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SPECIAL REPORT developments such as this

megawatt klystron used for missile-detecting radar are
described in a survey of what’s new in electron tubes
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(Bp)456A AC CURRENT PROBE

Converts ac current to
ac voltage directly

(1 amp =1 volt)

for reading on your
scope or voltmeter

Just clamp around =g
and read: r

Tube CircUits « « « « « « « « View current on your scope or measure it with a VITVM

Transistor circuits « « « « « measure small signals dynamically, without clipping leads or circuit loading;
study diodes at breakdown

Logic Circuits « + « « » « « » measure ac current in presence of dc current

Impedance measuring . .with a dual-channel scope, measure current, voltage magnitude; phase angle
Power measuring « « » « -with dual-channel scope read current, voltage directly, calculate power
Frequency counting « « « - use 456A with counter for clip-on frequency access

And, how about these? . . phase comparisons of ac carrier waveforms; instrument fuse current ratings;
cable identification, response of magnetic cores; magnetic field sensing; silicon

rectifier peak currents
Just clamp the % 456A probe around a wire under test and view or read ac
" SPECIFICATIONS current directly on an indicating device. Model 456A’s 1 mv to 1 ma unity
Sensitivity: 1 mv/ma £2% at 1 KC conversion permits direct readings up to 1 ampere rms. The instrument’s
F';‘_‘;’;""s’{, I‘l:;:p&n:egctz%. 100 cps to 3 MC wide bandwidth permits use with oscilloscopes to view complex current wave-
%3 db, 20 cps to beyond 5 MC forms with rise times to 0.08 psec. No direct circuit connection is required;
Maximum Input: 1 amp rms; 2 amp peak there is no loading, no appreciable impedance change in the circuit under

Maximum dc current: Dc up to 05 amp has o test, and the impedance of the test circuit is immaterial.

Input Impedance: Probe adds to test circuit
only approx. 0.03 ohms with 0.1 uh shunt

Output Noise: Less than 50 uv rms (100 uv ac

pomers] HEWLETT-PACKARD COMPANY

Power: 10 radioc mercury cells; approx. 400

I;e:_l;z bs'%rvsice q?n?‘ally‘ 5ssljkpgfﬁ«edisz oosup ly 1028K Page Mill Road, Palo Alto, California, U.S. A,
535:‘3” inetalied. without batteries, $20.00 Cable “HEWPACK"” » DAvenport 5-4451
; 5 %t = HEWLETT-PACKARD S.A.
Size: 53 de, 242" high, 47 d s ight g
lfgs' o ‘g ik ® Rue du Vieux Billard No. 1, Geneva, Switzerland
Price: $190.00 f.0.b. factory Cable “HEWPACKSA” « Tel. No. (022) 26. 43. 36

Data subject to change without notice

@ offers almost 400 precision test instruments
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SIEGLER:

...outstanding performance

SIEGLER CORPORATION represents a unique and successful idea in American corporate

structures. Siegler diversified expansion has been governed by this basic concept:

Progressive management of diverse activities
with outstanding military, industrial, commercial
and consumer capabilities —in order to bring to
each of these fields the strengths of the others.

Direct Siegler Corporate management gives each
autonomously operated division the advantage of
full access to the specialized knowledge of all divi-
sions of the Corporate family.

To military electronics, Siegler delivers efficient pro-
duction methods based on experience in industrial,
commercial and consumer fields; to industrial, com-
mercial and consumer products, Siegler brings crea-
tive research and designing capacity gained in fields
of advanced military electronics.

Today, Siegler Corporation is engaged in military,

2 CIRCLE 2 ON READER SERVICE CARD

industrial, commercial and consumer electronics; in
specialized machinery for industry; in the field of
heating and cooling systems.

The Siegler operational method has resulted in out-
standing performance and sound financial progress
in all fields of Siegler activities. Further expansion
will continue in accordance with the same basic
concept. For more complete information on ways
Siegler’s talents can meet your requirements, write:
The Siegler Corporation Executive Offices, 610 South
Harvard Boulevard, Los Angeles 5, California.
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MILITARY ELECTRONICS

Space communication tracking systems; missile instrumenta-

tion systems; ground support equipment; airborne systems;
constant frequency alternator for stabilization of electric
power; closed-circuit TV for rocket and missile launching
viewing and military intelligence; miniaturized navigation
instrumentation; weather forecasting instrumentation; tape
recording equipment; and high-power amplifiers: Through
Siegler/Hallamore; Siegler /Olympic; Siegler /Bogen-Presto.

INDUSTRIAL AND COMMERCIAL ELECTRONICS
Specialized telephone equipment; closed-circuit industrial,
commercial and educational TV; public address and sound
systems; and professional recording equipment. Through
Siegler/Hallamore; Siegler/Bogen-Presto.

il \b . “AREER OPPORTUNITIES are a

CONSUMER ELECTRONICS

Leader in 3-way television/radio/record player equipment;
recognized as top name in high fidelity and stereophonic
components; tape recorders. Through Siegler/Olympic;
Siegler /Bogen-Presto.

SPECIALIZED MACHINERY

World leader in spin-forge equipment and stretch press equip-
ment, gained through extensive Siegler research with exotic
metals; custom production capacity on special machine tools.
Through Siegler/Hufford.

HEATING AND COOLING

New and replacement housing forced air heating and cooling
systems; water heaters; wall heaters; space heaters. Through
Siegler/Holly-General; Siegler Heater Company.

ifable for qualified engineers and scientists, Write for complete informatio

THE SIEGLER CORPORATION

610 South Harvard Boulevard, Los Angeles 5, California

PLANT LOCATIONS: HALLAMORE ELECTRONICS DIVISION, ANAHEIM, CALIF. - SIEGLERHEATER DIVISION, CENTRALIA, ILL. - HUFFORD DIVISION, EL SEGUNDO, CALIF,
OLYMPIC RADIO & TELEVISION DIVISION,LONG ISLAND CITY, N. Y. - BOGEN-PRESTO DIVISION, PARAMUS, NEW JERSEY « HOLLY-GENERAL DIVISION, PASADENA, CALIF,;
BURBANK, CALIF. » VAC-U-LIFT|DIVISION, SALEM, ILL. - COMET MANUFACTURING DIVISION, LOS ANGELES, CALIF,» COMMUNITY ANTENNA DIVISION, RENO, NEVADA
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CROSSTALK

WEATHER & SPACE. There now exists a network of weather rocket
stations which permits routine observation of the atmosphere at twice
the 100,000-ft altitude probed by radiosonde balloons. Moreover, it
turns out, this network has important implications for the future
development of large spacecraft.

Instrumented low-cost Arcas and Loki rockets have already been fired
for one month on a daily basis from Wallops Island, Va., and Point
Mugu, Calif. Additional month-long daily firings are slated for this
spring, summer and fall. These weather rockets can reach higher than
40 miles. Primarily, they gather data on winds. Radars track the paths
of parachutes or clumps of falling “chaff.”

As to how data being collected will help development of spacecraft,
the National Academy of Sciences says: “The rocket measurements are
of immediate importance to understanding of the winds which large
rockets and space vehicles will have to encounter during their flight.”

This gathering of information with a double value—telling us what
weather is doing today and what ships may face in space tomorrow—
makes interesting reading (see p 43).

MADE IN JAPAN. Television receivers, long the exclusive province
of U. S. domestic manufacturers, are now being imported from Japan.
As this issue of ELECTRONICS goes to press the first shipments are being
unloaded. To gage the effect of these shipments on American manu-
facturers, Associate Editor Emma conducted personal interviews with
major tv manufacturers in the eastern and midwestern regions of the
country. Some feel the competition will be a healthy spur, some see
serious complications. The Japanese imports will include transistorized
8-in. portables and 23-in. color sets. The reactions of U. S. manufac-
turers are as varied as the imports. To read comments of some Ameri-
can companies, turn to p 32.

Coming In Our May 6 Issue

FRENCH COLOR TV. As brought out in a recent ELECTRONICS report
(p 75, Feb. 12) communications and tv systems are receiving consider-
able attention from French researchers. One result of this effort has
been the Henri de France method of compatible color tv proposed for
use in France.

In our next issue, R. Chaste of Compagnie Generale de TSF, and
P. Cassagne and M. Colas of Compagnie Francaise de Television in
Paris, reveal the circuits of this experimental tv system. Sequential
transmission of chrominance is used in conjunction with a one-line
memory in the receiver.

SATELLITE TELEMETRY. With earth satellites performing more
numerous and complex experiments, demands for new or more sophisti-
cated electronic devices and circuits are continually being made. Next
week, ELECTRONICS adds to the lengthy list of feature articles that have
kept you up to date on the advances in space electronics.

A. J. Fisher of the Army Ballistic Missile Agency in Huntsville, Ala.,
has teamed up with W. R. Talbert and W. R. Chittenden of Motorola in
Scottsdale, Ariz., to describe the telemetry transmitter for a satellite
designed to investigate the Van Allen radiation belt from a high-apogee
orbit. The disk-shaped transmitter uses a novel phase modulator cir-
cuit based on a modification of a conventional bridged T network.

APRIL 29, 1960 - electronics



Sharper Definition...Improved Gray Scale...
with

RAYTHEON “KILOLINE”
RECORDING STORAGE TUBE

A Raytheon-designed tetrode gun insures higher resolution — 1,000 TV lines at
50% modulation — and improved control over beam cut-off in Raytheon’s new
CK7571/QK685 and CK7575/QK787 recording storage tubes. A new multiple
collimating lens improves background uniformity and results in a signal-to-shading
ratio of ten.

These advanced design features, plus low noise and stable operating characteris-
tics, make Raytheon recording storage tubes ideal for frequency and scan conver-
sion. Among the applications where these tubes play an important role are:

e Scan conversion for bright display and target trails.

e Slow-down video for transmission of still pictures over telephone lines.

e Stop motion to permit analysis of production machinery or to stop action in
a sporting event.

e Signal-to-noise improvement of radar or other still pictures by integration.

e Conversion of television pictures from one transmission standard to another.

e Indication of moving targets by electrical comparison of pictures taken at
different times.

For scan conversion applications, both r.f. read-out and video cancellation
techniques have proved equally effective with Raytheon single- and dual-gun
storage tubes.

Raytheon’s single-gun CK7571/QK685 and dual-gun CK7575/QK 787 recording
storage tubes are available from stock in sample quantities. Detailed technical data
bulletins are yours for the asking — write direct to Dept. 2527.

TYPICAL OPERATING CHARACTERISTICS BTESSES BEEION eURes

CK7571/QK685 and CK7575/QK787 o . |

ANOde VOIAZE . . ... vereiivnennnanrananananas 4,000 Vde € = TR BN
Magnetic Focus Resolution........ 1,000 Lines (nominal) & « CKIST5/QKTE7. [N
Electrostatic Resolution...ceeeeeeaeeas 700 Lines (nominal) ; A \‘
Qutput capacitances: ] N

CKI571/QKE85. o euverenrennnnennnnans 12 puf (nominal) % =

CKT575/QKT87. 1 e eunnnannnnnnnans 27 uuf (nominal) P 0 B A o e
Maximum Deflection Angle..cccceeeercencenes 30 Degrees

RESOLUTION (NUMBER OF TV LINES)

INDUSTRIAL COMPONENTS DIVISION

‘@YTHEUD
— 2 51 Chapel Street, Newton 58, Massachusetts

Los Angeles — Normandy 5-4221 Dallas — Fleetwood 1-4185 Chicago — National 5-4000  Orlando — Garden 3-1553 New York — Wisconsin 7-6400
San Francisco — Fireside 1-7711 Kansas City — Plaza 3-5330 Cleveland — Winton 1-7716 Baltimore — Southfield 1-0450 Boston — Bigelow 4-7500

GOVERNMENT SALES: Boston — Bigelow 4-7500 « Washington, D.C. — Metropolitan 8-5205 « Dayton — Baldwin 3-8128
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EECo CAPABILITY:

WHICH OF THESE DATA PROBLEMS IS LIKE YOURS?

A million facts a minute can be processed by a single EECo system
in daily use at Edwards AFB. It collects data. Furnishes time

correlation, quick-look presentation. Search and location of data.

Digitization. It converts for tabulation, point plotting, and digital
computer input.
A quick look at telemetered data tells the test story at the Douglas

Aircraft-Sacramento facility where Thor rocket engines are tested.

This EECo system handles both PDM and FM/FM inputs. Patch
units select tape track, telemetering demodulation channel, visual

recorder channel. Choice of slow or fast recording of analog data.

Conversion of analog or PDM data to magnetic tape in the IBM 704
computer format. That’s the job done for Martin-Denver, home of
Titan ICBM, by an EECo-designed and EECo-built Digital Data
Processing System. Can also convert from computer magnetic tape
to punched cards.

May we put our experience to work on your problem? A call, letter or
TwX to EECo brings dependable help on the easiest or hardest data

processing assignment. Write for Digital Data Processing File 201.

EE 0-4

MISSILE AND AIRCRAFT RANGE INSTRUMENTATION ¢ DIGITAL DATA PROCESSING SYSTEMS

COMPUTER LANGUAGE TRANSLATORS ¢ SPECIAL ELECTRONIC EQUIPMENT

Electronic Engineering Company of California

1601 E.. Chestnut Ave., Santa Ana, Calif. « KImberly 7-5501 s TWX: § ANA 5263
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COMMENT

A Vote For Short Articles

Congratulations! The April 1st
issue of ELECTRONICS was a honey
of an issue! Especially enjoyed the
Japanese coverage.

The April 8 issue has a fine ex-
ample of a good article for a tech-
nical weekly: Paul Harris’ “Insur-
ing Stability in Time Delay Multi-
vibrators,” on page 73, tells a whole
story on one page. I will stop and
read that kind.

I cast my vote for more one-page
technical articles a la the one by
Harris.

FRANK C. ALEXANDER, JR.
SWARTHMORE, PA.

Unity-Gain Amplifier

As a response to our article,
“Unity-Gain Amplifier Offers High
Stability,” that appeared in ELEC-
TRONICS (p 66, Feb. 26), we have
received a letter from J. Ross Mac-
donald, director, solid state physics
research, of Texas Instruments,
Inc.

Mr. Macdonald cites two articles
written by him as disclosing cir-
cuits similar to those discussed in
our article.

The articles cited were:

(a) “An A. C. Cathode Fol-
lower Circuit of Very High Input
Impedance.” The Review of Sci-
entific Instruments, Feb. 1954,

(b) “Some Augmented Cath-
ode Follower Circuits,” IRE
Transactions on Audio, May-June
1957.

The first article does in fact de-
scribe a circuit similar to our Fig. 2
except that an additional tube sec-
tion is used as a constant current
cathode load, as suggested by Valley
and Wallman in their book “Vac-
uum Tube Amplifiers”. Also, four
separate d-c supply voltages are in-
dicated in the circuit diagram. The
circuit operation is similar to our
Fig. 2 and it is shown that the
transmission accuracy is greatly
improved over that of the normal
cathode follower. However, it is not
pointed out that the gain stability
is an inverse function of the prod-
uct of the tube amplification fac-
tors. The authors also feel that
their circuit offers a certain basic
simplicity in requiring only two

APRIL 29, 1960 - electronics



M Based on a unique method of non-dissipative voltage regulation, Temco's DC to DC power
converter leads the field in accuracy and efficiency within its size and weight. This one
small unit (3.5” x5.9” x 2.2” — weight 3 pounds) provides a 250, 150 and 5 volt DC power
supply. High efficiency —70% at full load — is combined with extremely accurate voltage
regulation, It meets or exceeds the 250, 150 and 5 volt power requirements of most telemetry
systems. B Designed and developed by Temco Electronics, this DC to DC converter
offers major advantages both to the military and to industry. It can be furnished with other
output voltages for use in airborne flight testing and a multitude of space age applications.
Particularly, it is representative of Temco’s advanced techniques and capabilities, and its
increasing leadership in the field of electronics. For further information, write or call today.

Many excellent engineering and scientific positions are now
open in this and other Temco programs. We invite your inquiry.

TEMCO ELECTRONICS

A Division of TEMCO AIRCRAFT CORPORATION P. O. Box 6191 » Dallas 22, Texas

MISSILES & AIRCRAFT DIVISION i OVERHAUL & AEROSYSTEMS OIVISION l INOUSTRIAL OIVISION | FENSKE, FEDRICK & MILLER, INC., SUBSIDIARY

-
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NOW . . . REGULATE 1KV WITH THIS HERMETIC SEAL

Miniaturized AC REGULATOR

NOW .. . nearly a kilowatt of AC power can be regulated by this
special Hermetic Seal Unit weighing less than 10 pounds. Built to Mil-
E-5400 and Mil-E-527 2 specifications, it is primarily magnetic assuring
high reliability for critical aircraft and missile power regulation re-
quirements. For regulating three-phase power, a package of three
units performs efficiently. Write for literature describing electrical and
mechanical characteristics of this entire family of AC Regulators.

o : SPECIFICATIONS: MODEL NO. VRAC-104 . —.

—

(‘
.f ELECTRICAL CHARACTERISTICS: ENVIRONMENT CONDITIONS:

INPUT: 108 to 122 volts Altitude: to 50,000 ft.
FREQUENCY: 380 to 420 cycles Humidity: 95% 50°C 360 hours

|
OUTPUT: 115V % 1V from 2 to 8 amperes Shock: 15 g's

!
'} RESPONSE: <100 ms / 9Vix increments Vibrotion: 10 g’s 5 to 500 cycles
,l DISTORTION: 5% mox over input volloge
1 and frequency ronge {exclusive of MECHANICAL
source) CHARACTERISTICS:

OPERATING TEMPERATURE RANGE:
—55°Cto +71°C
DUTY CYCLE: Continuous

| WRITE FOR BULLETIN NPB-106

— —

Size: 5” x 5" x 12”
Weight: Less thon 10 Ibs.

HST Special Products Division designs and produces customized regu-
lators, power supplies, servo amplifiers, and other special packaged
electronic components for industrial and military uses. Write us your
requirements; we will gladly submit recommendations and quotations
without obligation.

DRESSER
INDUSTRIES

Imernletlc Seal

CLZEL OO sy INC.
ELECTRONIC

MAGNETIC IRON-CORE COMPONENTS OIL « GAS
ENVIRONMENTAL TESTING CHEMICAL

POWER SUPPLIES—SERVO AMPLIFIERS INDUSTRIAL

SPECIAL PRODUCTS DIVISION
2925 Merrell Road Dallas 29, Texas Phone Fleetwood 7-4348
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tube sections and one supply volt-
age.

The second article describes a
rather complex circuit of five tube
sections, two of which are connected
in a configuration similar to that
of our Fig. 3.

However, the input cathode fol-
lower is not of the stepped up va-
riety; thus the input impedance
would be lower and the signal input
range capability would be smaller.
Alse, two power supply voltages are
required for Mr. Macdonald’s cir-
cuit.

The authors wish to extend their
thanks to Mr. Macdonald for bring-
ing the above articles to their atten-
tion.

GARETH M. DAVIDSON AND
ROBERT F. BraDY
GARDEN CITY, N. Y.

Monostable Multivibrators

I find that the article “Choosing
Transistors For Monostable Multi-
vibrators” p 58, Jan. 22, appears to
have inaccuracies.

(1) Equation (5) should read
Eo(t) = (Vr + Il‘RL — VE) [1 =
exp (—t/R:C;s)1 + Vy — I.R..

(2) The recovery path time con-
stant is given as (R; + R.)Cr. This
is true as long as R << R, (and
R. << R:;). However, since the
curves in Fig. 4 include values of
R./R, as large as 2, a more careful
estimate should be used. If, as as-
sumed, Q. is in saturation with
V,., - 0 and R,, = RI,;» "Rl.: for
Rs, R. << R, here and in Eq. 8, 9,
R. should be replaced by R:R./
(R, + R,). Equations 9, 9A, and
10 should have 1 + R,/R. replaced
by (1 +2R./R.)/(1 + R./R.). The
values of R./R,, Fig. 4, would then
be replaced by 0, 3, 1, =, and the
curve labeled 2 would not be
present.

(3) In the two examples the Bu..
used is the small signal 8,.,, and not
the d-¢ B...» at saturation.

BArRrRY C. DUTCHER
PROVIDENCE, R. I.

Upon reading Mr. Dutcher’s let-
ter and checking my initial work
prior to writing “Choosing Tran-
sistors for Monostable Multivi-
brators,” I find that he has three
well-taken points.

J. R. KOTLARSKI
CULVER CITY, CALIF.
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FREQUENCY

STANDARDS

PRECISION FORK- UNIT

u TYPE 50
Size 1” dia. x 3% " H.* Wght,, 4 oz.
Frequencies: 240 to 1000 cycles
’m’ Accuracies:—

Type 50 (*.02% at —65° to 85°C)
Type R50 (*+.002% at 15° to 35°C)
Double triode and 5 pigtail parts required
Input, Tube heater voltage and B voltage

Output, approx. 5V into 200,000 ohms

*314” high
400 - 1000 cy.

- FREQUENCY STANDARD
TYPE 50L
Size 83%” x 4%” x 5%” High
Weight, 2 lbs.

Frequencies: 50, 60, 75 or 100 cycles
Accuracies:—

Type 50L (+.02% at —65° to 85°C)

Type R50L (*.002% at 15° to 35°C)
Qutput, 3V. into 200,000 ohms
Input, 150 to 300V, B (6V at .6 amps.)

PRECISION FORK UNIT
I TYPE 2003
Size 1%” dia. x 4%"” H.* Wght. 8 oz.
Frequencies: 200 to 4000 cycles

uracies:—
A Type 2008 (.02 at —65" to 85°C) | | Freauencies: 50 a0 ysles
et Type R2003 (.002% at 15° to 35°C) s :
+335" high Type W2003 (+.005% at —65° to 85°C) Accuracy: *+.001% from 20° to 80°C
400 to 500 cy.  Double triode and 5 pigtail parts required Output, 10 Watts at 115 Volis
optional Input and output same as Type 50, above Input, 115V. (50 to 400 cycles)

FREQUENCY STANDARD
TYPE 2005

Size, 8” x 8" x 7%” High
Weight, 14 lbs.

FREQUENCY STANDARD /',
TYPE 2007-6
TRANSISTORIZED, Silicon Type™~

Size 1%” dia. x 3%"” H. Wght. 7 ozs.

Frequencies: 400 — 500 or 1000 cycles
Accuracies:

2007-6 (= .02% at —50° to 4-85°C)
R2007-6 (+.002% at +15° to +35°C&
W2007-6 (+.005% at —65° to +125°C)
Input: 10 to 30 Volts, D. C,, at 6 ma.
Output: Multitap, 75 to 100,000 ohms

|
-

FREQUENCY
STANDARD
TYPE 2121A

Size
83" x 19” panel
Weight, 25 lbs.

Output: 116V
60 cycles, 10 Watt

Accuracy
+.001% flom 20° to 30°C

Inpui, 115V (50 to 400 cycles)

FREQUENCY STANDARD
TYPE- 2001-2

Size 8%” x 4%” x 6" H., Wght. 26 oz.
Frequencies: 200 to 3000 cycles
Accuracy: +.001% at 20° to 30°C

Output: 5V. at 250,000 ohms

Input: Heater voltage, 6.3 - 12 - 28
B voltage, 100 to 300 V., at 5 to 10 ma.

FREQUENCY
STANDARD

TYPE 2111C
Size, with cover
10" x 17" 2 9" H.

Panel model

10" x 19" x 8% H.

Weight, 25 lbs.
Frequencies: 50 to 1000 cycles
Accuracy: (=*+.002% at 15° to 35°C)

Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

ACCESSORY UNITS
for TYPE 2001-2
L —For low frequencies
multi-vibrator type, 40-200 cy.

D—For low frequencies
counter type, 40-200 cy.

H—For high fregs, up to 20 KC.
M—Power Amplifier, 2W output.
P —Power supply.

This organization makes frequency standards
within a range of 30 to 30,000 cycles. They are
used extensively by aviation, industry, govern-
ment departments, armed forces—where maxi.
mum accuracy and durability are required.

WHEN REQUESTING INFORMATION
PLEASE SPECIFY TYPE NUMBER

American Ttma Products, Inc.

Telephone: Plaza 7-1430

580 Fifth Ave., New York 36, N. Y.

Timing Systems
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WE CUT
TRANSFORMER

-
-

y 3

*without cutting performance

The answer is our exclusive Electroseal encapsulation: coils are completely sealed against dirt, moisture or damage — without the
conventional bulky case. Electroseal transformers also offer increased life expectancy and dielectric strength, 50% reduction in
temperature rise, faster heat transfer, higher overload capacity. The result is high reliability and high power at half the size...half
the weight. Major electronics firms across the U.S. now use Electroseals in advanced communications systems, radar, sonar and
sonic vibration equipment. They can be furnished in single or three-phase units, in any power rating up to 250 KVA; in Class A, B
or F (155° C) temperature ratings; and in voltage test levels to over 50 KV RMS. Other transformer types— from miniature airborne

Epseals to the large oil insulated units —can be readily custom engineered to meet advanced requirements. Let us know your particular

transformer need...or send for the complete Electro story. ELEGTRO

high reliability transformers

ELECTRO ENGINEERING WORKS / 401 PREDA STREET, SAN LEANDRO, CALIFORNIA
CIRCLE 10 ON READER SERVICE CARD



ELECTRONICS NEWSLETTER

Portable Fuel Cell Power Supply
For Field Radar To Be Delivered

Portable fuel cell power supply
that can be mass-produced and of-
fered to the military as an off-the-
shelf item is the aim of a program
disclosed this week by GE’s Air-
craft Accessory Turbine depart-
ment. Next month GE is scheduled
to deliver the first of 10 units de-
veloped for the Electronics division
of Navy’s BuShips and the Radar
division of Army Signal Corps.

The 22 by 15 by 14-in units,
which will supply power for a Ma-
rine and Army portable field radar,
produce 200 watts of 24-v d-c for
14 hours,

GE says the 30-lb power pack,
which is designed to operate at
full load for a minimum of 2,000
hours without maintenance, will
take the place of a 55-1b engine op-
erator or 80 lb of secondary bat-
teries.

The company says silent opera-
tion for a week requires only 72
Ib of fuel compared to a half ton
of freshly charged batteries. Fuel
cells have been operating continu-
ously for more than a year, says
GE.

Power pack uses 30 ion-mem-
brane fuel cells, each an 11-in sq.
assembly about 2-in thick, which
consume only oxygen from the air
and hydrogen produced by the de-
composition of a metal hydride
“fuel.” The cells have no moving
parts, use a solid electrolyte and
operate at negligible internal pres-
sure and temperature.

Aviation Agency Gets Five More
Megacycles for Traffic Control

The Federal Aviation Agency re-
ports that five additional mega-
cycles of radio frequencies have
been allocated for its use, adding
100 channels to the air traffic con-
trol system.

New frequencies will mean a
rejuggling of station frequencies,
with more than 300 reassignments
to become effective July 7 and an-

electronics + APRIL 29, 1960

other 300 later in July and in
August and September. Frequen-
cies to be added: 132.025 through
135.0 Mc, primarily for communi-
cations with transports of the
larger airlines flying at the middle
and upper altitudes, using new
50-Kc-separation gear; 126.825 Mec,
mainly for the airlines and the lim-
ited number of private and execu-
tive type aircraft equipped with re-
ceivers ranging above 127 Mec.

FAA said that not all aircraft
will be able to use the additional
megacycles due to limitations of
radio equipment aboard many
planes, both in tuning above 127
Me and in selectivity.

Solid-State Character Generator
For Data System Use Is Reported

Solid-state 2-cu ft device which
electronically generates numbers,
characters and symbols, with cir-
cuitry taking the place of metal
type fonts and graphic originals,
has been developed by CBS Labora-
tories, Stamford, Conn. Output ap-
pears as brightly displayed words,
numbers and pictures on a cathode
ray tube.

The character generator, called
VIDIAC (for Visual Information
Display And Control), will first be
used in a new Thompson Ramo
Wooldridge military data process-
ing system.

Unit is a word-oriented, wired-
program type of memory with non-
critical ferrite switch cores for
character storage. High-speed par-
allel-to-serial converter achieves
very high video signal frequencies
from relatively slow speed cores,
says the company.

Display speed of the unit is flexi-
ble, depending on the picture qual-
ity and speed requirements of the
system in which it is used, says
CBS Labs. However, in a general
purpose display system, the com-
pany says, 300 different characters
of typewriter quality could be used
at writing speeds up to 25,000 char-
acters per second. In this case, the

firm says, character resolutions
would exceed 280 television picture
elements.

Electronics Export Trade Push:
How One Company Approaches It

With the U. S. stepping up its
export trade program, many elec-
tronics companies are looking hard
at foreign trade and exploring new
approaches. One move, announced
last week by Motorola, Inc., involves
two steps designed to beef up the
company’s foreign business this
year by 20 percent over its 1959
mark of $15 million. New approach
is being taken to export through
newly-organized Motorola Qverseas
Corp., which will handle direct sales
to distributors in 60 foreign coun-
tries. Formerly, the company dealt
with independent export firms
which handled non-competing but
allied products of other companies.
Meanwhile, Swiss-based Motorola
International, S.A., is expanding its
overseas manufacturing operations
by negotiating deals for joint man-
ufacturing ventures.

Japanese Trade Fair Features
Consumer Items for U. S. Market

Four-track stereo tape recorder,
which can be used for monaural or
two-track recording, will be mar-
keted in Japan for about $140 and
sold in the U. 8. under the name of
Superscope. This and other enter-
tainment electronic products, many
designed to sell in the American
market, are at the annual Japan
Industrial Fair in Osaka.

Standard Radio Co., Tokyo, is
showing a new miniature 7-tran-
sistor, 45-rpm radio-phonograph
which it claims is the smallest in
the world. Yokohama price is $36.
At least six firms are showing min-
iature transistorized tape recorders.
One $40 set uses seven transistors,
operates on a-c and will record up
to 40 hours on four flashlight
batteries.

n



Available for evaluation...

the only silicon power transistors
offering 100 w at S mec...less than 100
nanosecond” high current switching!

“Jcce
PT 900 SHOWN ACTUAL SIZE IN * VG
40 W 10 MC AMPLIFIER CIRCUIT vCcce

*Millimicrosecond

10 Ampere High Frequency, High Speed, High Power
Oscillators ... Amplifiers...Switches...Converters

]

! 50 Ipha cut off fi 10 ti t 25°C.
TYPES PT 900’ PT 901 : ® 50 mc alpha cut off frequency e 10 amp con muc‘ms a :

: e 125 w at 25°C. case temp. e 0.2 ohm saturation resistance

Facific Semiconductors, Inc. =5z

(A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC.)




THESE SILICON MESA TRANSISTORS
OFFER UNIQUE CAPABILITIES...

and all are available immediately
in production quantities

NPN VHF Power Amplifiers
and Oscillators = -
Types 2N1505, 2N1506 e DY NN

Specially designed for high frequency, high
power operation at low supply voltages, A A
these transistors give typical power outputs A

of 1 w at 70 mc and 500 mw at 200 mc. 5 .
Highly efficient high frequency operation . |

is assured by combining either type ' ~ (T
with a Hi Q Varicap frequency multiplier. ] J

At right: Typical amplifier circuit for
200 mc power gain measurement.

NPN VHF, High Voltage,
High Power Amplifiers...
Switches. .. Oscillators
Types 2N1335 thru 2N1341

A unique combination of high voltage, high
frequency and high power makes it pos-

sible for the first time to design video
amplifiers with output voltages of 140 v

and bandwidth of 10 mc. Other

applications are power amplifiers, power “

I O
L —

W
it

oscillators and high voltage switches. At
right: Typical high voltage video amplifier.

NPN High Speed, High Current
Core Drivers and General

]
Purpose Switches
Types 2N1409, 2N1410 A
Fastest switching time at high current
ratings combined with extremely low satu-
ration resistance make these units ideally ;
suited for transistorferrite circuitry and [ !
| b -

many other computer applications.
At right: Transistor-core flip flop.

TYPES 2N696 and 2N697 are also immediately available from PSI,

Write today for complete information and speci-

’ I fications on PSI silicon transistors.
! P8I regional ordistrict sales offices are located
k ] in all major electronic centers, Consult your
@ - b ]
2

yellow pages.
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Character Display

A YOKE FOR ANY SCAN
to your Specifications

Composite Display:
Horizon-Altitude-Airport

&

Off Centered Precision
Sector Scan Linear Sweeps

@ O

O Scope DF Scope

i

COMPLETE LINE of deflection yokes for every
military and special purpose—in production quan-
tltlest or custom designed to your exact require-
ment.

For engineering assistance with your display
problems, call on your nearest
SYNTRONIC YOKE SPECIALIST today:
New York Area: Jules ). Bressler Co.

Phone: N.Y., OXford 5-0255; N.J., UNion 4-9577

Philadelphia Area; Massey Associates
Phone : MOhawk 4-4200

Washington-Baltimore Area: Massey Associates
Phone: GRanite 4-2071

Indianapolis: Joe Murphy
Phone: Victor 6-0359

Los Angeles: Ash M. Wood Co.
Phone: CUmberland 3-1201

SYRLronic

INSTRUMENTS, INC.

100 Industrial Road, Addison, lllinois
Kingswood 3-6444

WASHINGTON OUTLOOK

A DRIVE IS BUILDING UP here to consolidate the military buying of many types
of electronic end-items, components, spares and replacement parts. This
would mean setting up one central defense agency to buy for all military
branches that use electronic gear. Moreover it could portend unifying other
activities of supply management, such as determining requirements, ware-
housing and distributing.

Buying of electron tubes has already been consolidated. Gentile Air Force
Depot, Dayton, O., is the sole military purchaser.

The mnew pressure to consolidate buying comes first from a General
Accounting Offiice survey of radio and radar procurement. GAO found many
cases in which some defense agencies were buying or overhauiing equipment
which other agencies were selling as surplus. GAO has just sent a report to
the Pentagon, asking for comment on its recommendation that single supply
managers to be set up for several categories of electronic equipment as a
way to eliminate such supply blunders.

A second pressure for unified electronic buying stems from an extensive
inquiry into the electronic supply program now under way. The inquiry is
being run by the Armed Forces Supply Support Center, an interservice
agency set up by the Pentagon two years ago to push consolidation of supply
management.

The agency surveys specific items to determine whether unified supply
management is feasible in each case. The agency takes into account volume
of buying, whether commercial items make up a significant part of the
volume and the peculiarities of service requirements.

There i3 much opposition within the Pentagon, notably in the Navy, to
setting up single managers or single buyers. One argument is that require-
ments differ so much from service to service for certain kinds of material
that it would be impractical to have a central agency do all the buying.

For instance, a Navy fighter plane and an Air Force fighter plane have
such different environmental requirements that design specifications for
similar fighter-plane equipment differ substantially.

This, say the Navy opponents to consolidated buying, would lead to opera-
tional headaches if an agency unresponsive to the Navy’s peculiar require-
ments were to be entrusted with buying Navy equipment.

THE RCA-NBC CONTRACTS for acquiring radio-television stations in Boston
and San Francisco are under study by Justice Dept. anti-trusters. Under a
consent decree signed last September with RCA-NBC, the government may
ask a Federal Court to decide before any such deals take place whether any
coercion has been exerted through use of NBC’s network affiliation power
and whether any conduct has been engaged in that unreasonably restrains
trade.

Under the deals now being examined, NBC would exchange its radio and
television stations in Philadelphia for Boston stations, now owned by RKO
General, Inc.; RCA would also sell its Washington, D.C., stations to RKO for
$11.5 million. The other contract calls for RCA-NBC to acquire independent
station KTVU in San Francisco.

Antitrusters are in the new arrangements because of the consent signed
last year. The decree ended a Justice Dept. suit charging RCA and NBC
with a conspiracy to obtain television stations in five of the nation’s top
markets—and specifically attacked the exchange by which RCA-NBC ac-
quired Westinghouse Broadcasting Co.’s Philadelphia stations. To settle the
suit—after the Supreme Court had upheld the Justice Dept.’s right to inter-
vene, despite Federal Communications Commission approval of the deal—
RCA-NBC agreed to dispose of the Philadelphia stations.
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Minuteman

...Another
major

Minuteman, a three-stage solid propellant intercontinental
missile, is moving through its early development and test
programs on or ahead of the time schedule originally set for it.
This advanced ICBM, the fourth in a family of four Air Force
ballistic missiles, is designed to be fired automatically from under-
ground silos or mobile launchers. Minuteman will be constantiy

at “ready” giving America an almost instantaneous retaliatory
capability for defense ¢ The Minuteman concept developed early in
1957 when Space Technology Laboratories conducted a study of
the characteristics of second-generation missiles to satisfy the
requirements of the Air Force Ballistic Missile Division. STL provides
over-all systems engineering and technical direction for Minuteman
as it has for the Atlas, Titan, and Thor programs. The application of
compatible components, systems, and experience developed through the
years is bringing Minuteman closer to the threshold of operational
capability e Among the industrial organizations developing Minuteman
are such major contractors as: Boeing Airplane Company for assembly and
test; Thiokol Chemical Corp., Aerojet General Corp., and Hercules

Powder Company for engines; Autonetics, a Divisionof North American Aviation
for guidance; and Avco Corp. for re-entry vehicle.

USAF weapon
system in
development

To assure continued growth in these and related space
programs, STL is already projecting state-of-the-art advances
five and ten years ahead. Outstanding scientists and
engineers with unusual capabilities in propulsion, electronics,
thermodynamics, aerodynamics, structures, astrophysics,
computer technology, and other related fields and disciplines are
invited to investigate positions at STL. Please send resumes to;

r SPACE TECHNOLOGY LABORATORIES, INC.

5 P. 0. Box 95004, Los Angeles 45, California, Attention: Mr. Richard A. Holliday
. J Los Angeles o San Diego e Santa Maria e Sacramento e Denver e Cheyenne
Cape Canaveral e Washington, D. C. e Manchester, Engiand e Singapore e ‘Hawaii
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CARE

AT

'R OPPORTUNITI

ATLANTIC
MISSILE RANGE

AND
FORT HUACHUCA

Service to scientific exploration
has been performed by the
Guided Missiles Range Divi-
sion of Pan American World
Airways since 1953.

Pan American has prime responsibility for the engineering, oper-

ation and maintenance of the Air
Force Missile Test Center’s 5,000
mile Atlantic Missile Range be-
ginning at Cape Canaveral.

Now, having been awarded a
prime contract by the Army Sig-
nal Corps, Pan Am has the new
responsibility for engineering and
operating an Electronic Environ-
mental Test Facility near Fort
Huachuca, Arizona. Fort Hua-
chuca will be the brain center of
the Test Facility, where informa-

tion gathered in the field will be analyzed in the Army’s auto-

matic data processing facilities,
among the most modern and
complete in the world.

Additionally, Pan Am will en-
gineer, install, operate and
maintain facilities for a “test

Openings for:
ENGINEERS

Telemetry
Optics
Communications
Command Control
Microwave
UHF
VHF
Civil
Electrical

PHYSICISTS

MATHEMATICIANS
TECHNICIANS

Radar Operators
SCR 584
MPQ 12
FPS 16

Telemetry

Communications

Optics

range for Army drone aircraft,
with drone flights to be moni-
tored by radars, telemetry, and
optical equipments.

To investigate career opportunities with Pan Am at the
Atlantic Missile Range, contact J. B. Appledorn, Dept. H-1,
Guided Missiles Range Division, Patrick AFB, Florida;

or at Fort Huachuca, contact C. A. Hodgins, Dept. H-1, 1535
East Broadway, Tucson, Arizona.

N
S
\____/
PAN A M

=
AN )

GUIDED MISSILES RANGE DIVISION

= ——

PATRICK AIR FORCE BASE, FLORIDA
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Electron Tube News
-..from SYLVANIA

mr

|

Cool operation sparks
home-radio sales
when you design around

SYLVANIA100-m»
» ALL-AMERICAN F

6 ::;-E. eesm I‘O
- 9 5 i (& T o)
‘ ;‘O: .

Originated by Sylvania—the 100-mA All-
American Five requires % less heater power,
opens new design possibilities and offers signifi-
cant merchandising opportunities. Now, tube
layout is comparatively unrestricted, cabinet
styling is more flexible. Cost reductions in cabi-

netry, circuitry and components are within easy
grasp. Tube reliability is enhanced. Printed cir-
cuit techniques can be used advantageously.
Here, then, are important advances in home
radio design—made possible by the Sylvania
100-mA All-American Five.



Named to the All-American Five are: 18FW6, semi-
remote cut-off pentode; 18F X6, pentagrid converter;
18FY6 high mu triode-double diode; 32ET5, beam
power pentode; and the 36 AM3, half-wave rectifier—
a tube complement with proven field experience.

Lower ambient temperatures
increase design flexibility and

G

Ef * RATED E i i -
= e offer substantial economies. Ra

IR s dio cabinets utilizing this.care-

Esig SIRVOLIS (BMS) fully mated complement show
temperature reductions of 20-
25%. The area of the power out-
put tube shows an even greater
temperature decrease—as much
as 30%. As a result, less expen-
sive plastics can be used. Vertical

POWER OQUTPUT IN WATTS
5
TOTAL HARMOMIC OISTORTION IN PERCENT
MAX-SIGNAL CURRENTS IN MA

chassis can be designed without
special heat shielding. Placement

LOAD RESISTANCE N ONMS

of the power output tube is no
longer critical because of heat—

wide, outside ‘“berths” are un-
necessary —designs can be com-
pact. Printed circuit boards may be used without
deterioration in set life and performance caused by
high ambient temperatures.

Tube reliability is increased. Sylvania heater design
of the 100-mA line provides for more balanced dis-
tribution of the heater voltages in the heater string.
Surge voltages across individual tubes are minimized.

Sylvania 100-mA All-American Five can be used in
existing 150-mA designs with a minimum of redesign
time. The 100-mA tube complement presents many
advantages that can be directly translated into con-
sumer benefits and increased home radio sales.

New developments in the 100-mA line. Sylvania is
developing further tube complements that will incor-
porate the inherent advantages of a cooler-operating
100-mA line. These include a four tube line for home
radio sets, a complement for FM radio receivers, and
two new types that hold exciting possibilities for
quantity-produced Hi-Fi.

Your local Sylvania Sales Engineer will gladly give
you the whole story on the Sylvania 100-mA line.
Call him or write Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 195, 1740 Broadway,
New York 19, New York.

SYLVANIA

Subsidtery of GENERAL TELEPHONE & ELECTRON/ICS G5



NEED PRODUCT INFO? LOOK IN THE NEW

electronice

' GUIDE
B e

electronics BUYERS GUIDE

You’ll find detailed facts about the products of
almost 700 different advertisers — that’s 429; more
than you’ll find in any other electronics directory.

There’s also 64 pages of reference data about mar-
kets, materials and design — vital information for all
working in electronics. Also local sales offices of man-

ufacturers . . . the names, addresses and phone num-
bers of representatives . . . complete lists of manu-
facturers . . . registered trade names . . . and also, of
course, the most complete listing of all electronic and
related products. Tells what you want to know . « »
When you're ready to buy.

@ @ A Mcorow-Hill Publication » 330 West 42nd Street. New York 36, New York
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Following RCA’s announcement of the nuvistor
concept and subsequent announcement of the
first commercial nuvistor type—the 7586 general-
purpose industrial triode—comes news that a
nuvistor tetrode is now available to equipment
.manufacturers on a limited sampling basis. This
developmental small-signal tetrode—RCA Dev.
No. A-2654—promises to extend the horizons of
the nuvistor concept far into the entertainment,
industrial and military electronic fields.

VELOPMENTAL TETRODE
HEATER VOLTS

- NN
22| GRID-N22 vou’s so . _L €ci=0
LT

&

3

PLATE (Ip)OR GRID-Ne2 (Ic2) MILLIAMFERES

o 20 40 60 80 00 120 140 60 180 200
PLATE VOLTS

Incorporating all the advantages of nuvistor
design, this small-signal general-purpose tetrode
is Step 2 of a daring electron-tube-improvement
program by RCA. Our developmental work in-
dicates that the nuvistor tetrode will establish
new high standards of tube performance for the
electronics industry.

Dynamic in Concept

RCA had as its objective in the design of the
nuvistor tetrode superior performance in many
amplifier applications, particularly at the higher
radio frequencies. The new tube is V5 the size
of conventional rf-amplifier tetrodes, and con-
sumes approximately 2 the heater power.

The nuvistor method of construction elim-
inates or minimizes many of the known causes
of tube failure. Use of only ceramics and strong
metals provides a structure of extreme rugged-
ness. Brazing of all connections in a hydrogen
atmosphere at extremely high temperatures elim-
inates structural strain and element distortion.
Exhaust and seal-off at very high temperatures
minimizes gases and impurities from metal parts.

Opening a New Era:
“Nuvistorization”

The nuvistor tetrode shows great promise for
mixer, oscillator-mixer, if-amplifier and low-level
video-amplifier service.

Application tests in laboratory circuits show
that the nuvistor tetrode will give top perform-
ance in industrial and military equipment. Out-

standing performance has been obtained in the
mixer and if-amplifier stages of such equipment.

Nuvistor
. Developmental
Small
Signal
Tetrode
TYPICAL DATA
ELECTRICAL:
Heater, for Unipotential Cathode:
Voltage {ACor DC) .......ocorvrrennnnee - 6.3%10% volts
Current 0.165 amp
DIRECT INTERELECTRODE CAPACITANCES (opprox.}:
Grid No. 1 to plote .o........ccooucurnnpnnn. 0.00 unf
Grid No. 1 to cothode heater, grid No.
2, metol shell ond internol shield 6.0 nuf
Plote to cothode, heater, grid No. 2,
metol shell and internal shield ........ 1.4 nuf
Heater to cathod. 1.4 ppf
CHARACTERISTICS, CLASS A; AMPLIFIER:
Plate Supply Voltoge ........... 125 volts
Grid No. 2 (Screen.Gri 50 volts
Cathode Resistor ..... &8 ohms
Plote Resistonce (o 0.2 megohm
Tronsconductonce . 10,400 umhos
Plote Current ... 9.6 ma
Grid—No. 2 Current 2.9 mo

Grid—No. 1 Voltoge (opprox.} for plote
current of 10 G ..o, —5 volis
MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES:

250 max. volts
110 mox. volts

GRID—NO. 1 VOLTAGE:
Negotive bios volue +

55 mox. volts
2 mox. volts
0.2 mox. watt
2.2 mox. wotls
2 mox. ma
20 mox. ma

Positive bios volue ..
GRID—NO. 2 INPUT ...
PLATE DISSIPATION ...
GRID—NO. 1 CURRENT.
CATHODE CURRENT
PEAK HEATER-CATHODE VOLTAGE:

Heater negotive with respect to cathode

Heoter positive with respect to cothode

MAXIMUM CIRCUIT VALUES:

Grid—No. 1 Circuit Resistance:
For cathode-bias operotion ..................

100 mox. voMs
100 max. volts

1.0 mox, megohm
DESIGN ENGINEERS: You will want to evalu-
ate this tetrode for possible use in your equip-
ment designs. For more details on nuvistors and
information on how you may obtain samples of
the tetrode call your RCA Field Representative
at the Field Office nearest you.

Among other nuvistor types in development at
RCA is a beam power tube for military, indus-
trial, and entertainment applications. Half the
size of its present-day counterpart, the nuvistor
beam power tube will have a maximum plate-
dissipation rating of 30 watts, and an output of
several watts with less than 75 volts on the plate,

The Most Trusted Name in Electronics
® RADIO CORPORATION OF AMERICA

EAST: 744 Broad Street, Newark 2, New Jersey. HUmboldt 5-3900. MID-WEST: Suite 1154, Merchandise Mart Plaza,
Chicago 54, lllinois. WHitehall 4-2900. WEST: 6355 E. Woshingon Blvd., los Angeles 22, Colifornia. RAymond 3-8361.
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ANOTHER

DRESSER BREAKTHROUGH,
WORLD'S TALLEST
MAN-MADE STRUCTURE

Soon, Television Station KFVS-TV will beam programs from
atop this steel tower soaring 1,676 feet into the sky near
Cape Girardeau, Missouri—the tallest structure ever built
by man! Taller than the Empire State Building by 204 feet,
KFVS-TV’s new tower will beam a signal to an enlarged
market area of 31,800 square miles. A service elevator will
take 25 minutes to reach the top—the longest elevator ride
in the world!

This is the latest in a long series of record-breaking tall
television towers designed and built by Dresser-Ideco
Company, Columbus, Ohio, one of the Dresser Industries.
Builder of more than half of the Nation's television towers
taller than 1,000 feet, Dresser-Ideco has also constructed
hundreds of smaller towers for TV, radio and micro-wave
communication. In addition, Dresser-Ideco designs and
constructs aircraft hangars of many types, buildings for
commerce and industry, and various antenna towers and
structures for national defense.

At Dresser-Ideco, the world’s Tallest Tower is another
stepping-stone to new structural achievements to come. Here,
as with all Dresser companies, new products are being re-
searched, developed, tested and introduced. Individually, in
combination, or as a complete group, Dresser companies are
encouraged to put their specialized yet diversified skills and
facilities to work for yvou. We will gladly send you full infor-
mation on why Dresser equipment and technical services are
recognized as standards of comparison the world over.

-

e

TOMORROW'S PROGRESS PLANNED TODAY BY MEN WITH IMAGINATION

TRIES, INC,

Republic Nationai
Bank Building
Dallas 21, Texas

Equipment and technical services for the oil,
gas, chemical, electronic and other industries



From 100
to 2000 feet...

Dresser-Ideco builds any
type of antenna tower

No matter what the antenna sup-
port problem, Dresser-Ideco can
design and build a tower to do
the job. Below are some of the
many hundreds of Dresser-Ideco
towers serving the nation’s com-
munications industries and mili-
tary electronics facilities.

2
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3= W —
Surveillance radar towers on the
DEW line. Designed for hurricane
force winds and heavy ice and snow
loads. These are some of more than

1000 radar towers built by Dresser-
Ideco for the nation’s aircraft warne
ing system.

Multiple

antenna tower.

This big 729° tower
in Baltimore
cul:portc three
television antennas
on a 105’ wide
platform at the top.

Antenna

test range
tower for
Reight finding.
radar.

Microwave
antenna tower
typical of those
used in

systems built for
the Ohio Turnpike
and the

Illinois Toll Road.

Dresser-Ideco offers a complete
tower service. To benefit from
Dresser-Ideco’sdesign experience
and proved ability to deliver
quality structures at minimum
cost, write or phone Dresser-
Ideco Company, 875 Michigan
Avenue, Columbus 15, Ohio.
Branch: 8909 So. Vermont Ave-
nue, Los Angeles 44, California.

DRESSER-IDECO COMPANY

! DRESSER !
. _IDECD’
e
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FINANCIAL ROUNDUP

IBM Quarter Sales $339 Million

INTERNATIONAL BUSINESS MACHINES
reports net income for the three
months ended Mar. 31, 1960, was
$35,178,509 after U.S. estimated
federal income taxes. This in-
come is equivalent to $1.92 a share
on the 18,280,759 shares outstand-
ing at the close of the period.
In the -corresponding period of
1959, the net figure was $28,964,684
or $1.59 a share on 18,231,464
shares. The net income figure this
year before taxes was $72,028,509,
compared with $59,297,684 in 1959.
The gross income for the 1960 pe-
riod from Jan. 1 to Mar. 31 from
sales, service and rentals in the
U. S. amounted to $339,852,677,
compared with $295,631,278 in the
corresponding 1959 period.

Automation Industries, Manhat-
tan Beach, Calif., announces sales
of $3,777,668 for the twelve months
ended Dec. 31, 1959. This income
includes that of Jobbins Electron-
ics, Inc., Ultrasonic Testing and
Research and Industrial Leasing—
all wholly-owned subsidiaries.
This sales figure represents a 45-
percent rise over the 12-month pe-
riod ended Apr. 30, 1959, accord-
ing to C. D. Denny, president.
Earnings remained substantially
constant at 9 cents a share for
both periods.

Compudyne Corp., Hatboro, Pa.,
manufacturer of computer-oper-
ated electrohydraulic control sys-
tems, announces signing of an ac-
quisition agreement with Ameri-
can Measuring and Control Inc.,
Waltham, Mass. This is the seec-
ond acquisition by Compudyne.
Terms of the merger are an ex-
change of 80,000 shares of Com-
pudyne stock for all the shares of
AM&C.

Directors of Avnet Electronics,
Westbury, L. 1., report completion
of voting on a recommendation for
a two-to-one stock split. A stock-
holders’ meeting slated for May
10 will be asked to authorize an
increase in shares from the one
million now authorized to three
million and a reduction in par

value from the present figure of
ten cents to five cents to allow for
the planned split. Avnet assembles
and distributes semiconductors,
connectors and other components
to the electronics industry. The
company maintains plants in West-
bury, Los Angeles and Sunnyvale,
Calif., and Chicago.

Energy Fund, Inc., announces
present total assets of $10,103,597
at the close of business on the 4th
of this month. D. C. Samuel, presi-
dent, says in less than 43 years the
fund has grown from about $950,-
000 to the current amount. Per-
share net asset value during this
period has risen 95 percent from
$12 to $23.39, including capital
gain distribution of $2.45. Cur-
rently, the fund’s largest holdings
are in Ampex, Texas Instruments,
Litton Industries and Philips’
Lamp.

Minnesota Mining & Manufactur-
ing reports purchase of Mutual
Broadcasting System for an undis-
closed sum. This is the third owner-
ship MBS has had since 1957.
R. F. Hurleigh will remain pres-
ident.

25 MOST ACTIVE STOCKS

WEEK ENDING APRIL 15
SHARES
(IN 100’s) HIGH  LOW

CLOSE
RCA 1,335 5%  70% 754
DuMont Labs 1,134 10 8% 9%
Int’l Tel & Tel 1,079 40%2 38% 40
Ampex 783 36 U Un
Philco Corp 635 354 32y, 33%
Sperry Rand 531 22 211, 21%
Westinghouse 469 54 S2%i 54
Gen Elec 457 Bk 99% 94
Gen Tel & Elec 430 8412 8lls  B4l4
Siegler Corp 429 3Bl BK 38

Sterling Precis 423 2% 2% 2%

Texas Inst 374 219v, 209 215%2
Litton Ind 343 9% 5% 77
Heli Coil 323 My N% Ky,
Fairchild Camera 317 1 146% 166
Avco 317 % 13 13
Varian Assoc 7 50 48Ys  48%
Victoreen last 302 12 10% 12
Univ Controls 291 15% 13%  13%
Magnavox 240 45 0% 45

Amphenol Borg 240 45Ys 422 451
Reeves Snderft 236 8Ys T 1]

Electron Corp 213 14% 12% 143
Dynamics Cerp Amer 212 113%  10%2 10%
Raytheon 209 M 4% 2%

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listings are prepared exclusively for
ELECTRONICS by Ira Haupt & Co., investment
bankers.
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When it comes to SEMICONDUCTORS

For the most complete line of solid state devices...

@ Westinghouse has perfected the widest selection of rectifiers,
transistors, and special semiconductor devices available in the
industry. In Silicon power rectifiers, Westinghouse is the
acknowledged leader in the field.

For the most dependable semiconductor devices...

@ Every Westinghouse semiconductor device has been carefully
designed, manufactured, and thoroughly tested to assure long life, high
reliability, and excellent stability.

For true voltage ratings in silicon power transistors...

® Only Westinghouse 2N1015 and 2N1016 silicon power transistors offer

irue voltage ratings, guaranteed by 1009, power testing—means they may be operated
continuously at the V¢g listed provided the power dissipation of the transistor is

not exceeded. Other conventional power transistors derate the V¢g voltage

under comparable conditions.

For new and unusual ideas in semiconductors. ..

® Westinghouse is constantly pioneering in exciting new

semiconductor devices. Among the latest: a new 50 ampere “TRINISTOR”*
controlled rectifier; new thermoelectric cooling devices; an extremely

rapid and sensitive infrared detector.

For quality, reliability, performance, and availability. ..

@ Come to Westinghouse! For more

information call your Westinghouse representative,
or write directly to Westinghouse Electric

Corp., Semiconductor Department, Youngwood, Pa.

you cAN BE SURE...IF TS " Vestin house

*Westinghouse Trademark Westinghouse Semiconductor Department, Youngwood, Pa.
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|
Max. One
Max. bC C t Max. Rev. Peak
S".ICUN RECTIFIERS P.R.V. e T c%yglesﬁ'(? Current @ Max.
Resistive Load 'Fu'II.Loadge Temp. & P.i.V.
Low - 1N1217 SERIES 50-1000Vv. | 500 MA @ 110°C. AMB. 15 AMPS. 1.5 MA @ 150°C.
RECT. ——— T 1N1227 SERIES 50-1000 V. 1.6 A @ 140°C. CASE 15 AMPS. JUNCTION |
. 1N1341 SERIES 50-600 V. 6 A @ 150°C. CASE 160 AMPS. 1
MEDIUM o= o
o r_.'y 1N1199 SERIES 50-600 V. 12 A @ 150°C. CASE 200 AMPS. 10 MA @ 190°C. |
! RECT -. “’ IN1191 SERIES | 50-600 V. 18 A @ 140°C. CASE 220 AMPS. JHNCIHal
1N1183 SERIES | 50-600 V. 35A @ 140°C. CASE 220 AMPS. :
N 50-500 V. 70 A @ 150°C. CASE 00 AMPS, 30 MA @ 190°C,

: 1N1396 SERIES @ 12 A @ 190°C. |
HIGH 1N1660 SERI 50-500 V. 160 A @ 125°C. CASE 2000 AMPS. 40 MA @ 190°C.
POWER 'w’{ ‘..'ﬁ . 2 JUNCTION

_ RECT. ™" 1N1670 SERIES | 50-500 V. 240 A @ 125°C. CASE 3000 AMPS. san{tJ/'\“é;Tllgg"c.
439 SERIES 50-600 V. 240 A @ 125°C. CASE 3000 AMPS.

Class Typical Operation - Maximum Ratings |
GERMANIUM TRANSISTORS = T [ vee ] e | /e | o
pa heed| mc/s v ma mw °G
AUDIO-PNP 10 100 1.2 20 200 180 | 85
AUDIO-PNP 10 70 1.1 20 200 180 | 85
AUDIO-PNP 10 33 0.85 20 200 180 | 85
| IF  -PNP 3 5 3 20 150 125 | 85 |
IF  -PNP 3 20 9 20 150 125 | 85
IF -PNP 3 14 7 20 150 | 125 | 85 |
hte Vcex 1 Ty
Type lf»-rs fame Volts An:ps °C
2N1015 SERIES—2 AMP, o= NPN 10 (Vee=4V | ALPHA CUTOFF | 30-200 7.5a 150 |
= l.=2 A) .300
2N1016 SERIES—5 AMP. i NPN 10 (Vee=4 V ALPHA CUTOFF 30-200 7.5a 150
l. 1e=5 A) .300
DED Al » » Reverse T }
J A | | B"'I%alz‘:‘":" Blocking Turn-on Turn-oft |
| » | N R : ’ » @ 125°C T X \itg%Q%eTJ Time Time l
—= o« TYPICAL |
o - 50-200 VOLTS [ 50-200 VOLTS J 1.0 4 SEC. l 15-20 4 SEC, |

n

INFRARED
DETECTORS

= Noise Eauiva'lent
- Type Power (NEP) Watts
L _— 812 TYPICAL LIMIT
- 5x10-~1 10—to MAX,

e it s e st s il —

Standard rectifier assemblies are available in all types of circuit
configurations,and are designed for either forced airor natural
convection cooling with a wide range of ratings. Nickei-plated
copper plates and other materials used in these assembiies
have been chosen to insure satisfactory performance in corro-
sive atmospheres and high ambient temperatures.

!
!
i
i

SR — - - —

— e e .

Two types are available in commercial quantities: WX814
(2.5 0z.) and WX816 (3.0 o0z.). Both types measure about an
inch and a half square and will find immediate application in
cooling germanium transistors, infrared detectors, optical sys-
tems, mechanical and electric instruments, laboratory and
portable medical equipment, and related fields where spot
cooling below ambient is necessary.

Wave-length Time Constant,
Response. Microns » SEC.
1.12 TYPICAL LIMIT

0.1 0.2 MAX.

The types listed are just a small sampling of the complete line. which can be supplied in volume quantities for prompt deliveries. 5
. |

[ P

e

electronics « APRIL 29, 1960

CIRCLE 25 ON READER SERVICE CARD 25



Specify

for

2N327A
2N328A
2N329A
2N330A

SILICON
PNP TRANSISTORS

T~
New low levels of | ;
baked at 200°C for

200 hours for
utmost stability.

Specify Sperry through
AVNET

exclusive Sperry
Distributor East of the
Rockies.

Factory Prices, for
quantities 1-999

Call your
Avnet
Applications
Engineer

For dependable service

and immediate delivery”

AVNET

SAVNET70 State St.,Westbury, N.Y.- ED 3.5800
AVNET+751 Main St.,waltham, Mass.. TW 9-8330
AVNET4180 Kettering Blvd. 6aton 39, Ohio- AX 8-1458
AVNET»2728 N. Mannheim Rd., Melrose Park, }11.-GL 5-8160
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MARKET RESEARCH

Japan Goods to U.S. Triple in Year

1956

1957

1958

1959

$0 $20

| MILLIONS OF DOLLARS |

$f6
$80

$40 $60

JAPANESE ELECTRONICS EXPORTS TO U. S.

MULTIPLYING nearly three and one-
half times in one year, Japanese ex-
ports to the United States rose from
$22 million in 1958 to $76 million
in 1959, reports the Business and
Defense Services Administration’s
Electronics division.

Of the total value of Japan’s ex-
ports of electronic products in 1959
to all countries—$135.3 million—
those to the United States ac-
counted for 56 percent.

Radio sets continue to dominate
exports from Japan. Last year six
million radios valued at $62 million
were sent here, in comparison with
two and one-half million sets worth
$18 million in 1958.

Table lists products exported in
1959 from Japan to U.S.:

TUnlits Dollars
(Thousands)

Radlo receivers, total... 6,052 62,373
Tnbe type ........... 457 2,652

3 or more transistors.. 3,990 57,272
Other ............... 1,605 2,549
Radio-phones .......... 21 547
Sonnd recorders ....... 41 1,617
Amplifiers ............. 34 460
Microphones ........... 161 321
Speakers ..... 1,155
Condensers .... 0 533
Earphones 0 619
Electron tnbes, total.... 7,911 2,088
Recelving ........... 7,704 2,034
Other ............... 207 54
Transistors ............ 2,893 1,581
Other semicondnectors. 597 92
Phono parts ........... — 824
Other prodnets ........ — 3.432

Both transistor radios and receiv-
ing tubes showed heavy gains. In-
terim export records reveal rising
trend through 1959: radio receiv-
ers with three or more transistors
—1.2 million units in the first half,
1.8 million in third quarter and 1.5
million in fourth quarter; receiving

tubes—2.1 million units in first
half, 2.6 million in third quarter
and 3.0 million in fourth quarter.

Railroads in 1959 spent $100
million for electrical and electronic
supplies—an increase of 16 percent
over 1958 levels, according to re-
ports from the Association of
American Railroads.

Railroad purchases of electric and
electronic products amounted to
seven percent of the $1.4 billion
total the carriers spent in 1959 for
day-to-day supplies of all kinds,
the A. A. R. reported. The railroads
also spent $818 million for capital
equipment and other improvements,
including such items as traffic con-
trol and communications, it added.

':,"‘:,“&FIGURES OF THE WEEK

Production
Week of 4-8

450 -~

SOURCE: EIA

1959 —— 1960 —
1] e 11 1
AM)IASOND JFM APR

APRIL 29, 1960 - electronics



NOW YOU CAN

SPECIFY SPERRY
FOR 2N327A

SoF

SPERRY SEMICONDUCTOR DIVISION, SPERRY RAND CORPORATION, SOUTH NORWALK., CONNECTICUT
Call or write: Sperry Semjconductor, Wilson Avenue, SOUTH NORWALK, Conn., VOlunteer 6-1641; in NEW YORK PLaza 2-0885;
3555 W. Peterson Ave., CHICAGO 45, Ill., KEystone 9-1776, 2200 East Imperial Highway. EL SEGUNDO, Calif.,, ORegon 8-6226.

electronics * APRIL 29, 1960

2N328A
2N329A
2N330A

SILICON PNP TRANSISTORS
IN PRODUCTION QUANTITIES

Newly-added to the world's widest line of general-
purpose PNP silicon transistors, these popular types are
available immediately for your audio, switching and control
applications.

More than an additional production source for these
devices, you will find Sperry Semiconductor to be the source,
with new standards of quality and reliability.

Like all other Sperry transistors, these units feature new
low levels of I¢o and are baked at 200°C for 200 hours for
utmost stability. For immediate delivery on the 2N327A series,
contact the nearest Sperry sales office as listed below.

SPERRY STOCKING DISTRIBUTORS:
AVNET ELECTRONICS CORPORATION
70 State Street, Westbury, L. 1., N.Y.
Tel. EDgewood 3.5800 TWX: Westbury NY 2617
AVNET ELECTRONICS CORPORATION OF MASSACHUSETTS
751 Main Street, Waltham, Massachusetts
Tel. TWinbrook 9-8330
AVNET ELECTRONICS CORPORATION OF OH!0
4180 Kettering Boulevard, Dayton 39, Ohio
Tel. AXminister 8-1458 TWX DY 410
AVNET ELECTRONICS CORPORATION OF ILLINOIS
2728 No. Mannheim Road, Melrose Park, lllinois
Tel. GLadstone 5-8160 TWX: Franklin Pk. 2187
RADIO PRODUCTS SALES, INC.
1501 South Hill Street, Los Angeles 15, Calif.
Tel. Richmond 9-7471
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THREAT OR OPPORTUNITY?

Top quality Japanese components, radios, electronic com-
puters and many other products have already captured
nearly ONE BILLION DOLLARS in U. S. sales...annually.

Excellent quality plus low overhead enable Japan to
give U. S. design and production men the toughest com-
petition for domestic markets in electronics history!
Competition that grows each year.

GET THE FACTS!

Frank Leary, talented Staff Editor of electronics, was
sent to Japan for two months to work with the world-
wide McGraw-Hill News Bureau in reporting the un-

varnished truth about Japan’s thriving electronics in»
dustry from the inside in our May 27 issue.

They tell: Why Japan is concentrating on the U. S.
market. Which products. News about Japan’s brilliant
and original design achievements. The position of
Japan’s trade officials.

Mature, thoughtful reporting that will help U. S.
electronics men to plan infelligently.

ELECTRONICS MEN WANT TO KNOW!

Rugged, intelligent competition from Japan can only be
successfully met through an objective appraisal of the
facts. Only such understanding can lead to constructive



...SOLD IN U.S.A.

action. That’s why the most influential men in American
electronics will read the May 27 issue of electronics
again and again...the best time for your company to be
seen and heard from.

PERFECT TIMING!

You have a perfect opportunity to present significant
messages about your company, your products, your poli-
cles...your own ideas about “what to do” in the future.
Ideas well worth the most careful, thoughtful presenta-
tion. Get the highlights of this special issue in advance.
Your McGraw-Hill Representative will be glad to help.
Call him today. Make your message count.

ADVERTISE IN THE MAY 27TH ISSUE OF electronics
...YOU CAN'T AFFORD TO MISS IT!

Closing Date—~May 6, 1960 May 27, 1950 ]
electronics
THE ELECTRONICS MAN “BUYS"
WHAT HE READS IN...
SPECIAL
electronics FEE

ﬂBp A McGRAW-HILL PUBLICATION JAPAN
330 West 42nd Street,

New York 36, N. Y. o.a




for I-Band

Small-size, light-weight
Tunable Magnetrons

power output, high

TWO POSSIBLE VTM APPLICATIONS

| ALTITUOE
VTM HIGH FREQUENCY RECEIVER | | FREQUENCY | | OTSPLAY.
LOCAL ] SWEER AND MIXER DISCRIMINATOR ONIT
l_ OSCILLATOR GENERATOR
' DUPLEXER
R ol
ENEMY ——— RECEIVER FREQUENCY
RADAR T [ IMINATOR SENSING
s T ANO MIXER o ANTENNA
l 1 ‘ ‘ l ‘ DIRECTIONAL VTM SWEEP
— — — -
TRANSMITTED COUPLER GENERATOR
SIGNAL
L OUTPUT
———— HIGH POWER FREQUENCY REFLECTED -
e — erowave — VT M 11 "conrrol HHT? SIGNAL . ;::"s"'m"
= AMPLIFIER DRIVER uNIT &\4\ = (Getiuaton
>
EARTH 2
COUNTER-MEASURE SYSTEM ALTIMETER APPL.ICATION
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as well as S-Band.
(General Electric Voltage-
oscillate with uniform

efficiency, linear tuning.

New L-Band VTM ... 1000-2300 MCS

&.'- -’ | i

Features which make the new Z-5405 particularly Phone your nearest General Electric

valuable in equipments like sophisticated radar: TE ol i s sl 3
samples and application assistance.

Linear Tuning. Permits designing simpler circuitry to Schenectady, New York
use information generated. ERanklin 4-2211

High Efficiency. Eliminates need for forced air-cooling. Chlcago: Minois
Also reduces battery load, therefore SPring 7-1600 !
lengthens battery life. .

- . Clifton, New Jersey
Uniform Power Spectrum. Assures driving traveling GRegory 3-6387
wave tubes at optimum conditions. -
Dayton, Ohio

Smallest In Size, Lightest in Weight, Higher Power BAldwin 3-7151
Output. Aids in design of compaect, .
light-weight equipments. Los Angeles, Calif.

BRadshaw 2-8566
Prog/ess ls Qur Most Important Product Newtonville, Mass.

WOodward 9-8422

GENERAL ELECTRIC Washington, D. C.
EXecutive 3-3600

eB4aB-8461-24
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Japanese Tv Sets Arriving This Week

Line includes 8-in all-transistor portable and two large color models.

Importer says prices will be “substantially lower,” distribution national

JAPANESE TELEVISION SETS—Dboth
color and monochrome—are being
unloaded in quantity in U.S. ports
for the first time this week. Their
cost: “substantially lower.” Their
sizes: from 8- to 23-in screens.
Their distribution: nationwide.

The impact of this long-expected
development has not yet made itself
felt on American manufacturers
and consumers, but makers, users
and sellers are watching the situa-
tion closely.

Much Assembling Here

Many of the Japanese models are
arriving as bare chassis which will
be inserted in American cabinets
made to Japanese specifications.
Others are arriving complete except
for picture tubes which will be in-

serted from stocks purchased from
U. S. manufacturers.

These assemblies will be made by
the importer, Delmonico Interna-
tional, a division of Thompson-
Starrett Co. The work will be done
in the company’s 90,000-sq-ft as-
sembly plant in Corona, L. I.

It’s expected that one of the most
closely watched items in the line,
from a sales performance view-
point, will be an 8-in all-transistor
portable that operates from bat-
teries or standard line current. This
set contains two features that
American companies to date have
shied away from—small screen and
battery power.

Small-screen sets have not sold
well to American consumers. More
than one company looks back with

U. S. television production facilities like this Westinghouse assembly line
in Metuchen, N. J., are now facing competition from Japanese plants

32

regret to production runs of small-
size sets which fell far below the
most pessimistic sales expectations.

One major mid-west manufac-
turer told ELECTRONICS: “We tried
an 8-in set a few years back. The
customers turned out to be relatives
looking for a different present for
the graduate who had everything.
We sold that market and there it
stopped.” The spokesman added
that his company has “no immedi-
ate plans to try that particular ex-
periment again.”

Battery-powered sets have been
studied as commercial items for
some time. Inevitably, the weak
link has been in the battery.

U. S. sets that have been demon-
strated usually used rechargeable
batteries that operated for about
four hours after each charge. The
actual life of the batteries often
proved to be far less than expected,
averaging out at about 100 hours.

Importers of the Japanese sets
are not yet giving any information
on anticipated lifetimes of the bat-
teries they will use. “We have fig-
ures but we want to see how the
sets actually perform in the field
before we comment,” a spokesman
tells ELECTRONICS.

Talks with American manufac-
turers indicate doubt of the sales
success of the small sets, both in
consumer acceptance and the oper-
ating life of the batteries.

Color: Boost or Bust?

Regarding the expected impact
of Japanese color sets, U.S. mar-
keting experts seem to be divided
into two categories:

One group feels that any set that
gets more people watching color
will be good for business no matter
where it comes from.

The other school of thought is
that color sets need a lot of mainte-
nance expenditure, and that if the
imported sets don’t perform well
they will only detract from color’s
few hard-won gains.

APRIL 29, 1960 - electronics



Price of the set has been cited
often as the major stumbling block
to mass acceptance of color.

Although Delmonico is holding
off on price announcements until
the May 16-18 Parts Show in Chi-
cago, the importer says prices of
all items in the Japanese line will be
“substantially lower”.

Presently, a Japanese color-tv set
sells for the equivalent of $600 in
Japan. It is estimated that only 10
percent of the manufacturing cost
of a tv set is represented by labor.
The remaining 90 percent is ac-
counted for by materials in the set.

In view of this, U.S. manufac-
turers say, it’s not likely that the
Japanese color sets will be priced
significantly below U. S. models.

One area where U.S. companies
feel the Japanese sets will frighten
off customers is in service.

Delmonico points out the sets
are being made under an RCA
license by Nippon Victor in Tokyo,
and should resemble U. S. receivers
closely enough to present no diffi-
culty to repair men now servicing
American sets.

The imported color models will be
mostly 21-in units, although some
23-in sets will also be available.

Many Points of Sale

News of the Japanese imports
has started sales managers and dis-
tributors speculating on what
methods of distribution will be
used. A commonly asked question:
“Will the tv sets be sold in variety
stores, supermarkets and other un-
usual outlets?”

The importer isn’t saying just
yet, but points out he is importing
the sets to sell them and will use
whatever channels that do this.

Delmonico has a nationwide dis-
tribution net which includes such
names as Lynn Stewart in Chicago
and Radio Products in Los Angeles.

In addition, almost all the na-
tion’s major department stores and
discount houses have served as re-
tail outlets for Japanese radios now
so familiar on the American scene.

In the matter of servicing, the
importer plans to distribute service
information to local repairmen
through the dealer network. Data
will cover the full line of sets. This
includes the 8-in transistor battery
portable mentioned, a 17-19-21- and
23-in black and white line, and the
two color models.
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Aerial view of tramsportable tracking system being tested in Dallas

Space Trackers Need Bigger Antennas

Pioneer V tracking points up importance

of large antennas like one at Jodrell Bank

SATELLITE tracking performance
is tied to the size of antennas, the
National Aeronautics and Space
Administration reports.

On April 6, when the 60-ft track-
ing antenna at South Point, Hawaii,
was said to have trouble “reaching”
the 94.8-1b Pioneer V interplanetary
satellite, the 250-ft Jodrell Bank
dish at Manchester, England, had
no difficulty turning the probe on
and off.

Transmitting Commands

The British antenna, largest in
the free world, was transmitting
commands to the probe at 500 watts,
as Pioneer V whizzed by the 3.5
million-mile mark. At the same
time, however, reports NASA, the
smaller Hawaii dish had to trans-
mit at up to 16 times the output of
the Jodrell Bank dish—8,000 watts
—and had to repeat commands sev-
eral times before getting a response
from the probe.

Another development in space
probe tracking is reported from
Dallas, Tex., where the Alpha Corp.,
a subsidiary of Collins Radio, is
testing a transportable tracking fa-
cility under a joint Army Signal
Corp—Advance Research Projects
Agency (ARPA) program.

Test station (shown in photo
above) is part of a $6.25-million
contract awarded by the Signal
Corps for three stations. The Dal-
las station will be moved to an as
yet unnamed location after testing.
It consists of a 40-ft antenna weigh-
ing 66,000 b and a trailer-type data
collection facility.

Alpha says the antenna can track
from horizon to horizon, explains
that telemetered data along with
azimuth and elevation information
on positioning of the dish is proc-
essed in a van. Data is then trans-
mitted to a computing facility,
which also receives data from sev-
eral other tracking stations.
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Get much more information intle ...

electronics
BUYERS' GUIDE
and REFERENCE ISSUE

new electronics BUYERS’ GUIDE

When designs call for products in the field of elec-
tronics, the Guide solves problems in advance.

There’s a 64-page reference section with up-to-the-
minute data on markets, materials, components and
applications to make product selection easier.

Youw'll find detailed facts about the products of nearly
700 advertisers — that’s 429 more than you’ll find in

any other similar guide.

Also local sales offices of manufacturers. .. the names,
addresses, and phone numbers of representatives . . .
complete lists of manufacturers . . . registered trade
names . . . and, of course, the most complete list of elec-
tronic and related products. Tells you what you need to
know when you are ready to buy.

@ A McGraw-Hill Publication ® 330 West 42nd Street, New York 36, New York
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This is a cutaway of an Epoxy encapsulated stator wound with Epoxy magnet wire. All-Epoxy—an ideal combination for severe applications.

EPOXY MAGNET WIRE...IDEAL FOR

ENCAPSULATED SYSTEMS UP TO 130°C

A magnet wire must offer you al/l these important advantages
when used in encapsulated systems.

The wire must have outstanding compatibility—a require-
ment for good bond strength at elevated temperatures—high
dielectric strength under adverse moisture conditions.

The ideal magnet wire must also have excellent thermal and
high-impact shock resistance. And—it must be able to resist
corrosive and abrasive atmospheres.

Anaconda Epoxy meets all these requirements and more.
For this 130°C (AIEE Class B) magnet wire is compatible with
virtually every encapsulating compound tested to date. Equally
important, Anaconda Epoxy contains no polyester modifiers
—therefore offering greater resistance to hydrolysis.

In addition, Anaconda Epoxy costs no more than most

ASK THE MAN

Class A magnet wires—which means you can often thermally
upgrade your components to Class B without additional cost.
It’s readily available, too—in a full range of round, square and
rectangular sizes.

Epoxy can also be furnished in combination with Vitrotex
(glass-served) for added thermal overload protection,

So you can see how it offers you many interesting possi-
bilities for cutting costs and simplifying production through
standardization.

Our technical staff and Research and Development Lab-
oratory facilities are available to give you assistance in your
encapsulating and other magnet wire problems, See the Man
from Anaconda. Or write: Anaconda Wire & Cable Company,
25 Broadway, New York 4, N. Y. 60252

on IMNACONDA ... EPOXY MAGNET WIRE

ANATHERM 155°C (AIEE Closs A
high temperoture resistonce

NYFORM 105°C (AIEE Closs A}
superior windobility

PLAIN ENAMEL 105°C (AIEE Closs Al
low-cost enomeled mognet wire

FORMV AR 105°C {AIEE Closs A)
proven dependability

ANALAC 105°C {AIEE Closs A)
solderable moagnet wire




OZALI D 4
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NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING

.' -t '.“-'9.’:-

Standard materials, plus new thinking, result in big time and cost savings.

How to break the halftone
costs barrier

Some of the sharper repro men look-
ing to cut the high cost of using half-
tones in quantity have come up with
this little timesaver that goes for
pennies per halftone. Here was the
problem: 200 rush copies of 16 tech-
nical photographs were needed for a
service manual...a total of 3200
prints. This job would usually run
about $2,000 and take ten days...
that was too long and cost too much.

A bright lad thought about their
Ozalid whiteprinting equipment and
worked out this procedure: First an
8% x 10* screened film positive was
made by projection froma4*x 5" neg-
ative, emulsion away from emulsion.

This insured proper orientation of
the print in the final stage.

Next, the film positive and Ozalid
black-line plastic-coated paper
(105SZ) were processed in an Ozalid
Printmaster 810 at a rate of 12 feet
per minute. The 42-inch width of this
machine permitted two operators to
work simultaneously, cutting total
production time virtually in half!
The choice of Ozalid paper Type
105SZ was an excellent one. It gave
crisp, black-line images of great den-
sity due to the paper’s plastic coat-
ing. The entire project took just
under a fast six hours instead of the
usual ten days, and cost about $100.

Total savings: $1900 and 914 days
of production time. Pretty smart, we
think. By the way, we've got sample
packages available for the asking that
might very well give you the same
dramatic results. Why not write us
at Ozalid, Box DF, Johnson City,
New York. We'll be glad to help.

Looking for a fast case

of the blues?

The happy kind, we mean. The clean,
rich, decisive blue image that Ozalid’s
new Super-Speed Blue-Line (200SS)
gives. And when we say fast, that’s
exactly what we mean. Poor originals
are copied up to ten feel per minute
faster than with regular copy papers.

This is the first Ozalid copy paper
specifically designed for copying
semi-opaque originals at higher
speeds . . . at no sacrifice of line den-
sity in any sense!

But what does all this mean in prac-
tical benefits, other than increased
production at no loss in quality ?

Well, for one thing, it means that
you can now do a fine job on semi-
opaque material, such as one-sided
letters, documents and bulletins, at
the lowest cost of any copying proc-
ess...even if they're printed on bond
papers!

Another benefit is the clean, read-
able copies you can now produce
from soiled, yellowed documents and
low-translucency materials much
faster than ever before.

Is that all? Not by a long shot.
200SS actually turns low-powered
ultraviolet machines into pretty fast
units. And the faster printing speeds
mean faster return of the original
after each cycle.

Why not try this superb, high-
density blue-line paper today? It
really makes sense. Just call your
local Ozalid representative for a
demonstration.

Ozalid—Division of General Aniline & Film Corp.+ In Canada: Hughes Owens Co., Ltd., Montreal
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T low cost germanium general purpose
transistors give you 250 mw dissipation

NORMALIZED COMMON-EMITTER DC FORWARD CURRENT TRANSFER RATIO vs COLLECTOR CURRENT

... With
heta spreads
as low as 2:1

hy DC FORWARD CURRENT TRANSFER RATIO

Available in commercial production quantities, TI 2N1372
series germanium P-N-P alloy transistors make possible low-
cost applications that provide linear beta, high power gain
and low distortion characteristics. These general purpose
economy transistors are especially suited for your medium
frequency switching circuits, audio amplifiers and motor
control applications,

NOTE: hw NORMALIZED TO 1 AT |, = 50 mao

~75 T
e — COLLECTOR CURRENT — ma

- 125

Fully automatic testing and classification by CAT (Continu-
ous Automatic Testing) completely eliminates human error
and assures uniformity and reliability... ideal for your
production assembly and testing requirements.

Evaluate the specifications below and contact your nearby
TI distributor or TI sales office for the devices most suited
to your particular requirements.

- e S GED GED GEb D Ty GED VNS S GEEP D G WS TEED W D AP GHNE GEED IS GMEP GRAU GMEP GIND GIND GAND SDAF WY GED GED GED GED T TED T wmt GNP GED YED IR e e
r maximum ratings at 25° C ambient 2N1372 2N1373 2N1374 2N1375 2N1376 2N1377 2N1378 2N1379 2N1380 2N1381  Unit
| Collector—Base Voltage =25 —45 =25 —45 =25 —-45 -12 =25 -12 -25 v 1
Collector Current -200 -200 =200 =200 =200 -200 =200 =200 =200 -200 ma
| Total Device Dissipation 250 250 250 250 250 250 250 250 250 250 mw !
| Storage Temperature Range -55 to +100 °C |
| electrical characteristics at 25° € ambient |
l¢go Collector Reverse Current
| (Vep=-12v g =0) (max) -3 -4 ua |
| (Vgg = =20v  1g =0) (max) -7 -7 -7 ~7 -7 -7 -7 -4 pa i
(Veg = =15 Ig =0) (typ) ™ -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 pa
| hee dc Forward Current Transfer Ratio* (min) 30 30 50 50 75 75 95 95 30 30 |
I Vee = —lv l¢ = —50 ma) (typ) 45 45 80 80 95 95 200 200 100 100 |
(max) 95 95 150 150 150 150 300 300 300 300
| fap Common-Base Alpha-Cutoff |
i Frequency (typ) 15 15 2 2 2 2 3 3 2 2 me |
(Veg = —5v l¢ = ~1 ma)
I Noise Figure 1000 cpst (typ) 70 70 65 65 55 55 4 55 55 db I
I *Tolerance on all values + 109 for test set correlation. tConventional noise compared to 1000 cps and 1 cycle bandwidth.

GERMANIUM TRANSISTOR APPLICATION NOTE
1N2070

1 meg

High
Resistance
Sensing
Units

va-g @ 150]+

@ 50 v

1N2070

e v e D E— T G S G E—e D i) GED WY GRS GNP WY GED GNP Le Gy EEy E—y ED RS MM GED S G GEIS S G TR WS S P S GRS R S e

Relay Potter & Brumfield
LBS, SPDT, 9 ma

0—300 v or equivalent

Vv
R4 10K

SR

Bl
~ \2N1375

/1 Q2

R7 R2
560 10K

1N2070 NE7 3K "R3 10K

2Nl375

CAll resistors Y2 watt unless noted otherwise )

Write on your company letterhead for complete high resistance sensing circuit application report,

DESIGN LEADERSHIP
IN QUALITY
GERMANIUM TRANSISTORS

TEXAS

INSTRUMENTS

INCORPORATED
® SEMICONDUCTOR.COMPONENTS DIVISION
13500 N. CENTRAL EXPRESSWAY

POST OFFICE BOX 312 DALLAS. TEXAS
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Tropo Scatter
Spans a
Continent

60-ft tropo scatter antenna goes up near Rome as part of NATO system

Tropospheric scatter is the backbone of Project Ace High, a 4,000-
mile communications network for NATO. The story is told by Ace
High’s former project officer for planning and implementation

By LT. COL. H. R. JOHNSON
Chief, Communications Systems Standards

Section, Director of Communications, Head-
quarters USAF, Washington, D. C

A 4,000-MILE tropospheric scatter
system, designed to stretch an elec-
tronic fence around the European
edge of the Iron Curtain, is nearing
completion. The NATO system,
called Project Ace High, will link
all major radar outposts and oper-
ational headquarters in Europe into
an integrated military controlled
communications system.

Constructed under the direction
of the Supreme Headquarters Al-
lied Power Europe (SHAPE), the
system will make an arc from Nor-
way to Turkey.

When completed, Ace High will
incorporate an already-operating
troposcatter system in Norway
called Hot Line and will operate
in conjunction with an ionospheric
scatter system extending from
Paris to Naples to Izmir, called
Double Jump.

The backbone route of the final
system will consist of one and ten-
kw tropospheric forward scatter
links extending from northern Nor-
way through central Europe and
the United Kingdom to the Mediter-
ranean NATO countries and into
eastern Turkey. Circuit capacity of
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the main route will be 36 voice
equivalent channels (several of the
voice channels are equipped to pro-
vide telegraph service on the basis
of 12 to 18 telegraph channels per
voice channel).

Spur circuits consisting princi-
pally of line-of-sight microwave,
but in some cases relying upon low-
power tropospheric scatter, will
provide access to the main system.

The total route length of the sys-
tem is somewhat over 4,000 miles;
however, the longest operational
circuit that has been required to
date is on the order of 2,500 miles.
In all, over 400 of the most critical
voice and telegraph circuits of Al-
lied Command Europe will be car-
ried in the Ace High system. Many
more circuits of a less critical na-
ture will be carried through the
European civil telephone and tele-
graph systems, which have also
been improved and expanded under
the NATO intrastructure program.

Construction of Project Ace High
is well along toward completion.
Operation of the system will be car-
ried out by technicians from 15 na-
tions under the direct control of
SHAPE and through a military
chain of command.

The quality standards applied in
engineering the Ace High system
are among the most stringent ever

applied to a military system. The
basic guide lines governing system
design were those of the CCIR and
CCITT (International Consultive
Committee for Radio and Interna-
tional Consultive Committee for
Telephone and Telegraph). How-
ever, in some cases even these qual-
ity engineering standards were
modified and made more stringent.

To achieve reliability in excess
of 99.9 percent, care is being taken
to engineer the radio equipment
under the “operating spare” con-
cept wherein two independent am-
plifiers and four receivers are con-
stantly in operation at each circuit
terminal. Thus, equipment failure
may cause slight degradation in cir-
cuit quality but will not result in
a communications failure. Quad-
ruple diversity, in frequency and
space, will be employed in conjunc-
tion with the operating spare con-
cept to overcome the deep Raleigh-
type fading that is characteristic
of tropospheric forward scatter
propagation.

Special emphasis has been placed
upon the development of alarm and
monitor control facilities to give
constant GO/NO-GO indication of
equipment. These facilities are be-
ing designed to provide a degree of
fault localization in addition to pre-
senting a fault indication. Provi-
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sions are being made for monitor
control equipment to present a local
display at attended stations or to
permit automatic remote monitor-
ing of unattended microwave re-
peaters.

Organization

SHAPE has overall responsibil-
ity for the project and exercises
control through its Forward Scat-
ter Branch project office in Paris.
This international project office
passes on all plans, issues and ap-
proves all criteria, conducts inter-
national competitive bidding pro-
cedures and buys all required equip-
ment, maintains all program sched-
ules and accounts for all financial
aspects of the project to higher
NATO authorities.

International Standard Engi-
neering, Inc., a subsidiary of Inter-
national Standard Electric Corp.
(ISEC), and Hermes Engineering
carry out the detailed systems and
equipment engineering and installa-
tion necessary to produce an oper-
ating system. International Stand-
ard Electric is part of the Interna-
tional Telephone and Telegraph cor-
porate family.

The equipment suppliers for Ace
High were chosen after competitive
bidding and represent industry
from practically all NATO nations.
For example, forward scatter ampli-
fiers and receivers are being sup-
plied from the U. S., antennas from
Germany, microwave and multiplex
equipment from European sources.

36 Voice Circuits

Hot Line, which went into opera-
tion in 1958, consists of over-the-
horizon and line-of-sight links.
Built by International Standard
Electrie Corp. with U. S. funds, the
system has a capacity of 36 voice
circuits, any of which can be util-
ized for 12 telegraphic circuits. It
links Oslo in the south with Bodo
in the north, with intermediate sta-
tions at Trondheim and Mosjoen.

Double Jump, not a part of Ace
High, connects SHAPE in Paris
with  Allied Forces Southern
Europe at Naples and the Allied
Land Forces Southeastern Europe
at Izmir, Turkey. Overall distance
is 1,600 miles. Contractor was Page
Communications Engineers, a sub-
sidiary of Northrop Corp. The sys-
tem, now operational, has one voice
and 16 teleprinter circuits.
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Hermes Solid State

‘BINARY TO DECIMAL
CONVERTER

for converting any 4 bit code
to decimal illuminated dispiay

Binary to Decnmal
Converter, Model 260,
shown opprox. Y, size

$95

‘ (Nixie Bulb
not included)

NO FALSE READOUTS

Relays and tubes eliminated Discounts for

quontity purchoses

MAXIMUM RELIABILITY
100°% solid state circuitry

LONG USEFUL LIFE
No preventive maintenance required

OPERATIONAL FLEXIBILITY
Variety of four bit codes can be converted

LATCHING CIRCUITS

Provide memory for binary information

Werite for Technical Bulletin 260

Hermes

ELECTRONICS CO.

’B 75 CAMBRIDGE PARKWAY, CAMBRIDGE 42, MASSACHUSETTS
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NOW THERES A

PRICES CUT 4P T0 50% OH
GLNERAL LLECTRIC
SUICON LOW-CURRENT RECTIFIERS

| Leté say you need 1500 PV

service. This is the way
youie probably been doing it

¥ e ¥ £ o4

R S unite [INIEID with
200 PV at 75¢ =375

There wae an easrer way,
but 1t cost more:

F ¥ *

3 unite [TWI696] with
‘5_'0_0,”/V at [35=5405

But not any more !

How you can do it the easier
w3y, 3t less cost than the
old way.

3 unite [INI696] with 500
PV at 3 new low price of
§50=255
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BETTER WAY T0

- BUY SILIGON
REGTIFIERS!

General Electric’s new low prices on low current rectifiers

let you use fewer units with higher PIV’s for less cost; also

give you greater safety margin to handle voltage transients

Until now it was more economical to buy silicon rectifiers
with low PIV ratings and string them together in series. But
since General Electric has lowered prices as much as 50
percent, there’s a new and better way to specify rectifiers.

You can buy fewer, but higher-rated rectifiers to get the
PIV rating you want in series circuits at less cost. You also
save size, weight and installation costs.

You can buy greater safety against voltage transients
(more PIV ) at the same or less cost than before. For example:

1IN1095 (500 PIV), old 100-lot price....$3.50
IN547 (600 PIV), new 100-lot price. .. .$2.45
You save 30%, and get a higher-rated rectifier.

Check the sample price reductions listed at right and see how
much you stand to save. In general, the higher the PIV, the
greater the saving—with the most sizable reductions at the
high end of the 1N540 line. All 500 PIV units are now priced
at 400 PIV levels. Reductions apply to MIL-spec rectifiers, too.

This is just one of the many ways General Electric helps
you build greater reliability into your circuits. G.E. sets its
PIV ratings after derating at least 209, which means an
additional safety margin at no extra cost. All General Electric
medium and high-current silicon rectifiers now carry transient

PIV’s so you buy only the continuous rating you need and
still get full protection against occasional voltage transients.

G-E medium and high-current rectifiers can be worked right
up to maximum current and temperature ratings, even on
highly cyclical loads. They are completely free of soft-solder
joints which so often fail as a result of thermal fatigue. And
new I't ratings now give you a precise basis for picking the
right fuse.

Put all these extra advantages to work for you. Call your
G-E Sales Representative or Authorized Semiconductor Dis-
tributor for more information. In Canada: Canadian General
Electric Co., 189 Dufferin St., Toronto, Ont. Export: Inter-
national General Electric Co., 150 E. 42nd St., N. Y., N. Y.

Here ore some sample price reductions
(for quontities of 100 or more):

OLD NEW
MODEL PIV PRICE PRICE (NET)
1N538 200 1.05 .90
1N539 300 1.35 1.20
1N540 400 2.00 1.80
1N1095* 500 3.50 1.80
1N547 600 4.30 2.45
JAN/USAF 1N538 200 1.55 1.40
JAN 1N540 400 2.50 2.30
JAN 1N547 600 4.80 2.95
*Note that 500-PIV units are now priced the some as 400 PIV.

GENERAL @3 ELECTRIC

Semiconductor Products Dept., Electronics Park, Syracuse, N. Y.

electronics ¢ APRIL 29, 1960
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COUNTERMEASURES and the papilio glaucus turnus

NEW YORK ZOOLOGICAL SOCIETY PHOTO

CONFUSE THE ENEMY...
and gain modern warfare’s greatest defense...time!

42

A first look leads to a second thought, at least on
the part of an enemy of a Swallow-tailed cater-
pillar. His adversary delays, uncertain as to what
he is seeing, and our friend quickly departs.
Another natural counter-measure.

Using the same basic psychology as nature, the
electronic industry has developed a system which
enables a single aircraft to appear as a whole
squadron to the electronic eyes of an aggressor.

o
aiha N

-

While the enemy attempts evasions we gain time
—time to destroy him.

Many countermeasure systems are presently under
development at Instruments for Industry. Many
more have been successfully designed for all
branches of the military and produced in quantity.
The total facilities of I.F.I. permit every phase
from initial design through final production to be
completed at one facility. We invite your investi-
gation of our company or if you prefer write for
our comprehensive facility brochure.

A squadron of phantoms
or a deadly reality?

INSTRUMENTS FOR INDUSTRY, Inc.
101 New South Road, Hicksville, L. I.. N. Y,

CGraduate engineers with two or more years of circuit application in the fields of electronics or physics are invited to meet with Mr,
John Hicks in an informal interview or send complete resume to: Dir. Personnel, IFI, 101 New South Road, Hicksville, New York.
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Weather Rocket Network Opens

Month-long daily firings slated for this spring, summer and fall
Launchings hold important implications for future large spacecraft

A NETWORK of weather rocket sta-
tions permitting routine observa-
tion of the atmosphere at twice the
100,000-ft altitude now probed by
radiosonde balloons was reported
this month by the National Acad-
emy of Sciences-National Research
Council.

Instrumented low-cost Arcas and
Loki rockets were fired from Jan.
18 to Feb. 19 on a daily basis from
Wallops Island, Va.,, and Point
Mugu, Calif. Now it is disclosed
that month-long daily firing periods
are slated for this spring, summer
and fall.

The seasonal firing periods will
be part of the U. S. contribution to
a series of International Rocket
Weeks sponsored by the interna-
tional Committee on Space Re-
search (COSPAR).

The present network, consisting
of meteorological rocket firing sta-
tions at Tonepah, Nev., Eglin AFB,
Fla., and Cape Canaveral, Fla., plus
Wallops Island and Point Mugu, is
a joint undertaking of the Air
Force, Army Signal Corps, Atomic
Energy Commission, National
Aeronautics and Space Administra-
tion, Navy and the Weather Bu-
reau. The Army Signal Missile
Support Agency, White Sands,
N. M., provided rocket vehicles and
launched the initial test rockets.

Weather rockets can reach higher
than 40 miles, primarily to gather
data on winds; radars track the
paths of parachutes or clumps of
falling “‘chaff.” However, the Na-
tional Academy of Sciences-Na-
tional Research Council also indi-
cated that the regular firing of such
meteorological rockets had impor-
tant implications for the future de-
velopment of large spacecraft.

NAS-NRC expects rocket system
improvements will lead to routine
observations of temperatures and
pressures as well as winds in the
high atmosphere. This data will be
coupled with the information from
balloons and satellites, such as Tiros
I, to help scientists understand the
atmosphere.

electronics - APRIL 29, 1960

“The rocket measurements are of
immediate importance to under-
standing of the winds which large
rockets and space vehicles will have
to encounter during their flight,”
says the Academy. “It has been
learned that winds in the region of
the atmosphere which is being ex-
plored by the rocket system may ex-
ceed 250 mph, and that remarkable
changes in this wind sometimes
occur.”

The 77-1b, 8-ft solid-propellant
Arcas rocket carries 12 1b of in-
struments in its nose cone which
separates and is tracked as it para-
chutes earthward. Telemetry pack-
age sends temperature information.
Rawin (radio wind) ground gear
at the stations uses direction-find-
ers, provides recording of data and
tracking.

National Academy of Sciences is
the U. S. member of COSPAR,
which was established in Oct. 1958
by the International Council of
Scientific Unions. Coordinating
U. S. study and planning efforts in
the meteorological field is the Acad-
emy’s Space Science Board.

Although the meeting indicated
that most radar weather efforts aim

Transistors Aweigh

at prediction, there was some dis-
cussion of quantitative studies
using radar. SRI's Ronald T. H.
Collins suggested that radar be ap-
plied in measuring ordinary rain-
fall over large areas. He said radar
wave attenuation caused by precipi-
tation could be related directly to
the amount of precipitation, sug-
gested the precise amount of rain
falling into a lake or reservoir
could be determined.

Radar Conference

In another weather research de-
velopment, some 200 meteorologists
and radar specialists attended the
Eighth Weather Radar Conference
last week in San Francisco spon-
sored by the Northern California
branch of the American Meteoro-
logical Society and Stanford Re-
search Institute.

George R. Tenery of Chance
Vought reported that the Vought
Astronautics division is simulating
satellite passes and analyzing pro-
posed meteorological experiments
using satellites, and will be able to
rank satellite experiments in order
of merit for the National Aero-
nautics and Space Administration.

Transistorized radio receiver built into ship model hull allows naval reserve
officer trainees at Cornell to study ship-handling problems. Models are
controlled by equipment (right). Scaled-down vessels cost $2,000 each
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Measure transistor
characteristics —

Alpha (hy,)
Beta (h;.)

Input Resistance (h,)

- with the new BRC Type 275-A Transistor Test Set

Price: $935.00 F.0.B. Boonton, N. J.

Exclusive BRC features —

Unique null-type measuring circuit completely

unaffected by signal level fluctuations

Reads Alpha to three significant figures
Accurately measures at extremely low emitter currents

= plus

Permanent Calibration
Direct Readout of Alpha, Beta, and Input Resistance

on large easy-to-read dial

Built-in adjustable, metered collector and emitter

power supplies

Handles up to 5 amperes emitter current
Measures both NPN and PNP transistors

® Special test circuit guards against transistor burnout

Precision Electronic Instruments since 1934

BOONTON RADIO
CORPORATION

BOONTON « NEW JERSEY * U.S.A,

CIRCLE 44 ON READER SERVICE CARD

The BRC Type 275-A is an exceedingly
flexible and efficient instrument for the
precise measurement of basic transistor
parameters over an extended range of
operating conditions. It can also be used
to measure the characteristics of diodes
and other semi-conductor devices. Direct
readout of the following parameters —

e Alpha (hw) ® Beta (hye)

® Input Resistance (hib)
is presented on a large, easy-to-read dial
without correction or interpolation. Two
built-in, fully regulated, low ripple power
supplies furnish completely variable emit-
ter current and collector voltage.

SPECIFICATIONS

Alpha Measurement (hfp):
RANGE: (a) 0.100 to 0.999 (b) 0.9001 to 0.9999
ACCURACY: (a) + (0.1 4+ 2:09 ) op+ (by + 0.2%*
*when fa > 500 Kc. hto
Beta Measurement (hge):
RANGE: 7 to 200
ACCURACY: + (0.6 +-32) %+
*when fa 3> 500 Kc.  f€

Input Resistance Measurement (hyp):
RANGE: (2) 0.30 to 30 ohms (b) 3.0 to 300 ohms
(c) 30.0 to 3000 ohms
ACCURACY: (a) + 3%* (b) + 3%* above 30 ohms
)+ 3%"
* for linear impedances
Collector Voltage Supply:
RANGES: Internal: 0 to 100 V.D.C.
External: 0 to 100 V.D.C.
METERING: Range: 0 to 2, 5, 10, 20, 50, 100 volts
Accuracy: =+ 1.5% full scale

“Emitter Current Supply:
RANGE: Internal: 0 to 100 ma D.C.
External: 0 to 5 amp. D.C.*
*h e only; 13, 2> 100 ma D.C.
IE and I metered externally

METERING: Ranges: 0t00.1,0.2,0.5,1, 2, 5,
10, 20, 50, 100 ma.
Accuracy: + 1.5% full scale
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Consistently Dependable Capacitors

MILITARY “CPM” SERIES
in accordance with Spec, MIL-C-14167A
300, 400, 600 volts DC Working

Crut: AP 103N
- 08A}!
.03 1475-800 VOCW

Uninsulated Body Type CPM08

A \ED \_'
—‘9\, T uossbovieny)

Insulated Body Type CPM09

CAPACITANCE RANGE: ,001 mfd. to 1.0 mfd.
TEMPERATURE RANGE: —56°C to 4125°C without derating

MILITARY & INDUSTRIAL "TWK" SERIES
in accordance with MIL-C-26244 (USAF)
200, 300, 400. 600 volts DC Working

Uninsulated Body Type TWKN (equivalent to MIL-CPV08)

{ T\
— )_

Insulated Body Type TWKP (equivalent to MIL-CPV09)

CAPACITANCE RANGE: .001 mfd. to 1.0 mfd,
TEMPERATURE RANGE: -55°C to 4125°C without derating

Cornell-Dubilier’s High-Reliability Capacitors are
designed to stand up to the most severe environmental
and performance requirements for all military and in-
dustrial electronic equipment. And C-D puts it in writ-
ing! Certification records (covering the stringent quali-
fication and acceptance test programs each capacitor
undergoes) are furnished with each inspection lot.
Fabricated in scrupulously clean, temperature-and-
humidity-controlled surroundings, these miniature
metal-cased tubulars with glass-to-metal end seals also

CDE’ CORNELL-DUBILIER

%

electronics « APRIL 29, 1960

AFFILIATED WITH

FEDERAL

Cornell-Dubilier
high-reliability
capacitors...
certified for
complex
electronic
equipment

meet or surpass MIL-C-14157A and MIL-C-26244
(USAF) specifications.

So when you design electronic equipment in which
failure can’t be tolerated, specify Cornell-Dubilier H igh-
Reliability Capacitors. For complete details and engi-
neering assistance, write for Bulletins 188A-1 and 188A-2
to Cornell-Dubilier Electric Corporation, South Plain-
field, New Jersey. Manufacturers of consistently depend-
able capacitors, filters and networks for electronics, ther-
monucleonics, broadcasting and utility use for 50 years,

ELECTRIC CORPORATION

PACIFIC ELECTRIC COMPANY
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.. AND GENERAL ELECTRIC WILL HELP YOU
CHOOSE THE EXACT IRON YOU NEED

Whatever your soldering requirements may be-—from
complex miniature electronic sub-assemblies to heavy-duty
industrial uses—one of the high-speed soldering irons in
General Electric’s complete line will do the job. The
G-E irons shown above include (left to right):
MINIATURE for production-line soldering of sub-miniature
assemblies.
MIDGET for pinpoint soldering of hard-to-reach joints,
EXTRA HEAVY-DUTY for industrial high-wattage soldering,
LIGHTWEIGHT for soldering of most electronic components.
INDUSTRIAL for general industrial soft-solder applications.
For expert assistance in choosing the exact iron you need,
contact your General Electric distributor or local G-E
Apparatus Sales Office; or write Section 758-03, General
Electric Co., Schenectady 5, N. Y.

B'ogress /s Ovr Most Important Prodlvct

4
GENERAL @ ELECTRIC
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IT'S
WHAT’S
IN
HERE
THAT
COUNTS

Do you know, for instance...which electronic stocks are
hottest? Who's in the news and why? About “Three Ap-
proaches to Microminiaturization”? About the newest prod-
uct ideas hitting the market? What's up in production?
Opportunities overseas? What’s going on in Washington?

It pays to know more than the next man! The questions
above are just 6 reasons why you should subscribe to
electronics.

IF YOU'RE ON THE TAG END OF A ROUTING SLIP,

‘get your own subscription. Knowing what'’s going on is the

first step to going up.
Fill in the coupon below right now...it will pay big
dividends.

FIND WHAT YOU NEEI.) IN...
electronics

Renew my subscription for 3 more years,
Enter my new subscription.

U.S. Subscription Rates: —___3 years $12. _____1 year $6
Canadian rates $10 for 1 year. Foreign rates $20 for 1 year,

Name__

Street

City. Zone____State
Company

Street

City Zone State____
Your Title. Department.

Product Manufactured or Service Performed
Mail reply to: electronics, 330 West 42nd Street, New York 36, N.Y.
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An exciting new application in the missile control field

is the development by the Surface Armament Division at

Sperry Gyroscope Company of a silver-coated plastic lens
for use with the Navy’s Talos missile. As compared to
earlier metal versions, the new lens weighs substantially
less and provides twice the signal gain at the same pro-
duction cost! The Talos delivers, with extreme accuracy,
a high explosive or nuclear warhead to any altitude at
which airplanes now fly, as well as far beyond the range of
human visibility.

The silver coat imparts RF reflectivity and electrical con-
ductivity to the lens and is applied in paint form. As the
silver base for this paint, Sperry uses Handy & Harman’s
Silver Flake. An important quality of this flake is that its
waferlike particles are asymmetrical and overlap on the
surface of the lens, affording up to 35% of the conductiv-
ity of an equivalent weight and shape of fine silver.

Handy & Harman Silver Flake finds use throughout the
electronic and electrical industries...it is ideal for pig-
Your No. 1 Source of Supply and Authority on Precious Metals

General Offices: 82 Fulton Street, New York 38, N.Y.

electronics + APRIL 29, 1960

HANDY & HARMAN SILVER FLAKE

Coats Lighter, More Effective Plastic Lens
For Long Range Missile Control System

ments to make conductive coatings on such non-con-
ductors as ceramics, glass, mica, plastic and paper, as in
the manufacture of capacitors, thermistors, carbon re-
sistors, printed circuity and electrostatic shields.

Handy & Harman has available every form of silver
useful to manufacturers and fabricators — flake, powder,
paint, paste, sheet, strip, wire bimetals, silver oxide, diva-
lent oxide, etc. Our Research and Engineering Depart-
ment is always available to assist you in the selection
or use of any silver form for any application from
brazing to conduction coating. Below are listed six of our
Technical Bulletins. Please indicate their numbers for
prompt attention.

FineSilver .. ... ...ttt Bulletin A-1
Silver-CopperAlloys ...............c.iviinnnnn.. Bulletin A-2
Silver-Magnesium-Nickel .......................... Bulletin A-3
Silver Conductive Coatings .............covvveenn.. Bulletin A-4
Silver Powder and Flake. . . ........................ Bulletin A-5
Vacuum Tube Grade Brazing Alloys ................. Bulletin 25
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SQUARE-LOOP
TAPE CORES |
TO MEET YOUR
~ TOUGHEST
SPECIFICATIONS

Speed your specs to Dynacor

when you want square-loop tape

cores to exact requirements—fast! |

Here you'll find a dependable

combination of personnel, expe-

rience and facilities—the know-

{ how to deliver parameters to

| your very tightest tolerance re-

quirements for switching time,
flux, and noise.

Dynacor Square-Loop Tape
Cores are manufactured with the
high permeability alloys—Grain-
Oriented 50-50 Nickel Iron, 4-79
Molybdenum Permalloy, and
Grain-Oriented 3% Silicon Iron

. with fully guaranteed uni-
formity . . . under rigid standards
of control and inspection.

. Look to Dynacor for reliable
production and swift delivery of |+
your tape core requirements. For

| your convenience a full line of

| standard units are stocked for im-

mediate off-the-shelf delivery—
. Send for bulletins DN 2000, DN
2001, DN 2002. - 1

DYNACOR,
A SUBSIDIARY OF SPRAGUE ELECTRIC (0.

INC.
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Space Emphasis: Components

High-thrust propulsion systems on the way are
quickly making electronics problems critical

.DALLAS — High-thrust propulsion

systems projected during the next
five years will shift the critical em-
phasis in satellite development to
components and instruments, in-
cluding reliability in radiation en-
vironment.

That’s the feeling expressed by a
number of speakers at a conference
in Dallas recently on electrical
engineering in space technology.
Conference was sponsored by the
American Institute of Electrical
Engineers, Institute of Radio Engi-
neers, and the American Rocket
Society.

Richard E. Horner of NASA said
that adequate thrust will become
available in two to five years for
deeper space probes than are now
possible (ELECTRONICS, p 11, Apr
8). This, he declared, will mean
critical emphasis in the future will
shift from “the lifting problem” to
components.

Herbert Friedman, superintend-
ent of the Naval Research Labora-
tory’s Atmosphere & Astrophysics
division, said the instrumentation
of payload space in rockets and sat-
ellites of the future presents a “tre-
mendous problem.” Friedman said
there is some doubt about space
measurements of radiation taken so
far, due to the “primitive nature”
of the measuring equipment.

He added there is need for much
more accurate homing controls in
future satellite launchings, and
said the problem of stabilizing sys-
tems is a difficult one. Orientation
is likely to be accomplished, he said,
by rotating objects inside the satel-
lite package.

Long-Life Problem

John R. Pierce, director of re-
search for Bell Telephone Labora-
tories, said components for future
satellite communication systems
must have “assured lives of many
years” to economically justify ex-
tensive commercial systems. Pierce
said the present problem of space
communications is that of evaluat-
ing the life and reliability of dif-
ferent types of satellites, plus the

communication and orientation
equipment that go with them.

In May, he said, plans call for a
balloon communications satellite to
be put up in a 1,000 mile orbit as
part of NASA’s Project Echo. This
effort will provide data on just how
durable such a satellite is. If the
lifetime should be satisfactory, he
said, this could mean that world-
wide communications via satellites
is near. Echo will also furnish more
data on sky noise, Pierce said.

Both Pierce and George Mueller,
director of Space Technology Lab-
oratories’ telecommunications lab-
oratory, said work so far indicates
silicon solar cells are best suited for
the space vehicle’s transmitter
power source.

Antenna Instrumentation

Mueller said at the present time
transmitter efficiencies of 50 to 80
percent are possible at frequencies
below 1,000 Mc; efficiencies of 10 to
50 percent are possible at higher
frequencies.

Both men said great receiving
gains are made by increased an-

Finding Sensitivity

A steel marble, rolling down inside
this sloping spiral channel at ITT
Laboratories, helps engineers an-
alyze the sensitivity of fuzes used
in guidance and detonation mis-
giles. The rolling ball acts as a mov-
tng short circuit
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tenna diameter, but Pierce pointed
out that antenna costs rise sharply
with increased diameter. He thinks
better instrumentation of antennas
is needed instead of just “bigger
ones.” Pierce said the horn re-
flector type of parabolic antenna
shows considerable promise for fu-
ture satellite communications sys-
tems.

Stresses Simplicity

Navy Captain K. M. Tebo, said
two nuclear submarines — the
George Washington and Patrick
Henry—will be ready this year to
fire the Polaris missiles. The mis-
siles will have a range of 1,200
miles; each sub will carry 16 mis-
siles.

Tebo added that all tests of guid-
ance, accuracy, shipboard fire con-
trol system, and other systems on
the Polaris have shown excellent re-
sults so far.

Col. E. S. Chandler said Minute-
man will be available in “large num-
bers” by 1963, but he said electri-
cal engineers must “give greater
emphasis to simplicity of equip-
ment.” Such emphasis, he said, will
“automatically increase reliability.”

Dual-Purpose System
For Navy’s Missiles

NAVY’S SURFACE WARSHIPS will get
a new dual-purpose guided missile
system called Typhon. Equipped
with two different missiles, the sys-
tem will <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>