Corp., Garden City, N. Y
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NOTABLE ACHIEVEMENTS AT JPL...

.

JPL PIONEERING CONTINUES WITH
THE LAUNCHING OF THE FIRST
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The JPL tracking station at Goldsione

Early on March 3, 1959, Pioneer IV
space probe was launched from Cape
Canaveral, Florida to become America’s
first deep-space vehicle capable of
escaping the earth’s gravitational pull.
On its way past the moon and out into
orbit around the sun, this new man-made
planet sent back valuable information on
the radiations present in space. Several
Free World tracking siations clearly

in the Mojave L'esert.in Californic

received its transmitted signal and
helped to establish its distance, velocity,
and direction.

Under the sponsorship of the National
Aeronautics and Space Administration,
JPL designed and built not only the con-
ical payload of Pioneer IV but also
the three upper stages of the Juno It
launching vehicle, containing new high-
performance JPLsolid propellant rockets.

O

Over a year ago the same JPL team,
in cooperation with ABMA, gave America
its first earth satellite, Explorer I, using a
similarly reliable vehicle—the Jupiter C.

Now, more advanced space vehicle
programs are under way at JPL — pro-
grams which include development of
guidance and propulsion systems for
accurate maneuvers many million miles
from the earth.

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY

A Research Facility of the Natianal Aeranautics and Space Administratian

OPPORTUNITIES NOW
OPEN IN THESE FIELDS
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ELECTRONIC REFERENCE SHEET continued

to either increase or decrease the
single pulse probability of detec-
tion, or the number of pulses per
beam width.

If the single pulse probability
of detection versus signal-to-
noise ratio data of a particular
receiver is known, it is also pos-
sible to construct a family of
useful curves for various values
of k.

For example, Fig. 3 shows this
family of curves for a radar set
whose single pulse probability of
detection data is the dotted line.
The uses of this graph are
numerous since, for any signal-
to-noise ratio, the probability of
observing a radar target on the
particular radar set may be
determined graphically.

Factors in Radar Design

Peak transmitter power out-
put is usually chosen from the
basic radar range equation after
determining the maximum range
coverage

Rt (4m)8 (kTN) <‘ '2>
.
Pem———@p,
where P, = transmitter pulse

peak power in watts; G = an-
tenna power gain in beam maxi-
mum, assumed to be the same on
transmit as on receive (if sepa-
rate antennas are used to trans-
mit and to receive, G is the geo-
metric mean of their respective
gains); R, = free space range
of radar in meters; k = Boltz-
mann’s constant = 1.37 x 10™
watt-sec per deg Kelvin per
cycle’, N = receiver noise figure;
T — equivalent noise tempera-
ture seen by receiver input ter-
minals, usually assumed to be
290 K; » = pulse length in sec;
x = radar wavelength in meters
and; o = effective target area in
square meters.

Repetition rate is chosen to
give a sufficient number of pulses
per beam width to insure a high
probability of observing a radar
target. The upper limit is deter-
mined by the average power ca-
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FIG. 3—Probability of observing target is plotted against signal-to-noise ratio
when at least k out of 10 pulses must be detected

pability of the radar transmit-
ter, since the average power
transmitted by the radar set is
directly proportional to the repe-
tition rate, radar pulse length
and peak transmitter pulse out-
put.

Pulse length is chosen to be
as short as possible to obtain
good range resolution and also
keep the average power trans-
mitted by the radar set low.

Scanning rate is chosen low
enough to transmit a sufficient
number of pulses per beam width
and yet not so slow that the
radar operator has trouble re-
membering the display from one
scan to another.

Screen decay time is chosen
so that the display takes several
seconds to decay to allow for
screen integration and yet com-
pletely erase the display element
by element during each scan
period. For example, in long
range search radars employing a
scan rate of 6 rpm—12 sec per
scan—a screen decay time of 7
sec is commonly employed.

The azimuth resolution of
a radar set is primarily depend-
ent upon the antenna’s horizon-
tal beam width. The antenna
beam width is inversely propor-
tional to the size of the antenna
and to the operating frequency
used. To resolve individual tar-
gets it is desirable to make the

antenna as large as possible and
employ as high a frequency as is
possible, thereby making the an-
tenna beam width as narrow as
possible.

The antenna horizontal beam
width also affects the number of
pulses that are transmitted to
each spot on the radar screen.
For example, if a radar set has a
beam width of 1.2 deg, a scan
rate of 6 rpm, and a pulse repe-
tition rate of 300 pps, the num-
ber of times a target correspond-
ing to each spot on the radar
screen is hit with a radar pulse
is 10 pulses per beam width as
found from

_ pps X bw
rpm X 6

where n = pulses per beam
width; pps = pulses per second
transmitted; bw = antenna hori-
zontal beam width in deg; rpm
— rotation of antenna about azi-
muth axis in revolutions per
minute.

To summarize, the probability
that a radar target will be ob-
served on a particular radar re-
ceiver depends on the number of
pulses transmitted to the area
represented by each individual
spot on the radar screen; prob-
ability of each pulse being re-
turned, defined as P,; and the
least number of radar returns
that must be detected, k.
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Sentry that spans a continent

The pre-eminence of Radio Engineering Laboratories, Inc.,
in specialized radio communications is again underscored
by the selection of its equipment for the gigantic tropo-
spheric scatter network being constructed by NATO.
This network, with more than a continental span, will
stretch from Norway to Turkey. It is larger by far than
any other tropo communications complex yet conceived.
REL has designed and is constructing one hundred
fifty-three transmitter modulators, one hundred nine
10-kilowatt amplifiers, and seventy-seven quadruple

=D
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diversity receivers with combiners.

With millions of lives at stake, only supremely reliable
equipment could be considered. REL, which has developed
and manufactured more tropo scatter radio apparatus
than all other companies combined, was awarded
the contract after international competitive bidding in
accordance with NATOQ infra-structure procedure.

The imagination and facilities which have won REL
world leadership in military and civil tropo scatter can
help solve your specialized radio problems.

Radio Engineering Laboratories-Inc

A subsidiary of Dynamics Corporation of America

Dept.E « 29-01 Borden Ave - Long Island City 1, NY
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RESEARCH AND DEVELOPMENT

Proximity Radar Warns Drivers

DETAILS of another experimental
proximity warning radar for auto-
mobiles were given Electronics by
M. Caserio, general manager of
Delco Radio division of General
Motors, and J. H. Guyton, chief
radio engineer. (See ELECTRONICS,
Nov. 21, 1958.)

The unit transmits a narrow un-
swept c-w beam in front of the
car. The beam is reflected by any
solid object in the car’s path. The
warning signals can be conveyed to
the driver either aurally or by in-
dicator lights—green for clear,
flashing red for danger.

The radar is being used on a new
Cadillac experimental car. Caserio
believes the system will be valuable
in preventing accidents on turn-
pikes, super highways and express-
ways, where it would warn a driver
when he is approaching a car or ob-
ject too closely or too rapidly.

The Doppler radar is sensitive to
objects up to 1,000 ft ahead of the
car, and it has been designed to in-
crease frequency of the warning
tone with increasing rate of ap-
proach and to increase volume with
proximity. For example, if a car
traveling 55 mph were approaching
one ahead going 50 mph (5-mph
rate of closure), the warning would
be low in pitch. However, if the
same car were approaching a stalled
car (55-mph rate of closure), the

Breadboard of Doppler radar developed by Delco Radic warns drivers when they
are approaching objects too closely or too rapidly

warning would have higher pitch.
Similarly, volume would be greater
if the object were 200 ft ahead than
if it were 800 ft ahead.

The radar has two 10-in. alumi-
num reflectors mounted behind 10-
in. long nose cones about 4 ft apart
on the front of the car. Transmitter
and receiver are concealed in the
front fenders.

A reflex klystron is used to gener-
ate power at 16,140 mc, which is
piped through wave guides to the
feed horn of the transmitting an-
tenna. The reflected energy is col-

Circuit Provides Dual Relay

By H. P. BROCKMAN Westinghouse Electric Corp. Baltimore, Md.

TWO-TRANSISTOR circuit produces
pulses of finite width starting a
finite time after a reference pulse,

Initial delay of the output pulse
is determined by the time constant
involving R,, R, and C, in Fig. 1.
Width of the output pulse is de-
termined by the time constant
C-R..

Key waveforms are shown in
Fig. 2. Initially, Q. is saturated be-
cause of base current supplied
through R, and CR., and @, is cut
off. Point B is at a bias level of

62

about —10 v established by voltage
divider R,-R..

Reference Pulse

Upon application of the vref-
erence pulse at point A, voltage at
point B rises exponentially toward
a positive potential determined by
the amplitude of the pulse at 4
and the bias network R,-R.. The
effective R-C time constant of the
circuit is equal to the parallel com-
bination R, and R, times C,. As
the potential at point B rises to

lected by the other reflector and its
frequency is compared to that of
the transmitter. The difference fre-
quency, detected by a crystal de-
tector, is amplified by a transistor
amplifier.

Another transistor circuit uses
amplitude and frequency data to
switch a green light off and a red
light on for dangerous conditions.

A total of five transistors are
used in the combination amplifier-
computer. Two other transistors
are used in a d-c to d-c converter to
provide power for the klystron.

about plus one v, diode CR, con-
ducts, providing base current to Q..
At this point, regeneration occurs
causing @, to saturate and Q, to be
cut off.

The second R-C time constant,
R.-C., determines duration of the
output pulse at point D as in a con-
ventional multivibrator. Although
the input pulse at point A used in
this illustration extends beyond the
output pulse, this is not essential.
It is only necessary that the input
pulse extend beyond the start of the
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REGULATION 1%
and STABILITY U=

VOLTAGE REGULATED
POWER SUPPLIES

Model SC-18-2.M

OUTPUT | OUTPUT | QUTPUT SIZE
MODEL VOLTS |AMPERES|IMPEDANCE
bc | bc | gelw [ w0
$C-18-0.5 0-18 0-05 (.04 | 4 | 8%"4%" 135"
SC-18-1 0-18 | 0-1 |.02| .2 | 8%"4%"[135"
fsc-18-2 0-18 | 02 [.01 | .1 | 8%"4%"|1354" “Two units mounted in
SC-184 0-18 | 04 |.005] .05] 19" [3157[13" Rack Adapter Ra-2
$C-36-0.5 0-36 0-0.5 |.08 .8 | 8Y4"4%,"| 135"
§$C-36-1 0-36 0-1 04 | 4 (8Y"|4%," 135"
SC- 36-2 0-36 0-2 02| .2 |19 |3¥ |13~
$C-3672-0.5| 36-72 0-0.51.15 |1.0 | 8%"|4%,"| 135"
§C-3672-1 36-72 0-1 .08 | 8|19 [31|13"
Model SC-18-4-M
Patent Pending
(TUBELESS) W REMOTE PROGRAMMING at 1000 ohms per volt is
provided. Remote programming allows mounting a
voltage control at a remote point.
TRANSISTURIZED B REMOTE ERROR SIGNAL SENSING is provided to
maintain stated regulation directly at load.
SHORT C|RCU|T PROTECTED B CONSTANT CURRENT OPERATION: These units can

be set up for constant current operation without in-
ternal modification.
M REGULATION: 0.19% for line changes 105-125 volts

at any output voltage in the range minimum to maxi-
mum,

0.1% or 0.003 volt for load changes O ta maximum
(whichever is greater) at any output voltage in the
range minimum to maximum.

RIPPLE: 1 mv. RMS.
M RECOVERY TIME: 50 microseconds.

B STABILITY: (for 8 hours) 0.19% or 0.003 volt (which-
ever is greater).

B AMBIENT OPERATING TEMPERATURE: 50°C maximum.
Over-temperature protection provided. Unit turns off
when over-temperature occurs. Power-on-ofi switch
on front panel resets unit.

W TEMPERATURE COEFFICIENT: Output voltage changes
less than 0.059%, per °C.

W SHORT CIRCUIT PROTECTION: No fuses, circuit
breakers or relays! Designed to operate continuously
into a short circuit. Returns instantly to operating
voltage when overload is removed. Ideal for lighting
lamps and charging capacitive loads.

B OVER-CURRENT CONTROL: Can be set from O to
120% of full load. Current is limited to preset value
for any load including short circuit.

B POWER REQUIREMENTS: 105-125 volits, 50-65 cycles.
400 cycle units available.

B OUTPUT TERMINATIONS: DC terminals are clearly
marked on the front panel. All terminals are isolated
from the chassis. Either positive or negative terminal
of each DC output may be grounded. A terminal is
provided for connecting to the chassis. The DC termi.
nals, the remote programming terminals and the re-
mote error signal sensing terminals are brought out
at the rear of the unit.

B CONTROLS: Power-on-off switch, one turn voltage con-
trol, on front panel. Over-current control on rear of
unit. Ten turn voltage control available on special
order.

Continuously Variable Output Voltage. No voltage
switching.

Suitable for square wave pulsed loading.

Either positive or negative can be grounded.
Units can be series connected.

High efficiency B Low heat dissipation.
Compact, light weight B For bench or rack use.
Color: Gray hammertone. (Special finishes available).

OROERING INFORMATION:

Units without meters use model numbers indicated in
table. To include meters add M to the Model No. (e.g.
SC-18-1-M).

*Rack adapter for mounting any two 8%" x 4% units is
available. Model No. RA2 is 5% high 19” wide.
*Rack adapter for mounting any one 8%" x 4% unit is

KEPCO

LABORATORIES, INC.

available. Model No. RA3 is 5%" high 19” wide.

AN 0.01% SERIES IS AVAILABLE IN 13 NEW MODELS
KEPCO OFFERS MORE THAN 120 STANDARD VOLTAGE REGULATED
131-38 SANFORD AVENUE - FLUSHING 55, N.Y. PDWER SUPPLIES COVERING A WIDE RANGE OF MAGNETIC, TUBE
INDEPENDENCE 1-7000 AND TRANSISTOR TYPES. MOST MODELS AVAILABLE FROM STOCK.
SEND FOR BROCHURE B-587

!
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make all your marking
clear... complete... lasting...

WITH A JOB-PROVED METHOD AND MACHINE FROM MARKEM

If new products present unusual marking problems, or you’d like to improve
your regular day-to-day marking operations, Markem can give you just the
help you need. For example, Markem can show you how to automatically
feed and imprint both the periphery and top of JETEC 30 case units . . . main-
tain high production with frequent imprint changes ... position ‘*hard-to-hold”
components for exact marking . . . achieve sharp, readable imprints in small
areas or on uneven surfaces . .. color band at high speed with close registration
... assure durability in pre-assembly marking. These —along with hundreds
of “standard’”’ jobs- are being done by Markem machines every day.

Markem equipment in your plant provides the marking clar-
ity, durability and speed you need—and often at considerable
savings. Get specific help now with your requirement, based
on nearly 50 years of Markem experience in industrial marking.
And ask for a copy of the ‘‘Electrical/Electronics’’ catalog
describing 24 Markem machines for marking cylindrical, flat
and irregular shapes; tubing, wire, tapes and labels. Write
Markem Machine Co., Keene 5, New Hampshire.

mMarRKEmM

EVERYTHING INDUSTRY NEEDS...FOR PROFITABLE MARKING ...SINCE 9
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output pulse for proper operation.

The circuit illustrated was de-
signed to operate over a tempera-
ture range of —55 to 85 C with
minimum drift in time delay and
pulse width. Therefore silicon
transistors and diodes were used.

= ~30v

FIG. 1—Time constants of Ry, R: and C:
and of R, and C: provide two delays of
two-transistor circuit
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FIG. 2—Waveforms are taken at points A,
B, C and D in Fig. 1

Care was also exercised in selecting
low temperature drift resistors and
capacitors in the timing circuits.

To ensure positive triggering at
low temperatures, where Beta of
the transistors falls off appreciably,
care must be used in selecting R,
and R, to get adequate base cur-
rent in Q,, thereby ensuring regen-
eration. In addition, base resistors
R. and R, should be small enough
to ensure saturation of @, and Q.
at the lowest Beta expected at low
temperatures.

Since the base to emitter Zener
characteristic of the growth junc-
tion transistors used in this cir-
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cuit is about —1 v, diode CR, is
required to disconnect the timing
circuit, C.-R, from the transistor
base. If alloy junction transistors
are used, the base-to-emitter Zener
characteristic is higher, usually
about the same as the base-to-col-
lector breakdown voltage, so a dis-
connect diode is not required in the
base circuit.

200-Kw Amplifier
Tests Missile Parts

AMPLIFIER for testing Polaris mis-
sile parts provides 200-kw output.
It was built by Westinghouse indus-
trial electronics department, Balti-
motre, Md.

The amplifier will be used by
Lockheed for testing components
and subassemblies of the missile by
vibrating a platform three feet in
diameter. The missiles parts are
attached to the platform.

It will be possible to test missile
components to destruction to estab-
lish how much vibration the parts
can withstand. It would also be
possible to play back tape record-
ings of vibration from a recovered
missile through the amplifier to test
components on the ground under
conditions that duplicate those in
flight.

Atlas Engines Watched
by Closed-Circuit Tv

q 7 (& R

Ruggedized closed-circuit tv camera
made by Kin Tel division of Cohu Elec-
tronics is mounted on rocket-engine test
stand at Sycamore Canyon, Calif. Re-
motely controlled from blockhouse,
cameras let engineers monitor static
firing of Atlas engines
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Amperex”®

FRAME GRID TUBES
ARE PREFERRED

FOR e RADAR
o TEST INSTRUMENTS
¢ MICROWAVE
COMMUNICATIONS
1 ® OSCILLOSCOPES

THE FRAME GRID IS APPLIED TO THE
CONTROL GRID WHERE IT REALLY COUNTS,
WHERE IT PROVIDES:

@ BETTER VHF AND
UHF TUBES

® HIGHER GAIN
BANDWIDTH
PERFORMANCE

® EXTREME UNIFORMITY
2 ® LOWER NOISE

AMPEREX FRAME GRID TUBES—PROVEN
FOR RELIABILITY BY MILLIONS OF TUBE
HOURS (LESS THAN 0.1% PER 1000 HRS.
FAILURE RATE)—ARE NOW IN FULL PRO-
DUCTION TO MILITARY SPECIFICATIONS IN
ONE OF THE WORLD'S MOST MODERN TUBE
MANUFACTURING INSTALLATIONS —
AMPEREX, HICKSVILLE, LONG ISLAND, N. Y.

WA
A AASNESHRVN).
AN NER N IS5,
SO\ H /B

Pl Amperex

THE AMPEREX FRAME GRID CONSTRUCTION IS
UTILIZED IN A LINE OF PREMIUM QUALITY TUBES
FOR MILITARY SYSTEMS REQUIREMENTS AND
EXACTING INDUSTRIAL APPLICATIONS:

AMPEREX 5847 (MIL-E-1/487)

Reliable Broadband Amplifier Pentode

« plug-in replacement for Type 404A
in existing equipment

o high figure of merit

AMPEREX 6688A

(MIL-E-1/1218 NAVY)

Reliable, Ruggedized, Broadband

Amplifier Pentode

e for similar applications as the 5847,
but with improved base pin arrangement
and higher transconductance
figure of merit of 250 Mc as broadband
amplifier
saves entire stages in IF and video
amplifiers
improves signal-to-noise ratio
preferred for new equipment design,
particularly airborne applications
Jong-life cathode

AMPEREX 6922

(MIL-E-1/1168 NAVY)

Reliable, Ruggedized, High-Gain

{ Twin Triode

o for reliable radar cascode stages

« for high-speed computer operation

o for HF, If, mixer and phase-inverter
stages

« high transconductance
(Gm== 12,500 T 2300}

« low noise

« long-life cathode

« new ‘‘dimple’’ anode

AMPEREX 5842 (MIL-E-1/468)

Reliable, High-Gain Single Triode

o plug-in replacement for type 417A in
existing equipment

« for grounded grid amplifiers

« high figure of merit

« low noise

« high transconductance
(Gm — 25,000 = 5000)

The frame grid is the closest approach to the
ideal ‘‘Physicist’s grid"'—electrical characteristics
but no physical dimensions.
It results in:
« higher transconductance
per milliampere
« tighter Gm and plate
current tolerance
« Jow transit time
AMPEREX .« Jow capacitances
7 FRAME » lower microphonics
il GRID s rugged construction

The grid-to-cathode spacing tolerance is
determined by the carefully controlled diameter of
grid support rods (centerless ground) and by
frame crossbraces between these rods. Extremely
fine grid wire eliminates the ‘‘island effect’
usually encountered in conventional tubes with
equally close grid-to-cathode spacing. Rigid support
of fine wires reduces mechanical resonance

and microphonics in the grid.

For additional data write to
Semiconductor and Special Purpose Tube Division

Amperex Electronic Corp.,

230 Duffy Avenue, Hicksville, L. J.,, N. Y.
In Canada:

Rogers Electronic Tubes & Components,

116 Vanderhoof Avenue, Toronto 17, Ont.
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GOMPONENTS AND MATERIALS

Components of r-f circuit include ridge
block, wound ladder frame, bottom plate
and front end plate

Ceramic window is brazed into a partition
which, in turn, is brazed into tube en-
velope. Pin is locating device

Final subassembly stages and the finished
oscillator.  Header mount  assembly
(bottom) prior to insertion in envelope

BWO Uses Ridge-Loaded-Ladder Circuit

By J. A. NOLAND and L. D. COHEN,

Microwave Tube Section, Physical Electronics Laboratory, Sylvania Research Laboratories, Bayside, N. Y.

MOST CONVENTIONAL backward-
wave oscillators operating at fre-
quencies below 40 kmc use either a
helix or an interdigital line as the
slow-wave r-f structure. Both of
these circuits have broad tuning-
range characteristics and are well
suited to bwo applications. But the
tube to be described was developed®
for the frequency range of 60 to
75 kmec and these conventional
structures were dimensionally im-
practical. As a result, the ridge-
loaded-ladder type of r-f circuit was
used as the slow-wave structure.

The ridge loaded ladder was first
used in a bwo by Karp"”? and tubes
constructed similarly to the ones
deseribed here were developed by
Hempstead and Yocom.® In devel-
opment of the 60 to 75 kme bwo, a
series of six experimental tube de-
signs were constructed to evaluate
experimentally the effects of minor
variations of circuit parameters.
The slotted wall was formed by
winding wire tape over a slotted
ladder frame.

Electron-Gun Design

Backward wave interaction oc-
curs between a wave on the circuit
and an electron beam travelling in
approximate synchronism with it.
This beam must be directed down
the length of the ladder structure
and must be maintained in close
proximity to the wires since the r-f
fields die out rapidly with distance
from the wires.

* 7. S. Army Signal Taboratories Con-
tract No. TDA-36-039-20-70178
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FIG. 1—Iimmersed flow, variable-voltage
electron gun

R-f structure after assembly and a com-
pleted electron gun

In theory, two parallel strip beams
having a width equal to that of the
ridge width and a thickness of about
10 mils, directed down each side of
the ladder wires, would be ideal. In
practice, a solid parallel beam cir-
cular in cross-section is focused
parallel to the plane of the wires
and positioned so that the beam is
centered on the ladder wires di-
rectly over the ridge. This tech-
nique is used to avoid problems of
forming and accurately aligning
parallel strip beams. In the circular
beam technique, ladder tapes slice
the electron beam in half.

A constant-current, variable-volt-
age, immersed-flow gun was de-
signed according to principles set

forth by King.! The gun contains
two beam-forming electrodes oper-
ating at fixed potentials as shown
in Fig. 1. Electrons leaving the
cathode are confined by the mag-
netic field against the effects of
thermal velocities and space charge.
However, a radial velocity compo-
nent is imparted to the electrons as
they travel through the electrostatic
lens created at the first anode aper-
ture. In the presence of the mag-
netic focusing field, these electrons
spiral and the second anode is
placed at the point where the elec-
trons return to their original radial
position after one-half cycle.
When V. = V,, the lens effect of
the second aperture is such that the
new radial component imparted at
the second lens just cancels out the
effects of the first lens. When V, is
varied, this condition is not satis-
fied. But for a spacing between
apertures equal to a full cycle,
changes in the focusing powers of
the two lenses are somewhat com-
pensating. Therefore, spacing be-
tween V, and V, is selected to cor-
respond to one full cycle of the elec-
tron spiral when V., = V, Since
transit time between these aper-
tures is proportional to (V. +
\/V,), this spacing is nearly equal
to that for a full cycle over the en-
tire voltage range of V, if V. is
selected according to the equation
\/V: =} (V/V:x T \/V.x min)-
Operation of the gun has proved
satisfactory. Current density of the
beam may be varied from the design
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NOW...capacitors
as dependable as
the time and tides

MILITARY “CPM’” SERIES
in accordance with Spec.
MIL-C-14157A
300, 400, 600 volts DC Working

Uninsulated Body Type CPMOS

)

d moumtw-
PR oy

Insulated Body Type CPMQ9

MILITARY & INDUSTRIAL
“TWK” SERIES
in accordance with
MIL-C-26244 (USAF)

Cornell-Dubilier Certified High-ReIiability Ca.pacitors 200, 300, 400, 600 volts DC Working
meet performance expectations for new environments and new complex mili-
tary and industrial electronic equipment. These rapacitors meet or surpass : . ”l;d;:;;pe e B

the exacting requirements of MIL-C-14157A and MIL-C-26244 (USAF). (cquivalent to M1L-CPV08)
Each production lot is furnished with certified test data covering the strin- i

gent test program detailed in the specification. ‘;».z-i%“‘_

: Insulatéd Body Type TWKP
When designing electronic equipment where failure can’t be tolerated spee- feauivalentRiobMIT-CEVOD)

ify Cornell-Dubilier High-Reliability Capacitors. Write on your company i CAPACITANCE-
letterhead for High-Reliability Bulleting 188A-1 and 188A-2 to Dept. 0090, 001 md. to 1.0 mid,

Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey. TEMiffféﬂUﬁfsféANcE’

€ onsistently ependable

;JORNELL-DUBILIER

CAPACITORS
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'Bill Bushor and

Meet

Sam Weber

Associate Editofrs, electronics
FEATURE ARTipLE EXPERTS

Resumés:

Bushor, William E., Lawrence Institute of Technol-
ogy, BSEE, I. R. E. member. 9 years experience:
U.S.Army (communications chief), Bell Aircraft (air-
to-air missile), G. M. Research Labs, Sperry Gyro-
scope, etc. Member Society Technical Writers.

Weber, Samuel, Virginia Polytechnic Institute,
BSEE, 1. R. E. member. 10 years diverse engineering
experience: U. S. Navy, Barlow Electrical Mfg. Co,,
Curtiss-Wright, etc. Primarily in communications,
uhf and microwave components and design, jet engine
test instrumentation.

Present Occupations:

Bill Bushor is preparing a series to appear in 1959
on medical electronics comprising diagnostics, thera-
peutics, prosthetics, and clinical and operative aids.

Sam Weber is working on “Sophisticated Com-
munications Methods” for the October 1959 issue.
Report covers scatter systems, meteorburst trans-
mission, satellite relays, carrier systems, etc.

References:

If you’re not a subscriber, if your subscription is
expiring, if you will miss exciting features “in-the-
works” by electronics 26-man staff, fill in box on
Reader Service Card. Easy to use. Postage free.

electronics

A McGraw-Hill Publication ¢ 330 West 42nd Street, New York 36, N.Y.

value by varying V.. Tube perform-
ance can then be optimized by ad-
justment of V. and the magnetic
field strength.

Tube Construction

Four individual components make
up the r-f circuit assembly com-
plete with its output transducer.
These components are the ridge
block, the wound ladder frame, the
bottom plate and the front end
plate. The rear end plate and the
front end plate provide for align-
ment of the r-f assembly in the tube
envelope. The slotted wall above the
ridged waveguide is accomplished
by winding a wire tape at the de-
sired pitch around a grooved ladder
frame. This wire is then gold-
brazed to the frame to assure good
electrical and thermal contact.

The electron-gun electrodes are
constructed of circular apertured
disks. An impregnated-type cathode
pellet is employed as the emitter.

Test Results

Insertion-loss measurements were
made on several of the ceramic win-
dows after they were braced into
the tube envelopes. Before metal-
lizing, typical insertion loss is about
1.0 db. After the metallizing band
is put on the window to permit
brazing to the partition, insertion
loss ranged from 1.5 to 4.5 db for
a group of 11 windows tested.

Insertion-loss and vswr measure-
ments were made on the r-f circuit
structures prior to final tube as-
sembly. These measurements were
used in establishing an optimum
r-f circuit design. In the final de-
sign, the vswr over the band was
less than 2 to 1 and attenuation of
the structure ranged from 4 db at
the low end to 16 db at the high
end of the band. Attenuation of
the r-f structure used in the final
design was the lowest of all struc-
tures investigated.

Tube Performance

Three factors that critically affect
the tuning characteristic of the tube
are ladder span, pitch and ridge-to-
ladder spacing. But the actual volt-
age tuning characteristics of the
experimental tubes are in close
agreement with theoretical curves.

The effect of ridge-to-ladder spac-
ing on the tuning characteristic
should be emphasized. This dimen-
sion is small (ten mils and seven
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mils were actual values used on ex-
perimental tubes). A slight varia-
tion can result in a measurable
change in the tuning characteristic.
For example, with some tubes there
was an exhibited sensitivity of
about 400 mc for each mil variation
in ridge-to-ladder spacing.

In testing power output, it was
found that some tubes could be
tuned over a range of about 16 kme
with an average output power of
several mw,

Conclusions

The Karp circuit has been shown
to be a reliable circuit for use in a
bwo for the 60 to 75 kme band. The
all metal-and-ceramic tube construe-
tion is well suited to this applica-
tion. Further work on the ceramic
wedge-type window might prove
fruitful in reducing insertion loss
by 1 to 2 db to increase output
power. Satisfactory tube perform-
ance at a magnetic focusing field
strength of 1,200 gausses indicated
the feasibility of permanent magnet
focusing of the tube without fur-
ther tube development.

REFERENCES

(1) A. Karp, “Traveling-Wave Tube Ex-
periments at Millimeter Wavelengths”,
Proc. IRE, 43, p, 41, Jan. 1955.

(2) A. Karp “Backward Wave Oscilla-
tor Expenmentq at 100 to 200 Kilomega-
cycles”, Proc. IRE, 45, p 496, Apr. 1957.

(3) . F. Hempstead and W. H. Yocom,
“A Backward Wave Oscillator for the
Millimeter Range”, Millimeter Wave Re-
search, Final Report Contract NONR-
(‘87(00) p 143, Oct. 19

4) G. R King, E]ectron Guns for
Trd\elmg Wave Tubes”, S.E.R.L. Journal,
p 9, Feb. 1954,

IR Detector Covers
8 to 14 Micron Range

FULL RANGE of the ZIP infrared de-
tector developed at Naval Research
Laboratories is from 2 to 40 microns
with peak sensitivity at about 37
microns. Commercially available
from Perkin-Elmer Corp., Norwalk,
Conn., the new detector is said to
be the first such device offering full
coverage 8 to 14 microns.

Speed of response of the detector
is less than 0.01 microsec. It has a
D factor (square root of the de-
tector’s sensitive area in sq em di-
vided by the noise equivalent power
in watts) of 4 x 10" em/watt.

A zinc-doped germanium photo-
conductor is the basic portion of
the model 536-1 detector. High effi-
ciency of the unit is achieved by
cooling it to the temperature of
liquid helium.
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DIRECT CAPACITANCE
READINGS in seconds !

0.01 ppf
to 12 pf
directly
from
meter
scale...

only
one knob
to use

BALLANTINE
CAPACITANCE 'y —
METER model 520 . :1 k- il Price: $290.

Measures capacitance over the wide ranges found in paper, plastic,
mica, ceramic, and air-dielectric types. Ability to measure direct
capacitance, excluding strays, makes it ideal for low value meas-
urements. Adjustable limit pointers, together with fast operation,
makes it valuable for incoming inspection departments. Calibra-
tion standard is built-in,

SPECIFICATIONS
RANGE: 0.0 uuf to 12 pf FREQUENCY: 1,000 cps
ACCURACY: 2%, 0.1 puf to 12 uf; METER: Logarithmic scale

5%, 0.01 ppf to 0.1 wuf  SIZE: 13,” x 7Y," x 7"

Write for catalog for complete information

D

Manufacturers of precision Electronic Voltmeters,
Voltage Calibrators, Capacitance Meters, DC-AC L.
Inverters, Decade Amplifiers, and Accessories. ~
BALLANTINE LABORATORIES, INC. 2o,
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PRODUCTION TECHNIQUES

CHEMICALLY MACHINED, high tem-
perature printed circuit boards are
being made on a production basis
for military applications at Corning
Glass Works’ new electronic compo-
nents plant in Bradford, Pa.

The boards are made of Foto-
ceram, the crystalline variety of
Fotoform glass also used as film po-
tentiometer substrates, attenuator
plates, and other components. It is
a modified lithium silicate made
photosensitive by traces of silver
and cerium compounds.

Board pattern negatives are pre-
pared by conventional methods.
However, the negatives used to ex-
pose the glass locate board holes
and outlines rather than the wiring

pattern. Wiring is added after
boards are processed.
Multiple negatives and glass

plates are placed on a translatory
motion table. The glass is exposed

Heat treatment in platform furnace causes
nucleation of pattern

70

Glass is exposed, through negatives, ta
ultraviolet light

Sheet of 20 glass printed circuit boards
after heat treatment. White lines and dots
are board autlines and terminal hales
which will be etched

Plates are etched in contral etching ma-
chine. Operator is loading a plate

to collimated ultraviolet light for
as long as several minutes, depend-
ing on thickness of the glass. Sat-
uration exposure results in an opal-
escent pattern clear through the
glass after development.

Heat treatment develops the
glass. After about 4 minutes at
500 C silver crystals form and
cause nucleation of lithium meta-
silicate crystals in the exposed pat-
tern. The temperature is then
raised to about 600 C for about an
hour to complete the erystal growth.
Heat treating must be carefully
controlled to avoid spreading the
crystalline region, degrading toler-
ances. Raising the temperature
speeds the processes and vice-versa.
The glass will soften at about 625
C.

Dilute hydrofluoric acid is used

Group of etched-apart parts are given
final heat treatment

to etch the pattern and separate
the glass plate into individual
boards. A 5 percent acid solution
etches the pattern 40 to 45 mils an
hour and the glass 2 to 3 mils an
hour. Raising the acid concentra-
tion spreads the etching rates fur-
ther apart. A 5 percent solution is
the most efficient for production and
gives a minimum pattern to base
glass etching ratio of 15-1. The dif-
ference in the etching rates is
caused by the greater surface area
of the crystals.

Combinations of blind holes and
through holes are produced by
masking the blind holes on both
sides with wax. Time in the etch-
ing bath to removal of the masking
from one side determines the depth
of the holes. Holes with a slightly
conical shape can be produced by
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The materials with which an engineer constructs his future

are the knowledge, skill, ingenuity, and energy he can apply to
complex technical challenges. At Link, these challenges are
numerous and interesting, and the rewards for accomplishment
are tangible and prompt.

That’s why outstanding engineers find Link the place to build
a successful, satisfying career. Achievement is recognized,
salaries are high, benefit programs are generous, advanced-
study tuition is paid by Link and the working and living

E N G l N E E R S climate is ideal in upstate New York’s year-"round vacationland.

Opportunities exist for you at Link if your experience places
B U I L D you at an intermediate or senior level in any of these fields:

e analog computers e radar simulators
B ETT E R e optical systems e digital computers
e electronic packaging ® qutomatic checkout equipment

If you want to build a better future for yourself and your

CAR E E RS family, look to Link for unmatched opportunity. The time is
now! Get in touch today with Mr. A. A. Darrah
AT Ll N K Link Aviation, Inc., Binghamton, New York.

AVIATION LINK AVIATION, INC. [ T | |

A subsidiary of GENERAL
General Precision e ; ‘l'K PRECISION
BaiPment ELECTRICAL COMPANY
Corporation ’ oy

EM RS
HANDBOOK
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“unskilled labor, at a fraction of previous cost!

Last (and perhaps least) of the thou-
sands of components in this $20,000
control apparatus are the dozen or so
small nameplates and legend plates on
the unit. Yet the equipment can not
finally be delivered without them. And
delay could keep a plant idle.

To insure a ready supply of name-
plates, the Automatic Temperature
Control Co. of Philadelphia adopted
a simple, low-cost way to make them
in its own plant, when needed.

This progressive manufacturer makes
its own nameplates on a portable
ENGRAVOGRAPH (size of a typewriter), with

ENGRAVOGRAPH avoids costly delays—
saves time and money on short runs,

hurry-up jobs. 18,000 in use for marking
panels, parts, tools. Write for literature, Dept. ZA-1

RE ——
ﬁ}) " e",. " (".m ps ENGRAVING MACHINE CORP.

13-19 UNIVERSITY PLACE, NEW YORK 3, N. Y.
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72

ports and
industry

Good living and productive indus.

try go hand in hand. Outdoor
sports, year-round hunting, fishing,
golf are more reasons San Antonio
is a wonderful place to live and work.
Add an ideal outdoor living climate,
good government, banks that support
industry, abundant water, natural gas
and electricity, excellent sites, good
transportation, to the happiest labor pic-
ture in the country and you have a near-
perfect situation for locating your industry.

I SAN ANTONIO c

g S.‘UV——
S

For a detailed study of your specific needs
Write Greater San Antonio Development Committee
153 Navarro, P. O. Box 1628, San Antonio, Texas
All communications confidential
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masking on one side only. Curved
contours can be produced by shad-
ing the negative before exposure.
Fotoceram is formed when the
etched board is totally or selectively
exposed to ultraviolet light and re-
heated. Interlocking crystals form
throughout the board. The ceramic-
like board has a continuous operat-
ing temperature of 500 C and is
about 3 times as strong as glass.
Plating the wiring pattern on
the board completes the process. An
electroless nickel base provides a
mechanical bond of high adhesion.
Conventional metal etching and
plating processes are used to re-
move the nickel from nonconducting
areas and to build up the wiring
pattern. All holes are through
plated. Center to center tolerance
on the holes is about 0.003 inch per
inch, on dimensions under one inch.

Holes and Stud Align
Parts for Screwdriver

Operator slips stud in and out of holes

to line up single terminal holes

SCREW LOCATING fixtures enable
screw terminals to be driven in 3
locations without resetting the
power screwdriver’s guide bar or
judging location by eye, at Unimax
Switch Division, W. L. Maxson
Corp., Wallingford, Conn.

Fixtures shown in the first 2
photos are used to place 2 terminals
in one end of a switch and 1 termi-
nal in the other end. Other fixtures
built along the same lines are used
for other switch types.

The fixture base is a U-shaped as-
sembly of heavy aluminum plates.
The bottom plate is machined to ac-
cept the tops of the switches. The
sides are the height of the switches.
Phenolic slabs, machined to hold
10 switches in slots, are fastened to
the aluminum sides.
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Screws
permit change in terminal position

projecting from side of fixture

After the fixture is loaded, a top
cover is snugged down over the
switches. The cover is cut out to
expose terminal areas. The covers
may have various arrangements of
cutouts or countersunk holes for lo-
cating or keeping lock washers and
small parts held down by the ter-
minals.

On the single terminal side of the
fixture, holes are drilled with their
centers bisecting the center line of
the tapped terminal hole. The holes
in the fixture’s side mate with a
stud in the power screwdriver’s
guide bar. The stud’s center bisects
the center line of the screwdriver.

The operator slips the stud into
the first hole in the fixture side,
drives in a terminal, slips the fix-
ture off the stud, places the stud in
the second hole and so on.

On the side with 2 terminals in
each switch, slots are cut in the fix-
ture side. The center of the radius
at each end of a slot bisects the cen-
ter line of the terminal hole. The
slots mate with the guide stud.

The operator pushes one end of a
slot against the stud and inserts a
terminal. The other end of the slot
is pushed against the stud to locate
the screwdriver over the second
terminal. The operation is repeated
for each switch.

Position of the terminals can he
varied by changing dimensions of
the phenolic or by putting screws
in the sides of the fixture. The
projecting screws move the fixture
out from the screwdriver guide bar.
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A THE FIRST

COMPLETELY VERSATILE, PORTABLE
2-CHANNEL RECORDING SYSTEM

MASSA METERITE
Mode BSA 200

Basic System Assembly with 2 PR-100 Preamplifier

SALIENT FEATURES

® INTERCHANGEABLE PLUG-IN PREAMPLIFIERS—Low, Medium, High Gain DC; AC;
Chopper; Carrier and Servo

® EXTENDED FREQUENCY RANGE—Full Scale Amplitude to 100 cps
Reduced Amplitudes to 200 c¢ps available

® RECTILINEAR MOTION—Free of Curvilinear Distortion
® 6 CHART SPEEDS—Covering the Range .5 to 200 mm/sec

® |INK OR ELECTRIC WRITING—Ink, using hermetically sealed disposable ink cartridges
Electric, using auxiliary power supply and electric styli

® TRANSISTORIZED DRIVER AMPLIFIERS—Differential and Single Ended

® LIGHTWEIGHT—Approximately 35 Ibs,

Also Available,
Midti-channel Modular Recordin g Systems.
Write for Technical Bulletin,

o~ DIVISON O

ELECTRONICS,IMNC.,

6 FOTTLER ROAD

HINGHAM, MASSACHUSETTS
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ON THE MARKET

Fractional H-P Drive
adjustable-speed

SERVO-TEK Probpucts Co., 1086
Goffie Road, Hawthorne, N. J. A new
series of adjustable-speed drives is
available in 17 different models
ranging from 1,/20 to § horsepower.
All models feature exceptionally

smooth control from zero to maxi-
mum rated speed. Conservative rat-
ing of rectifiers and motors assures
continuous operation at any speed.
The entire controlled rectifier is
contained in a compact enclosure
that is designed for either bench
use or wall mounting. Circle 200
on Reader Service Card.

Ceramic Foam
for electronic use

EMERSON & CUMING, INC., 869
Washington St., Canton, Mass., has
introduced two series of ceramic
foams designated Eccofoam LM-
43A and Eccofoam WC-8. Both
materials are light in weight and

capable of use in excess of 1,000 F.
The LM-43A is supplied at dielec-
tric constants 1.3, 1.4, 1.5 and 1.6.
Dissipation factor is below 0.001.
The WC-8 is supplied at dielectric
constants 1.7, 1.8, 1.9, 2.0, 2.5, 3.0,
4.0 and 5.0. Dissipation factor is
well below 0.003. Circle 201 on
Reader Service Card.

Magnetic Ceramic
activating element

FERROXCUBE CORP. OF AMERICA,
Saugerties, N. Y., announces a new
magnetostrictive ferrite which is
reportedly superior to nickel and
all piezoelectric materials used
previously to activate transducers

performing in liquids. The TA ma-
terial features higher electro-
acoustic efficiency, has the ability
to generate useful cavitation over
long periods with a minimum of
self-cavitation and maintain high
piezomagnetic activity in ambient
temperatures as high as 400 C.
Circle 202 on Reader Service Card.

Servo Amplifier
transistorized

KEARFOTT Co., INC,, 1500 Main Ave,,
Clifton, N. J., announces a versatile
and reliable completely transistor-
ized servo amplifier which is de-
signed primarily for commercial
and industrial operation from a 115

v, 60 cycle power supply. Equipped
with an internal d-c power supply,
this amplifier exhibits low tran-
sistor dissipation, does not require
a load tuning capacitor, provides 90
deg phase shift, is rugged, long-
lived, and features maximum ease
of gain adjustment. Circle 203 on
Reader Service Card.

74

Regulator Tube
400-4,000 v

RADIATION RESEARCH CORP., 1114
First Ave.,, New York 21, N. Y., an-
nounces a line of ruggedized sub-
miniature metal-ceramic corona dis-
charge voltage regulator tubes.
Regulation of better than 1 percent

is obtained over a current range of
10" to 10~ amperes. The prebreak-
down current is less than 10 am-
peres at room temperature. Tubes
operate over a temperature range of
—55 C to 200 C. Circle 204 on
Reader Service Card.

(Continued on p 76)
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J-300-500

—

J-300-1000

TN ————

J-300-2500 |

MINIATURIZED COMPONENTS

DESIGNED for APPLICATION miniaturized components
developed for use in our own equipment such as the 90901 Oscillo-
scope, are now available for separate sale. Many of these parts
are similar, in most details except size, to their equivalenis in our
standard component parts group. In certain devices where com-
plete miniaturization is not paramount, a combination of standard
and miniature components may possibly be used to advantage.
For convenience, we have also listed on this page the exiremely
small sized coil forms from our standard catalog.
—,——— e —— e —
CODE DESCRIPTION
A002  Bar knob for Y3’ shaft. Y2’/ high by %'’ long.
A006  Fluted black plastic knob with brass insert for Y%’ shaft.

Y2'’ high by %'’ diameter.
A007 V'’ black plastic dial knob with brass insert for &’/ shaft.
A008

%'’ diameter dial. %s’’ high.
Y4'’ black plastic knob. Same as no. AOO7 except for style,
AO12 Riqht angle drive for Y&’/ shafts. Single hole mounting.
A014 17 bar dial for %'’ shaft. Y2’/ high. 180° or 280° dials for
clockwise or counter-clockwise rotation.
AOTS5 1" fluted knob dial for Y4’/ shaft. Y4’/ high. Same dial plates
as no. AO14.
AOQ17  1%’’ diameter fluted black plastic knob for Y4’ shaft.
A018 Knob, same as no. AQO7 except with 33’' diameter skiit.
A019  Knob, same as no. A007, byt without dial.
AO021  Minjoture metal index for miniature dials.
A0S50  Miniature dial lock.
A061  Shaft lock for Y'‘ diameter shaft. Y%’‘-32 bushing. Nicket
plated brass.
A062  Shaft lock with knurled locking nut.
A066  Shaft beoring for Y4‘' diameter shafts. Nickel plated brass,
Fits 1744’ diameter hole.

JAMES MILLEN

MAIN OFFICE

CODE
E0O1

€201
E202
E212
€222
E302A

DESCRIPTION
Steatite ceramic standoff or tie-point. Integral mounting
myelet. 0.705’ overall diameter.
Black or red plastic binding post plates for No. £222.
Black or r=d plastic plates for twa binding posts spaced Y2'/,
Black or red plastic plug for two binding posts spaced 4’’.
Metal binding post with jack top.
to E306A Steatite ceramic terminal strips. %'’ wide. Ter-
minals spaced %’/ on centers. Screw type or solder type
thru-terminals.

J300-35D to J300-2500 Complete line of miniature inductonces

MOO1T

MO03
MO04

MO0 S5
MO06
Moog
MO17
M022

M024
69043

69044

.3 to 2500 microhenries. %’‘ long. Diameter 0.115 to
0,297,
Insulated universal joint style flexible coupling for ¥%*’ dia.
shafts.
Solid coupling for &'’ dia. shofts. Nickel plated brass.
Universal joint style flexible coupling for ¥4’/ diameter shafts,
Inverted hubs for short length. Not insulated,
Universal jeint style flexible coupling for Y4‘‘ diameter shafts,
External hub for maximum flexibility. Not insulated.
Universol joint style flexible coupling for Y&’ diameter shafts,
Spring finger. Steatite ceramic insulation.
Plastic insulated coupling with nickel ploted brass inserts for
V&'’ diameter shofts.
Plastic insulated flexible coupling for Y&‘‘ diameter shafts,
174" long by 1%¢’‘ diameter. Bronze yoke.
Insulated shaft extension for Y'’-32 bushing and ¥’’ shaft,
For mounting sub-miniature potentiometer.
Locking imsulated shaft extension similar to no. M023.
Steatite ceramic coil form. Adjustable core. Winding space
Y4'* diaester by %'/ long. Mounting 4-40 hole.
Steatite ceramic coil form, Adjustable core. Winding space
0.187’/ diameter by %4’ long. No. 10-32 mounting.

M2 MFG. CO., INC.

AND FACTORY

MALDEN, MASSACHUSETTS, U.S.A.
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Reduce rejects and
operational failures
caused by airborne dirt,
dust, lint, abrasives
with the

HONEYWELL
"ELECTRONIC
AR CLEANER

When microscopic airborne dirt,
F  dust, lint and abrasives get into
. precision electric and electronic
devices, the results are unusually
high reject rates, poor product
quality, operational {ailures. The
Honeywell Electronie Air Cleaner
will protect your precision com-
ponents from the damaging action
of these airborne spoilers by trap-
ping particles 100 times as small
as those stopped by mechanical
filters.

Pays for itself!
coupon today to learn how the
Honeywell Electronie Air Cleaner
soon pays for itself in:

Send

® Electronic Manufacturing

® Controlled environment
rooms for precision
manufacturing, processing
and assembly

@ Switch & relay rooms
® Computer rooms
* ® Transmitter rooms

B ® Precision component
manufacturing

MINNEAPOLIS-HONEYWELL
DEPT. EL-5-45, Minneapolis 8, Minn.

¥ [lease send free copy of Electronic Air

Cleaner booklet, ““A Close Look at Air-
Borne Dirt.”” We have the {ollowing

problems:

Name

Company

City Zone State

CIRCLE 40 READERS SERVICE CARD
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Input Connector
for magnetrons

JETTRON PRODUCTS, 56 Route 10,
Hanover, N. J. An improved mag-
netron input connector, model
9030, has the normally exposed
metal parts encased in silicone to
permit space saving in the power
supply design. The connector ex-
tends only % in. beyond the input
end of the magnetron and will fit
the 4J50, 4J52A, 6551, and many
other magnetrons having similar
inputs. The heater-cathode con-
tact is made of heat treated
beryllium copper, heavily silver
plated, and has eight springs mak-
ing contact with tube. Heater
contact is “floating” in a silicone
rubber insulator which prevents
strain on the tube input end. All
internal connections are made with

| a high temperature alloy solder

and friction contacts have been
eliminated. Circle 205 on Reader
Service Card.

Wire-Wound Resistor
hermetically sealed

DAaLE Propucts, INC, Columbus,
Neb. The RSH-2B wire wound pre-
cision resistor is hermetically
sealed in a non-hygroscopic ceramic
envelope. Power rating range is
from 0.75 w to 1.5 w, depending on
stability level required. Four such
levels are available: 1, 0.5, 0.25 and
0.1 percent respectively. Resistance
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'Can You Use These |

NEW
JUNCTION
TERMINAL

BUSHINGS?

1. On final production test lines,
quick-disconnect feature has
saved time and simplified re-
moval of defective parts.
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2. Color coded, the bushings |
speed assembly and insure |
correct harness connections. {
3. They speed up and simplify |
the removal and testing of com- !
ponent assemblies. i
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THREE TERMINAL STYLES
mate with existing female terminations

SOLDER ¢ CRIMP » QUICK-DISCONNECT

Send for samples and
try them on your

products @ \
;@5

HEYMAN

MANUFACTURING CO.
KENILWORTH 2, NEW JERSEY
Manvufacturers of the Industry Famous
HEYCO STRAIN RELIEF BUSHINGS
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theory « design « performance
of electronic circuits

ELECTRONIC SEMICONDUCTORS

Just Published. A rigorous and systematic introduction to semiconductor
prhysics, developing the subject logically from simple concepts and giving
clear pictures of the conduction mechanism of electronic semiconductors
within the framework of the band model. Among the book’'s outstanding
features are the treatment of acceleration of electrons, the Zener effect,
etc. Book is a translation of the 2nd German edition of Elektronische
Halbleiter by Eberhard Spenke. Translated by D. Jenny, H. Kroemer,
E. G. Ramberg, and A. H. Sommer, RCA Laboratories, 430 pp., 163 illus.,
$11.00

RANDOM SIGNALS AND NOISE

Just Published. An introduction to the statistical theory underlying the
study of signals and noises in communications systems. Contains an
{ntroduction to probability theory and statistics, a discussion of the
statistical properties of the Gaussian random process, & study of the
results of passing random signals and noises through linear
and nonlinear systems, and an introduction to the statistical
theory of the detection of signals in presence of noise. By
William B. Davenport, Jr., and William L. Root, Lincoln
Laboratery, M.I.T. 393 pp., Illus., $10.00

NUMERIGAL ANALYSIS

ELECTRON TUBE CIRCUITS

New 2nd Edition Just Published. Discusses and evaluates the funda-
mental properties of electron tubes and their circuit operations—analyzes
tuned and untuned amplifiers—and takes up in detail circuits essential
to modern electronic systems such as voltage, video, and power ampli-
flers; waveform generators; oscillators; modulators, etc. Scores of prac-
tical examples show you best applications of theory. By Samuel Seely,
Case Inst. of Technology. 2nd Ed. 695 pp., 739 illus., $10.5¢

BASIC FEEDBACK
CONTROL SYSTEM DESIGN

Just Published. Bases the study of feedback control system design on

complex frequency plane analysis—the root-locus. A wide range of

servo transducers and components are covered. Recent advances covered

include a section of gyroscopes and force-balance transducers, inertial

navigation; analysis of nonlinear systems such as the describing func-
tion technique and phase plane analysis. Frequency methods,
such as Nyquist and Bode, are included. By C. C. Savant,
Jr., U. of Southern Cal. 418 pp., illus., $9.50

SEE ANY BOOK 10 DAYS FREE

Graw-Hill Book Co., Dept. FL-5-1 327 W 41st St., New York 36

Send me book(s) checked below for 10 days’ examination on
approval. In 10 days I will remit for book(s) I keep plus few
cents for delivery costs, and return unwanted book(s) postpaid.
(We pay delivery costs if you remit with this coupon—same
return privilege.)

for a |
Covers the toplcs most directly needed fo Spenke—Elect. Semiconductors, $11.00 [] Kunz—Numerical Analysis, $8.00 |

Just Published.

1
clear understanding of methods used in numerical solution of | BDavenport&Root—Random Sianals, $10.00 [] Seely—Elect. Tube Circ., $10.50
differential equations, both ordinary and partial, and in the | [0 Bavant—Feedback Cont. System Design, $9.5
solution of integral equations. Clearly explains the use of I
finite-difference methods in obtaining numerical solutions to Name ........ 00000 600000060000 AdAress ... ..coviiverneeinenonensconaasssess
problems—emphasizing procedures which can be most readily | City Zone BLALE + e |
programmed for an electronic digital computer. Many helpful | 77T e SERE cee BIANE eereeeneen
techniques such as the use of lozenge diagrams for numerical | (0131500 I 5 5866000606 00500660060 5605 500060600000 Company......coecvnenvnnns |

differentiation and integration are supplied. By Kaiser S.

I For price and terms outside U.S., write McGraw-Hill Int'l, N. Y. C.
Kunz, Ridgefleld Research Lab. 381 pp., 40 illus., $8.00
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Applications Unlimited!

with CAMBION® Electronic Components

“Quality that Follows Through”

e

. .. from prototype

. ..to product

CA Ak L e

Y mf{’:@:
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Here are electronic components you
can depend on to back up your new de-
sign ideas . . . help you to precisely du-
plicate prototype performance in hun-
dreds of thousands of production units.
CAMBION guarantees you the identical
high quality component in production
lots that you get in small lots for re-
search and development

CaMmBION’s advanced engineering and
manufacturing facilities back that guar-
antee at every stage of production, All
CAMBION components are made from
certified materials. They’re given rigor-
ous electrical and mechanical tests,
carefully measured for dimensional ac-
curacy, subjected to severe environ-

mental tests. Superior products of to-
day’s finest quality control methods,
all CAMBION components meet or sur-
pass government specifications.

The following pages illustrate typical
components from the various broad
CaMBION lines. Available as standard
units, or custom-made to your specifica-
tions, they’re unconditionally quality-
guaranteed in lots of 1 or 1,000,000. For
smoother progress during development
. . . higher profits in production, choose
CAMBION components. Write for details.
Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,
Massachusetts.

@ CAMBRIDGE THERMIONIC CORPORATION

The guaranteed electronic components
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range is from 1 ohm to 4,200 ohms.
Temperature coefficient is 0.00002/
deg C. Circle 206 on Reader Serv-
ice Card.

P-C Trimming Pot
high temperature

DAysTROM PAcIFic, 9320 Lincoln
Blvd., Los Angeles 45, Calif. Series
318 printed circuit Squaretrim
subminiature trimming pot is
rated for operation up to 200 C. It
mounts base-down to printed cir-
cuit board for secure mounting
that withstands high vibration
and shock loads. Aluminum case
for fast heat dissipation permits
1.5 w power rating with low tem-
perature rise. Circle 207 on Reader
Service Card.

Tiny Storage Cell
rechargeable

YARDNEY ELECTRIC CORP., 40 Leon-
ard St,, New York, N. Y. The
seventh-of-an-ounce HRO1 Silvercel
is claimed to be the world’s smallest
rechargeable cell. Unit is capable of
a 3-ampere peak pulse discharge.
It is widely used in power packs for
missile instrumentation and tele-
metering. Circle 208 on Reader
Service Card.

Servo Motors
sizes 10 and 11

WESTERN GEAR Corp., 132 W. Colo-
rado St., Pasadena, Calif. New
size 10 and 11 servo motors are
available for 26, 55 or 115 v a-c

400 cycle operation. These are 6
pole units having a stall torque of
0.6 oz in. minimum and a no load
speed of 6,500 rpm with rotor in-
ertia Igm em® The acceleration at
stall is 42,000 radians/sec’. They
are designed to operate in ambient
temperatures from —65 C to +125
C. They measure 13} in. long. Cir-
cle 209 on Reader Service Card.

LVDT’s
high output

SCHAEVITZ ENGINEERING, Pennsau-
ken, N. J. A new series of linear
variable differential transformers
can be excited at 115 v 60 cps, elimi-
nating the need for a signal genera-
tor in many applications. Full
displacement output of 45 mw into
a matched load can be delivered at
60 cps, with greater power output
at higher frequencies. Model
200XS-H series features low ‘“‘zero-
phase” frequency. This is the fre-
quency at which the phase angle
between primary and secondary
voltage is zero. When excited at

Guaranteed Quality on the Production Line

COILS AND CHOKES

Large family of standard wound coils and chokes
covering a wide range of inductances minimizes
need for "specials”. Rated in preferential values
with color coding. Wound on ceramic, paper
phenolic, or molded phenolic coil forms. All
windings varnish impregnated. Studs on ceramic
forms securely mounted by special CAMBION
process. Ten-coil development kit available with
overlapping ranges from 2 uh to 800 uh.
Custom-wound types also available to meet

specific needs in printed and conventional CAMBION coil forms with silicone fiberglas
circuits. collars, Perma-Torq lock, and ring terminals.
For details write Cambridge Thermionic Corpora-— .,
tion, 437 Concord Avenue, Cambridge 38, Mass.
78 CIRCLE 44 READERS SERVICE CARD
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CAPACITORS

COIL FORMS

Wide variety of compact, standard slug-tuned
types ... a style to meet every requirement of
printed and conventional circvits. Horizontal and
vertical models with forms of ceramic, paper
phenolic. Ceramic threaded-stud types available
with Perma-Torq® positive-lock tuning. Shielded
types in single- and double-tuned models. All
types available wound to customer specifications.
Kit containing 3 each of 5 popular types of

Subminiature units with advanced design tuning
that permits wide capacity ranges. Supplied
complete with single mounting studs ond lock for
tuning element. Fixed stand-off types olso avail-
able. All capacity elements epoxy-embedded
for maximum resistance to moisture.

SPECIFICATIONS

Brass ... QQ-B-626a

Ceramic. .. Grade L5A ... JAN-I-10
Paper Phenolic ... MIL-P-31158
Silicone Fiberglas . .. MIL-P-997

Plating:

Silver . . . QQ-S-365
Tin... MIL-T-10727
Cadmivm ... QQ-P-416
Nickel . . . QQ-N-290
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this frequency an lvdt has minimum filled power supplies. Model PS-

change in sensitivity as a

result of 30T full-wave voltage-doubler type

temperature and frequency varia- operates on 117 v, 60 or 400 cycle
tion. Circle 210 on Reader Service input; delivers 1 ma continuous

Card.

it L)

H-V Power Supply
oil-filled

and 1.75 ma peak current. Ripple
is 1.5 percent at 1 ma and regula-
tion is approximately 7 percent
from no load to full load. Circle
211 on Reader Service Card.

Gas-Filled Tube
time totalizer

BENDIX AVIATION CORP., Red Bank
Division, Eatontown, N. J., an-
nounces a subminiature gas-filled
tube designed for use as a cumula-
tive time measuring device. Total
nominal operating time is 1,000 hr
at rated current. The tube consists
of an anode, a cathode and a cer-
amic collector. It operates by pas-
sage of a current between anode
and cathode. This part of the tube

FILM CAPACITORS, INC., 3400 Park has essentially the same character-

Ave.,, New York 56, N.

Y., has isties as any cold cathode gas diode.

added a new h-v power supply unit Complete operating details are
with an output of 30 kv d-c to its given in Publication No. R93-6.
list of hermetically sealed, oil- Circle 212 on Reader Service Card.

Frequency Inverter
two models

CuBic Corp., 5575 Kearny Villa
Road, San Diego 11, Calif., an-
nounces inverters that convert 28
v d-c to a-c in the frequency range
of 380 to 2,000 cps. One model has
an output of 300 va, 3-phase, and
the other an output of 100 va, sin-
gle-phase. The 100-v inverter is
both a d-¢ to a-c and an a-c to a-c
device. Circle 213 on Reader Serv-
ice Card.

:—t"

“

Range & Balance Unit
six channels
COMPUTER ENGINEERING ASSOCI-

ATES, INcC., 350 N. Halstead, Pasa-
(Continued on p 83)

Uniform

Quality in 1,000,000 Lots

CONNECTORS

A broad range of standard and
miniature types for solder and
crimping assembly in conventional
and printed circuit work. All jacks
have compression spring assembly.
Insulated types with red, black, or
natural nylon sleeves. Brass, plated
with bright alloy, nickel, or gold.

For details write Cambridge Thermionic Corpora-
tion, 437 Concord Avenue, Cambridge 38, Mass.

ELECTRONICS — May 1, 1959

SOLDER TERMINALS

Complete line for swage-mounting, thread-mounting, and press-
mounting. Single, double, and triple-turret types; feed-through,
double-ended, hollow, and split types. Inspected in process. Held
to extremely close tolerances. No burrs. CAMBION Swagers assure
maximum speed and efficiency in assembly.

INSULATED TERMINALS

Wide variety of stand-off and feed-through types with ceramic,
Teflon®, or phenolic insulation. Function over broad humidity
range without dielectric loss. Teflon types press-mount. Also avail-
able with internal or external mounting thread and as rivet types.
Special design eliminates danger of loose solder terminals in
ceramic types. Studs and bushing brass, plated to specification.

TERMINAL BOARDS

Standard all-set, miniature all-set, and
custom-built models for conventional and
miniature applications. Available in cotton-
fabric-phenolic, nylon-fabric-phenolic, or
glass-fabric-epoxy. Scribed for convenient
separation. Standard ceramic  boards
available in 6 sizes for high temperature
applications.

SPECIFICATIONS
Brass ... QQ-B-626a
Plating:
Silver ... QQ-5-635
Nickel . . . QQ@-N-290
Cadmium ... QQ-P-416
Cotton-Fabric-Phenolic . . . MIL-P-150358
Nylon-Fabric-Phenolic . . . MIL-P-15047B
Glass-Fabric-Epoxy . . . MIL-P-18177
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SUPERMARKET I

THREE NEW MINIATURES
ADDED TO BENDIX
GYRO TRANSMITTER FAMILY

VERTICAL GYRO
TRANSMITTERS
e

33%" x 5" without mount
... Ya° vertical accuracy

FREE GYRO
TRANSMITTERS
=y

4" x 5" ... drift less than

V4 ° per minute on either axis

DIRECTIONAL GYRO
TRANSMITTERS
~—

33%” x 42" without
mount...6° drift per hour max.

SOME ADVANTAGES TO YOU

Y Integral mount with torsion cable suspension on Directional and Vertical
Gyro Transmitters protects against shock and vibration.

Y Gyros are completely self-contained, requiring no erection amplifier.

Y Our mass production facilities make gyros available to you at volume
prices and on fast delivery schedules.

Y If our standard units don't match your needs exactly, we will design
special gyros that will—and still give you the benefit of mass production
without sacrifice of quality.

Eclipse-Pioneer Division

Teterboro, N, J,
District Offices: Burbank and San Francisco, Calif.;
Seattle, Wash.; Dayton, Ohio; and Washington,
D. C. Export Sales & Service: Bendix International
Division, 205 E. 42nd St, New York 17, N. Y.

?’m/jl/

AVIATION CORPORATION

“FOR PRECISION
COMPONENTS THAT DO
THE JOB BETTER—TRY THE

BENDIX T

+ -

B1ingl

“ERESeae

CIRCLE 49 READERS SERVICE CARD

scales are provided. Bolometer or
crystal operation may be used. A
special 2-cycle precision logarith-
mic meter on front panel permits
vswr reflectometer readings from
1.02 to infinity, on two ranges.
Circle 216 on Reader Service Card.

Power Supply
for klystrons

POLYTECHNIC RESEARCH & DEVELOP-
MENT Co., INc.,, 202 Tillary St,
Brooklyn 1, N. Y. Type 812 univer-
sal klystron power supply features
digital read-out for beam and re-
flector voltages; dual outputs for
simultaneous operation of two
klystrons; front panel arrange-
ment for checking calibration of
reflector and grid voltage read-
ings; and provision for external
triggering of internal pulse gen-
erator. Circle 217 on Reader Serv-
ice Card.

Test Unit
for semiconductors

TRANSISTOR ELECTRONICS CORP.,
3357 Republic Ave,, Minneapolis 26,
Minn., announces the model TDT-
200 transistor-diode tester for test-
ing the d-c characteristics of semi-
conductors. It contains no batteries
and operates without external
power supply. Unit is designed for
use by engineers and maintenance
personnel of computers, data proc-
essors and industrial control instal-
lations. Price is $295 in quantities
up to ten. Circle 218 on Reader
Service Card.-

Terminals

complete series

LITTON INDUSTRIES, INC., 336 North
Foothill Road, Beverly Hills,
Calif., announces a complete series
of its new Loc-Fit terminals. These
terminals, using a Teflon grommet

May 1, 1959 — ELECTRONICS



and matching Teflon base, may be
hand or machine inserted. No pre-
cision tolerances are needed in
drilling, and no camfer or counter
bore is necessary before installa-
tion. Two sizes of grommets fit
the entire series, reducing inven-
tory considerably. Circle 219 on
Reader Service Card.

Signal Generator
portable unit

MEASUREMENTS, Box 180, Boonton,
N. J., has developed model 560-FM
standard signal generator spe-
cially designed for the mobile com-
munications industry. It provides
frequency modulation from an in-
ternal 1,000 cps source or can be
modulated externally up to 15 kc.
Direct reading, individually cali-
brated scales cover frequency
ranges of 25-54, 140-175, 400-470,
and 890-960 mc. Circle 220 on
Reader Service Card.

Rotary Switch
three cup

MAUREY INSTRUMENT CORP., 7924 S.
Exchange Ave., Chicago 17, IllL
The 75-M49 tandem ganged switch
was made to an angular accuracy
of +2 deg and with a torque of
less than 0.5 oz-in. It is rated at
100 ma per cup. Unit is servo
mounted and uses miniature pre-

ELECTRONICS — May 1, 1959

cision ball-bearings. Except for
the shaft end, the unit is com-
pletely sealed from moisture and
foreign materials. Two million
revolutions are guaranteed. Cir-
cle 221 on Reader Service Card.

Wide-Band Scope
with plug-in units

EMI ELECTRONICS LTD., Instrument
Division, Hayes, Middlesex, Eng-
land. Type WM16 is a wide-band
oscilloscope with versatile plug-in
units. It features a bandwidth of
d-c to 40 mc; sensitivity, 50 mv/cm;
sweep delay, 1 usec to 150 millisec;
direct time and voltage measure-
ment, = 3 percent; and built-in sig-
nal delay. Circle 222 on Reader
Service Card.

Tantalum Capacitor
special support

FANSTEEL METALLURGICAL CORP.,
North Chicago, Ill. Type PP tan-
talum electrolytic capacitor is now
even further improved by a spe-
cially designed anode base support
which gives it exceptional re-
sistance to shock and vibration. It
is now qualified for service under
extreme environmental conditions
—in mobile airborne electronic
equipment, missile, rocket and sim-
ilar applications—even under re-
duced pressures at higher alti-
tudes. Circle 223 on Reader Serv-
ice Card.

Tube Shield

subminiature

AUGAT BRros. INC., 33 Perry Ave,,
Attleboro, Mass., has introduced a
longer-life, heat-dissipating resili-
ent thermal conductive elastomer
called Elastaclamp. It is specially
designed to provide complete con-
tact between heat transfer medium
and glass envelope while protecting

P.S. and don’t forget these
other quality products at the

BENDIX
“SUPERMARKET”

With our greater variety and
greater volume of the precision
components listed below, we
have become the “supermarket”
of the industry. We feature fast
delivery and mass-production
economy—plus the highest pre-
cision quality.

400-CYCLE SYNCHROS
(Frame sizes: 8, 10, 11, 15, 22)
Control Transformers o Differ-
entials ¢« Receivers « Resolvers
+ Transmitters

Siable Plaorms

MOTORS AND GENERATORS
Gear Head Motors and Motor
Generators « Low-Inertia Servo
Motors« Motor Generators s Pre-
cision Induction Tachometer
Generators » Rate Generators

PACKAGED COMPONENTS
Analog-Digital Converters =
Azimuth Counters « Cam Com-
pensators « Clutched Synchros «
Dual-Speed Synchros « External
Slip-Ring Synchros « Follow-Up
Mechanisms « Miniature Dif-
ferential Gear Assemblies =
Servo Assemblies

RADAR DEVICES
Airborne Radar Antennae o
Ground Antenna Pedestals

Yo B\BS

You Can't Beat The Bendix
"Supermarket”. Try us.

Eclipse-Pioneer Division

~&endi”

AVIATION CORPORATIOS

Teterboro, N, J,

“FOR PRECISION
COMPONENTS THAT 0O
THE JOB BETTER~TRY THE
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!$P|1T and DPOT confacks  raled a0
{# amps. af ZB-YOL and 115 WAL
nan-inductve. Dpesale Lire, 5w
miEn:; . TRleEEs ms, . i wide
}l:hull;u of meantings: vibration and
ghock resistones o meel  military
repeafications. ¢

Subminiature 33 '

Fast acting-contact com-
ibinations o B arms per
stack, 12 per relay. Con:
tact ratings to S amps,
Dporate 5n|15itlvily'f$P£T]
250 mw. min.

Miniature 11

Contaci comblna-
tions ta B-arms per
stark; L& par relay.
Contact ratings to 5
‘amps. Doperale sen-
sitivity. (SPDOT) 150
mw. min.

Small 22

Coptact combina
tions fn 12 arms =
per stack; 24 per *
relay. Contact rat-
ings to 15 amgs
Qperalzsensitivity
(SPOT) 100 mw
min TIMEDELAY
operate to [ ms; g
release to 150 ms,

Medium &6

Contact e
combina i
tionsto 12 | .mg

arms per
stack; 24 ‘T
perrelay, -
Contact
ratings to
15 amps.
Operate
sensitivi- =
ty (SPDT
contacts)

60 mw min;
TIME DELAY;
operateto .15 o

sec; release to .25 sec.

Above relays available with contacts rang-
ing from bifurcated gold alloy for low level
switching to heavy duty power; plug-in
mounted; with snap action contacts; open,
dust tight or hermetically sealed; to meet
applicable military specs. Tell us what you
need or send for catalog 3350B

MAGNECRAFT

Electric Company

CIRCLE 51 READERS SERVICE CARD
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tubes from severe shock and vibra-
tion. Use of a new Thermolastic
material does away with dangerous
hot spots and actually reduces bulb
temperature in many cases up to
90 percent. Tube shield also permits
continuous operation in ambient
temperatures to 200 C. Circle 224
on Reader Service Card.

Voltage Calibrator
precision unit

HoLT INSTRUMENT LABORATORIES,
Oconto, Wisc. Absolute voltages
accurate to 0.1 percent may be
obtained by setting the digital
controls of the AVS-321 a-c volt-
age source. This accuracy is main-
tained at all frequencies from 35
cps to 10 ke. Unit will provide up
to 30 w of power. OQOutput wave
form is sinusoidal with less than
0.15 percent distortion. Circle 225
on Reader Service Card.

I-F Amplifiers
transistorized

INSTRUMENTS FOR INDUSTRY, INC.,
149 Glen Cove Rd., Mineola, N. Y.
The T-300 series transistorized i-f
amplifiers are finding application in
the fields of custom communications
equipment, laboratory setups, ex-
perimental communications radar
and computer assemblies, and many
other uses. The T-330A has a gain
of 85 db (min.); center frequency,
30 mc; bandwidth, 10 mec; source
impedance, 50 ohms; output imped-

AN INVITATION

TO JOIN ORO

Pioneer In

Operations Research

Operations Research is a young
science, earning recognition rapidly
as a significant aid to decision-mak-
ing. It employs the services of
mathematicians, physicists, econo-
mists, engineers, political scientists,
psychologists, and others working
on teams to synthesize all phases of
a problem,

At ORO, a civilian and non-

governmental organization, you
will become one of a team assigned
to vital military problems in the
area of tactics, strategy, logistics,
weapons systems analysis and
communications,

No other Operations Research

organization has the broad expe-
rience of ORO. Founded in 1948 by
Dr. Ellis A. Johnson, pioneer of
U. S. Opsearch, ORO’s research
findings have influenced decision-
making on the highest military
levels.

ORO’s professional atmosphere

encourages those with initiative and
imagination to broaden their scien-
tific capabilities. For example, staff
members are taught to “program’
their own material for the Univac
computer so that they can use its
services at any time they so desire.

ORO starting salaries are com-

petitive with those of industry and
other private research organiza-
tions. Promotions are based solely
on merit. The “fringe” benefits
offered are ahead of those given
by many companies.

The cultural and historical fea-

tures which attract visitors to
Washington, D. C. are but a short
drive from the pleasant Bethesda
suburb in which ORO is located.
Attractive homes and apartments
are within walking distance and
readily available in all price ranges.
Schools are excellent.

For further information write:
Professional Appointments

OPERATIONS RESEARCH

OFFIGE [o=e]

The Johns Hopkins University

6935 ARLINGTON ROAD

BETHESDA 14, MARYLAND
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You could dock the largest freighter at our new plant!

Deep water frontage on Virginia’s busy Hampton Roads offers indus-
trial advantages and living advantages in depth. You're central to the
whole Atlantic Coast. A hundred ship lines link you with world ports.
You enjoy superb, long-season boating, swimming, fishing.

Vepco serves this area with a generating capability of over 1,700,000
kilowatts, due to exceed 2,000,000 kilowatts by 1961. And Vepco knows
this area intimately. For confidential deep-water site-finding help, write
or phone

VIRGINIA ELECTRIC and POWER COMPANY

Serving the Top-of-the-South . . . in Virginia, West Virginia and North Carolina
Clark P. Spellman, Mgr., Area Development, Electric Bldg., Richmond 9, Va., MI 9-1411

IRGINIA’'S

HAMPTON ROADS

\i}% Yorktown Wiﬁ: ek

Humplon

Windsor

Franklin
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ance, 50 ohms; noise figure 10 db.
Circuitry is stagger-tuned. Oper-
ating temperature is —55 C to
+85 C. Gain control is provided.
Circle 226 on Reader Service Card.

Silicon
uncompensated

SYLVANIA ELECTRIC PRODUCTS INC,,
Towanda, Pa., has available an un-
compensated silicon in three semi-
conductor grades. Semiconductor
manufacturers can obtain greater
yields from doped single crystals
while realizing lower material cost.
The zone-refined silicon may be ob-
tained in three grades classified ac-
cording to maximum boron content.
Type 43 contains less than 2.8 parts
per billion boron, type 42—5.6 ppb,
and type 41—11.2 ppb. Circle 227
on Reader Service Card.

Nylon Bobbin
insulated lead slot

AMERICAN MoLpED Propucts Co.,
2727 W. Chicago Ave., Chicago 22,
Ill., offers a nylon bobbin featur-
ing a slot for insulating starting
leads as an integral part of the
bobbin. This feature is particu-
larly adaptable to automatic coil
winding. The need for washers or
taping of the lead has been elimi-
nated. These bobbins can be fur-
nished with insulated soldering
lugs as shown. Circle 228 on
Reader Service Card.

C-W Magnetron
2,425 to 2,475 mc

MULLARD LTD., Mullard House, Tor-
rington Place, London, England.
Type JP2-02 is a packaged, con-
tinuous-wave magnetron designed
for low-power microwave heating
applications, including diathermy.
It operates within the frequency
band 2,425 to 2,475 mc and is capa-
ble of delivering a c-w output

N

|\\\

IDEAL

TERMINAL
SETTER?

STOP. Yow've found it. A Black
& Webster Electropunch or full
automatic Electroset can solve your
terminal setting problems 51 3500

— for as little as

—

SHORT RUNS: Electropunch — sets hand fed
terminals twice as fast as conventional methods.
All electric, Foot switch operated.

LONG RUNS: Electroset — automatically feeds
and sets terminals up to 3600 per hour. All
electric. Customized to your needs.
WHAT'S YOUR PROBLEM ?
Black & Webster can help.
Send sample terminal and
requirements.

Write today for free 12-page catalog describing
our complete line of production tools.

BLACK £ WEBSTER. INC.

Dept. E, 445 Watertown Street
Newton, Massachusetts

CIRCLE 55 READERS SERVICE CARD
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Who Discovers the Discoverers ?

“A professor can never better distinguish himself in his work
than by encouraging a clever pupil, for the true discoverers are

among them, as comets amongst the stars.”’

Somewhere in this mighty land of ours. a gifted youth
is learning to see the light of tomorrow. Somewhere,
in a college classroom or laboratory, a dedicated teach-
er is gently leading genius toward goals of lofty attain-
ment. Somewhere the mind of a future discoverer—in
science, engineering, government, or the arts—is being
trained to transcend the commonplace.

Our nation has been richly rewarded by the quality
of thought nurtured in our colleges and universities.
The caliber of learning generated there has been re-
sponsible in no small part for our American way of life.
To our college teachers, the selfless men and women

KEEP IT BRIGHT

ELECTRONICS — May 1, 1959

CARL LINNAEUS

who inspire our priceless human resources, we owe
more than we will ever be able to repay.

Yet low are we actually treating these dedicated
people? Today low salaries are not only driving gifted
teachers into other fields, but are steadily reducing the
number of qualified people who choose college teaching
as a career. At the same time, classrooms are begin-
ning to get overcrowded. In the face of this, college
applications are expected to dauble by 1967.

This is a severe threat to our svstem of education,
to our way of life, even to our very existence as a
nation. Our colleges need help—and they need it now!

Al If you want to know more about what the college crisis means to you, and what you can do Q?.“S‘NG S,
A% micEr EpucaTion to help, write for a free booklet to: HIGHER EDUCATION, Box 36, Times Square Station, &
-y New York 36, New York. =
0,
Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 004,0 Py



| This is not and is under no crcumstances to be construed as an offer to scll, or as an offer to buy, or as a solicitation of an

offer to buy, any of the securitics herein mentioned. The offering is made only by the Prospectus.

g
L

5 110,000 Shares
A

gineering Company

Common Stock

Price $16 per share

Copies of the Prospectus may be obtained in anv state only from such
dealers participating in ths issue, including the undersigned, as may
legally offer these Securitics under the securities laws of such State.

Hayden, Stone & Co.

April 16, 1959

1

| Kidder, Peabody & Co.  Carl M. Loeb, Rhoades & Co. Bllair &.go.
ncorporat
| Francis L. duPont & Co. L. F. Rothschild & Co. Shields & Company
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IF you are an experienced

electronic engineer, you will

f

in

d more challenging work

...more job stability...more

chance for creative satis-

faction...more diversified

projects, at

For confidential interview, contact Mr. J: W. Dwyer, Employment Manager

SPEAR

GYROSCOPE COMPANY

A Division of Sperry Rand Corp.
GREAT NECK, LONG ISLAND, N.Y.

Fieldstone 7-3665

Project Managers in Missiles, Radars and Countermeasures Engineering

power of approximately 200 w.
Unit is designed for coupling to a
50-ohm coaxial line, and requires
no artificial cooling when suitably
mounted on a heat sink. Circle
229 on Reader Service Card.

Gangable Pots
wire-wound

DAYSTROM PACIFIC, 9320 Lincoln
Blvd., Los Angeles 45, Calif. De-

sign of the series 319 § in. diam-
eter gang type pot makes possible

{ full 860 deg phasing and rephas-

ing of individual resistance wipers
without disturbing resistance set-
tings of adjacent cups. Thus a
unit can contain numerous indi-
vidual cups that can be phased
individually after installation,
saving many hours of calibration
and phasing time. Circle 230 on
Reader Service Card.

Splicer
for instrument tape

PRESTOSEAL MFG. CORP., Long Island
City, N. Y. Working closely with
General Plastics Corp. and Bendix,
Prestoseal has engineered a verti-
cal-scale-instrument tape splicer
that measures, cuts, and seals the
nylon-coated glass fibre tape in
endless loops within precise length
tolerances of =0.001 in. Ends of
the highly durable, multi-layered
tape are spliced in 2% sec by appli-
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INTERNATIONAL
RADIO TUBE
ENCYCLOPEDIA

(768

%

Nrexm o PAGEsS
o0 B S
onf""}k
N yct lists over 27,500
o e tubes of every
' -

o type Radio, TV,

N il Microwave, Amp-

lifiers, Multipliers,

Modulators, Ete.

for every commer-

cial, industrial and

o military applica-
R tion and from every
major country of the world.

INCLUDES FULL DETAILS:

base connections, characteristics, elec-
trode structure. Completely cross in-
dexed, with equivalents. Send check or
money order. Price $15.00 Postpaid.

10 DAY MONEY BACK GUARANTEE
[ ]

JOSEPH PLASENCIA, INC,

401 BROADWAY e NEW YORK 13, N. Y.

CIRCLE §9 READERS SERVICE. CARD

“ELECTRICAL
COIL WINDINGS

¢ Encapsulated
Bobbin
Paper Interleave
Cotton Interweave
Form Wound
High Temperature

Send us your coil speci-
fications for quotation,

TRANSFORMERS MADE TO ORDER

THE DANO ELECTRIC
COMPANY
MAIN STREET © WINSTED, CONN.
CIRCLE 60 READERS SERVICE CARD
ELECTRONICS — May 1, 1959

cation of pressure and tempera-
ture. Circle 231 on Reader Service
Card.

Matched Thermistors
close tolerance

VICTORY KENGINEERING CoRP., 524
Springfield Road, Union, N. J, an-
nounces a new line of interchange-
able and close tolerance matched
thermistors. The more than 30 new
units are classified in five major
groups, each representing a spe-
cific type of matching: resistance,
vcltage, series-parallel, resistance-
temperature, and resistance ratio-
temperature matching. Circle 232
on Reader Service Card.

Hydrogen Analyzer
compact unit

FI1scHER SCIENTIFIC Co., 717 Forbes
St., Pittsburgh 19, Pa. The Serfass
hydrogen analyzer, compact and
easy-to-operate, is designed espe-
cially for the laboratory that must
measure the amount of dissolved
hydrogen in metals or other solid
materials. It will be equally useful
to the electronies concern that
makes high-purity zirconium and
silicon for its transistors. It enables
rapid determination of hydrogen in
a typical 1-gram metal sample over
a range of 0.2 to 1,000 ppm. Preci-
sion is =0.2 ppm. Circle 233 on
Reader Service Card.

CLEARER
LONGER - LASTING
markings on your parts
with KRENGEL
ALPHANUMERAL STAMPS

Eow S e

= 3.658
.

FroM 3 to 16 bands on each stamp.
Each band contains the complete
alphabet (A to Z) and figures 1 thru
9 and O plus a period and dash. You
get all possible combinations of let-
ters and figures by simply moving
the wheel on each band. Available
with roman or gothic type style
bands in a large variety of type
sizes. Write for FREE Catalog.
MADE TO ORDER BANDS

If your requirements call for special sym-
bols...or you prefer stamps with only
certain numbers and letters...we will
make them to order for you at reasonable
prices. Just tell us your needs—we’ll do
the rest.

KRENGEL

MFG. CO., INC. e 227 FULTON STREET
New York 7, N.Y. ¢ COrtiandt 7-5712

CIRCLE 73 READERS SERVICE CARD
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ATTRACT AND HOLD TECHNICAL PERSONNEL

"STRATEGIC

LOCATION FOR
GROWTH INDUSTRIES

DAYTONA BEACH

FLORIDA

Metropolitan Area
Industrial Sites

Daytona Beach, the east-to-
west terminal on the northe
{o-south route of the proj-
ected Federal Limited Access
Freeway System, gives indus-

DAYTONA

BEACH 1iry a plus for the future,
METROPOLITAN ‘Write for new101page
AREA Industrial Brochure
ORMOND BEACH R. H. MILES, MGR.
HOLLY HILL INDUSTRIAL DEPARTMENT

PORT ORANGE

SR / CHAMBER OF COMMERCE
DAYTONA BEACH, FLORIDA

CIRCLE 90 READERS SERVICE CARD

MONITOR

TYPE MC-V

HIGH VIBRATION
CRYSTALS

" ...with a “plus”
performance
record for
reliability!

Outstanding quality low and high frequency crystals for high
vibration and shock! Frequency range: 3.2 KC to well over
100 MC. Shock: 100 G. Vibration: 2000 cycles vibration at 5
to 30 G, depending on frequency. Series frequency tolerances
are from —40°C to +-70°C, *.025% to —55°C to +90°C,
=+ .005%. (Tolerances to = .00259% available upon request).
Units will meet specified military requirements of MIL-C-3098.
Special units available upon request.

Have a problem? Write, wire or call us, TODAY!
Send for NEW, defailed literature!

MONITOR <> PRODUCTS COMPANY |

815 Fremont Ave. ® South Pasadena, Calif.
RYan 1-1174

Q4 CIRCLE 61 READERS SERVICE CARD

Literature of

MATERIALS

Teflon. Tri-Point Plastics, Inc,,
175 1. U. Willets Road, Albertson,
L. I, N. Y. Product engineering
and application considerations,
dictated by the unique properties
of Teflon resins, are subjects of
Plastips, a new monthly engineer-
ing publication. Circle 250 on
Reader Service Card.

COMPONENTS

Transformer Catalog. Acme
Electric Corp., Cuba, New York.
Catalog HT-325 illustrates designs
of high temperature transformers
produced for applications where
ambient temperatures approach
350 C operational requirements.
Circle 251 on Reader Service Card.

Rotary Components. Kearfott
Co., Inc., 1500 Main Ave., Clifton,
N.J. A 16-page condensed catalog
deals with a wide line of servo
motors, motor generators and
synchros. Circle 252 on Reader
Service Card.

Temperature Controls. Fenwal
Inc., Pleasant St., Ashland, Mass.
An 8-page booklet, MC-177, de-
scribes Thermoswitch  controls
and mounting wells, Circle:253 on
Reader Service Card.

D-C Motor. Hoover Electric Co.,
Hangar Two, Port Columbus Air-
port, Columbus 19, Ohio, an-
nounces a bulletin describing
model D-820, a new 2.0 hp, 28 v
d-c motor. Circle 254 on Reader
Service Card.

EQUIPMENT

Control Systems. Farrand Con-
trols, Inc., 4401 Bronx Blvd., New
York 70, N. Y. A 32-page illus-
trated bulletin explains the prin-
ciples and applications of the In-
ductosyn numerical control sys-
tems. Circle 255 on Reader Serv-
ice Card.

Spectrophotometer Accessories.
Perkin-Elmer Corp., Norwalk,

May 1, 1959 — ELECTRONICS



the Week

Conn. Two new data sheets, de-
scribing the ordinate scale expan-
sion system and the slave re-
corder, accessories for the model
21 infrared spectrophotometer,
have been published. Circle 256
on Reader Service Card.

Analog-to-Digital Converter.. B
& H Instrument Co., Inc., 3479
West Vickery Blvd., Ft. Worth 7,
Texas. Milli-V-Meter, a miniature
analog-to-digital converter with a
144-in. tape-slidewire pot of 0.1
percent accuracy and digital read-
out, is described in a 4-page bul-
letin, BH100. Circle 257 on Reader
Service Card.

Voltmeters. Ballantine Labora-
tories, Inc., Boonton, N. J., has
available a catalog containing de-
tailed information on a line of
voltmeters, amplifiers and acces-
sories. Circle 258 on Reader Serv-
ice Card.

Commercial Sound Equipment.
Atlas Sound Corp., 1449 39th St.,
Brooklyn 18, N. Y., announces a
new easy-to-use short form catalog
of loudspeakers, microphone
stands and accessories. Circle 259
on Reader Service Card.

Digital Instruments. Kin Tel
Division, Cohu Electronics, Inc.,
Box 623, San Diego 12, Calif. Cata-
log No. 19-36 is a four-page, illus-
trated bulletin  describing a
complete line of digital instru-
ments. Circle 260 on Reader Serv-
ice Card.

FACILITIES

Flame-Plating. Linde Co., Divi-
sion of Union Carbide Corp., 30 E.
42nd St., New York 17, N. Y. An
8-page booklet, “Linde ‘Plasmarc
Plating”, describes the new
plasma arc service for metals in
the high temperature range. The
torch service described has been
used extensively in connection
with the manufacture of parts for
missiles, rockets and electronic
components. Circle 261 on Reader
Service Card.

ELECTRONICS — May 1, 1959
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Probing
Electronic Frontiers
With MELPAR

Our mission is simply stated: advancing the state of
the art in electronics to satisfy the demands of the
space age and the increasingly complex problems
of defense.

To the experienced engineer with an inquiring
mind we extend an opportunity to blaze new techno-
logical trails and to constantly explore the para-
meters of his personal ability.

Opportunities are available in the following
areas of Melpar's diversified activities:

Reconnaissance Systems Engineer-  Communication & Navigation

ing Department Systems

Detection & Identification Systems
Chemistry Laboratory

Antenna & Radiation Systems
Applied Physics Laboratory
Analysis & Computation
Simulation & Training Systems Laboratory

Airborne Equipment

Ground Data Handling
Equipment

Ground Support Equipment

For details about these openings and
facts on a dynamically growing organization, write to:
Technical Personnel Representative

@M ELPAR; ncorporated

A Subsidiary of Westinghouse Air Brake Company
3021 Arlington Bovlevard, Falls Church, Virginia
10 miles from Washington, D. C.
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PLANTS AND PEOPLE

UNDERWO0OD CORP., Canoga division, recently completed plans for the
erection of a modern facility in Ft. Walton Beach, Fla. The new plant
will have a floor space of 20,400 sq ft. It will house offices of the elec-
tronics and electromechanical engineering, manufacturing and ad-
ministration personnel. Until completion of the new plant, the division
will maintain its facilities at two other locations in the same city.

Efforts of the Canoga division in Florida include the development and
manufacture of radar systems and components, telemetry transmitters,
servomechanisms, electronic test equipment and special instrumentation
for missile range applications.

Of the 65 persons presently employed by Canoga division in the Play-
ground Area, approximately one-third are engineers. The Canoga di-
vision plant in Van Nuys, Calif., employs 300 people, and Underwood
Corp. plants throughout the U. S. employ 7,000 people.

Underwood Corporation has facilities in Bayonne and Burlington, N. J.;
Hartford, Bridgeport and New Hartford, Conn. Plants outside the U.S.
are located in Toronto, Canada; Brighton, England; West Berlin and
Frankfurt, Germany.

Promote Two
In SRI Division

Two promotions within the en-
gineering research division of Stan-
ford Research Institute, Menlo
Park, Calif., are announced.

Don R. Scheuch, formerly man-
ager of the weapons systems labora-
tory, has been appointed assistant
division director with responsibility
for supervision of research in the
communication and propagation,
radio systems, electromagnetics,
and weapons systems laboratories.

Henry P. Blanchard, formerly
head of navigation-aids research,
has assumed the position vacated
by Scheuch.

Name Richardson
A Sylvania V-P

ELECTION of Arthur L. B. Richard-
son as a vice president of Sylvania

Electric Products Inc, is an-
nounced.

Richardson, who is general coun-
sel and secretary, will continue in
those posts. His headquarters are
at Sylvania’s executive offices in
New York City.

96

Ainslie Corp.
Plans Move

AINSLIE CORPORATION, Quincy,
Mass., designer and manufacturer
of microwave antennas, has pur-

chased three adjoining tracts of
land totaling 17 acres in South
Braintree, Mass., for the construc-
tion of a modern antenna laboratory
and manufacturing plant.

The company’s president, Henry
W. Ainslie, Jr., said that building
plans have not been completed, but
construction is expected to be
started by June 30 on an initial
20,000 sq ft of space.

; : - dir ,-_::-* 1
I-!. _4_‘,:_{ 3 7 -f.

Arauio Takes |
New Post

ARMANDO ARAUJO has been ap-
pointed to the new post of chief
development engineer at Tri-Phi,
Inc., Albertson, N. Y. The company,
an affiliate of Tri-Point Plastics,
Inc., develops and manufactures
transistorized electronic equipment
with printed circuitry.

Araujo joins Tri-Phi after being
associated with several firms in the
metropolitan New York area, in-
cluding CBS, Polychrome and
Stevens. He holds a number of
patents, including some dealing
with controls on automatic equip-
ment.

W. J. Albersheim
Joins SKL

ForRMERLY with Bell Telephone
Laboratories, Walter J. Albersheim
has joined the staff of Spencer-
Kennedy Laboratories, Inc., Boston
electronics concern, in the capacity
of chief engineer. He will head all
engineering and development work
of the organization, both in the

May 1, 1959 — ELECTRONICS



modern industry demands
modern work apparel

LINT FREE-ACID RESISTANT

industrial apparel
DESIGNED BY FASHION SEAL

FABRICS BY TRAVIS

To keep dace with today’s rapid
advance in technology, modern
industry demands more and more
qualities in the garment worn by its
workers and technicians,

TRAVIS FAERICS, long a leader in the
field of man-made fibers, has
teamed with Fashion Seal

Uniforms in the development

of a complzte line of industrial
apparel...all created to offer industry
the ultimate in their uniform
requirements. To meets these needs,
the textile engineering department of
TRAVIS FABRICS has spent thousands
of man hours in the development of
lint-free and acid resistant fabrics.
Together with Fashion Seal, garments
tailored of these man-made fabrics

have been use-tested in many of our
largest electronics, nuclear, missile Fashion Seal Uniforms
. and chemical plants, so that today made of modern
fabrics by Travis
mean more durability,
less laundering expenses,
your every requirement. true economy.

there is a Fashion Seal uniform,
tailored of Travis Fabrics, to suit

o= g T
&

FOR FURTHER INFORMATION, WRITE: TRAVIS FABRICS, 1071 SIXTH AVENUE, NEW YORK, N.Y.
FOR INDUSTRIAL APPAREL CATALOG, WRITE: FASHION SEAL, 175 FIFTH AVENUE, NEW YORK, N.Y.
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Write
for
Free

ALPHA
WIRE
CORP
Dept. LC,
200 Varick J
Street

N. Y. 14
N. Y.

first and only

Complete Line

of synthetic

Lacing Cords

by Alpha Wire

COMPLETE INVENTORY
IMMEDIATE DELIVERY

Fungus-proof

Strong

Ties easily, fast, tight

Knots don’t shp

Both round and flat-braided types

« Materials used are nylon, dacron, fiberglass.

.

Round types have diameters of .017” to .050”
and tensile strength of 10 to 70 Ibs
Flat-braided types have diameters of 1/16” to
1/4”, tensile strength of 30 to 250 Ibs.
Finishes available are: micro-crystalline wax
(MW); synthetic rubber (SR); teflon (T); thermo-
plastic synthetic resin (AM); and synthetic
rubber-like resin (GE)

Conforms to Spec MIL-T-713A

There's an Alpha Lacing Cord for your every

need
Manufactured to highest standards by
THE HEMINWAY & BARTLETT MFG. CO.

CIRCLE 71 READERS SERVICE CARD

ialized , _ .

tion Meter.

ALY Te L PR Lo LMY =0 | . various standard types with different
electrical and physical characteristics
available to meet your needs precisely;

Instruments Div., Bradenten, Fla.

Earn Extra Income
in MOBILE-RADlO
MAINTENANCE!

It's now o big business (over
1,400,000 installations) . , .
fast-growing (an increase of
235,000 units from June, 1957
to December, 1958) , . . spec-
and high payingl

Learn how to turn this opportun-
ity into cash—write today for free
booklet ’"HOW TO MAKE MONEY
IN MOBILE-RADIO MAINTENANCE!” It's
published as a service to radio engineers
by Lampkin Laboratories, Inc., manufactur-

ers of the well-known 105-B Micrometer {
Frequency Meter and 205-A FM Modula- o capable of dissipating

At no obligation to me please send “HOW |

| especially HIGH POWER up
to ONE WATT,

e economical,

e rugged,

PHOTOCONDUCTIVE CELLS

CIRCLE 72 READERS SERVICE CARD
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TO MAKE MONEY | - - i

TENANCE." O N MOBILE-RADIO MAIN : write

Nama

Addrest I | NATIONAL SEMICONDUCTORS LTD.

City Tate N I 146 Bates Road, Montreal 26, Que.
3

Tel. RE 7 4031
CIRCLE 84 READERS SERVICE CARD

instrument division and in the
closed circuit and community an-
tenna television division.

oS A B

Gonset Appoints
General Manager

JosEPH A. FRABUTT has been named
general manager of Gonset Division
of Young Spring and Wire Corp.,
Burbank, Calif., producers of radio
communications equipment. He will
be in command of an extensive pro-
gram which includes development
in low-cost ssb communications
equipment as well as production in
two-way Citizens’ Band radios and
short-wave transmitters and re-
ceivers.

Frabutt was formerly president
of the industrial products division
of International Telephone and
Telegraph Corp.

Kaiser Sets Up
R&D Group

KAISER AIRCRAFT AND ELECTRONICS
has announced formation of a new
electronics product research and
development organization to be
located in Phoenix, Ariz. James W.
Schwartz, who joined the Kaiser
organization a year ago, has been
appointed director.

Kaiser described formation of the
new organization as a step in a
planned program for the develop-
ment of an industrial and consumer
electronics products business. A
staff of electronics engineers is now
being assembled for the Phoenix
operation.

Kaiser Aireraft and Electronics

May 1, 1959 — ELECTRONICS



for fast, simple check-up of
instrumentation recording equipment

new Soundcraft MAGNA-SEE Kit
makes magnetic tracks visible!

Checks for: * Track placement

* Head alignment » Pulse definition
(size and width)
* Drop-out areas and
. other trouble-spots

D Magna-See Kit

i contains: % pint
Magna-See Solu-
tion » Plastic bath
*» Eye-piece magni-
fier » Pressure

4 sensitive tape

» 5 glass slides for
permanent copies
of tracks, and com-
plete instructions.

For free MAGNA-SEE
brochure, write

REEVES SUUNDGRAFTCURP

GREAT PASTURE ROAD, DANBURY, CONNECTICUT

West Coast: 342 N. La Brea., Los Angeles 36, Calif,
Canada: 700 Weston Road, Toronto 9, Ont. Canada

CIRCLE 74 READERS SERVICE CARD
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only
huyers

guide

serving the
electronics industry

and it's the . . .

_
electronics

BUYERS' GUIDE

A McGRAW-HILL PUBLICATION
330 WEST 42nd ST. NEW YORK 36, N. Y.

ELECTRONICS — May 1, 1959

currently operates three electronics
facilities—at Toledo, Ohio;

. Alto, Calif.; and Phoenix. The new

organization will share quarters
with the present Phoenix group.

News of Reps

EFCON (Electronic Fabricators, |

Inc.) of New York City, announces
appointment of two additional
sales reps: Specialized Electronic
Corp. to cover Florida, Georgia,
North Carolina, South Carolina,
Tennessee and Alabama; and En-
gineering Products Associates to
cover Minnesota, North Dakota
and South Dakota.

The Brush Beryllium Co., Cleve-
land, Ohio, producer of beryllium
metal and beryllium alloys, ap-
points The W. T. Peterson Co. of
Detroit, Mich., as sales reps for
the state of Michigan, northern
Indiana and northern Ohio.

Aerol Associates of Palo Alto,
Calif., has been selected to repre-
sent Zero Mfg. Co., Burbank metal
products firm, in the San Francisco
Bay area.

Penn Resistor Corp., Landsdale,
Pa., appoints Walter F. Marsh
& Associates, Inc., for Illinois,
E. Iowa, E. Wisconsin, and north-
ern Indiana; Ernest L. Wilks Co.
for Texas, Oklahoma, Arkansas
and Louisiana; Featherstone &
Salisbury for northern California
and northern Nevada.

American Electronic Laboratories,

Inc.,, of Philadelphia, manufac-
turers of commercial test and
microwave equipment, have ap-

pointed the following manufac-
turers’ reps and their respective
territories:

Charles W. Fowler of Berkley,

' Calif., covering Arizona, Califor-
' nia and Nevada; Landfear Enter-

prises of Nutley, N. J., covering
metropolitan New York City, Long
Island and the counties of Dutch-
ess, Orange, Putnam, Westchester
and Rockland in the states of New
York and New Jersey; Lawrence
D. Bruno of Dayton, Ohio, cover-
ing Ohio state and western Penn-
sylvania.

Palo !

o

Ty Y

v

¥ geithiay medet SE -

B s

64-IN-1
ELECTROMETER

You can mcasure dc voltage, current, and
resistance over 64 ranges with the Keithley
610 Electrometer. Some examples of its
extreme versatility are voltage measure-
ments of piezo-electric crystals and charged
capacitors; currents in jon chambers, photo-
cells, and semi-conductors; and resistances
of insulating materials.

The input resistance of the 610 can be
selected from one ohm to over 1014 ohms;
it checks its own resistance standards and
is a stable dc preamplifier. Brief specifica-
tions are:

@ 9 voltage ranges from 0.01 to 100 volts full
scale with 29 accuracy on all ranges.

@® currentranges from 3 amperestol x 101
ampere full scale with two ranges per decade.

@ resistance ranges from 10 ohms to 10'4
ohms full scale on linear scales.

@ gains to 1000 as a preamplifier, dc to 500
cps bandwidth, 10-volt and 1-ma outputs.

@ accessory probes and test shield facilitate
measurements and extend upper voltage
range to 30 kv.

Send for details about the Model 610, given in
Keithley Engineering Notes, Vol. 7 No. 2.

KEITHLEY
INSTRUMENTS, INC.
F2T5 Eutled oe; Cleveland 6, (o
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PRECISION
DEFLECTION

WITH

COSSOR YOKES

'Cm';lpnnant Development
Engineering at its BEST!

# AfVARCED ELECTRICAL DESIGN
# FEECISION MECHANICAL DESIGN
! @ - ACCURATE PRODUCTION METHODS

Custom Built to the most
Exacting Specifications
hy Cossor Engineers

In Miumatsl Cores for Optimum Geometry
In Parviis Cores for Speed and Sensitivity
I Han gnetic Cores for Pert of R

‘Any . of Cossor's Three Core Types can be

mmde 3w single or double axis with single or

ash-pull windings, and encapsulated for
1zed arslip ring (rotating) use.

HMormal tharacteristics of yokes for 1:1/2 in.
neck tulnre are

Posl!.onnkqecuracy - the spot position will cone
: form to the yoke cufrent
co-ordinates within 0.25%,
of tube diameter. For de.
flection angles less than
2257 better accuracy can

easily be achieved

Merdimy - 0.59, max. without over.
swing
0.19, or less with controlled

overswing

Lo ARenpplets encapsalation in epoxy (stycast} or

wlicane reglos is etandard for all Cossor deflection
Ciyokes apd ieodome with special moulding tools

enxaring uiturals elignanent of the yoke axis. When

ship rings are added. sodid silver rings are mounted

tn encopsulaticg resin, - The finished slip ring yoke

ig-mrecixing Harker] L Geaibie bore, and can include
Eirssing secunting Surleter with dimensional tolere
nnces Lppranching thise agsaciable with high quality
moetol forts

Banaling  Tiyne M - eacc] o

10 4 Jaductance in Henrles
Aunaztiviky degroon ( aabllism g«
i Gstae ~ mlihenrise
BA5 b Rlnrator Voltage - &V

VENTS DIV,

COSSOR

CANADA LIMITED

301 Windsor St., Halfax, M. 8.

5230 Mayrand 5t., Montreal, Cue.

G48A Yonge 5t., Toronto, Ont

Corporation House, 160 Lavrier West, Ottaws, Ont.

CIRCLE 76 READERS SERVICE CARD
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COMMENT

Spectrum Sharing

With reference to the article
titled, “Politics Clouds Spectrum
Issue” (p 34, Mar. 27), it has oc-
curred to me that you might be in-
terested in a new technique for
radio communications.

Actually, it is a system concept
rather than an individual tech-
nique, and is intended primarily
for military use, but is equally and
possibly more applicable to civil
radio communications.

The proposed system abandons
the traditional concept of fixed or
assigned frequency channels and
substitutes electronic  spectrum
search, automatic frequency chan-
nel selection and lock-on, and trans-
ponder slaving. Instead of fre-
quency channels being ‘“owned”
exclusively or otherwise, all or part
of the spectrum is continuously
shared on a time basis. In this
respect it is somewhat analogous
to AT&T’s common control tech-
nique, and the TASI (time assign-
ment speech interpolation) system
for overseas cable traffic.

In operation, it will counteract
co-channel interference while si-
multaneously promoting conserva-
tion of the radio spectrum and
greatly increasing both the utiliza-
tion and availability of radio-fre-
quency channels for information
exchange.

W. B. WELLS
HAMPTON, VA.

Microwave Hazards

I refer to your article concern-
ing microwave health hazards (“Re-
searching Microwave Health Haz-
ards,” p 49, Feb. 20).

You report some effects, like the
“pearl-chain effect”, which were
found in our research laboratory at
the University of Vienna in 1936.
Later on, these were thoroughly in-
vestigated by myself, down in the
centimeter and millimeter wave
range in connection with biophysi-
cal and polymer research projects
at the University of Brussels, Bel-
gium, where I directed research
in this field from 1946 to 1952.

I reported my findings to Inter-
national Congresses in Europe, par-
ticularly concerning microwave ef-
fects and health hazards at the

=

NEW
PROGRAMS

have created

IMMEDIATE
OPENINGS

for top quality engineers
with experience in—

Preliminary Analysis
Aerodynamics

Flight Dynamics
Structural Dynamics
Aero-Thermodynamics
Flight Simulation
Space Communication
Space Instrumentation

Radar Systems &
Techniques

Electronic
Countermeasures

Guidance
Instrumentation
Electronics Test
Design
Computing
Reliability
Human Factors

Well paid jobs for qualified
people.
Relocating expenses paid.

For information on these
and other engineering
positions, write:

B. ). Ralph, Dept. 451-F
Missile Division

North American Aviation, Inc.
12214 Lakewood Blvd.
Downey, California

MISSILE DIVISIONZgs

NORTH AMERICAN AVIATION, INC.
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l BOOK NEWS-NOTES

electronics E

o FEEDBACK CONTROL SYSTEMS

Analysis, Synthesis, and Design
I l ® Just Published: A sound basic refer
ence providing a synthesis of the most

important servo problems by uniting

® in a single book the over-all theory
| (linear and nonlinear) and the com-
ponents of servo systems. Explains in

® a progressive and coherent manner
how a servo system can be systematic-

ally designed. By J, (. (.-i)ile. M, J.

l ® VPelegrin, und P. Decaulne, Professors.

Kcole Nationale Superieur de PAero.
nautique, Paris. 793 pp., illus,, $16.50

.. °
® have increased the flow of product and service informa-

tion between buyers and sellers.

® PROGRAMMING FOR
. DIGITAL COMPUTERS

® have helped increase manufacturers’ sales.
Just Published: A methodical ap

. a . [ J proach to the preparation of problems

Reader Service Cards have been provided to get quick and 1or Stored-program calculators. Not
H H t ai red-

easy information on products. Tt foig e

scientific and technical problems as
® ’\lylell gs tl? c};)n]nmercial (tlia."t]a pr:gezsf}gﬁ
H H H o = O elps save e a

Avail yourself of this Service to get all the information you need. Faautrad gt e Hirle, P s
@ !MIng, testing programs, operating
equipment, etc. By J, Jeenel, Research
. . . Associate, Columbia Univ. 400 pp., 163

Manufacturers are cooperating wholeheartedly with the Service @ illus. $12.00

[

to supply information promptly.

| ]

o EXPERIMENTAL MUSIC

@ electronics® | e mie e
B McGRAW-HILL PUBLICATION

330 WEST 43nd 5T, NEW YODEK 36, N. ¥,

Just Published : Detailed description of

. the techniques used to produce music
by ~means of electronic automatic

| high-speed computers, Covers relevant
| @ aesthetic problems mformation
theory, and Past and current experi-
mental music  The authors describe

. the working of computers in under-
standable terms and give an evalua-

tion ot whal they think lies ahead. By

iy ® L. \. Hiller, Jr., Assistant Professor
4 of Music, Univ. of Hlinois, and L. M.
Isaacson, Mathematleian,  Standard
Oil of California, 220 pD., lllus., $6.00

W

416-PAGE
CATALOG

SERIES
26D
10 AMP,

son and %
struction %
ers, Reports, “: Books 2

Articles, P-:"mg tanuals, 2 . ou from
e Lep methods guide YU g
Clear, E‘e"'by'ind on any te b—help YoU

KURMAN
MINIATURE
POWER RELAY

FEATURES

» Clear polystyrene dust-proof enclosure
* Upto3PDT, 10 amp. contacts

® AC or DC coil, up to 15,000 ohms

» Life—100,000 operations minimum

* Dimensions 138” sq. x 2Y4,” high

Lists over 8,000 Precision Instru-
ments, Parts and Components. l

From stock! Complete with Draw-
ings, Full Specifications and Prices.

0’
p ditors
) 3
ith ¢ Tyler

i

o
FREE \ °

*3

SEE THESE BOOKS 10 DAYS FREE

o e o,

-............................Iln.l St

.................................i.

o S : ; McGraw-Hill Book Co., Inc., Dept. L-5-1 [}
14-Piece ,; 2 * Cctal or 11 pin plug-in L 327 ,W. let ls(:) NiYéEéd3§)elo‘w for 10 days’ exami !
. . | Send me hook(s) check v for ¥s' exami-
“"DESIGN-AID’’ TEMPLATE KIT STOCKED BY LEADING DISTRIBUTORS : :mlik{m)ol]m la:,pprovzill. Itp\ 10 d?ysm[r \‘vl'iel]li‘:'e‘mi(to ftm' :
oK (S seep, plus ew  cents (! v "'v fosts,
14 actual size templates, created to FROM COAST TO COAST ’ : gn{!v x1]'};;11&1)1“:lr\i\‘}'fl:}otl(;(iw?::;(j)gi(‘.;’z_)impr:x;]ljl.;aI(E](;“D;’\lv_eM]m:: :
assist you in the design and develop- For Immediate Delivery at Factory Prices B return privilege.) | « Cont. Sye.. S1mmm 5
ment of specific mechanical systems. : E]] .(l';gx]:xlf"'Pz::iqraan?df%arcDiqi'}r;l' C:nﬁa.. L :
1 K U R MA N ELECTR I c co. 1 E]} Hi'"fr &s Isaa;._(;scci]n-icsr%r;iragr;talsswggsw. $6.00 H
cks—Sue. n , $5.¢
LU FREEd(.:'al;al?g Aid" Tod, Division of Norhute Corp. : (PRINT) :
and “Design A A | Quatity Relays Since 1928 BNBIC oo e .-
E’)B@ | ® 191 NEWEL sT. b AQdress oo, 3
DESIGN CORP. BROOKLYN 22, N. Y. FHee -
Subsisiary of BENRUS WATCH COMPANY, Inc. Export:135 Liberty St,N.Y. N : :
e Bliantlc Rovenue cavle: TRILRUSH : F ice and terms outside U. § :
[ rice ul . 'y

East Rockoway, L. I, N. Y. SEND FOR CATALOG i writs MeGraw- i et v v e, L5t §
®e00000000000000 = o o )
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A Personal Invitation to

ENGINEERS

from ROBERT McCULLOCH

President

“If you would like to be a member
of a select corps of Engineers,
working for an interesting, grow-
ing company..in one of the
country’s most stimulating areas
.. I invite you to write to Temco.
Temeco’s growth is sound and
planned, its products are diversi-
fied and challenging, our facilities
are modern. Every benefit, for you
professionally and in good living
for you and your family, is here.
Below are some of the areas in
which jobs are open now.”

ANTENNA OEVELOPMENT

Graduate Electronics Engineer or
Physicist to perform analysis and de-
sign of antenna, microwave, and pro-
pagation systems for use in missile
guidance and reconnaissance. Individ-
ual will be responsible for performing
investigations in new types and con-
cepts-of transmitting and receiving an-
tennas for both pulsed and CW signals,
and the adaptations of these studies
to current use in Electronic Develop-
ment projects.

SENIOR FIELD SERVICE ENGINEER

Openings exist for a graduate Elec-
tronics Engineer with five years' ex-
perience in radar systems develop-
ment, to be responsible for technical
assistance and maintenance of Temco
hardware in the field. Recent industry
or military electronics experience with
any of the following types of radar
equipment is necessary. APS-20E,
APS-45, FPS-20, FPS-8, FPS-6, MPS-
11. The Field Engineer will coordinate
the operation and application of the
equipment to field uses with the En-
gineering Development sections.

Write BILL G. HICKEY
Supervisor Technical Employment

Room 305E, P, O. Box 6191

R . . /!
= - o

- WEMCo
8 "

R i e
al

AIRCRAFT CORPORATION - DALLAS 'IT“;T[IJIS
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First International Congress of
Medical Electronics in Brussels,
1948, published in French in Acta
Physiotherapica et Rheuwmatologica
Belgica.

Could you tell me if your infor-
mation in your article refers to
my publication without crediting
me expressly, or to some ‘“re-
discovery” from other side?

V. T. TOMBERG, M. D.
NEW YORK

Our report on the discovery of
pearl-chain formation as a result
of microwave irradiation was
based on research done by Dr.
Julia F. Herrick at the Mayo
Clinic. Dr. Herrick’s report men-
tioned other work that had been
done in Vienna and elsewhere in
Europe during the ’30s, but to the
best of our recollection, did not
gpecify who had done the research.
Her report does mention some col-
loid research performed by Ernst
Muth, but this work was not as-
sociated with microwave research.

Cheap Stereo

Just read your article (Recent
Developments In Stereo Broadcast-
ing,” p 41, Apr. 3) and am com-
pelled to add a little more confu-
sion or give you fellows a solution,
if you are really looking for one.
I feel it’s the money angle being
considered instead of the techni-
cal angle.

For $100 you could solve the
whole problem with a synchronous
motor turning a shaft on which
three magnetic drums are mounted.
By properly placing recording
heads, three or six in number, you
could get a stereophonic effect.

Music from a record player or
any other source would go to the
heads and be recorded on the drums.
Other heads pick up the recorded
material and feed it into a mixer.
After each revolution, the recorded
material is erased.

Take three tape recorders; re-
cord the identical material on each
and then play this material back on
all three by having one recorder
play just a fraction of a second
ahead and one a fraction of a sec-
ond behind the middle one by tap-
ping the reel with your finger to
introduce the delay.

E. J. MoHR
LAUREL, MD.

Businesspaper advertising
brings you information on
new and better products,
alerts you to new processes
and production methods by
which you can improve
your own products. That’s
why it pays to read the ad-
vertising in your business-
paper. Helps you keep an
ear to the ground for new
and important develop-
ments you can put to work
— profitably.

dvertising
works for you!

—y
/ Businesspaper advertising
helps to lower prices of the
products you buy and sell

| by broadening markets,
building sales volume,

|I bringing you cost-saving
opportunities. When you're
looking for ways to lower
costs and prices , . . give
better value . . , and im-

prove profits, it’s the edi-
torial pages of your busi-
nesspapers that tell you
how—and the advertising
pagesthattellyouwithwhat.

dvertising
you!

works for

Businesspaper advertising
helps create demand, im-
prove products, step-up
production, distribution
and sales. With new com-
panies, new factories, new
products, new services con-
stantly being developed,
you get a healthy, vigorous
economy—a full-employ-
ment economy. Yes, sir!
Advertising works. And it
works for you.

dvertising
works for you!

Advertising Federation of America

S
b

| %.'

O

Prepared for AFA and AAW by the Associated Business
Publications in the interest of better understanding of
businesspaper advertising.

Advertising Association of the West
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MANUFACTURER’S
REPRESENTATIVES

FOR

WIDE BAND
VIDEO & IF AMPLIFIERS

With

INSTRUMENTS for !NDUSTRY

In anticipation of increased territorial

assignments, we seek Representatives
for Chicago, Pittsburgh & Minneapolis/
St. Paul areas—for the promotion of
our standard product line,

Excellent
potential.
contact—

ROBERT D. BILLHIMER

INSTRUMENTS
FOR INDUSTRY, INC.

101 New South Road, Hicksville, N. Y.
Overbrook 1-7100

remunerative
should

growth &
Interested parties

s v - BN . iy

i 3

L N L i S o -

EMPLOYMENT OPPORTUNITIES

DISENCHANTED
ENGINEERS

If your present employer has failed to
utilize your full potential, why not per-
mit us to explore the parameters for
your personal qualifications with the
many dynamic young companies in
aviation, eleetronics, missiles and rock-
ots, We now have in excess of 4,000
openings in _ the $8,000 to  $10.000
bracket, all of which are fee paitd, Why
wait? Send resume in duplicate at once

toi—
FIDELITY PERSONNEL
1218 Chestnut Street, Philadelphia 7, Pa.

GROUP LEADERS
$12,000—$16,500
Engineers at group and supervisory levels to syn-
thesize and optimize broad weapons systems con-
cepts.  Work also invoives analysis of systems
elements resulting in general design specs., and the
Write to:
Wm. Drefin, 64 E. Jackson Bivd.
Room 904, Chicago 4, I). Wabash 2-1884

study of future military assignments,

RATES . . . ...

“Employment Opportunities”

Displayed—‘rhe advertising inch is $28.67 per inch
for all advertising appearing on other than a con-
tract hasis. Contract rates quoted on request.
An advertising inch is measured 74" vertically on
a column—3 columns—30 inches to a page.
Subject to Agency Commission.
Undisplayed—S82.40 per line, minimum 3 lines. To
figure advance payment count 5 average words
as a line.

Discount of 10% if full payment is made in ad-
vance for 4 consecutive insertions. Not subject to
Agency Commission.

Send NEW ADS to ELECTRONICS, Class, Adv,
Div., P. 0. Box 2, New York 36, N. Y.

MANUFACTURERS’
REPRESENTATIVES

IN THE ELECTRONIC INDUSTRY
CONTRACT RATES GIVEN ON
REQUEST. WRITE

ELECTRONICS

ri|
'

SAMUEL K. MACDONALD, INC,

manufocturars representolives over 25 years

1531 SPRUCE STREET, PHILA. 2, PA.

Territary: Other Offices:
Fenniylvania » Mew Jarsay Pittsburgh

Baltimore
Wathinglan, D.C,

Deloware & Marylond
Virginia & Wast Wirginia
District of Calumbia
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You can explore new areas
at IBM in

| J K
R

XY

' B "

COMMU

Creative people at IBM are hard at work on
a problem that has vexed man since the
dawn of history — communication with his
fellow beings. One group of scientists and
engineers, for instance, is working on multi-
plexing techniques to channel data. This
data has to be made available at desired
times and places. Another group is develop-
ing computer systems that will control com-
plete warehousing or industrial operations.
Careers in data communications are avail-
able at IBM in these areas: circuit design &
research, computer analysis & design, cryo-
genics, industrial controls, inertial guidance,
information theory, mathematics, optics,
semi-conductor design, and solid state.

2D O D>

A New World of Opportunity. A career with
IBM offers excellent advancement opportu-
nities and rewards. You will enjoy unusual
professional freedom, comprehensive edu-
cation programs, and the assistance of
specialists of diverse disciplines. Working
independently or as a member of a smalf
team, your individual contributions are
quickly recognized. This is a unique oppor-
tunity for a career with a company that has
an outstanding growth record.

Qualifications: B.S., M.S., or Ph.D. in Elec-
trical or Mechanical Engineering, Physics,
or Mathematics — plus proven ability to
assume a high degree of technical responsi-
bility in your sphere of interest.

For details, write, outlining background and
interests, to:

Mr. R. E. Rodgers, Dept. 554EI

1BM Corporation

590 Madison Avenue
New York 22, N. Y.

INTERNATIONAL BUSINESS MACHINES CORPORATION

NICAT

NS.

O~N0©O0

Obh N =
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EMPLOYMENT OPPORTUNITIES

R T T BT e B LR ey 3 e S L e

ENGINEERS...PHYSICISTS

NEW opportunities at
Motorola in Chicago

give yourself and your family
all the big city advantages at a
relaxed midwest pace, while you

ADVANCE YOUR CAREER

Qutstanding career opportunities are
waiting at the many Motorola research
and development laboratories inthe
Chicago area. This is your opportunity
to advance your career with a swiftly
expanding company, working in the most
modern and well instrumented labora-
tories . . . with liberal employee benefits,
including an attractive profit sharing
plan and association with men of the
highest technical competence.

You’ll like living in one of the beautiful
suburbs of the playground of the mid-
west, where there are endless social,
cultural, and educational activities to
choose from the year-round. Exciting life
or quiet life—Chicago offers either.

MILITARY CIVILIAN
POSITIONS OPEN POSITIONS OPEN
« Radar transmitters and receivers 2-WAY RADIO COMMUNICATIONS
« Radar circuit design o VHF & UHF Receiver o Transmitter
o Antenna design design & development ¢ Power supply
« Electronic countermeasure systems ;Igi);ﬂ:gms. 'Fpagr:giijgrngl\paiifa?i?)%ts:ve
* g‘;'s'it:r:y communications equipment Crystal Engineering o Sales Engineers
« Pulse circuit design PORTABLE COMMUNICATIONS
o |F strip design « Design of VHF & UHF FM Commu-
« Device using kylstron, traveling wave nications in portable or subminiature
tube and backward wave oscillator development.
« Display and storage devices MICROWAVE FIELD ENGINEERS

Write to:
Mr.L.B. Wrenn Dept. D
MOTOROLA, INC.
4501 Augusta Blvd., Chicago 51, Ill.

ALSO . . . there are excellent opportunities in
PHOENIX, ARIZONA ¢ RIVERSIDE, CALIFORNIA

. MOTOROLA

104

PERSONNEL MANAGERS

LOOKING FOR
Experienced Engineers . . .
Technical Personnel?

Write for a free copy of:

“How You Can Reach The
Experienced Engineer . . .”

The top-flight engineers and
technical personnel you want
are at a premium...as this
twelve page booklet points
out. How you can reach and
influence these men is the story

told.

The booklet tells where to
find the experienced engineer.
It explains how you can make
contact . . . channel and con-
centrate your employment ad-
vertising to just the men with
the job qualifications you want.
Included are testimonials from
personnel men who use techni-
cal publications successfully ...
sample advertisements that got
results. . . helpful hints to con-
sider and pitfalls to avoid when
you prepare your copy and
layout for an Employment Op-
portunity advertisement.

Werite for your free copy to:

Mr. Thomas Bender

Classified Advertising Division
McGraw-Hill Publishing Ce., Inc.
P.0. Box 12

New York 36, New York
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PROFESSIONAL
SERVICES

CROSBY LABORATORIES, INC.
Musray G. Crosby & Siaff

Radio - Electronics
Researchh Development & \Ianuhclurmg
Communications. FM &

299 Robbins Lane, Svosset. New Yotk
WEIs 1-3191

ERCO RADIO
LABORATORIES, INC.

Radio Communications Equipment

Kngineering - Design - Development - 'roduction
Our 38th Year in Air to Ground
Communication und Radio Beacons

Garden City @ Long Isiand @ New York

ALBERT PREISMAN
Consulting Engineer
Television, Pulse Techniques, Video
Amplitiers, Patent technical consultation

G146 St. Andrews Lane, Silver Spring, Muaryland

FOR ADDITIONAL INFORMATION
About Classified Advertising

Contact The McGraw-Hill
Office Nearest You

ATLANTA, 3
1301 Rhodes Haverty Bldg.
M. MILLER

JAckson 3-6951

BOSTON 16
350 Park Square HUbbard 2-7160
D. J. CASSIDY

CHICAGO, 11
520 No. Michigan Ave. MOhawk 4-5800
W. HIGGENS D. C. JACKMAN

CLEVELAND, 13
1164 Illuminating Bldg.
W. B. SULLIVAN

DALLAS, 2
1712 Commerce St.,

GORDON JONES
DETROIT, 26
856 Penobscot Bldg. WOodward 2-1793
D. M. WATSON

LOS ANGELES, 17
1125 W. 6 St.

SUperior 1-7000
T. H. HUNTER

Vaughn Bidg.
Riverside 7-5117
F. E. HOLLAND

HUnMey 2-5450
P. M. BUTTS

NEW YORK, 36
500 Fifth Ave.
H. T. BUCHANAN

OXford 5-5959
R. P. LAWLESS

PHILADELPHIA, 3
Six Penn Center Plaza
H. W. BOZARTH

LOcust 8-4330
T. W. McCLURE

ST. LOUIS, 8

3615 Olive S1. JEfferson 5-4867
SAN, FRANCISCO, 4

68 Post St. DOuglas 2-4600

S. HUBBARD
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EMPLOYMENT OPPORTUNITIES
ENGINEERS o PHYSITISTS

«z\With‘rio Qrewous

g

~ what could YOU have done abot this problem?

i
T

experi

G

Specifications for the AN/UQS-1 mine detector sonar called for a
system capable of discriminating between enen:y mines and other
underwater objects — fish, beer cans, barrels or lockers. Heavy Mili-
tary Electronics Dept. engineers, with varied elecironic backgrounds,
resolved the problem by integrating a refinement of Doppler tech-
niques with parabolic reflector techniques—previously used in search
radars — and new inertialess scanning into the AN/UQS-1 to detect
slight movement at extreme depths.

Using your past experience in miniaturized circuits, solid state
physics, high power amplifiers, acoustics, data display or high speed
data processing you could have contributed dlreclly to the solutions
of problems that faced HMED engineers when they undertook
design and development of this advanced sonar systen.

NO PREVIOUS SONAR EXPERIENCE NEEDED

You do not need experience in sonar for a stimulating career posi-
tion in the fast-growing field of underseas warfare. If vou have an
electrical engineering degree plus background in one or more of the
following areas you can make important personal contributions to
sonar technology:

e Acoustics e Electromagnetics
e Communication and Information Theory
e Circuit Design, Vacuum Tubes or Transistors

e Electronic Servo Design

Send resume in complete confidence to
George B. Callender, Div. 69.-wQ

HEAVY MILITARY ELECTRONICS DEPARTMENT

GENERAL @B ELECTRIC

Court Street, Syracuse, New York
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EMPLOYMENT OPPORTUNITIES

SEARCHLIGHT
SECTION

(Cressified Advertriing)

DISPLAYED RATE

Scientists
EQUIPMENT - USED or RESALE
The advertising rate is $24.75 per inch for
_ . all advertising appearing on other than a
contract basis. Contract rates quoted on
request. AN ADVERTISING INCH is
d measured % inch vertically on one
column, 3 columns—30 inches—to a page.
EQUIPMENT WANTED or FOR SALE

BT AT AR AT ADVERTISEMENTS acceptable only in
Displayed Style.

UNDISPLAYED RATE

Avco = m PIONEER IN RE-ENTRY se0 ’\ $2.40 a line, minimum 3 lines. To figure

advance payment count 5 average words

IS EXPLORING NEW APPROACHES To i %%{?)}ygg;\bs, $2.40 a line an insertion.
SPACE AND MISSILE TECHNOLOGY

| BOX NUMBERS count as one line addi-
tional in undisplayed ads.
DISCOUNT of 109, if full payment is
made in advance for four consecutive in-
sertions of undisplayed ads (not including
‘ proposals).

= The Avco Research and Advanced Development l
Division is conducting an extensive program | WE BUY . . .
of basic and applied research in space ‘
Z and missile technology. Supervisory, Senior and Junior | ALLEN'BRAD LEY
E positions are available for creative scientists |
= and engineers. RESISTORS and
= POTENTIOMETERS
Unusual and challenging openings exist in the following fields: ¢ highest ori
_ ) at highest prices.
= o Microwave Telemetry Systems \ Submit your offerings To:
e Missile Antenna Systems ! LEGRI S. COMPANY
. 391 Riverdale Ave.
o Plasma Propagation YONKERS 5, NEW YORK
o Electromechanical Systems and Components T
o Modulation and Switching Systems CLOSED CIRCUIT TV
. . . Camera, receivers and all necessary
e Circuit Analysis | GRS S
o HF and VHF Transmitter Systems and Components rea.01 89 Ave, o & WAL e 32, N Y.
o HF and VHF Receiver Systems
. ) TYPES AB; CD; EF—J—JJ—J3J—333J and G's
o Single Side Band Systems POTENTIOMETERS
. From stock in all values.
o Frequency Synthesizer Systems LEGRI S COMPANY
L. 391 Riverdale Ave. Yonkers 5, N. Y.
The division’s new suburban location provides an Phone YO 9-6000
unusually attractive working environment outside of ;
metropolitan Boston. The large, fully equipped, modern I SEARGHLlﬁnT Equipmeni

laboratory is in pleasant surroundings yet close to
Boston educational institutions and cultural events. |

Locating Service

NO COST OR OBLIGATION

This service is aimed at helping you, the reader

Publications and professional development are of “SEARCHLIGHT”, 1o locate Surplus new and
" el 1visi H 3 used electronic equipment & components not
encouraged, and the division offers a liberal educational | e e et "(This service s for USER.

= assistance program for advanced study. BUYERS only). .
= = How to use: Check the dealer ads to see if

what you want is not currently advertised. If

H . H H H H not, send us the specifications of the equip-
Write to: Dr. R. W. Johnston, Scientific and Technical Relations. l B et o e eoupon below or on

Your reply will be accorded absolute confidence your own company letterhead to:
i i Searchlight Equipment Locoting Service
and you will receive a prompt answer. b e P 6 Box 12

36, N. Y.
Your requirements will be brought promptly to the
attention of the eauipment dealers advertising in this
‘ section. You will receive replies directly from them.

?ea—rcmi;hr_fzuﬁm-l-em _Lc;c-aﬁn; Service -
¢/o ELECTRONICS, P. O. Box 12, N. Y. 36, N. Y.
Please help us locate the following equipment com-
| ponents.

Hesearch & Atvanced Development

i
= l COMPANY

St 201 Lowell St., Wilmington, Mass, || TR —
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EMPLOYMENT OPPORTUNITIES

D Reasons Why ENGINEERS .:xe Working for
SANDERS ASSOCIATES, Inc., in Nashua, New Hampshire

1. Diversity of systems and components study and de- Immediate Opportunities—
velopment work in Panar, surveillance, ECM, missiles, Junior Through Doctorate Levels
radar, computers, servo systems and circuitry, gyros, MICROWA VES
hydraulic servo valves, vacuum tube and microwave P
components.

Systems, including analytical and engineering.
Antenna design.
Strip-line transmission techniques.

MECHANICAL

Saluries are flexible, based on individual qualifications.

Cost-of-living is ver ason: . tate i R .
ost-of-living is very reasonable. No state income or Environmental specialists.

sales 1ax; lower liousing and living costs than metro- Packaging.

politan areas. Physical design, mechanisms and structures.

Company growth reflects technical exeellence—11 to ANALYTICAL STUDIES
1000 employees on own capital in less than 8 vears.

DIGITAL SYSTEMS—COMPUTERS

Location is ideal. Nashua, New Hampshire, an attrac- CIRCUIT DESIGN
tive city of 40,000, is less than an hour from downtown

. 3 . . Transistor, Tube and magnetic devices.
Boston, mountains and ocean heaches. Shopping fa-

cilities, residential disiriets and sehools are excellent, SYSTEMS DESIGN
providing a safe, wholesome and friendly environ- Radar, ECM, Weapons, Missile, Phased Arrays.
ment for the family. Servo, Communications (telemetering, data link, radio).

To arrange convenient confidential ANDERS
appointment, send a resume including r
£ S550CIRTES

salary desired, to:
) INCORPORATED

Lloyd R. Ware, Staff Engineer NASHUA, NEW HAMPSHIRE

SEARCHLIGHT SECTION

? 550 10 CM. WEATHER RADAR SYSTEM
9 : x US Navy Ruythe 275 KW  peak S
. RADIO RESEAth FIFTH AVE. hand. d'l\:otarin\;,: l;oi\le I'lan :;‘osi?io(:xl 101::;&310:

NEW YORK Magnetron supplied for and S hand frequency

pecitied, inel. Weatlier Band, 4, 20 and 80

l"sTRuME"T . co. JUDSON mile range, 360 degree azimuth sean. Sensitive

or g 6-4691 cvr ousing 2K28/707TB and IN2i13. Supplied

brand new complete with instruction hooks and

installation drawings. Can he supplied to op-

arate from I2VDC or 115 volts. Price $975.

ANY uUANTITY'—NEW—MILITARY VD-2 PPl REPEATER Ideal for weather work, Has picked up clouds
llemate rotating yoke I'PI  repeater indieator. a1 50 miles. Weight 488 hs,

KFloor standing consol. 7+ seope compacet with 115

FUR ELECTRONIC—MILITARY don hogie PO SUPBIY. Brand v wit inge, % RIGID COAX. RGi1/U 50 onm stanird

fittings, 10em stub supported. (2 tt. lengths,
F-28/APN-19 FILTER CAVITY Stlver plated. New $34.50 each. 12 ft. length.
AIRCRAFT—HAMS Jan. spec: Tuneable 2700-2900me, 1.5 db max, loss Right angle bends $6 ea.
at etr freq over band. Details: Insertion loss vari-
able. Siugle tuned filter for freg channeling in A . | .
radar Dbeacon. Invar center tuning conducior % X BAND HORN. \aveguide feed pressurized

MAKES_MUDELS wave length. New £3.50 each. window. 180 Dey. feed back. New $22.50.
ALL AN/APS-10 3CM. X BAND RADAR

TOPWALL HYBRID JUNCTION. 8500- 9600mce

Complete RF head including transuitter, receiver, Sy T = i
RANGES SIZES modulater. Uses 2J42 magnetron. Fully described ;\‘\h’xn;‘iﬁllx’:lméa:t‘ilx?;zl,d$})§.X£)((1)0(rlle:r.ngﬂos(£g‘\gr ]g‘?;"

in MIT Rad. Lab. Series Vol. I, pps. 616-625 and o » .
0 a & d e put, 1x.5 wg size. $5.00 new.
REPAIRED Yol 10, bus 171-185. $375.00. Complete X hand BROAD BAND BAL MIXER using short slot

Prr ‘l‘;)l,;te;\lvl'alflonl;lls‘*m 1?11;1.} ;%6031(3'9('){60 a\n\'::xlll!r:.a;- hwhiid. eund type hroad hand dual balaneced
REscAl_ED dar now in use hy ines, $750 complete. crystal holder. 1x.5 wg size. $35.00 new.
AUTOMATIG FLEXIBLE WAVEGUIDE. x5 X bhand 17, new
RECA“BRAT[D $5 1x.5 X band 9” Technicraft. New $10.00. 1.5 X

band 24”7 Airron. New $21.50, 1%" x %” X band
K G RADAR 12° Western Elec. New $19.50,
WRITE - PHONE - WIRE TRAG IN
SOR 581 is in like new condition, readv to go, and
In steek for immediate delivery. Ideal for research ANTENNA PEDESTAL
A & M INSTRUMENT SERVICE and - development, airway control, GCA,
tracking, balloon fracking, weather fore scR 584 MP 6" B
antiaircraft defense, tuctical air support. Write us. —
INc Fully Dese. MIT {tad. Lab. Series, Vol. I, pps. Full
* 207-210, 2498 284-286.

azimuth _and elevation sweeps, 360 degrees
in azimuth, 210 degrees in e.evation. Accurate

o to | mil. over system. Complete for full tracking

76-14 Woodside Ave. 2 MEGAWATT PULSER response. {ncluding pedestal drives, selsyns, po-

E' h 73 Y Supplies 2 megawatt to mangnetron at a plilse tentiometers, drive motors, control amplidynes.

mhurst ’ N. . duration of 2 microsee. Fised gap type. Uses From stock detivery. Ideal for antenna pattern

4035 lvidiogen Thyratron. RBrand new  com- ranges, radar systems, radio astronomy, any

CAA No. 4264 Ltd. HA 9-2925 plete. GUK. $1150. project requiring accurate response in elevation and
azimuth.

CRYSTAL MOUNTS Complete description in McGraw Hill Radiation

Laboratory Series, Volume |, page 284 and page
209, and Volume 26, page 233.

B X brand. Jhoad banded.
BNC (teflon) output. 17¢:39

Flange Input. VSWR bet
" ADDITIONAL " et ter than 1.0 Mtz Airtron. N, P ‘_KLTYSJRgN CAO\UN}'S lel 688
New, %24.50 (illus.) L recision Tube ount. Waveline mode
SEARCH LIGHT _& S bamd. Type N, 3 coax. X bhand shielded klystron mount PRD signal gen-
;& S Tunes ror xtal mateh. Avail erator type.  Complete with variable glass vane
ADVERT'SING . - negative or positive outpnt. attenuator. Brand new. 3205, list. Price $45.
New £15.00 each. $ hand, Type N output. Tunable over entire band.
ON OPPOSITE PAGE TAPER, IG5l to RGA2 (134 X %" to 1 x %) For Shepard fype ribe i.e. 726 w/socket & tube
Smooth Electrotform. Standard Flunges. New $16.50 clamp. Mtg., GE. New, $15.00.
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GIVE YOUR PRODUCTS
MORE RELIABILITY AND‘
|

serren perontance wirn | |(INDEX TO ADVERTISERS

® Alpha Wire Corp. ........ocovinen 98 National Semiconductors, Ltd........ 98
e Amperex Electronic Corp. ........... 65 ® New Hermes Engraving Machine
L0y o 3 T 2
North American Aviation Cerp. ...... 100
. . North Caroli t. ‘ati
® Ballantine Laboratori 69 % ‘l)e\i'ielo:r‘:enlzel.’. . .o.f. C(mse n“tm" 2
® Barnstead Still & Sterilizer Co....... 14 ® North Electrie Company ............ 16
® Bendix Aviation Corp.
Eclipse-Pioneer Division 85
Black & Webster Inc. 88 ® Oak Mfg., Co. .........coc.covunnn R &1
® Brush Instruments bi Operations Research Office (ORO).... 86
Corporation ............ oo 38
Pic Design Corp. ... 101
California Techniecal Industries...... 26 Plasencia, Inc., Joseph .............. 93
® C(ambridge Thermionic Polytechnic Research & Development
COTPs o v i e 77, 18, 19, 80 Co., INC. .. vttt i e 17
Century Electronics & Instruments
TG, o ov it s e 21
Clarostat Mfg. Co., Inc. ............ 34 ® Radio Corporation of America..1th Cover
HERMETICALLY SEALED ® Continental-Diamond Fibre ® Radio Engineering Laboratories, Inc.. 61

A Subsidiary of the Budd Company. 6 ® Raytheon Mfg. Co 5

C To DC and DC TU AC ° gornell-(lélll)ili:r) Iil:(].tri(‘ Corp........ 1((:(7) l(e(;\'es Sol;nd(-;'nft (‘nrp 9;)
ossor (Canada) Ltd. ...............
TRAN SISTUR CU NVERTERS ® (‘:lrtiss-“'right COrp. ovviieiiiinnns 80

® Meets MIL Specifications St. Petersburg Chamber of Commerce. 12
® Maintenance Free, Long Life ® Sola Eleetric Co, ...t 19
Operation A ® Sperry Gyroscope Company, Divisio
: . . ® Da Electric Company ............. 93 k Y Layro: ompany, ——
® Exceptionally High Efficiency D'\“;)O i Beach (‘halmhz,r of Commerce 94 G BITTTe? LOLIO A5 BeoRasaaoacds 90
® Highly Compact Package aytona Sprague Electrie Company ........ 32, 33
® No Moving Parts ® Sylvania Electric Products Inc..... ... ki
By combining the best square loop mag-
netic materials with the latest in transistor ® Fenwal Electronies, Ine. .......vun, 20 .
development Freed transistor converters ® Freed Transformer Co., Inc.......... 108 Taylor Fibre Co. ... 36
. aft Cor o
solve power supply problems of operating ?:'T" o l‘“:""" (R saapaonons g0 1L
communications equipment from low volt- L4 IH\:HI ;\: r;:men:s Ill(-()l‘pol;ated ..... :g
Textile Banking Company, Inc........
298 ba"ene;c ,QAX:%SSVLERTFE&SOM S ® General Electric Co. Travis Fabries . ........ o 9%
Silicone Products Dept. ........... 21 : o
F;f:" 'C‘B‘g -vgé"f'ch = Site General Instrument Corporation
MAC. 6.2.1 | 6.3 |150 |.049 2% W x 2D x 3¥1H=DC28 Semico‘nductor I).l\'lSlol.l """""" 31 U. S, Stoneware ..........o.oeeeieeen 13
IMAC. 6.31 6.3 |195 .080|37Hx3-9/16x3-1/16 =J8 Greater ?oun Antonio Development »
WACTI21 | 12.6 [300 043 prooY 1 CComr;nt:ee t(~ .................. ;;
MAC.12.2.2 |12.6 180 072 ® Green Instrument Company, IS . o . .
e I” T390 1007 —_ Virginia Eleetric and Power Company. 8%
MAC-12.4.2 [12.6 | 245 | 170
MAC-12.4.3 [12.6 350 [120
MAC.12.4.4 |12.6 225 |.218] | HANGCrafters . ..ooveoenenononons | |
MAC.26.2.1 |26 250 |.100 X . .
WAC.26.7 7 26600 | 043 Hayden. Stone & Co., & Son
MAC26.2.3 |26 360 [.072 ® Hewlett-Packard Company..... B .
MAC26.41 26 | 600 | .140] ® Heyman Mfg. Co. ..o ivens Manufacturers Representatives .......... 103
MAC.26 4.2 26 | 450 | .190 Houston Instrument Corporation ..... 35 n
MAC.26.4.3 (26 [ 450" 190 LN ® Hycon Eastern, Inc. .. ....ooviveen 25
“Top ot 225 Volts Alxo available for AC Square wave output Professional Services ...........cvnvnnnn 105
at shghtly hrgher ru'mgsAc iy
— - Dvmno. Ovipwl
reed W | gt Vattone | Guput VA ond gy [tagiation Weigh . . o at . - CLASSIFIED ADVERTISING
LA( 16,30 1+ | 6 vain bomery | 150 wam mes 15 voht 7 1bs | Jet Propulsion Laboratory .......... s F. J. Eberle, Business Mgr.
Faed tood 40 cycles
WAC1720 11 17 vor baery | 170 wate | 115 vebrt | |7 | EMPLOYMENT
| Foed | e [ W | OPPORTUNITIES ........cceconn 103-107
WAC 1230 25+ | 12 vald battacy - 250 woth mox 15 vl 73 ® Keithley Instruments, Inc. ......c000 99
- | S i ® Kennedy & Co,, DS, .. .o 3 EQUIPMENT
® Kepco Laboratories, Inc. ... ...... 63 {:Useéi i)l' Surplus New) 106. 107
FREED QUALITY |NSTRUMENTS @ Kintel A Division of Cohu Electronics OF BAIE wrvvr v )
Inc,
FUR I ® Krengel Mfg. Co., Inc...... .o vvinns 93 ADVERTISERS INDEX

® Kurman Eleetrle Co. ... ovvvein e .
PRECISION LABORATORY TESTING | " A Sgvanced Development 106

NO. 1110-AB NO. 1620 Dreffin, William ...............
INCREMENTAL VARlABLE TEST | Fidelity Personnel ................
® Lampkin Laboratories, Inc, ......... 98 L e .
INDUCTANCE BRIDGE VOLTAGE MEGUHMMETEﬁw ® Lench COrporntion ..........o.oee.. 28 General Electric Co......oovviiii i
. " . Instruments for Industry
® Ling Electronics, Inc. 31 N . :
A Red ] International Business Machines Corp.... 106
Link Aviation, Inc. ... ..o 71 i
Legri 8. Company........cocuuieersennnn 104
Motorola Inc. ......ooiiiiiiiiiiiiiiin, 107
Radio Research Instrument Co........... 107
MacDonald Ine., Samuel K........... 103 Sanders AsSsociates ...........ou.ieeoiiin 106
| Magnecraft Electric Company ....... 86 Walsh, B. Riitiiiveiiiiiiiiiiainns 106
® DNMagnetle Metals Company 9
inductonce: 1 Millihency Varioble DC test voltoge: Mallory & Co., Inc,, P. R.. .. 23 * See advertisement in the June, 1958 Mid-Month
to 1000 Henry 50 fo 1000 voits Markem Machine Co. ... ...covnnt 61 EL ' R
N . B B .. ECTRONICS BUYERS’ GUIDE for complete line
Moximum Direct Current: Resistance range: .! 9 § A et .
. Axmpe:: r urren R 900,000 meg:‘:m ® M:ll:;:‘u, A Division of Cohu Electronics, u3 of products or services.
Send for NEW TRANSFORMER AND ® McGraw-11ill Book Co. ... ..ot 7, 101
INSTRUMENT CATALOGS Melpar, IC. .. .ooinoaaaanaraoronaans 95

- This index is published as a service, Every care is taken

FREED TRANSFORMER CO0., INC. g:::‘l:zu:::ﬁ“_(""o“:"‘;e“"““es """"" T8 to make it accurate, but ELECTRONICS asumes no

"""""""" responsibilities for errors or omissions,
1722 Weirfield Street, Brooklyn {Ridgewood} 27, N.Y. ® Monitor Products Company ,........ 94

CIRCLE 83 READERS SERVICE CARD
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Puzzled by ground
loop preblems? How to rescue
microvolf signals
from volts of noise?

DC AMPLIFIERS FIT

HERE’S WHY KIN TEL'S DIFFERENTIAL
IN INSTRUMENTATION SYSTEMS

180 db DC, 130 db 60 cycle common mode rejection with balanced or
unbalanced input = Input completely isolated from output = Input and
output differential and floating m 5 microvolt stability for thousands of
hours & .05% linearity, 0.1 % gain stability = Gain of 10 to 1000 in five
steps @ >5 megohms input, <2 ohms output impedance = 100 cycle
bandwidth = Integral power supply

These are just a few of the many outstanding features of the Model
114A differential DC amplifier...features that make this amplifier
really work in instrumentation systems. .. features that will help solve
Your instrumentation problems today.

Ideal for thermocouple amplification, the 114A eliminates ground loop
problems; allows the use of a common transducer power supply; per-
mits longer cable runs; drives grounded, ungrounded or balanced loads,
and can be used inverting or non-inverting. Price $875.

For additional information and technical literature on this exceptional
instrument, write or call KIN TEL — the world’s largest manufacturer of
precision, chopper-stabilized DC instruments.

KIN TEL 114A

differential DC amplifiers
...convenient, interchange-
able plug-in mounting in
either 6-amplifier 19” rack

mount modules or single-

i amplifier cabinets.

5725 Kearny Villa Road, San Diego 11, Calif. m
Phone: BRowning 7-6700 Poomeee. ¥ < .

Representatives in all major cities

ELECTROMNICS, INC.
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7 IN1763

Immediately available

RCA is now in mass production of silicon rectifiers of the diffused-junction 1
type for use in electronic applications. The two types now available are

the initial units of a broad line intended for power supplies of

entertainment, industrial, and military equipment.

These RCA Silicon Rectifiers Otfer You:

o Low Cost—specifically priced for entertainment applications.

® Electrical Uniformity —precision controlled diffusion process forms New RCA "100 Production Pack”
lsaves’tlme and motion. Package |ls =i
i;pecially designed for quick, convenient,

S

operator handling. Saves inventory-
o , it A LSl St
control time; élmpllfles the “count”.

superior junctions.

o Welded Hermetic Seal cach unit individually pressure-tested to

provide complete protection against moisture and contamination. : : =
® Rugged Construction—industrial-type “top-hat” design with axial
leads for soldering-in applications; may also be mounted in stand- For sales information, contact your RCA Field
2 R tati t f th ffices:
ard fuse Cllp. epreseptative at any of these offices
EAST: 744 Brood Street NORTHEAST: 64 A" Street
Newark, N.J. Needhom Heights 94, Mass.
MAXIMUM RATINGS % CHARACTERISTICS HUmbotdt 5-3900 Hlllerest 4-7200
YPE Peak RMS bDC Max. Reverse Cur- | Max. Instantaneous Forward EAST CENTRAL: 714 New 'T: ki
T “Inverse |Supply| Forward Prent at Indicated Voltage at Inm‘:::tedwlv:- APPLICATION Center Bldg., Detrait 2, Mich. CD\’OOY\'IOI' g:ioN- Witkinson S1.
Voits | Volts Ma eak Inverse Volts | stantaneous Forward Current TRinity 5-5600 BAIdwin 62366
T3 \ Brl‘ack-and-whitde TV, radios, WEST: 4355 E. Weshington 1625 "K' S, N WL
ja 3 volts a phonographs and other elec- Blvd., Los Angeles 22, Calif. Woshington, D.C.
1N1763 400 140 500 at 400 volts 15 ampere: tronic equipment of ting di- i 3
U peres o homulapower: Ilr?eera Ing di RAymond 3-8361 Dlstrict 7-1260
o o0 : - CENTRAL: Suite 1154, Merchandise Mart Ploza
olor TV, radios, phonographs Chicago 54, l11., WHitehall 4-2900
100 na 3 volts at d other elect L
TN1764 500 175 500 at 500 volts 15 amperes .;r;e'oa“sée"eomr?anec::xle;:vr:ie:é
1 through a step-up transformer

* At ambient temperature of 25°C
RCA Silicon Rectifiers are also available

at your local authorized RCA Distributor!

RADIO CORPORATION OF AMERICA New Designer's Data-Sheets Ready Now!

. ; .. Write RCA Commercial Engineering,
Semiconductor and Materials Division Section E-19-NNI Somerville, New Jersey.

= Somerville, New Jersey



