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MADT® transistors from Sprague®

6 for the highest r-f operating frequency of all mass-produced transistors

a for the fastest switching time of all mass-produced transistors

a for storage temperatures up to 100°C

DESIGN AROUND SPRAGUE
MICRO-ALLOY DIFFUSED-BASE TRANSISTORS

available now at sensible prices you can afford!

Sprague Germanium Micro-Alloy Diffused-Base
Transistors, well-known for their rugged vhf perform-
ance, are now priced below other transistors with com-
parable electrical characteristics. In many areas, this
permits designers to improve circuit techniques with-
out necessarily increasing costs. Expanded production
facilities enable us to ship quantity orders on short notice.
Add to this their wltra-fast switching time, and you
havethree good reasons why Sprague MADT® Transis-
tors have achieved their high level of acceptance.

With Sprague Transistors, circuits in vhf amplifiers
and oscillators can now operate with collector cur-
rents as high as 50 ma ... with power dissipation up
to 50 mw . .. with collector to base voltages to 15 v.
They have been application tested through the entire
military electronics vhf spectrum.

The application table may well suggest the use of
one or more Micro-Alloy Diffused-Base Transistor
types in your latest circuit designs.

Xk Sprague micro-alloy, micro-alloy diffused-base, and sur-
face barrier transistors are fully licensed under Philco pa-
tents, All Sprague and Philco transistors baving the same
type numbers are manufactured to the same specifications
and are fully interchangeable,

SPRAGUE COMPONENTS:

MICRO-ALLOY DIFFUSED-BASE
TRANSISTOR APPLICATIONS

Type Application

2N499 Amplifier, to 100 mcs

Ultra High Speed Switch

2N501 (Storage Temperature, 85 C)
Ultra High Speed Switch

e S (Storage Temperature, 100 C)

2N504 High Gain IF Amplifier

2N588 Oscillator, Amplifier, to 50 mes

For complete engineering data on the types in which
you are interested, write Technical Literature Section,
Sprague Electric Co., 235 Marshall St., North Adams,
Massachusetts.

You can get off-the-shelf delivery at factory prices on
pilot quantities up to 999 pieces from your local Sprague
Industrial Distributor.

SPRAGUE
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ADVERTISEMENT

SERIES V, NO. 2

Frank Arams, Marty Grace, and Sy Okwit of AlL's Department of Ap-
plied Electronics have recently been investigating some of the poten-
tial uses of ferrimagnetic materials at microwave frequencies. One
interesting and useful application arises in the field of low-level
limiters. A brief description of this work is given below.

Passive Microwave Limiters”

We have developed S-band and L-
band ferrite limiters which have ex-
ceedingly low threshold power levels.
A photograph of such a limiter with
adjustable permanent magnet is
shown in Figure 1.
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Figure 1.

The circuit arrangement follows
the work of DeGrasse (Ref. 1). It
consists of two crossed strip-transmis-
sion-line half-wavelength resonators
hetween common ground planes
which are oriented at right angles to
one another. in order to obtain maxi-
mum decoupling between them. The
resonators are open-circuited at both
ends. so that there is an r-f magnetic
field maximum at their centers where
the resonators cross. A 020" di-
ameter sphere of single-crystal
yttrium-iron garnet (YIG) is placed
hetween the strips. When it is biased
to ferrimagnetic resonance by means
of the permanent magnet. it serves as
the gvro-magnetic coupling element
between the resonators.

The driving r-f magnetic field in
the input resonator will cause the elec-
tron spins in the Y1G to precess. there-
by inducing an r-f magnetic field in
the output resonator. Thus. almost all
the r-f power is coupled to the out-
put. via the tightly-coupled YIG
sphere, which, behaves as a minia-
ture microwave resonator having a
very high unloaded Q. For example.
for a YIG ferrimagnetic resonance
linewidth of 1 Mec. we calculate an
unloaded Q of 10.000 at \-hand, and
3000 at S-band. Due to the tight
coupling. the bandwidth of the device
is substantially greater than the line-

width of the YIG.

* This work was supported by the De-
partment of Defense.
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Figure 2.

Thus. the device is a triple-tuned
pre-selector having limiting proper-
ties due to non-linear effects within
the ferrite. which are enhanced by
proper choice of frequency, geomeltry
and ferrite parameters (Ref. 2).
When the r-f power level is raised,
non-linear coupling to tand hence
parametric excilation of) lower-fre-
quency spin-waves propagating with-
in the ferrite will occur (Ref. 3).
The excitation of the spin-waves pre-
vents the increase of the precession
angle of the electron spins bevond a
sharply defined threshold and hence
limits the power-transfer capability
of the YIG sphere.

We have built such limiters at S
and L-bands. The transmission char-
acteristic of the S-band limiter is
shown in Figure 2. We see that the
limiting threshold is quite sharp and
occurs near 3 MICRO-watts and that
the power output has a plateau that
extends over more than a 25 db
range. Thus. such a device could be
used to protect sensitive microwave
receivers against overloads.

Insertion loss of the limiter is 0.0
db at low signal levels, and the 3 db
bandwidth is 60 Mc. Off-hand rejec-
tion is 20 db at 10 Mc from center
frequency. Several unils can be cas-
caded. if desired. We have obtained
limiting action in similar units from

1000 to 3400 Mc. The device can be
tuned by varying the magnetic field
and tuning the resonators. A tuning
range of 200 Mc has been obtained.

The power handling capability
was not measured. but should be high
because the limiter operates by RE-
FLECTING the main portion of the
incident signal. The VSWR rises con-
tinuously from 1.1 below the limiting
threshold to 15 and higher for a sig-
nal input level 15 db above the limit-
ing threshold. The device exhibits a
leading-edge spike of approximately
100-millimicrosecond duration.

We have also constructed a
crossed-strip-transmission-line limiter
which does not employ resonators. and
hence is tunable electronically by
varying the applied magnetic field.
An electronic tuning range from 2000
Me to 3400 Mc was obtained with a
limiting threshold of —21 dbm.

These are but two examples of
novel microwave devices that can he
constructed using narrow-linewidth

YIG crystals.
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PERFORMANCE

HYREL® FB DEPOSITED CARBON RESISTORS
are hermetically sealed in ceramic jackets against moisture
and vapor. .. safely protected against mechanical abuse.
The Hyrel FB series is intended for applications in military, commercial
and telephone equipment where long life under high humidity,
small size, and stability of electrical characteristics are important.

WRITE FOR ENGINEERING BULLETIN 7010B
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“Without
speculation

there is
no good
and original
observation”

—Charles Darwin, naturalist

Man’s search for scientific knowledge and
understanding has its taproots in the above
thought expressed by Darwin in a letter to
his distinguished contemporary, Alfred Rus-
sel Wallace, in 1857.

Speculation—intuitive contemplation
guided by past discoveries—led Darwin to
his famous observations set forth in Origin
of Species. Similarly, it led Alexander
Graham Bell to the invention of the tele-
phone—and has since led to many major
advances in electrical communications.

At Bell Telephone Laboratories, the puz-
zling flow of current in semiconductors
provoked speculation which yiclded the
transistor—and a Nobel Prize. Speculation
about the behavior of the eleetron led to ex-
perimental proof of its wave nature—and
another Nobel Prize. “Drains™ capable of

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

guiding missiles and space probes first
took form in the bold speculations of Bell
Laboratories scientists.

Today, Bell Laboratories scientists and
engineers are more keenly aware than ever
of the importance of speculative thinking.
The far-reaching scientific and technologi-
cal developments of tomorrow are already
the subject of advanced research. Among
them are radically new materials and de-
vices—hasically new switching systems,
transmission via satellites. and waveguide
networks able to carry hundreds of thou-
sands of voices simultaneously.

Through informed speculation about Na-
ture’s laws. Bell Laboratories will continue
to search for the “good and original obser-
vations” which are so vital to the ever-
improving Bell Telephone System.

[
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CREATIVE ELECTRONICS FOR DEFENSE

Revolutionary RCA Magnetic Video Tape Recorder to
Speed Navigation Training of Submariners

Aboard the nuclear submarine Sea Dragon, the first
undersea magnetic video tape recorder will record
and store data on under-the-ice characteristics from
externally installed TV cameras. Upon return to
base the recorded information will be displayed for
the benefit of undersea service trainees.

The RCA undersea recorder is a marvel of compact
design (dimensions 20” x 20” x 100”). It nestles in
a torpedo rack, and represents a 60% space reduc-

tion over existing video tape equipment.

Among the exclusive RCA developments are: the
now famous “Tiros” satellite recorder; a radar sys-
tem designed to take the first pictures of a nose cone
re-entry vehicle; a unique tape cartridge completely
adaptable to any size recorder. For literature de-
scribing new RCA defense and commercial products
developments, write Defense Electronic Products,
Radio Corporation of America, Camden, N. J.

Out of today’s defense needs.,.tomorrow's electronic advances

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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ZENER
VOLTAGE
TESTER”

Provides Automatic Presentation Of:

zener diode voltage . . . transistor

APPLICATIONS:
breakdown and zener voltage

Laboratory

Experimentation . . . diode inverse and reverse
Circuit Design

Quality Control voltages. Also Tests For . . .
Trouble Shooting zener diode impedance.
Production Testing

ERA's new Zener Diode Tester,
Model DT100 is a self contained AC
operated instrument designed for direct
reading of zener voltage as a function of
diode current. Provisions are also included
for AC modulation of the diode current to permit
the determination of zener impedance or zener slope for
any given value of diode current. The instrument incorporates

a wide range adjustable constant current generator which
injects the desired value of current into the diode under test
and maintains this current constant independent of line voltage
fluctuations or zener voltage and impedance. The voltage appearing
across the non-linear diode impedance is read directly by a high impedance
DC voltmeter for the given current setting.

SPECIFICATIONS
InPUt SOUFCe it iieiiiaiiaen ettt iaiaaaaeneaeen 115VAC, 60cps
Zener Voltage RoNge . ......v.veveiiiinnnrianeoannrnrseenneennnnns 0-300vDC
Zener Current Range .........cciviviueieneneenninnnnns 50 Microamperes-50ma
Measurement ACCUFOCY . ... .vvuiiunieeineaeieeenansasnnoncnss Better Than 2%
Metering . ............. GO OIMIBISIEHRYS o + o 0 et s aao oot usanan Direct Reading Ez, Iz
Zener Impedance .. ........... .« .. Provision for AC Modulation lac, Eac Reading
Physical ........ il Sloping Front Cabinet, Size: 12%4 x 8% x 9V44 inches

Model DT100  $275.00 *
* FOB Factory, Subject to change without notice

ERA manufactures a full line of transistor test equipment and transistorized devices.
Write for complete technical bulletin on this (Catalogue #115) and related devices.

*Pat. Appl. For

ELECTRONIC RESEARCH ASSOCIATES

67 Factory Pl., Cedar Grove, N. J. o

CEnter 9-3000 o
SUBSIDIARIES

TWX NJ1144

Era Electric Corp. * Era Pacific Inc. * Era Dynamics Corporation * Advanced Acoustics Corp.

See these Products at the 1960 WESCON Convention Booth No. 938-939
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@® As a service both to Members and the
industry, we will endeavor to record in this
column each month those meetings of IRE,
its sections and professional groups which

include exhibits.
A

August 23-26, 1960
WESCON, Western Electronic Show
and Convention, Memorial Sports
Arena, Los Angeles, Calif.
Exhibits: Mr. Don Larson, WESCON,
1435 LaCienega Blvd.,, Los Angeles,
Calif.

September 9-10, 1960

Conference on Communications, To-
morrow’s Technignes—A Survey.
Roosevelt Hotel, Cedar Rapids. Towa.

Exhibits:  Mr. Ron Cedar
Rapids, lowa.

Gjertson,

September 19-22, 1960)

National Symposium on Space Elece-
tronies & Telemetry,  Shoreham
Hotel. Washington, D.C.

Exhibits: Mr. Leon King, Jansky and
Bailey, Ine., 1339 Wisconsin  Ave,
N.W., Washington. D.C.

October 3-5, 1960
Sixth National Communications Sym-
posium, Hotel Utica & Utica Muniei-
pal Auditorium, Utica, N.Y.
Exhibits: Mr. R. L. Bischoff, 19 West-
minster Road. Utica, N.Y.

October 10-12, 1960
National  Electronies  Conference.
Hotel Sherman, Chicago, 111
Exhibits: National Electronies C(»|1f|-1:~
ence, Inc.. 228 North La Salle St., Chi-
cago 1, 111

October 19-21, 1960
Symposinm  on
Deshler-Hilton
Columbus, Ohio
Exhibits: My, William P. MeNally, 35
Laurel St., Floral Park, L.I, N.Y.

Space  Navigation,

lotel & Civie Center,

October 24-26, 1960
East Coast Aeronauntical & Naviga-
tional Eleetronies Conference, lLord
Baltimore lotel, Baltimore, Md.
Exhibits: Dr. Havold Schutz, Westing-
house Eleetrie Corp., Air Arm Div,,
P.0O. Box 746, Baltimore, Md.

October 26-28, 1960

Fifth Annual Conference on Non-
Linear Magnetics and Magnetic

Amplifiers, Bellevue-Stratford Hotel,
Philadelphia, Pa.

Exhibits: J. L. Whitloek Associates, 6044
Ninth St., North, Arlington 5, Va.

Oct. 31-Nov. 2, 1960

13th Annual Conference on Elee-
trical Techniques in Medicine &
Biology, Sheraton-Park Hotel, Wash-
ington, D.C.

Exhibits: Mr. Lewis Winner. 152 West
42nd St.,, New York 36, N.Y.

(Contimued on page 104)
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BEAY /% 2i/772 RANDOM NOISE GENERATORS
I KC TO 26,500 MC

COAXIAL NOISE SOURCES
1 MC to 3000 MC . . . THE /l/lc’ya~/\70dc’@ 3000

The Mega-Nade 3000 is a calibrated random naise source providing

autput over a wide frequency and power range. It employs a coaxial-

type noise diode with o tungsten filament as a temperature-limited

noise generator.

® Noise figure, 0-20 db ® Output impedance, 50 ohms unbalanced

® Accuracy .25 db below 250 mc, 1.0 db below 2000 mc,
+1.5 db at 3000 mc .......... Price $790.00, f.0.b. factory

1 KC to 1000 MC . . . THE wgrma-/\?adc
(illustrated)

The Therma-Node is a basic noise source which provides extremely

high accuracy by utilizing a basic noise generation technique—thermal

noise from a heoted resistive element.

® Noise figure to 10 db ® Output impedance, 50 ohms unbalanced

® Accuracy 0.1 db e Operates from line or 24 V dc . . . Price
$495.00, f.o.b. factory, 2—1000 mc (1 kc—300 mec, add
$135.00).

3 MC to 500 MC . . . THE Mtgﬂ-ﬂadc’@ 403-A

The Mega-Node 403-A is a calibrated random noise source providing
precise operation over a more limited frequency range at propor-
tionately lower cost.

® Noise figure, 0-19 db ® Output impedance, 50 ohms unbalanced
® Accuracy +=0.5db ............. Price $365.00, f.o.b. factory
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WAVEGUIDE NOISE SOURCES

1120 MC to 26,500 MC

THE
M icmwave@
Mega-Nodes

The Microwave Mega-Nodes are precision machined
and plated waveguide fixtures, vtilizing argon,
fluorescent, ar neon gas discharge tubes. Single
power supply operates all units. (Power Supply,
$95.00.)

KAY

® Noise output of 15.8 *=.025 db for fluorescent tubes,
15.45 0.2 db for argon, 18.0 0.2 db for neon.
Supplied with power cables and fittings.

[ Waveguide
Frequency Type Flange Catalog No.
mc AN | AN | Argon  Fluor. Neon Price*

SEEMIKAYY"

17002600 RG-108 U | UG435A U | -~ | 870-A $495.00
2600-3950  RG-48/U | UG-214/U | 261-A | 260-A | 262:A | $175.00FF
| ! !
ELECTRIC COMPANY oo resiv | uesi/o 2974 2904 2924 | $175.00%
1 i I
1 <
[[18,00026,500 | RG-53/U_| UG-425/U | 531-A | ** | 532A | $250.00

1120-1700 RG-69/U | UG417 U | "~ [ 312-A | *" $595.00
1200-1400 RG-69/U UG-417'U__| 311-A [ 316-A | 313-A_ | $395.00
WAL L L [ 2200-3300 RG-112/U | UG553 U | *~ | 880A | $495.00
KAv [ 3950-5850 RG-49/U | UG-149A/U | 271-A [ 270-A | 272-A | $175.00++
5850-8200 RG-50/U UG-344/U 281-A | 280-A | 282-A | $175.00++
Dept. -8 Maple Avenue, Pine Brook, N_J. | 8200-12,300 RG-52/U UG-39/U 301-A | 300-A | 302-A | $175.00++
B CApital 6-4000 [ 12,400-18,000 | RG-91/U UG-419/U | S521-A | ** 522-A | $250.00
See us at the WESCON Show ++ Any three plus power supply: $595.00. Any in excess of three: $167.00 ea.
Booths 2062-2063 ** None available. * All prices f.o.b. factory
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PUBLISHED BY ROME
PIONEERS IN

CABLE DIV. OF ALCOA, ROME, N. VY.
INSTRUMENTATION CABLE ENGINEERING

DEEP PROBLEMS OF THE BRINY DEEP. While outer space and missiles
continue to grab the headlines, the Navy has sounded a big blast and chal-
lenge to the electronics system designer. Urgently needed are solutions to
a seemingly endless series of problems encountered in the area of Anti-Sub
Warfare. There are indications that ASW represents such a pressing need
that it may soon reach the proportions of the ICBM program. Of the total
of nearly $2 billion earmarked for ASW, some $25 million will go into
electronic equipment, most of it sonar devices. The problem basically breaks
down into four major areas: surveillance, localization, classification, and
killing. One expert singles out the first as the most perplexing of all, but the
Navy is ready for full-steam-ahead on all phases. Good starting point for
interested parties is BuShips Form 550.5. So, anchors aweigh! Because ASW
is a deep problem and the Navy needs you to cope with it.

INFORMATION SQUEEZE. Do you have time to read all the technical journals
and periodicals that bear on your work? Equally important, have you a
reliable system for classifying, filing, and retrieving articles you want? No
simple problem this, it is being investigated jointly by the Special Libraries
Association and the American Library Association. Of course, individuals in
many firms also have come up with suggestions. One we saw did a very good
job of breaking down the entire electrical field into manageable divisions.
Another more complex approach is being tried by the chemical people. They
are working with a large computer firm on a system that arranges titles by
a method called “Key Word in Context.” The computer does the work of
evaluating titles of articles and then classifying according to “key words.”
Printout provides groupings of key words and a detailed bibliography.

DUTCH TREAT. Revival of interest in microwave cooking may be given a
boost by an electronic oven developed in Holland. This one is designed to
cook prefrozen meals at a rate that could run to 150 an hour. Meals come
in one end at minus 25°C and come out at serving temperature of plus 80°C.
A total microwave capacity of 10 KW is provided by five magnetron ele-
ments. Equalization and isolation zones between each unit prevent the
magnetrons from affecting one another. Actual heating time for a meal is
one minute, but a total of eight minutes in the oven is needed, the remainder
being spent in the equalization and isolation zones.

LAND OF THE NEVER-SETTING SUN. A solar battery with 648 silicon cells is
being used to power the warning light on top of at least one Japanese light-
house. It’s been in operation since November and has been so satisfactory
that plans call for building six more. The flashes can be seen for nine miles.

CABLEMAN'’S CORNER. The subject of cable testing is an important one. This
is the phase of production that determines whether or not the cable you are
purchasing is in accordance with your standards and requirements. In the
field of electronics and automation, cables are required to suit various strin-
gent electrical, mechanical, andjor chemical environments. Many years of
study and testing have gone into the design of test equipment to be used for
these critical tests. It is not enough to know that a cable has been tested in a
manner that is “essentially” the same as the required standard. Slight varia-
tions in equipment design or methods of tests can mean the difference be-
tween conformance and non-conformance. Make sure the test data you
receive gives a true picture of the performance of your cable. When you need
cable, call on a cable specialist. Phone Rome 3000, or write: Rome Cable
Division of Alcoa, Dept. 1280, Rome, New York.

These news items represent a digest of information found in many of the publica-

tions and periodicals of the electronics industry or related industries. They appear

in brief here for easy and concentrated reading. Further information on each can
be found in the original source material. Sources will be forwarded on request. @
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,,‘. Meetings ,@m

with Exhibits

il [ R

(Centinued from page 84)

November 11-16, 1960
Mid-American Electronies Conven.
tion (MAECON), Hotel Muehlebach,
Kansas City, Mo.
Exhibits: Dr. L. R. Crissman, Trans
World Airlines, Kansas City, Mo.

November 15-17, 1960

Northeast Electronics Research & En-
gineering Meeting (NEREM), Bos-
ton Commonwealth Armory, Boston,
Mass.

Exhibits: Miss Shirley Whitcher, IRE
Boston Office, 73 Tremont St., Boston,
Mass.

December 1-2, 1960
PCVC Annual Meeting, Sheraton llo-
tel, Philadelphia, Pa.
Exhibits: Mr. F. B. Dunn, Atlantic Re-
fining Co., 260 S. Broad St., Philadel-
phia 1, Pa.

December 11-11. 1960
Eastern Joint Computer Conference,
Hotel New Yorker, New York, N.Y.
Exhibits: Mr. Alan D. Meacham, 120 E.
41st St., New York 17, N.Y.

January 9-11, 1961

Seventh National Symposium on Re-
liability and Quality Control in
Electronics, Bellevue-Stratford Hotel.
Philadelphia, Pa.

Exhibits: Mr. James H. Goodman, Bur-
roughs Research Center, Building #3,
Room 3307, Paoli, Pa.

March 20-23, 1961

International Radio and Electronies
Show and IRE International Con-
vention, Waldorf-Astoria llotel and
New York Coliseum, New York, N.Y.

Exhibits: Mr. William C. Copp. Institute
of Radio Engineers, 72 West 15th
Street, New York 36, N.Y.

April 26-28. 1961
Seventh Region Technical Confer-
ence and Trade Show. Westward
Ho Hotel. Phoenix, Ariz.
Exhibits: Dr. Frank Ilolman, Bocing
Airplane Co., 10708 39th Ave., SW.,
Seattle 66, Wash,

May 8-10. 1961
National  Aeronautical  Electronies
Conference, Miami and Bilimore o-
tels. Davton, Ohio.
Exhibits: Mr. Edward M. Lisowski, Gen.
eral Precision Lab.. Inc., Suite 452. 333
West First St.. Davton 2, Olio.

A

Note on Professional Group Meetings:
Some of the Professional Groups con-
duct meetings at which there are ex-
hibits. Working committeemen on these
groups are asked to send advance data to
this column for publicity information.
You may address these notices to the
Advertising Department and of course
listings are free to IR Professional
Groups.

Avgust, 1960



INPUT

This 3 1bs. of

MODEL
HEWLETY

AC AMPLIFIE

R
_ 466A ,
PACKARD / :
CALIFORNIA 1, &

PALO ALTO

Approximately actual size

transistorized

new AC amplifier gives you 20
or 40 db gain, increases scope
or VIVM sensitivity 10 or 100!

This new % 466A AC Amplifier is just 4”
high, 6” wide and 6” deep. Yet it can become
one of the most helpful instruments on your
bench, or in the field. It is ac or battery pow-
ered; battery operation gives you hum-free
performance and easy portability. Response
is flat within approximately 14 db over the
broad range of 10 cps to 1 MC, distortion is

less than 1%, and gain is stabilized by sub-
stantial negative feedback to virtually elimi-
nate effects of transistor characteristics and
environment.

For a demonstration on your laboratory or
field application, call your @& representative
or write direct.

Gain:
Frequency
Response:

Output Voltage:
Noise:

Input Impedance:

Output Impedance:

Specifications
20 and 40 db, 0.2 db at 1000 cps. Distortion:
=+0.5 db, 10 cps to 1 MC; Power:
+3 db, 5 cps to 2 MC.
1.5 v rms across 1500 ohms.
75 uv rms referred to input,
100,000 ohm source. Dimensions:
1 megohm shunted by 25 uuf,
Approximately 50 ohms. Price:

Data subject to change without notice,

Less than 1%, 10 to 100,000 cps.

Ac line power normally supplied,
but battery operation available.

(12 radio type mercury cells,
battery life about 160 hours.)
Specify battery operation if desired.
614” wide, 4” high, 614” deep,
Weight: approx. 3 Ibs.

$150.00 f.0.b. factory. (Either ac

or battery operation.)

P

HEWLETT-PACKARD COMPANY
1027D Page Mill Raad, Palo Alto, California, U.S.A.

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1, Geneva, Switzerland

Cable

PROCEEDINGS OF THE IRE

‘HEWPACK"

(hp)
1 ‘/
® DAvenport 6.7000 (

Field Representatives in all principal areas

Cable "HEWPACKSA" « Tel, No. (022) 26, 43. 36
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o0 AMP “ROCK-TOP"
TRINISTOR GONTROLLED
REGTIFIER

PROVIDES MULTI-FUNCTIONAL CONTROL OF CURRENTS AND VOLTAGES
WITH FAST SWITCHING TIME AND RESPONSE RATE

New Westinghouse Trinistor ‘“Rock-Top construction provides high reliability,

low maintenance, and positive protection against arcing at high voltages.

Design engineers will find the improved electrical characteristics, listed below,
can be used to advantage in a wide range of new control and switching applications.

Lower Thermal Impedance

Switching time 600 millimicroseconds

Efficiencies in excess of 95%

Simplifies circuitry

Lower forward drop than thyratrons

Minimum noise levels

Parameters ideally suited for high-speed static switch functions
Peak reverse voltage 60-360 volts

For full information or engineering assistance,
contact your local Westinghouse representative, or write:
Westinghouse Electric Corporation, Semiconductor Dept., Youngwood, Pa.

INDUSTRIAL, MILITARY, AND COMMERCIAL APPLICATIONS INCLUDE:
CONVERTERS / VARIABLE FREQUENCY CONTROLS / MOTOR CONTROL /
VOLTAGE REGULATION / REPLACEMENT OF MAGNETIC AMPLIFIERS / HIGH
POWER MODULATION / INVERTERS / REPLACEMENT OF THYRATRONS

you caN BE SURE...iF n"s%StillghOllSC

SC-4111



IRE News and Radio Notes

Current IRE Statistics
(As of May 31, 1960)

Membership—82,013
Sections*—107

Subsections*—26

Professional Groups*—28
Professional Group Chapters—269
Student Branchest—192

* See May, 1960, issue for a list.
T See June. 1960 issue for a list.

Calendar of Coming Events
and Authors’ Deadlines*

1960

WESCON, Los Angeles Mem. Sports
Arena, Los Angeles, Calif., Aug.
23-26.

Int’l. Information Theory Mtg., London,
Eng., Aug. 29-Sept. 2.

EIA Conf. on Value Engrg., Disneyland
Hotel, Anaheim, Calif.,, Sept. 7-8.
URSI 13th Gen. Assembly, Univ. of
l.ondon, London, Eng., Sept. 5-15.

Joint Automatic Control Conf., M.L.T.,
Cambridge, Mass., Sept. 7=9.

Conf. on Communications, Roosevelt
Hotel, Cedar Rapids, Iowa, Sept.
9-10.

4th Ann. Joint Mil. Ind. Electronic Test
Equip. Symp., Chicago, Ill., Sept.
14--15.

8th Ann. Engrg. Management Conf.
Morrison Hotel, Chicago, Ill., Sept.
15-16.

Benelux Section-PGCS Int'l Symp. on
Data Transmission, Delft, Nether-
lands, Sept. 19=20.

Space Electronics and Telemetry Conv.
and Symp., Shoreham Hotel, Wash-
ington, D. C., Sept. 19=-22.

Industrial Elec. Symp., Manager Hotel,
Cleveland, Ohio, Sept. 21-22.

10th Ann. Broadcast Symp., Willard

Hotel, Washington, D. C., Sept.
23-24.
Sixth Natl. Communications Symp.,

Hotel Utica and Utica Municipal
Aud., Utica, N. Y., Oct. 3-5. (DL*:
June 1, B. H. Balridge, 25 Bolton
Rd., New Hartford, N. Y.)

PGNS 7th Ann. Mtg., Gatlinburg,
Tenn., Oct. 3-5.

6th Conf. on Radio Interference Reduc-
tion, Chicago, Ill., Oct. 5-6.

Natl. Elec. Conf., Hotel Sherman, Chi-
cago, Ill.,, Oct. 10-12. (DL*: May
1960 Prof. T. F. Jones, Jr., School
of E.E., Purdue Univ., Lafayette,
Ind.)

Engrg. Writing and Speech Symp., Bis-

mark Hotel, Chicago, Ill., Oct. 13-14.

Symp. on Adaptive Control Systems,
Garden City Hotel, Garden City,
L. I, N. Y., Oct. 17-19, (DL*: June
31, 1960, H. Levenstein, W. L. Max-
son Corp., 460 W. 34 St., N. Y.)

Symp. on Space Navigation, Deshler-
Hilton Hotel, Columbus, Ohio, Oct.
19=21, (DL*: July 15, J. D. Kraus,
Ohio State Univ. Radio Observatory,
Columbus.)

* DL = Deadline for submitting ab-
stracts,

(Continued on page 154)
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Call for Papers

1961 IRE INTERNATIONAL CONVENTION

| March 20-23, 1961
Waldorf-Astoria Hotel and New York Coliseum, New York, N. Y. ‘

Prospective authors are requested to submit ail of the following information by: |

October 21, 1960

1 100-word abstract in triplicate, title of paper, name and address

2. 500-word sumimary in triplicate, title of paper, name and address
3. Indicate the technical field in which your paper falls:

Acronautical & Navigational Electronics
Antennas & Propagation

Audio

Automatic Control

Bio-Medical Electronics
Broadcast & Television Receivers
Broadcasting

Circuit Theory

Communications Systems
Component Parts

Education

Electron Devices

Electronic Computers
Engincering Management

Engineering Writing & Speech
Human Factors in Electronics
Industrial Electronics
Information Theory
Instrumentation

Microwave Theory & Techniques
Military Electronics

Nuclear Science

Production ‘T'echniques

Radio Frequeney Interference
Reliability & Quality Control
Space Electronics & Telemetry
Ultrasonics Engineering
Vehicular Communications

Note: Only original papers which have not been published or presented prior to
the 1961 IRE International Convention will be considered; any necessary military
| or company clearance of paper is to be granted prior to submittal.

Address all material to: Dr. Gordon K. Teal, Chairman
1961 Technical Program Committee
The Institute of Radio Engineers, Inc.
1 Zast 79 Street, New York 21, N. Y.

PURDUE ANNOUNCES
PROGRAM FOR
SYMPOSIUM

Purdue University announces the pro-
gram for the “Symposium on Engincering
Applications of Probability and Random
Function Theory,” to be held at Purdue on
November 15-16, 1960.

The speakers and their topics are as
follows:

1) Dr. M. Kac, Cornell University, Pro-

fessor of Mathematics, “Probability ™;

2) Dr. A. ]. F. Siegert, Northwestern
University, Professor of Physics, “Av-
erages of Functionals for Various
P’rocesses™;

Dr. R. B. Murphy, Bell Telephone

Laboratories, Statistical Quality Con-

trol, “Reliability";

Pr. A. M. Freudenthal, Columbia

University, Professor of Civil Engi-

neering, “Structural  Factors  of

Safety”;

5) Dr. E. T. Jaynes, Stanford Univer-
sity, Associate Professor of Physics,
“Application of Information Theory
in Engineering”;

6) Dr. |. Dyer, Bolt Beranek and
Newman, Acoustical Consultant,
“Noise Generation from Aerodynamic
Sources”;

7) Dr. R. Katlman, R.ILAS., Research
Mathematician, “New Methods in
\WWiener Filtering Theory™;

3

~

1

~—

8) Dr. K. Montroll, University of Mary-
land, Professor of Fluid Dynamics
and Applied Mathematics, “Traffic
Flow";

9) Dr. D. Slepian, Bell Telephone lLab-
oratories, Rescarch Mathematician,
“Problems in Electrical Noise and
Detection Theory.”

Dr. S. S. Shu, Professor of Kngineering
Sciences, PPurdue University, will introduce
the program.

The purpose of the Symposium is to
bring before the research engineer and scien-
tist current techniques and thoughts con-
cerning important practical applications of
probability and random function theory.
The unifying theme of the conference is the
application of probabilistic models to en-
gineering problems.

Requests for further information should
be addressed to I’rofessor J. I.. Bogdanoff or
Professor F. Kozin, co-chairmen of the
Symposium, Division of Engineering Sci-
ences, Purdue University, lLafayvette, Ind.

PROFESSIONAL GROUP NEWS

At its meeting on May 17, 1960 the IRE
Executive Committee approved the follow-
ing New Chapters: G on Audio—North
Carotina Chapter; I’G on Circuit Theory—
San Francisco Chapter; I’G on Engineering
Management—Binghamton Section; ’G on
Instrumentation-—San Francisco Chapter.

August, 1960



Calendar of Coming Events
and Author’s Deadlines*

(Continued from page 144)

East Coast Conf. on ANE, Lord Balti-
more Hotel, Baltimore, Md., Oct.
24-26. (DL*: June 6, S. Hershfield,
The Martin Co., Baltimore, Md.)

Sth Ann. Conf. on Nonlinear Magnetics
and Magnetic Amplifiers, Bellevue-
Stratford Hotel Philadelphia, Pa.,
Oct. 26-28.

Electron Devices Mtg., Hotel Shore-
ham, Washington, D. C., Oct. 27-29.

13th Ann. Conf. on Elec. Tech. in Med.
and Bio., Sheraton Park Hotel,
Washington, D. C., Oct. 31, Nov.
1-2.

Radio Fall Mtg., Hotel Syracuse, Syra-
cuse, N. Y., Oct. 31, Nov. 1-2.

Symp. on Communications, Queen
Elizabeth Hotel, Montreal, Quebec
Canada, Nov. 4-5.

6th Ann. Conf. on Magnetism and Mag-
netic Materials, New Yorker Hotel,
N. Y, N. Y, Nov. 14-17. (DL*:
Aug. 26. A. M. Clogston, R. C.
Fletcher, Bell Tel. Labs., Murray
Hill, N. J.)

Mid-Amer. Elec. Conv., Hotel Muehle-
bach, Kansas City, Mo., Nov. 15-16.
(DL#*: June 15, J. Austin, Bendix
Aviation Corp., 95 and Troost,
Kansas City, Mo.)

PGPT Ann. Conf., Boston, Mass., Nov.
15-16. (DL*: June 1, C. W. Watt,
Raytheon Co., Waltham, Mass.)

Symp. on Engineering Applications of
Probability and Random Function
Theory, Purdue University, Lafay-
ette, Ind., Nov. 15-16.

1960 NEREM (Northeast Electronics
Res. & Engrg. Mtg.), Boston, Mass.,
Nov. 15-17.

PGVC Ann. Mtg., Sheraton Hotel,
Philadelphia, Pa., Dec. 1-2, (DL*:
July 15, W. G. Chaney, American

Telephone and Telegraph Co., 195
Broadway, N.Y.7,N.Y.)
3rd EIA Conf. on Maintainability of
Elcetronic Equipment, Hilton Hotel,
San Antonio, Tex,, Dec. 5-7. |
Eastern Joint Computer Conf., New |
Yorker Hotel, New York, N. Y., Dec.
13-15. (DL, papers: Aug. 13, E.
Kubie, Computer Usage Co., 18 E.
41 St., N.Y.17,N.Y.)

1961

7th Natl. Symp. on Reliability and Qual-
ity Control, Bellevue-Strafford Ho-
tel, Philadelphia, Pa., Jan 9-11
(DL*: May 8, 1960, R. E. Kuehn,
IBM Corp., Owego, N. Y.) 1961.

Symp. on Space Instrumentation, Wash-
ington, D. C., Jan. 2nd PGMIL
Conf., San Francisco, Calif., Feb. 1-3.

Int’l. Solid State Circuits Conf., Uni-
versity of Pennsylvania and Shera-
ton Hotel, Philadelphia, Pa., Feb. |
15-17 (DL*: Oct. 21, 1960, J. J. |
Suran, Bldg. 3, Rm. 115 GE Co., |
Electronics Park, Syracuse, N.Y.)

IRE Int’l. Conv., N. Y. Coliseum and
Waldorf-Astoria Hotel, New York,
N. Y., Mar. 20-23.

SWIRECO, Dallas, Tex., April 19-2].

| 7th Region Tech. Conf. & Trade
Show, Westward Ho Hotel, Phoenix,
Ariz., April 26-28.

* DL = Deudline for submitting ab-
stracts.

TENTH ANNUAL EASTERN
JoiIxT CoMpUTER CONFERENCE
1O BE HiLp 1IN New York Crry

The Annual Eastern Joint Computer
Conference (1XJCC) will be held December
13-15 at the Hotel New Yorker and Man-
hattan Center, New York City, it has been
announced by N. Rochester of International

Business Machines Corp., general chairman
of the conference.

Abstracts of technical papers proposed
for the conference should be submitted by
August 13 to the technical program chair-
man, E. C. Kubie, Computer Usage Co.,
Inc., 18 East 41 Street, N. Y. 17, N. Y.
Subject matter of the proposed papersshould
concern recent achievements or techniques
in the design and use of computing equip-
ment.

In an attempt to build a prograun of the
highest possible quality, no parallel sessions
are planned and a 8300 prize will be awarded
for the best presentation of a paper at the
conference.

The EJCC is sponsored by the National
Joint Computer Committee which consists
of representatives of the Institute of Radio
Fngineers, the American lnstitute of Elee-
trical Engineers, and the Association for
Computing  Machinery.  The  committee
sponsors two meetings cach vear, one on the
Fast, the other on the West Coast. More
than 2500 members attended the 1960
W]JCC in San Francisco this May. The 1960
EJCC will be the committee’s eighth semi-
annual conference.

In addition to N, Rochester and E. C.
Kubie, members of the General Committee
for the December mceting include: Publica-
tion Chairman, C. J. Rachel, Remington
Rand Division of Sperry Rand Corp.; Local
Arrangements Committee, B. W, Leavitt
and . L. Brown., General Telephone &
Electronics Labs.; Finance, A, 1. Schott, The
National Cash Register Co.; Hotel, W, W,
Ward, International Business Machines
Corp.; Publicity and Printing, J. W. Heaney,
Jro and J. J. Lanigan, Syvlvania Electric
Products Tne.; Registration, J. Behr, Pack-
ard Bell Computer Corp.; Hospitality, R. P.
Fopeano, Bendix Computer Division of
Bendix  Aviation Corp.; Exhibits, A. D,
Meacham, Consultants to Industry Inc.;
Exhibits Management, John Leslie Whitlock
Associates.

_ Dr. C. N. Kimball (center), President of Midwest Research Institute and President of MAECON's Advisory Board, 11, Stout (feff), also of MR1 and Chairman of the
Kansas City Section of IRE, and ., Crissman (right) of Trans World \irlines and General Chairman of MAECON 1960, announce that plans have been finalized for the
1960 Mid-America Electronics Conference. MAECON 1960 technical papers sessions and exhibits will take place at the Hotel Muehlebach in Kansas City, Missouri, on
November 15 16, 1960. The conference will focus as the theme, “The Semiconductor 60°~." Other topics, presented concurrently with the semiconductor sessions, will fea-
ture microwaves, engineering education and management

PROCEEDINGS OF THE IRE Avgust, 1960 15A



Space Electronics and Telemetry 1960 National

Symposium

SHorEHAM HoTEL, \WWasHINGTON, D. C., SEPTEMBER 19-21, 1960

The Professional Gronp on Space Elec-
tronics and Telemetry will sponsor the fifth
National Synmiposium concerning this im-
portant technological field at the Shoreham
Hotel in the nation’s capital on September
19-21. This year's Symposium will empha-
size discussion of new design philosophies
and advances in the state-of-the-art.

The program is organized around ten
panel type sessions, each directed by a
chairman prominent in the particular tech-
nical field. The panelists and the subjeet of
their papers are sclected by the panel chair-
man, thereby assuring a stimulating content
and coherency to each panel area. It is
planned to pre-publish the panelists’ papers
in the Symposinm Proceedings and limit
paper presentations to their highlights in
order to have suificient time for inter-panel
discnssion, questions and audience partici-
pation.

The program includes social events, such
as the PGSET banquet, cocktail parties,
luncheon, hospitality room and ladies’ ac-
tivities. There will also be a large and varied
industrial exhibition.

Below is a listing of the panels being
presented with respective subjects and chair-
men. A complete listing of the individual
panelists will be published in the next
ProciEpINGs. A\ brief summary indicates
there are many well-known panelists on the
program such as Dr. Lawrence Rauch, Uni-
versity of Michigan; Dr. Sonnett, Space
Technology Laboratory; David Hogyg, Bell
Telephone Laboratory and Dr. Eberhardt
Rechtin, Jet Propulsion Laboratory.

This year’s Symposium is being spon-
sored by the Washington PGSET Chapter.

The Symposium committee is composed of :

Symposium Chairman: J. E. Hinds, Jr.,
Ampex Corporation.

Papers Chairman: H. W. Royce, Martin
Company.

Program Chairman: R. D.
NASA (Hq).

Exhibits Chairman: L. 1.
and Bailey, Inc.

Publicity Chairman: 11. Gettings, Missiles
and Rockets Magazine.

Registration Chairman: R. W. Rochelle,
NASA (GSFC).

Arrangements Chairman: J. R. Kennedy,
Ampex Corporation.

Exhibits Manager: J. L. Whitlock, \Whit-
lock Associates.

Secretary-Treasurer: .
Corporation.

Briskman,

King, Jansky

Joslow, \mpex

Monday Morning September 19
Session I—Telemetry

Chairman: O. \. Hoberg, NASN\, George
AMarshall Space Flight Center, Huntsville,
Ala.

Monday Afternoon
PGSET Luncheon and Keynote Speech.
Session 2—Space Communications

Chairman: H. 1. Butler, U. S, Army Sig-
nal Corps Lngineering Laboratory, Fort
Monmouth, N, J.

Session 3—Electronic Propulsion

Jointly sponsored by the \merican
Rocket Society and the Institute of Radio
Engincers.

Chairman; R. N. Edwards, General Elec-
tric, Cincinnati, O.
Tuesday Morning, September 20
Session 4—Signal Conditioning
Chairman: G. Ludwig, State Univer-
sity of Towa, Towa City.
Session 5—Navigation of Vehicles in Space

Chairman: Dr. W. E. Frye, Lockheed
Missile System Div.,, Palo Alto, Calif.

Session 6—Effects of Space Environment
on Men and Equipment

Chairman: Major General D. Flickinger,
Headquarters Advanced Research and De-
velopment Conmumand, Washington, D. C.

Session 7—Navigation on Earth by
Means of Satellites

Chairman: W. C. Schoolfield, Advanced
Rescarch  Projects  Agency, Washington,
D. C.

Wednesday Morning, September 21

Session 8—Propagation

Chairman: ]. 11. Chisholm, Massachu-
setts Institute of Technology, Lincoln Lab.,
Lexington, Mass.

Session 9—Tracking

Chatrman: F. B. Smith, lleadquarters,
NASA, Washington, D. C.

Session 10—Guidance

Chairman: J. M. Bridges, Office of Secre-
tary of Defense, Washington, D). C.

1960 Western Electronics Show and Convention

SPORTs ARENA, Los AxcrLes, CALIF., AUGUsT 23-26

Tuesday Morning, August 23

Session 1—Systems and
Maintainability

Contributed Papers

Chairman: R. Whiteman, Piroject Direc-
ter, General Analysis Corp., Los :Ingeles,
Calif.

“A Svstematic Approach to Complex
Electronic Equipment Maintenance,” J. J.
Brown, J. H. Chin, G. W. Jacob, Sperry
Gyroscope Co., Greal Neck, L. 1.

“Keonomy Models for System Design
Engineers,” E. S. Winlund, General Electric
Co., Phoenix, Ariz.

“Precision  Film Potentiometers,” M.
Adise, Computer Instruments Corp., Hemp-
stead, L. [., N. V.

“Enginecring Contribution to Product
Quality,” W. C. Kraft, Sandia Corp., Albu-
querque, N. M.

Session 2—Pulse-Handling Techniques
Contributed Papers

Chairman: N. Begovich, [Hughes Aircraft
Co., Fullerton, Calif.
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“\ Theory of Enhancement Filters,”
A. Norris, Varian ssociates, Palo AHo,
Culif.

“Pulsed RF Storage in lLong Delay,
Broadband Closed lLoop Systems,” 0. .1
Huettner, International Telephone and Tele-
graph Laboratories, Nutley, N. J.

“The Problems and Solutions in the
Navy's Program for Standardization of
Video Processing and Distribution,” L. T
Rhodes, Naval Research Laboratories, Wash-
ington, D. C.

“\ Solid-State Video Processor  with
Pulse-for-Pulse AGC,” R. E. Segal, Packard-
Bell Electronics Corp., West Los Angeles,
Calif.

Session 3—Communications: New Solutions
to Some Old Problems
Contributed Papers

Chairman: C. Lindholm, RAND Corpora-
tion, Santa Monica, Calif.

“Kffect of Link Elmination in Data
Transmission Systewms,” . Machi and
J. Ioffman, System Development Corp.,
Lodi, N. J.

“Optimum Antenna Pattern for a Signal
Burst Communication System,” P, 1. Lux,
Sandia Corp., Livermore, Cualif.; II. M.
Swarm and D. D. McNelis, Unie. of Wash-
inglon, Seattle, Wash.

“Linear Cancellation Technique for Sup-
pressing Impulse Noise,” E. J. Baghdady,
Research Laboratory of Electronics, Massa-
chuselts Institute of Technology, Cambridge,
Mass.

Session 4—Management of Manned
Machine Systems

Symposium

Chairman: 1. Small, Hughes Aircraft
Company, Fullerton, Calif.

“A Systems Management Appraisal of
the Functions of Human Engineering,”
T. Eason, Stromberg-Carlson, Co., Rochesler,
N. Y.

“Human Factors Contribution to Man-
agement Control Procedures,” S. Deutsch,
Douglas Aircraft Co., Inc., Santa Monica,

Calif.
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Life — over 700 hours reported

Peak power available — more than 10 kw.
(More power than you can get from any other
device at this frequency)

Duty cycle — up to 0.001. (For the BL-221, it is

V'B AN D M AG N ETRO N 3;2?:;505: — will survive 10 g’s

Shock — 50 g’s at 4 millisec

Lightweight — 7.25 Ibs

Mounting — mates to modified standard flange
Ruggedized — Ceramic and metal construction

Fixed tuned

. *;\\\\\\\\&\\\\ |

b VISIT US AT THE WESCON SHOW —BOOTH #612-613
Output J
Frequency Minimum Peak Mates
Band  TubeType  Range (MC) Power (KW) with b
e —— e product catalog available.  Send for your copy foday. 4

v BL-235  51,000-54,000 10 UG385/uU ‘

v BL-236 54,000-57,000 10 UG385/U e

v BL-237  57,000-60,000 10 UG385/0

v BL-221  69,000-70,500 10 UG38S5, U B

Offices In major cities — A subsidiary of Varian Associates.

Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes; shutters
reference cavities; crystal protectors, silicon diodes, magnetrons; klystrons; duplexers
pressurizing windows; noise source tubes; high frequency triode oscillators; surge protectors
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Session 5—Semiconductor
Devices and Tubes

Contributed Papers

Chairman: N. J. Golden, Hoffnan Semi-
conductors, Inc., El Monte, Calif.

“Power Output and Efficiency of Ther-
mionic Converters.” I. T, Saldi, General
Electric Co., Schenectady, N. Y.

“High Power at 1000 MC Using Semi-
conductor Devices,” G. Leuttgenan and
N. V. Duffin, Pacific Semiconductors, Inc.,
Culver City, Calif.

“Equivalent Circuit of a Parametric
Diode at Microwaves,” A. K. Kamal, K. E.
Lytal and H. W. Pass, Purdue University,
Lafayette, Ind.

“Quality Assurance Procedures for Power
Transistors,” J. S. Schaffner, Delco Radio
Division, General Motors Corp., Kokomo,
Ind.

Tuesday Afternoon

Session 6—What are the Communication
Values of the Technical Symposium?

Panel Discussion

Chairman and Moderator: L. McConnell,
Svstem Development Corp., Santa Monica,
Calif.

“The Speaker,” I. J. Fong, Reminglon
Rand Corp., UNIVAC Div., St. Paul, Minn.

“The Writer,” E. R. Hagemann, Space
Technology Laboratorics, Los Angeles, Calif.

“T'he Fditor,”™ N. Iorgan, The RAND
Corp., Santa Monica, Calif.

“The Publisher,” 1. . Stone,
Wiley & Sons, Inc., New York, N. 1.

John

Session 7—Varactors and Tunnel
Diode Applications

Contributed Papers

Chairman: G. C. Messenger, Hughes
Semiconductor Div., Newport Beach, Calif.

“\  Nonlinear Capacitor  Harmonic
Generator Suitable for Space Vehiele Appli-
cations,” P. M. Fitzgerald, T'. H. Lee, M. S.
Moy, E. J. Powers and J. J. Younger, Lock-
heed Aircraft Corp., Missile Systems Div.,
Sunnyeale, Calif.

“Parametric Radio Frequency Ampli-
tier,” 4. Sserlip, Packard-Bell Electronic
Corp., West Les Angeles, Calif.

“Gain and Bandwidth Inconsistencies in
LLow Frequeney Reactance Up-Converter
Parametric Amplifiers,” 1. K. Kamal and
A. J. Holub, Purdue Univ., Lafayelte, Ind.

“\ Compact Tunnel Diode Amplilier for
Ultra  Hligh Frequencies,” (. Schaffner,
Semiconductor Products Div., Motorola, Inc.,
Phoenix, Aris.

“Analysis and Design of the Twin-
Tunnel-Diode Logic Circuit,” C. 11, Alford,
Lockheed Aircraft Corp., Missile Systems
Diy., Sunnveale, Calif.

Session 8—Instrumentation
Contributed Papers

Chairman: A. Kaufman, Litton Indus-
tries, Beverly Hills. Calif.

“Widely Separated Clocks with Micro-
second Synchronization and  Independent
Distribution Systems,” 1. L. Davis and
R. H. Doherty, U. S. Dept. of Commecrce,
National Bureau of Standards, Boulder, Colo.

“The Synthesis of Instrument Compen-
sating Networks,” R W, Kearns, Wayne
State University, Detroit, Mich.
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“An Antomatic Servomechanism  Re-
sponse Plotter,” D. Rice, Republic Aviation
Corp., Farmingdale, L.I., N. Y.

“Touch Detector,” G. T. Kemp, Texas
Research Associates Corp., Austin, Tex.

“Determination of Instantaneous Speed
Error Data,” A. Updike, Ampex Dala
Products Co., Redwood City, Calif.

Session 9—Circuit Theory
Tutorial Papers with Panel

Chairman; L. Weinbeirg, Hughes Re-
search Laboratories, Malibu, Calif.

Panelists: 1. M. Horowits, Hughes Re-
search Laboratories, Malibu, Calif.; J. R.
Burnett, Space Technology Laboratories, Los
Angeles, Calif.

“Analysis and Design of Feedback Sys-
tems with Gain and Time Constant Varia-
tions,” K. Chen, Westinghouse Electric Corp.,
Pittsburgh, Pa.

“Measures of Sensitivity for Linear Sys-
tems with Large Multiple Parameter Varia-
tions,” S. L. Hakimi and J. B. Crus, Uni-
versily of Hlinois, Urbana, Ill.

¢\ Sampled Data Technique for Realiz-
ing Network Transfer Functions,” L. E.
Franks and 1. 1. Sandberg, Bell Telephone
Laberatories, Inc., Murray 1ill, N. J.

“Delay Distortion Correction for Net-
works and Filters,” T. R. O'AMeara, Hughes
Research Laboratories, Malibu, Calif.

Session 10—Semiconductor Devices
Contributed Papers

Chairman: 7. . Griswold, Continental
Device Corp., Hawthorne, Calif.

“\A New Semiconductor Memory  Ele-
ment with Non-Destructive Readout and
Electrostatic Storage,” 1. [l Grinich and
David Hilbiber, Fairchild Semiconductor
Corp., Mountain View, Calif.

“Some Device Aspects of Multiple Mi-
crowave Reflections in Semiconductors,”
II. Jacobs, F. A. Brand, J. Meindl and
M. Benanti, U. S. Signal Army Research &
Development Labs., Ft. Monmouth, N. J.;
R. Benjamin, Monmouth College, 1. Long
Branch, N. J.

“Base Turn-Off of PN-PN Switches,”
R. 1. Van Ligten and D. Navon, Transitron
Electronic Corp., Wakefield, Mass.

“Novel Adder-Subtractor Circuit Utiliz-
ing Tunnel Diodes,” R. A. Kaenel, Bell
Telephone Labs., Inc., Murray 1hll, N. J.

“Transistor Scaling Theory,” V. E.
Roach, Pacific Semiconductors, Inc., Culver,
Citv, Calif.

Wednesday Morning, August 24
Session 11—Computers—General
Contributed Papers

Chairman: L. J. Craig, The RAND
Corp., Santa Monica, Calif.

“Digital Control Techniques for Space,”
L. F. Jones and P. Margolin, Westinghouse
Electric Corp., Baltimore, Md.

“The Polymorphic Principle in Data
Processing,” I1. A, Ileit, Thompson Ramo
Wooldridge, Inc., Canoga Park, Calif.

“An Aided Adaptive Character Reader
for Machine Translation of lLanguages,”
P. Baran and G. Estrin, University ¢f Cali-
fornia, Los Angeles, Calif.

“\ Multi-Addressable  Random  Access
File System,” E. Cotl, Librascope Div.,
General Precision, Inc., Glendule, Calif.

Session 12—Stereo Multiplex Broadcasting
Papers and Panel Discussion

Chairman: I. J. Kaar, Hoffman Elec-
tronics Corp., Los Angeles, Calif.

Panelists: C. Eilers, Zenith Radio Corp.,
Chicago, I1ll.; V. I1. Beaubien, General Elec-
tric Co., Utica, N. Y.; M. G. Crosby, Crosby-
Teletronics Corp., Syosset, N. Y.; 1. Parker,
Calbest Engineering and Eleclronics, Los
Angeles, Calif.; W. Halstead, Multiplex De-
velopment Corp., New York, N. }.

“Requirements for FM  Stereophonic
Radio Transmission,”™ R. J. Farber, Iluazel-
tine Research Corp., Plamview, N Y.

“Progress of Field Tests for FM Stereo-
phonic Broadcast Systems,” .1, P. Walker,
National Association of Broadcasters, Wash-
ington, D.C.

Session 13—Microwave Theory and Tech-
niques—1I: Passive Elements

Contributed Papers

Chairman: 1. Saltzman, Kearfott Co.,
Inc., Van Nuys, Calif.

“Misconceptions about Equivalent Cir-
cuits for Periodic Microwave Structures,”
R. M. Bevensee, Varian Associates, Palo
Alto, Calif.

“\ Fast Switching X-Band Circulator
Utilizing Ferrite “Toroids,” L. Levey and
L. M. Silber, Polytechnic Institute of Brook-
lyn, Brooklvn, N. Y.

“Broadband Electronically-Tuned  Mi-
crowave Filters,” K. L. Kotzebue, Watkins-
Johnson Ce., Palo Alto, Calif.

“The Observed 50-90 KMC Attenuation
of Two lnch Improved Waveguide,” 4. P.
King, Bell Telephane Laboratories, Red Bank,
N.J.

“A Noncontracting, Broadband Rotary
Joint, and Four-Way Switch,” D. Alstadter
and N. A. Dawson, Melpar, Inc., Falls
Church, Va.

Session 14—Analysis of Manned
Machine Systems

Symposium

Chairman: G. F. Rabideau, Norair Divi-
sion of Northrop Corporation, Iawthorne,
Calif.

“The Vocal Adaptive Controller—Hu-
man Pilot Dynamics and Opinion,” D. T.
McRuer and 1. L. Ashkenas, Svstems Tech-
nology, Inc., Inglewood, Calif.

“An Analysis of the Decision Making
Functions of a Simulated Air Defense,”
A. Sweetland and W. Haythorn, The RAND
Corp.. Santa Monica, Calif.

“Methodology of Manned Machine Sys-
tem Analysis,” R. 1", Queal, Boeing Airplane
Co., Seattle, \Wash.

“Optimizing Linear Dynamics for Hu-
man Operated Systems by Minimizing the
Mean Square Tracking Error,” T. E.
Leonard, Aeronutronic Svstems, Inc., New-
port Beach, Calif.

“Encoding Techniques for Visual Dis-
plays in Computer-Aided Systems,” K. M.
Neuman, U. S. Naval Electronics Lab., San
Diego, Calif.

Session 15—Microwave Tubes

Tutorial Papers

Chairman: 1. Il. Christoffers, Micro-
wave Tube Div., Hughes Aircraft Corp., Los
Angeles, Calif.
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N OW. - « complete test systems for

advanced microwave programs.

For the generation of ultra-stable microwave frequencies
two lines arc available: 1) Scries 814 Oscillators . . . a
linc of 14 runable models covering 2.5-27 kmc. Short term
stability — 5 parts in 108. Long term stability — 1 part
in 106, 2) Scries 820-XLK . . . a line of crystal locked,
fixed frequency oscillators covering S to K bands. Short
term stability — 1 part in 105, Long term stability 1
part in 106 (over a 120 hour period — independent of
environmental conditions).

Short Term
Long Term

Microwave Stability Tester
— Model 5009R

For the measurement of ultra-stable microwave frequencics
LFE Modecl 5009 measurcs drift and f.m. in frequency
bands between 100 mc/s and 10.8 kmc. The unit is
capable of mecasuring f.m. deviation from 1 cps to 20 k¢
at RF and 0.1 cps at 30 mc.

For further information write for complete specifications.

This equipment is also adaptable for modification to
specific systems requircments,

LF

INSTRUMENT DIVISION
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EET
.: 714 BEACON STR

Tunable Ultra-stable
Microwave Oscillator
— Series 814

Plug-in Head
and Power Supply
-— Model 5009R

Standard Microwave
Frequency Sodrce
— Series 820XLK

Disturbance Frequency
Presentation Through
Tunable Filter

LABORATORY FOR ELECTRONICS, INC.

BOSTON 15, MASSACHUSETTS

WESTERN REGIONAL OFFICE. 211 South Beverly Drive, Beverly Hills, California.

SEE A DEMONSTRATION AT WESCON BOOTH 1065-6
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“An Octave-Bandwidth Ultra Low Noise
Traveling Wave Amplitier,” E. V. Kinaman
and G. E. St. John, Watkins-Johnson Co.,
Palo Alte, Calif.

“Very lHligh Convergence Electron
Guns,” D. V. Geppert, Sylvania Electronic
Systems, Mountain View, Calif.

“Cooling of the Slow Space-Charge Wave
of an Llectron Beam with Application to the
Traveling-Wave Tube,” D. C. Forster,
Hughes Research Labs., Culver City, Calif.

“Arc Discharge  Microwave  Switch
Tube,”™ S. J. Tetenbaum, R. R. Moats and
D. Campbell, Svlvania Electronic Systems.,
Mountain View, Calif.

A Periodically  Focused  Backward-
Wave Oscillator,” C. C. Johnson, Iiughes
Research Labs., Culver City, Culif.

“A Four-Cavity, LElectrostatically Fo-
cused, Ku-Band Klystron Amplitier,” R. G.
Rockwell, Varian Asssociates, Palo  :llto,
Calif.

Wednesday Afternoon

Session 16—Computer Circuits
and Devices

Contributed Papers

Chairman: G. Eisler. Eisler Associates,
Los Angeles, Calif.

“Diodeless Magnetic Core lLogic,”™ S. B.
Yochelson, Goodvear Aircraft Corp., Akron,
Ohio.

“\ Fractional Microsecond Cyele Time
Memory Using Low Coercive Ferrite Cores,”
A. Lemack and J. E. Thomas, Sylvania
Electronic Systems, Needham, Mass.

“Adaptive Switching Circuits,” B. Wid-
row and M. E. [loff, Stanford University,
Palo Alte, Calif.

“25-mc Clock-Rate Computer Circuits
for Operation from —20°C to +100°C,”
C. R. Cook, Jr., Texas Intruments, Inc.,
Dallas, Tex.

“\ Dynamic Logic Technique for Sixteen
Megacyele Clock Rate,” T. P. Bothwell, J.
DeClue, 1. H. I1ill and J. R. Longland, Com-
puter Control Co., Framingham, Mass.

Session 17—Magnetic Data Recording

Tutorial

Chairman: 11" R, Isom, Radio Corpora-
tion of America, Camden, N. J.

“Extending the Bandwidth of 4 Conven-
tional Instrumentation Recording System,”
A, M. Wilson, Precision [nstrument Co., San
Carles, Calif.

“A Wideband Magnetic Recording Sys-
tem,” AM. E. Anderson and J. 1. Granath,
Armour Research Foundation, Chicago, Ill.

“The Sensitivity of Reproducing leads
in High-Frequency Magnetic Recording Sys-
tems,” W. T Frost, Ampex, Data Products
Co., Redwood City, Calif.

“NMechanical Design of the ¢cm-100 In-
strumentation Tape Recorder,” J. T. Mul-
lin, Mincom Div., Minnesota Mining and
Mfg. Co., Los Angeles, Calif.

“Ilectrical Design and Performance of
the ¢cm-100 Instrunientation Tape Recorder,”
G. N. Johuson, Mincom Div., Minnesola
Mining & Mfg. Co., Los Angeles, Calif.

“Comparison of Wideband FA and Car-
rier Erase Techniques for Recording Data
from DC to 10 ke,™ . Work and D. Lewis,
Leach Corp., Compton, Calif.
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Session 18—Microwave Theory and
Techniques—II: Active Elements

Contributed Papers

Chairman: R. Jamison, IHughes Aircraft
Co., Culver City, Calif.

“Masers for System Applications,” H. R.
Senf, Hughes Research Laboratories, Culver
Citv, Calif.

“Design and Operation of an S-Band
Traveling-Wave Diode Parametric Ampli-
fier,” C. G. Shafer, Ravtheon Co., Waltham,
Mass.

“The Noise Figure of Iterative Traveling
Wave Parametric Awplifiers,” C. V. Bell,
Walla Walla College, Walla Walla, Wash.;
and Glen Wade, Ravtheon Co., Burlington,
Mass.

“Theory of TEM Diode Switching,”
R. 1". Garver, Diamiond Ordnance Fuse Lab-
oratories, Washington, D. C.

“Tunnel Diode Microwave Oscillators
with Milliwatt  Power Outputs,” D. E.
Nelson and F. Sterzer, Radio Corporation of
America, Princelon, N. J.

Session 19—Working with Engineers
Invited Speakers

Chairman: N. I1. Moore, Litton Indus-
tries, San Carlos, Calif.

“Nlarketing,” G. P. Beiging, Packard-
Bell Electronic Corp., West Los Angeles,
Calif.

“Patent Law,” 11", R. Lane, North Ameri-
can Aviation, Los Angeles, Calif.

“Accounting and Finance,” R. T. Silber-
man, Electronics Capital Corp., San Diego,
Cualif.

Session 20—Vehicular Communications—1I:
Radiating Systems

Contributed Papers

Chairman: D. L. MacDonald, Pacific
Telephone & Telegraph, Los Angeles, Calif.

“Theory and Performance of Vehicular
Center-Fed Whip Antenna,” H. Brueck-
mann, U.S. Army Signal Research and De-
velopuent Laboratory, Ft. Monmouth, N. J.

“\ Broad-Band 160 Mcgacycle Colinear
Array,” R. F. Il. Yang and 1I. I1. Ilansen,
Andrew Corp., Chicago, Ill.

“Etfects of Tower and Guys on Perform-
ance of Side-Mounted Vertical Antennas,”
R. F. H. Yang and F. R. Willis, Andrew
Corp., Chicago, [ll.

“Foamflex Coaxial Cable for Communi-
cations,” J. Arbuthnott, [, L. McKean and
S. Trill, Phel ps Dadge Copper Products Corp.,
New York, N. Y.

Thursday Morning, August 25

Session 21—Component and
Systems Reliability

Panel Discussion Following
Presentation of Paper

Chairman: . R. Kusmin, Packard-Bell
Electronics Corp., Los Angeles, Calif.

ranelists: S, Gollin, Walter Darwin
Teagne Associates, New York, N. Y.;
S. Kukawka, Bourne Laboralary, Inc., River-
side, Calif.; . Woeod, Relay Div., Leach
Corp., Los Angeles, Calif.; C. C. Elrod, The
Ralph M. Marsens Co., Pusadena, Calif.

“Using Failure Rate Data for Compo-
nent Part Derating,” I. Doshay, Aerojel
General Corp., Asusa, Calif.

Session 22—Air Traffiic Control
(ATC)—Session I

Related Papers

Chairman: V. Weihe, General Precision,
Inc., Washington, D. C.

“Operational Consideration in A'TC De-
sign,” R. F. Link, Bureau of Research and
Development, Federal Aviation Agency, Wash-
ington, D.C.

“\n Airline Pilot Looks at ATC,” Capt.
J. D. Swmith, Air Line Pilols Association,
New York, N. 1.

“ATC from the Aircraft Owners View-
point,” V7. Il. Kayne, dircraft Owners and
Pilots Association, Washington, D. C.

“The Airlines and Air Trathe Control,”
J. R. Dettman, Awr Transport Association of
America. Los Angeles, Calif.

Session 23—Antennas, Session I
Contributed Papers

Chairman: L. L. Bailin, Hughes Aircraft
Co., Culver City, Culif.

“\ New Approach to Antenna Beam-
Shaping—The ‘Coke-Bottle” Antenna,” C. C.
Phillips, Melpar, Inc.. Falls Church, Va.

“Application of Frequency Scan to Cir-
cular Arrays,” P. Shelton, dero Geo Astro
Corp., Alexanderia, Va.

“Low Sidelobe Interferometer Antenna
Patterns,” 11, Pfisenmever and J. A.
Kuecken, Avco Corp., Cincinnali, Ohio.

“Design Techniques for a Light Weight,
High Power, Spiral Antenna,”™ L. . Jones,
P. E. Taylor and C. W. Morrew, AMelpar,
Inc., Falls Church, Va.

“Phase Distribution of Spiral Antennas,”
N. Barbane, Sylvania Electronic Systems,
Mountain View, Calif.

Session 24—Synthesis and Design of
Manned Machine Systems

Symposium

Chairman: Col. L. Baker, . S. Army,
Chief Psychologist, Aberdeen, Md.

“Human Factors in the Establishment of
System Design Requirements,” R, H.
Schneider, Dunlap and cssociates, Inc.,
Santa Monica, Calif.

“Ihe Human Factors [Laboratory as Sys-
tem Design Tool,” F. Marsocco, Thompson
Ramo Wooldridge, Inc., Canoga Park, Calif.

“On the Effect of CRT Transfer Fune-
tion on Detection Threshold,” C. 11", Miller
and W. R. Minty, Cornell Aecronautical
Laboratory, Inc., Buffalo, N. Y.

“Introduction to Teaching Machines,”
S. Levine, Litton Industries, Beverly Hills,
Calif.

“\ lligh-Speed Color Display Unit,”
W. IH. [untley, Jr., Stanford University,
Stanford, Calif.

Session 25—Microminiaturization
Tutorial Papers

Chairman: T. Liiamatainen, Diamond
Ordnance Fuse Laboratory, Washington, D. C.

“Design and Fabrication of a Micro-
electronic 1F  Amplitier,” J. R. Bluck,
Motorola Corp., Phoenix, Aris.

“\ Packaged Micromodule laboratory
for Industry,” D. T. Levy, Radio Corporalion
of America, Somerville, N. J.

“Semiconductor  Packaging  for  IHigh
Component Density Application,” G. .
Walker, Rheem Semiconductors, Inc., Palo
Alte, Calif.
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A Pair of Smoothies For
Series Regulator Service

The Raythecon CK6336A and CK6528 are mechanically rugged, long- RAYTH EDN
life twin power triodes. They are designed to handle large currents over

a wide voltage range and at high temperatures in regulated power sup-

plies. Zirconium coated graphite anodes, ceramic insulators, gold
plated molybdenum grid wires, and hard glass envelopes are some of
the advanced design features of both types.

Stringent power supply regulation requirements arc no problem for
these “smoothies.” Get full technical data on the CK6336A<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>