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Designers of complex military and industrial equip-
ment fully appreciate the need for extremely reliable
components. For over a decade, UTC has been devoting
constantly increasing manpower and dollars in the
search for increased transformer and filter dependa-
bility. Investigation and analysis have been related to
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RELIABILITY
UNDER
ADVERSE
ENVIRONMENT

As a teader in the produc-
tion of extremely miniatur-
jzed components, UTC is a
natural source for missile
applications. Add to this the
need for top reliability under
— adverse environmental condi-
- tions, and one can sce why
UTC units have been chosen
- for almost every missile
from the Sidewinder to the
Jupiter to the Atlas; our satel-
lites, and project Mercury.

RELIABILITY
TO NAVIGATE...
CONTROL ... COMMUNICATE

Manufacturers providing principal eiectronic

FIRST CHOICE FOR

RELIABILITY

the life testing of large numbers of units to failure, plus
thousands of wire-insulation-impregnant-potting and en-
capsuiating systems. This program has resulted in
proven materials, methods of structure and full quality
controls which assure in UTC units an overall degree of
reliability unequaled in our industry.

RELIABILITY TO DESTROY

A vital factor in second generation missiles is the sure ability
to destroy the missile should something go wrong. UTC
high reliability transformers were first choice for Ramo-
Wooldridge in the design and production of their 4 pound
AN/DRW-11 “command destruct” receiver which provides UNF
FM signals to three command channels.

ompirange, intercommunication

equipment

gear for the B-58 chose UTC for optimum
miniaturization with maximum reliability under
adverse environment. In general aircraft use
reliability units are found in
virtually all applications such as Tacan,

Special Units / 0T high
to Your £
Specifications / TEI
or 1000 Stock ltems \-
... with UTC General\ Filter
High Reliability Catalog G Catalog F

and fire control. The high inherent quality
level of UTC airborne components is illus-
trated by over 19,000 units being shipped to

one customer . . with

zero rejects.

. then fully tested . . .
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The array of curves shown on the cover portray the characteristics of a new dielectric ceramic
circuit element capable of antiferroelectric-to-ferroelectric transitions, as described on page 1264,
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SPRAGUE TANTALEX® CAPACITORS

Industry’s widest tantalum capacitor line
eliminates size-and-quadlity compromises !

@ No makeshifts! No compromises! When the circuit calls

for a tantalum capacitor, you'll find what you want in
Sprague’s famous Tantalex Lline. Pioneer in the develop-
ment of tantalum capacitors, Sprague makes a Tantalex
capacitor to meet practically every designer’'s require-
ments. Unmatched experience and the largest and most

complete production facilities in the capacitor industry make
Sprague your dependable source of supply!

@ Write for engineering bulletins on the Tantalex Types
which interest you (see bulletin numbers above) to Sprague
Electric Company, Technical Literature Section, 235 Marshall
Street, North Adams, Massachusetts.

© Most-frequently-used Tantalex Types are available for off-the-shelf delivery at foctory
prices on pilot quantities to 499 pieces from your local Sprague Industrial Distributor.
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The Airborne

Instruments Laboratory Division of
Cutler-Hammer, Inc., and the Central Radio Propaga-
tion Laboratory of the National Bureau of Standards
have been working under NASA sponsorship on an
ionospheric research program designed to orbit an

design.

ionosounder. The last two articles in this series de-
scribed the history of the project and first-generation
flight equipment. In this article, Warren Offutt con-
cludes the discussion with a description of the sotellite

Sounding the lonosphere — From Topside

The design of the satellite iono-
sounder closely follows that of the
rocket jonosounder described last
month. The differences are the inclu-
sion of solar cells. command receiving
equipment. beacon tracking equipment.
and two additional transceivers, pro-
viding a total of six sampling frequen-
cies. The six sampling frequencies
cover the range from approximately 3
to 10 Mc. Most of the usual problems
found in the design of satellite equip-
ment have been described many times
in the literature. but the most serious
problem has received only slight men-
tion—that is. the reliability problem
which, in designing for many months
of operation. is of paramount impor-
tance.

Figure 1 is a functional reliability
diagram of the Topside Ionosounder
Satellite equipment. The best (and we
believe good) estimates of hazard rate
tor ecach of the major functions are
shown. expressed in failures per mil-
lion hours (FPMH). The simple sum
of the hazard rates for all functions is
214 FPMH. A simple sum calculation
would be correct it any failure com-
pletely disabled the entire system. In a
system in which certain failures will
result in some loss of system capability
rather than total disablement (as in
the case of loss of only one transceiver).
care must be used in interpreting the
hazard rates. Also. it is usual for some
svstem capabilities to be more impor-
tant than others (in this case. the loss
of certain sampling frequencies is
deemed less harmful than the loss of
others). We have found it helpful in
our system design work to use the con-
cept of svstem effectiveness. Effective-
ness is that fraction of the total system
performance available at a ﬁpc'ciﬁcd
time. For example. Table | lists the
predicted effectiveness for the system
of Figure 1 at three specified times.

' l
| Table 1

\ Predicted X }
Time

‘ Efjec tiveness
449 percent at 6 months |
30.1 percent at 9 months
20 percent at 12 months

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

SOLAR TRANSCEIVER
CELLS NO. |
{36 FPMH) (18 FPMH)
BATTERY COMMAND PROGRAMMING TRANSCEIVER TELEMETRY
CIRCUITS RECEIVER CIRCUITRY NO 2 (21 FPMH)
123 FPMN) 135 FPMH) (4n FPMH) {18 FPMH)
L TRENSCEIVER
NO 3
(18 FPMH)

FIGURE | FUNCTICNAL RELIABILITY DIAGRAM

In other words, on the average. this
svstem design should still provide 20
percent of its maximum information
output after one vear in orbit. Now. we
would. of course. prefer to have a
much higher figure, but the hard fact
of this business is that even through
careful simplification of design. addi-
tional redundancies. and the use of the
very best component parts it has not
been possible to increase the 20-per-
cent figure to beyond 30 percent. Com-
ponent parts available today are sim-
ply not good cnough. In all honesty.
however. note that these are end point
effectiveness figures. The total informa-
tion output. over the period from
launch to end point. s the integral of
the exponential effectiveness function
and therefore is much more attractive
to those needing an optimistic outlook
on life in orbit. The integrated value
should not be used where performance
at end point is contemplated—such as
a man-in-space program.

Another interesting  problem  we
have encountered in the design of this
equipment is the orkital thermal con-
trol problem. It is fairly easy to design
a satellite package for reasonable tem-
peratures, even if a large portion of
the surface is covered with solar cells,

when the orbit-sun-carth relation is
constant. Over a several-month period.
however. the polar orbit geometry runs
the full gamut of noon-midnight (about
50 percent sunshine. 50  percent
shadow) to “twilight” (100 percent
sunshine). Active thermal control tech-
niques using movable shutters offer a
straightforward solution. albeit one
that degrades reliability. On this project
(and after operating an 1.GP-30 com-
puter for many hours), we beliecve we
have a thermal design that will hold
internal temperatures within satisfuc-
tory limits for all expected orbital
geometries. The sccret is simply the
very careful selection and control of
the absorptivity/emissivity ratio over
various parts of the exterior skin that
arc not covered by solar cells.

The flight schedule on this program
calls for our first rocket probe tests
about the time this will be in print. A
full-fledged orbital test will be made
in 1962, We hope to describe the re-
sults on this page at that time. Watch
for it. won't you?

A complete bound set of our fifth
series of articles is available on request.
Write 1o Harold Hechtman ar AIL for
your sel.

AIRBORNE INSTRUMENTS LABORATORY
DEER PARK, LONG ISLAND, NEW YORK

OIVISION
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METAL FILM RESISTORS OFFER 5
DISTINCT TEMPERATURE COEFFICIENTS
TO MEET ALL CIRCUIT REQUIREMENTS

RUGGED END-CAP
CONSTRUCTION
FOR LONG TERM
STABILITY

EXCEPTIONAL
RESISTANCE TO
MOISTURE AND
MECHANICAL DAMAGE

SURPASS MIL-R-10509
PERFORMANCE
REQUIREMENTS

Providing closc accuracy, reliability and
stability with low controlled temperature
coefficients, these molded case metal-film
resistors outperform precision wirewound
and carbon film resistors. Prime character-
istics include minimum inherent noise level,
negligible voltage coefficient of resistance
and excellent long-time stability under rated
load as well as under severe conditions of
humidity.

Close tracking of resistance values of 2
or more resistors over a wide temperature
range is another key performance charac-
teristic of molded-case Filmistor “C” Re-
sistors. This is especially important where
they are used to make highly accurate ratio
dividers.

Filmistor “C” Resistors are automatic-
ally spiralled to desired resistance values by
exclusive Sprague equipment. The metallic
resistive film, deposited by high vacuum
evaporation, bonds firmly to special ceram-
ic cores. Noble metal terminals insurc low
contact resistance.

The resistance clements, complete with
end caps and leads attached are molded in
dense, high temperature thermosetting ma-
terial to form a tough molded shell for max-
imum protection against mechanical dam-
age, moisture penetration and repeated
temperature cycling.

Filmistor “C” Resistors, in Y&, V4, V5
and 1 watt ratings, surpass stringent per-
formance requirements of MIL-R-10509C,
Characteristic C. Write for Engineering
Bulletin No. 7025 to: Technical Literaturce
Section, Sprague Electric Co.,235 Marshall
Street, North Adams, Mass.

For application engineering assistance write:

Resistor Division, Sprague Electric Co.

Nashua, New Hampshire
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What was Bell Telephone Laboratories doing
ON FRIDAY, JUNE 30, 19617

o

It was exploring the communications pos- It was preparing an experiment in world- It was completing the development of a
sibilities of the gaseous optical maser — wide communications using ‘“‘active” satel- new “h2avy route” Long Distance ricro-
a device which generates continuous co- lites powered by the solar battery, a Bell wave system capable of handling over
herent infrared radiation in 2 narrow beam. Laboratories invention. 11,000 two-way conversations at once.

It was developing an anti-missile defense It was demonstrating the potertialities of It was experimenting with an electronic
system designed to detect, track, intercept the superconducting compound of niobium central office at Morris, lil., which is capable
and destroy an enemy ICBM — in a matter and tin for generating, with little power, of providing a wide range of rew telephone
of minutes. magnetic fieids of great strength. services.

It was perfecting the card dialer which It was developing improved repeaters or It was contiruing its endless search for
permits, through insertion of a punched “amplifiers' to increase greatly the capacity new knowledge under the leadership of
card into a slot, automatic dialing of fre- and economy of undersea telephone cable scientists and engineers with world-wide
quently used nuambers. systems. reputations in treir chosen fields.

Bell Laboratories scientists and engineers work with every art and science
that can benefit communications. Their inquiries range from the ocean
floor to outer space, from atomic physics to the design of new telephone
sets, from the tiny transistor to massive transcontinental radio systems.
The goal is constant—ever-improving Bell System communications services.

P ry

BELL TELEPHONE LABORATORIES (&)

World center of communications research and development — as?”



SENSITIVE RESEARCH
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VOLTAGE

The Model FLH has been named in honor of Francis L. Hermach of the
Notional Bureau of Standords in Washington, D. C., in recognition of his
accomplishments in the field of AC/DC transfer measurements.

W .01%* Accurate AC/DC
Difference Measurements

 .013% Accurate Absolute
AC Voltage Measurements  mocoe run

The Model FLH is a #¢# thermoceuple transfer standard designed to measure directly
in percentage of reading, the influence of frequencies between 20 cps — 50,000 cps

| FUII Accuracy Over En- on the indication of voltmeters, calibrators, and other transfer standards over a

range of 1.5—1125 v. it is supplied with an NBS Certificate® showing correction

t| re Frequency Ra nge from figures for those values of voltage where the AC/DC difference (or frequency infiuence)

is, or exceeds, *.01%. Typical performance characteristics are listed in the table on
20 cps — 50,000 GDS the left. These figures illustrate that it is seldom necessary to apply corrections to

achieve substantially better performance than is basically guaranteed. Since the high-
est volt ranges have the greatest frequency influence, in practical usage the lower
B True RMS Response volt ranges can be considered to have either greate: fundamental accuracy or a fre-

quency span well beyond 50 kc.

The Model FLH when employed in conjunction with precision DC potentiometers and
their accessories, is ideally suited for use in the certification of other AC voltage
o standards and the making of extraordinarily high accuracy absolute AC measurements.

FREQUENCY CORRECTIONS IN % OF READING An AC system accuracy of =.013% can be obtained without difficulty by combining

MODEL FLH the FLH with Sensitive Research “COMMANDER" Instruments such as the Dauphinee
VOLTS 20 Kc 30 K¢ 59 Kc DC Potentiometer, Type 9144 (accuracy +.001%), the NBS Volt Ratio Box, Type 9700A
1545 0 0 + 01 (accuracy =.001%) and Saturated Standard Cells, Type 4305 and Constant Tempera-
above 4'5_1'1 2% 0 0 0 : ?ure E‘nclosure, Type 9152 (accuracy =.001%). A “COMMANDER" Instrument Catalog
above 11.25225 0 0 0 is available upon request. .
above 22.5-45 0 0 — 012 The basic accuracy of the Mode! FLH is derived from the flat frequency response of
above 45-112.5 0 0 —.015 its multipliers. Long term resistcr stability is of no importance. If the instrument is
above 1125225 0 0 0 not physically impaired its frequency response will remain fixed indefinitely.
above 225-450 0 0 —.026

Replacement thermocouples ave of the uncalibrated type.
above 450-1125  —.027 —.038 —.069

ADDITIONAL SPECIFICATIONS
Accuracy using NBS correction figures: =.01% af reading from 20 cps — 50 k.*

*It is the present policy of NBS 1o state their maximum Accuracy without using correction figures: =.01% of reading to 30 ke from 1.5-450 v;
measuring uncertainty os *.02%. However, they are expected = 03% to 50 kc; = 05% of reading to 30 k¢ from

1o reduce this possible error 1o *.01% in the near future, b 5

and the instrument is guaronteed on this bosis. It is olso . 4501125 Y‘ _075% to 50 ke.

their present practice to limit testing to 38 kc on Resblutlﬂn: ------ :-005% mnimum.

instruments of the Model FLH's occuracy uniess the Price: ............ $1685.00 (includes NBS Certificate and Type SR4 Galvanometer).

user is in a position 1o justify that certification A

10 50 kc or higher is imperative. Correspondence /4

between NBS and the user is required in such / \\
< >

on instonce,

Terms: ............ Net 30 days, f.0.b. NBS, Washington, D. C.

Write for additional information or contact
/ Symied of Quaisy your nearest SRIC sales representative.

SENSITIVE RESEARCH

ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927

INSTRUMENT
CORPORATION

NEW ROCHELLE, N. V.
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Fifty db power gain and full linear output with but
milli-microwatt input power are inherent characteristics
of the PREAC magnetic amplifier. Thermocouples, strain
gauges, pressure transducers or high impedance sources
may supply the input signal. Null drifts are as low as
1.0 micro-microwatt. Other applications include null and
error detection, integration and summing, and use in
sensitive micro-voltmeter and micro-ammeter circuits.

MAGNETIC AMPLIFIERS

ELECTRICAL

ourrur | CONNECTIONS

GROUND PiN 2

AND CASE FOR
MINIMUM AC PICKUP

7 G

TRANSFER

PREAC®

OUTPUT

(©C voLTS)

HIGH CHARACTER'ST'CS_A

SPECIFICATIONS FOR 60 CPS PREAC AMPLIFIERS

>

!
INPUT (A

TYPE
M-~5552

DC Microamperes Input for
1 DC Volt Output, 5K Load

Control Winding

Resistance—Ohms

Bandwidth—CPS, with
Tabulated Input Loop Resistance

8A

TYPE Winding A Winding B Winding A Winding B Winding A Winding B
M-5549 4.8 7.4 65 188 0.26 CPS/0.1K 0.6 CPS/0.1K
M-5550 1.2 7.4 980 188 0.32 CPS/2K 0.6 CP$/0.1K
M-5551 24 24 490 490 0.5 CPS/1K 0.5 CPS/1K
M-5552 0.7 7.4 2600 310 0.13 CPS/3K 0.6 CPS/0.1K

AIRPAX also produces a complete line

of 400 CPS PREAC magnetic amplifiers.

AIR

PAX

Meetings

with Exhibits
| ]

@ 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

ngust 22.25, 1ol

Western Electronic Show and Con-
vention (WESCON). Cow  Palace
and Fairmont Hotel, San Franecisco,
Calif.

Exhibits: NMr. Don Lar-on, WESCON,
701 Weleh Road. Palo Alto. Calif

September 0-8, 1901

National Symposium on Space Elee-
tronies & Telemetry, 1 niversity of
New  Mexico Johneon Gy, \iin
querque, VAL

Exhibits: Mr, C. H. Scehmidi, 2901 Wi
consin N.E.. Albuquerques NAL

October 2-1. 1901

Seventh  National  Communications
Symposium,  Hotel Utica & Utie
Municipal Auditoriom, Utica, N.Y.

Exhibits: Mr. R. E. Gafiney. General
Flectrie Co.. Light Military Electronies
Dept., Utica. NUY.

October 2-4, 1901

IRE Canadian Convention. \utomo
tive  Building, Exhibition Park. T
ronto, Canada.

Exhibits: Busine=~ Manager. IRE Cana
dian Convention. 819 Yonge St To-
ronto 7, Ontario, Canada.

October 9-11, 1961

National  Electronics  Conference,
Hotel Sherman. Chicago, 111

Exhibits: Mr. Rudy Napolitan, National
Electronies Conference, 228 N. LaSalle
St.. Chicago,

October 19-20. 1901

Sixth Annual Symposium on Elee-
tronies, Engineering and Educa-
tion, Greenshoro  Coliseum. Greens-
boro, N.C

Exhibits: Mr. 1. G. Fidson, Jr.. Dept.
8760. Charham Road Plant., Wedtern
Electric Co.. Ine.. Winston-Salem, N.C.

Octoher 23-25. 1961

East Coast Conference on Aeronauti-
eal &  Navigational  Electronies,
Lord Baltimore Hotel, Baltimore, Md.

Exhibits: Mr. Robert J. Henderson, May
tin Company. Ground Support Equip
ment Dept.. Baltimore, Md

October 23-20, 1961

Eighth Annual Meeting, Professional
Group on Nuclear Science (Aero-
Space Nuelear Propulsion), Hotel
Riviera. Las Vegas. Nevada

Exhibits: Mr. D. J. Knowles, Union Car
bide Company. Oak Ridge National
Lab., Oak Ridge. Tenn,

October 26-27, 1961

Electronic Technigues in Medicine
& Biology Conference, University
of Nebraska, Omaha, Neh.

Exhibits: Mr. Harold G. Beenkeno Uni
versity of Nebraska, College of Medi
cine, 428 Dewey Avenue. Omaha. Neb.

ntin g 10
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IKAY AUDIO SPECTRUM ANALYZERS

PERMANENT

RECORDS

DISPLAY NO. 1

Frequency

Time

Frequency & Ampli
—4" x 12" record on

tude vs Time.
facsimile paper.

DISPLAY NO. 2

Frequency

Ml

RS 2

Intensity

Intensity vs Frequen
Time. Range: 35 db.

cy at Selected

DISPLAY NO. 3

Amplitude

Average Amplitude

vs Time. Loga-

rithmic scale, 24 and 34 db ranges.

Kay Audio Analyzers employ a magnetic medium on which a selected 0.8 1o 20
second) sample of a signal--transient and steady state—-can be recorded and
analyzed in a heterodyne type frequency analyzer. Both narrow and wide bandpass
flters are available to emphasize either frequency resolution or time resolution.
The permanent visual records are made on current sensitive facsimile-type paper.

®
5 MODEL RECORDER
wav Spua-Grap
Catalog No. 662-A

® Eosily stored, permanent or re-usable
® 85-12,000 cps magnetic disc recording
The Sona-Graph Model Recorder i a new audio spectrograph for sound and
vibration analysis. Thi~ instrument provides four permanent, storable records of
any sample of audio energy in the 8512000 cps range . . . the three visual displays
made by the Sona-Graph 661-A plus an aural record made on a 127 plastic-hase
magnetic dise which can be stored with the visual records.

SPECIFICATIONS
Frequency Range: 85 cps to 12 ke in two
P ey £ G5 an © ' Analyzing Filter Bandwidths: 45 and 300 cos.
Fygql;gncy Response Recording Time: Any sclccted 2.4 second n-
ire ange. F

c. a

Recording Medium: Plastic-base magnctic Price: $2950.00 fo.b. factory, $
¢ Nzw York

r'd 4 ®
v weav Missilyzer o0
Catalog No, 675
® Two separate channels for simubaneous ® Remote control of recording and re-
recording of two signals. producing channel selectors.

The Missilyzer is a wider range spectrum analyzer providing two identical chan-
nels for the simultaneous recording of two related signals. Built-in fast acting
relays permit rapid automatic remwote control.

SPECIFICATIONS
Frequency Range: Standard models 5—15,000

Analyzing Fitter Band

Frequency Calibration: Calibration markers at
Duration
Rccordled
fr:q. Range ija(now ;’;:de }ampc Input Impedances, Selectable: High 1.8
ps )
b [
¢ 20 cps 200
G 0 6C
o e e 600 Price: $2950.00 f.o.b. factory. $3245.00 f.a.s.
Record-Reproduce Amplifier Characteristics: New York.

KAY 5(”//[1- (;['{I//ﬁO Catalog No. 661-A KAY V['br[]/yzc’['® Catalog No. 651-A

An audio spectrograph in the 85-8000 cps range makes three An audio and sub-audio spectrograph in the 5-4400 cps range

permanent visual reco

rds.

SPECIFICATIONS

Frequency Range: 85-8000 cps
Analyzing Filter Bandwiths: 45 and 300 cps.
Recording Time: Any selccted 2.4 sec. inte

within frequency range.
Record-Reproduce Amp

requency pre-emphasis f

lifier Characteristics:
or voice studics.

Microphone: Altcc-Lansing 633A dynamic.
Input Impedance: 30 ohms

Price: $2450.00 f.0.b. factc;ly. $2695.00 f.a.5., New York,

Write For
Complete
Catalog
Information

PROCEEDINGS OF THE IRE

makes three permanent visuval records.

SPECIFICATIONS

Frequency Range: 5-4400 cps in 3 bands

Frequency Calibration: Markers at 30 cps or 240 cps intervals may
be recorded on analysts pager.

) ) Record-Reproduce Amplifier Characteristics:
udio signa switchable t> provide FLAT (or for transc e
falling characteristic.

Pickup Devices: Vibration pickups: micrephones or other properly
matched devices may be used.

Input Impedance: High, 1.8 megohms.

Input Signal Sensitivity: Approx. 3 mv rms for full scale operation
Price: $2495.0D f.0.b. factory. $2745.00 f.a.s., New York.

Frequency responsc
r usage) 44 or 60 db

Visit us

KAY ELECTRIC COMPANY LI

Dept, 1-8, Maple Avenue, Pine Brook, N.J., CApital 6-4000 3105 & 3107

Avugust, 1961
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For Long Life and Power Economy

SUBMINIATURE

crystal can

RELAY

The new CLARE Type LF, magnetic latching subminiature relay
offers designers simplified circuitry in small space by providing latching
effect without transistors. Magnetic latching results in power economy.

The Type LF is available with either 2-coil or 1-coil configuration.
The 2-coil relay allows complete control of the latching operation
within the relay and provides an extremely compact operating unit.
The 1-coil relay is somewhat more sensitive; it is adaptable to
existing circuits where outside control is provided. (See opposite
page for specifications and circuit diagrams.) The Type LF provides
the same wide range of mounting arrangements and terminals
as the CLARE Type F relay.

CLARE

The CLARE Type F relay is extremely fast and more
than moderately sensitive. It is built to withstand tem~
perature extremes, heavy shock and extreme vibration.
Contacts, rated at 3 amperes, are excellent for low-level
circuit operations. Send for Design Manual 203.




TYPE LF

2-Coil Circuit
Diagram

relay showh (&6ver removed) is

the 2-coil design whith controis
atching operation

within the relay. Shown twice

actual Sizes

o
s

PHYSICAL FEATURES

Life Expectancy
Wet Circuit:
3.0 amperes, 28VDC resistive—100,000 operations
2.0 amperes, 28VDC resistive—250,00¢ operations
1.0 ampere, 28VDC resistive—1,000,00C operations
1.0 ampere, 28VDC inductive (106 millihenry)—100,000
operations
1.0 ampere, 115 VAC resistive—100,000 operations
Dry Circuit:
1,000,000 miss free operations when subject to
conventional dry circuit requirements.
Temperature—+125° C to —65° C
Shock—100g's for 1/2 sine wave 11+ 1 MS pulse
Linear Acceleration—100g's minimum
Vibration—.250" DA or 30 g's, 5-2000 cps.
Humidity & Salt Spray—MIL-R-5757D

Enclosures: Tinned brass cover with fungus-resistart
finish. Hermetically sealed and filied with dry
nitrogen at atmospheric pressure,

Contact Arrangement—2PDT latching
Terminals—Plug-in (3/16” straight), sclder hook, 3” straight
Wiring—Two coils (as shown on drawing above)
One coil (as shown on drawing above)
Weights—.54 oz. for plug-in
62 oz. for 2 studs, 3" leads

1-Coil Circuit
Diagram

ELECTRICAL FEATURES

Operate Time—Two coil: When applying—tor a minimum of §
milliseconds—a voltage of at least two times the must operate
voltage, the operate time including bounce will not exceed
5 milliseconds. One Coil: operate time will not exceed 8
milliseconds.

Sensitivity—Two coil, approximately 150 milliwatts
One coil, approximately 75 milliwatts
Dielectric Strength
Sea level: 1000 volts rms—all terminals to case
1000 volts rms—between contact sets
600 volts rms—between open contacts of a set
70,000 ft: 350 volts rms—all terminals to case
Insulation Resistance—1000 megohms minimum at +125° C be-
tween any two terminals and between ail terminais and case.
Maximum Interelectrode Capacitance—

ClosedicontactSHO CASE & & 5. 1.k cotp e o et # 3.7 picofarads
Open contactstocase......................... 2.0 picotarads
Between contactsofaset ... ... .. ... ... .. . . .. 2.0 picofarads
Between adjacent contact sets ... ............. 3.5 picofarads

Maximum Coil Dissipation
Two Coil: .50 watts at +125° C
.75 watts at +25° C
One Coil: 1.25 watts at +125° C
2.0 watts at +25° C

Standard Adjustment—Relay will operate and hold when the
must operate voltage is applied
Contact Resistance:
Maximum: 50 milliohms at 6 volts, 100 milliamperes.
Typical: 25 milliohms at 6 voits, 100 milliamperes,

" | For coil and mounting data on CLARE Type LF relay send for

' ’ CPC-12. Address: C. P. Clare & Co., 3101 Pratt Bivd., Chicago
. 45, lllino’s. In Canada: C, P. Clare Canada Ltd., 840 Caledonia
q Road, Toronto 19, Ontario. Cable Address: CLARELAY.

C. P. CLARE & CO. Relays and related control components



THE SPECIALIST N

FREQUENCY COUNTERS

DEPENDABLE — proven on major missile programs, under most
severe environments,

MAINTAINABLE — simplified, clean design; fewer tubes and
diodes — more accessible — easier check-out.

DELIVERED from factory stock — no waiting.

PRICED right; low lease terms available.

THE MODEL 14-20AN (nixie)

IS LESS THAN $2,000!

Telephone —
NAtional 2-6485

Reps in Principal Cities
TWX: MAN NH 370-U

NORTHEASTERN ENGINEERING

An Affiliate of Atlantic Research Corp.

MANCHESTER « NEW HAMPSHIRE

Meetings

with Exhibits

Notember 60-8. 1961
special - Technical  Conference  on
Non-Linear Magneties, Statler Hilton
Hotel, Los Angeles, Calif.
Exhibits: Mr. Philip Diamond, Perki
Electronie~ Corp., 345 Kan-as St
Segundo, Calif

November 13-16. 1961
Conference on Magnetism & Mag-
netie Materials, Hotel Westward Ho.
Phoenix. \riz
Fxhibits: My, John |1
Waples Mill Road. Oakton. Va

November 1110, 196]

Mid-America Electronies Conference
(MALECON). Hotel Mueblebach, Kan
<as Cinv, Vo,

Exhihits: Mr. Felix A, Spies. Bendin
Corporation. P.O. Box 1159, kan-a-
City 11, Vo,

November 14-16. 1Unl
Northeast Research and Engineering
Meeting (NEREM). Boston €
monwealth Armory, Boston, Vas
Exhibits: Mi-~ Shirley  Whitcher, IRE
Boston 5 i~hington st
Newton, Mass

Novembor 30-December 1, 1901
PGCVC Annnal Meeting, Hotel R
<on, Minneapoli<. Minn,
Exhibits: Mr. lHarold T'Kach. \Mobile
Engineering, Ine.. 620 North ~inth ~t
Minneapolis, Minn

Decemb L

Eastern Joint Computer Conference.
Sheraton-Park Hotel, Washington, D.(

Exhibits: Dr. Jack Moshman, Capite
Radio Engincering Institute. 1200 Je
ferson Davie Highway, Arlingion 2.\

January Y-11. 1962

8th National Symposium on Reliabil-
ity & Quality Control, Siatler-ili
Hotel. Wa<hington, D.C.

Exhibits: Mr. M. P, Smith, Minneapol
Honeywell Regulator Co.. Aeronauti
Div.. 13330 U. S0 Highway 19, =
Petershure. Fla

February 7-9. 1962
3rd Winter Convention on Military
Electronies, Amba-ador Hotelo |
Angeles. Calif.
Exhibits: IRE Los Aneeles Ofhee, ]
S, La Cienega Bhvd., o< Angeles
Calif.

0~

A

Note on  Professional  Group  Mectings
Some of the Professional Groups con
duct meeting= at which there are ox
hibits. Working committeemen on these
eroups are asked 1o send advance dat
1o thi= columm for publicity information
You may address these notices to the

Advertising  Depattment and of  course
listings are free o IRE  Professic
Group-.

12A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE August, 1961



Hughes TWT capability offers you

cW
solutions for

tube and
systems
problems

A continuing program of applied
research by Hughes has resulted in
the development of outstanding
operating features such as those
illustrated in the accompanying
cutaway of a high-powered TWT.

When you have a requirement for
an advanced microwave tube—CW
or pulsed—consider TWT's, and
Hughes. Perhaps the solution to
your problem is already in
development, or production,

at Hughes.

For a more complete rundown on
what Hughes can offer you, contact
your nearest District Office today,
or write for your copy of the Hughes
short form catalogue.

NORTHEASTERN 4 Federal Street, Woburn,
Mass. WElis 3-4824

EASTERN 2000 "K" Street, N.W., Washington 6,
O. C. FEderal 7-6760

13 Lloyd Avenue, West Long Branch, N. J.
CApital 21111

WESTERN 11105 South La Cienega Bivd.,
Los Angeles 45, Calt. SPring 6-1515

CREATING A NEW WORLD WITH ELECTRONICS

HUGHES AIRCRAFT COMPANY

MICROWAVE TUBE DIVISION

PROCEEDINGS OF THE IRE Auvgust, 1961

T

o

A seres of
convergent electron
guns with area compres-
sion ratios of 5 to 50 with
sufficiently low aberration that
focusing is accomplished at less
than 1.1 times theoretical Bril-
louin Flow. Transmission is
as high as 98%; with
periodic permanent
magnet (PPM)
focusing.

PPM structures
have been developed
and integrated with the
folded wave guide type r-f
structure used i these devices
io handle powers from as
high as 300 kw peak

\ dawn to cw power
’/\\\ levels.
\
.
~ -

-~

Folded
wave guide interaction
circuits have been
perfected to the point of
providing broadband perform-
ance with up to 35% bandwidth
or more, Oscillation suppres-
sion at band edges and
higher modes has
been accomplished.

Wave guide
windows capable of
handling § to 10 kilowatts
of average power at X-band
and transformers for matching

into the device with standing.

wave ratios 2s low as 1.2
over 40% bandwidth,

have now been

developed.

13A



IRE News and Radio Notes

-

Current IRE Statistics
(s of May 31, 1961)

Membership—89.567
Sections*—110
Subsections*-— 31
Professional Groups*—28
Professional Group Chapters— 294
Student Branchest- 210

* Nee this issue 101 a list.
t See June, 1961, issne tor a list,

—

Calendar of Coming Events
and Authors’ Deadlines*

1961

WESCON, Cow Palace, San Francisco,
Calif., Aug. 22-25.

3rd Internatl. Conf. on Analog Compu-
tation, Belgrade, Sept. 4=9.

Joint Nuclear Instrumentation Symp.,
North Carolina State College, Ra-
leigh, Sept. 6~8.

Internatl. Conf. on Electrical Engrg.
Education, Syracuse Univ., Adiron-
dacks, N. Y., Sept. 6~13.

1961 Natl. Symp. on Space Electronics
and Telemetry, Univ. of N. Mex.,
Albuquerque, N. Mex., Sept. 11-13.

IRE Conf. on Technical-Scientific Com-
munications, Bellevue-Stratford Ho-
tel, Philadelphia, Pa., Sept. 13-15.

9th Ann. Engrg. Management Conf.,
Roosevelt Hotel, New York, N. Y.,
Sept. 14~16.

National Exhibition of Radio and Tele-
vision, Parce des Expositions, Paris,
France, Sept. 14-235.

10th Ann. Industrial Electronics Symp.,
Bradford Hotel, Boston, Mass.,
Sept. 20-21.

CISPR, Univ. of Pennsylvania, Phila-
delphia, Oct. 1-6.

29th Ann. Meeting, Engrs. Council for
Professional  Dev., Sheraton Seel-
bach  Hotel, Louisville, Ky., Oct.
2-3.

7th Natl. Communications
Utica, N. Y., Oct. 2—4.

IRE Canadian Electronics Conf., Auto-
motive Bldg.,, Exhibition Park,
Toronto, Canada, Oct. 2~4.

11th Ann. Broadcast Symp., Willard
Hotel, Washington, D. C., Oct. 6~=7.

Natl. Electronics Conf., Internatl. Am-
phitheatre, Chicago, Ill., Oct. 9=11.

ARS Space Flight Rept. to the Nation,
New York Coliseum, New York,
N. Y., Oct. 9-15.

Sth Nati. Symp. on Engrg. Writing and
Speech, Kellogg Ctr. for Continuing
Education, Michigan State Univ.,
East Lansing, Oct. 16-17.

Internatl. Conf. on lonization of the Air,
Franklin  Inst., Philadelphia, Pa.,
Oct. 10-17.

6th Ann. North Carolina Section Symp.,
Greensboro Coliseum, Greensboro,
Oct. 19-20.

* DL=Deadline for submitting
abstracts,
(Continued on page 15.1)

Symp.,

14A WHEN WRITING TO ADVERTISERS

PGNTT NATIONAL SyMPOsIUM
Isstks CaLl FOR PAPERS

The 1962 PGMTT Nauonal Sympositni
will be hetd on NMay 22-24, at the Boulder
Laboratories of the National Burcau of
Standards in Boulder, Colo.

A call for papers coneerned with research,
development, and applications in all areas
of the microwave tield is hereby issued. The
Technical Program Committee for the Syine-
posium will be particularly interested in
original, creative papers dealing with topics
of relatively wide and current interest.

Prospective authors will submit both
50- 100-word abstritcts and 300- 1000-word
sumnutries accompanied by up o 6 figures,
suitable for reproduction in a Symposium
Digest, to be distributed to all registrants,

This material should be sent to:

R. WL Beatty, Chairman

Technical Program Committee
1962 PGMTT National Svimposium
National Bureau of Standards
Boulder, Colo.

Deadline for receipt of the above ma-
terial is December 18, 1961, Notifications
of acceptance or rejection will be sent out
by January 15, 1962, Revisions of summar-
ies of aceepted papers for the Digest will be
accepted until February 18, 1962,

Call for Papers

Publication of a summary in the Digest
will not prejudice later consideration of the
complete paper for publication by the IRE
TraxsacrioNs ox  Mickowave THEORy
AND TECHNIQUES. Submission of the com-
plete paper for the Special Symposium Issue
of these TRANSACTIONS i~ enconraged.

NAECON PUBLICATIONS
NOowW AVAILABLE

The NAECON oftice has announced
that the following issues of the National
Aerospace Electronics Conference publica-
tions are now available:

1954 Digest—81.00
1955 Digest—81.00
1957 Proceedings - $2.00
1958 Praceedings —84.00
1960 Praceedings-—85.00
1901 Proceed ings —85.00

Checks should be made pavable 1o the
National Aerospace Electronies Conference,
and orders sent to the following address:
NAECON Office, 1414 1. Third St., Day-
ton 3, Ohio, A\tt.: Mrs. M. S0 Roberts,
Oftice Manager.

—

1962 IRE INTERNATIONAL CONVENTION
March 26-29, 1962
Waldorf-Astoria Hotel and the New York Coliseum New York N. Y.

Prospective authors are requested 1o submit all of the following information by:

October 20, 1961

1. 100-word abstract in triplicate, title of paper, name and address
2. 500-word summary in triplicate, title of paper, name and address
3. Indicate the technical field in which your paper falls:

Acrospace & Navigation Electronics
Antennas & Propagation

Audio

Automatic Control

Bio-Medical Electronics
Broadcast & Television Receivers
Broadcasting

Circuit Theory

Communications Systems
Component Parts

Education

Electron Devices

Electronic Computers
Engineering Management

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

Microwave Theory & Techniques
Military Electronics

Nuclear Sceience

Product Engineering & Production
Radio 'requency Interference
Reliabitity & Quality Control
Space Electronics & Telemetry
Ultrasonic Engineering

\'chicular Communications

Note: Only original papers, not peblished or presented prior to the 1962 IR 2 Inter-
national Convention, will be considered. Any necessary military or company clearance

of papers must be granted prior to submission.

Address all material to: Dr. Donald B. Sinclair, Chairman

PLEASE MENTION—PROCEEDINGS OF THE IRE

1962 Technical Program Committee
The lnstitute of Radio Engineers, Inc.
1 East 79 Street, New York 21, N Y.
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PGVC ANNOUNCES
AxNCAL CONFERENCE

I'he 12th National Conference of the
IRIC Professional Group on Vehicular Com-
munications will be held at the Radissor
Hotel in Minneapolis, Minn., on November
30 December 1, 1961, \n outstanding group
of papers on the theme, “The Unseen Future
of Vehicular Communications,” will be pre-
sented, in addition to many new and inter
esting exhibits. .\ full program of ladies" ac-
tivities is scheduled. For further information,
contact: H. VT Kach, 620 N6 St Minne
apolis 11, Minn

1062 CONFERENCE ON
SOLID-STATE CIRCUITS
Isstes CaLl For Parers

The 1962 International Solid-State Cir-
cuits Conference will be held on February
14-16, 1962, on the campus of the Univers-
ity of Pennsylvania and the Sheraton Hotel.
Philadelphia, I’

The Conference, sponsored  jointly by
the TRE, the NEE, and the University of
Pennsylvania, will feature papers dealing
with circuit properties, circuit philosophy,
and design techniques related to solid-state
devices in gencral arcas, such as:

Solid-state memory, storage, and logic

Solid-state microwave amplification, os-
cillation, and conversion

Solid-state devices performing an inte-
grated cireuit function

Unconventional power supplies

Crvogenic applications

Optoclectronic applications

Advanced circuitry, with emphasis on
significant developments in the art

Papers representing original contribu-
tions in these and related fields are invited.
Abstracts—highlighting the nature of the
contribution, its signiticance in the art and
theoretical and experimental results—300-
500 words in length, which can be accom-

panied by key illustrations, should be sub-
mitted on single-side, black-on-white, dou-
ble-spaced typewritten form suitable for
immediate reproduction, on or before Nov-
ember 1, 19601, to the Program Committec
Secretary: R. H. Baker, Roon: C-237, Lin-
coln Laboratory, Massachusett~ Institute
of Technology, Lexington, Mass.

Abstracts should be accompanicd by
author’s name, affiliation address, and tele-
phone contact on the first page, and au-
thor’s name and abbreviated paper title on
each subsequent page.

Members of the 1962 Conference Com-
mittee include: Chairman, J. J. Suran, Gen-
eral Electric Company, Syracuse. N. Y.;
Secretary, 15 Go Niclson, General Eleetric
Company, Syracuse, N, Y.; Pregram Chair-
man, R. B, Adler, MIT, Cambridge, Mass.:
Public Relaticns, Lewis Winner, 132\, 42
St New York 36, NU Y.

PGATET Di1GESTS AvAILABLE
IN LiviTED QUAaNTITY

Copies of the 1961 PGMTT National
Svmposium Digest are now aviilable in a
limited quantity at 83.00 each These Di-
gests were a PGNUTT Symposium “fiest ™ and
were described as excellent by those who
attended. While they last, Digests may be
obtained from Irank Reggia, Microwave
Branch 250, DOFL., Washington 25, 1), C.
Remittance should be made payable to
1961 IRE-PGMTT National Syvmpsoium,

The Digest covers twenty contributed
papers which constituted four sessions de-
scribing Millimeter Waves, Parametric e-
vices, Ferrites, and Plasmas. Six invited
papers for the two panel sessions on High
Power Microwave “Techniques and Low
Noise Microwave Amplitiers are summar-
ized. A complete paper, “lementary Con-
siderations of Noise Performance, ™ included
in the Digest, formed the basis of discussion
for the System and Receiver Noise Per-
formance Clinic.

Present at the 1961 annual banquet of the IRE Professional Group on Microwave Theory and Techniques
were (left to right): Delmer Ports, Chairman of the IRIS Washington Section; Dr. Paul R. Conroy of the U, S,
Information Agency; Gustave Shupiro, PGMTT Administrative Committee member and Editor of the PGMTT
Newsletter; and Ted Saad, Editor of the Microwar. Journal and member of the PGMTT Administrative Com-

mittee,

Dr. Conroy, alias Ivan Serov, successfully impersonated a Soviet official in his first appearance on the speaker’s
platform and impressed the audience with information on recent Russian advances in the field of microwave
theory. When his identity was subsequently reveuled, the surprised amusement of the audience attested to the
effectiveness of his original speech which, incidentally, had been followed by an open question-and-answer period!
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Calendar of Coming Events
and Authors’ Deadlines*

(Continued from page 144)

East Coast Conf. on Aerospace &
Navigational Electronics, Lord Balti-
more Hotel, Baltimore, Md., Oct.
23=25.

URSI-IRE Fall Mtg., Univ. of Texas,
Austin, Oct. 23-25.

PGNS 8th Ann. Mtg. of Symp. on Aero-
space Nuclear Propulsion, Hotel
Rivere, Las Vegas, Nev., Oct. 24=26.

Symp. on Instrumentation Facilities for
Biomedical Res., Sheraton Fonte-
nelle Hotel, Omaha, Neb., Oct. 26~
27.

1961 Electron Devices Mtg., Sheraton-
Park Hotel, Washington, D. C., Oct.
26-28.

Radio Fall Mtg., Hotel Syracuse, Syra-
cuse, N. Y., Oct. 30-31.

6th Ann. Special Technical Conf. on
Nonlinear Magnetics, Statler Hilton
Hotel, Los Angeles, Calif., Nov. 6=8.

Conf. on Electrically-Exploded Wires,
Kenmore  lHotel, Boston, Mass.,
Nov. 1314,

Symp. on Electronic Systems Reliabil-
ity, IRE Kansas City Section, Nov.
14.

7th Ann. Conf. on Magnetism and Mag-
netic Materials, Hotel Westward Ho,
Phoenix, Ariz., Nov. 13~16. (DL*:
Aug. 18, F. E. Luborsky, GE Co.,
Res. Lab.,, P. O. Box 1088, Sche-
nectady, N. Y.)

NEREM, Somerset Hotel & Common-
wealth Armory, Boston, Mass.,
Nov. 14-16.

Electronic Systems Reliability Symp..
Linda Hall Library Auditorium,
Kansas City, Mo., Nov. 14 (DL*:
Sept. 1, Dr. A. Goldsmith, Wilcox
Electric, Kansas City, Mo.)

PGVC Conf., Hotel Radisson, Min-
neapolis, Minn., Nov. 30-Dec. 1.

Eastern Joint Computer Conf., Shera-
ton-Park Hotel, Washington, D. C.,
Dec. 12-14.

1962

8th Natl. Symp. on Reliability and
Quality Control, Statler Hilton Ho-
tel, Washington, D. C., Jan. 9-]1.

AIEE 1962 Winter General Meeting,
New York, N. V., Jan 28 -Feb, 2.

3rd Winter Conv. on Military Electron-
ics, Ambassador Hotel, Los Angeles,
Calif., Feb. 7-9.

Internatl. Solid State Circuits Conf.,
Sheraton Hotel & Univ. of Pennsyl-
vania, Philadelphia, Feb. 14-16.
(DL*: Nov. 1, R. B. Adler, M.I.T.
Lincoln Lab., Rm. C-237, Lexington,
Mass.)

8th Scintillation and Semiconductor
Counter Symp., Shoreham Hotel,
Washington, D. C., Mar. 1-3.

IRE International Convention, Coliseum
& Waldorf Astoria Hotel, New York,
N. Y., Mar. 26-29. (DL*: Oct. 20,
D. B. Sinclair, 1962 Technical Pro-
gram Committee, Institute of Radio
Engineers, 1 East 79 St., New York
21, N.Y)

SWIRECO, Rice Hotel, Houston
Texas, April 11-13. (DL*: Oct. 1,
M. Graham, Rice Univ. Computer
Project, Houston.)

* DL=Decadline for submitting
abstracts.




URSI Syymrosiey oN
ELECTROMAGNETIC THEORY

A Svmposium on Electromagnetic The-
oryv and Antennas will be held at the Tech-
nical University of Denmark, Copenhagen,
on June 25-30, 19602, both dayvs inclusive.
It is 1o be sponsored by the Interna-
tional  Scientite  Radio Union and  the
Danish  Academy  of  Technical Sciences.
This will be a continuation of three previous
svmposia,  namely, the  Svmposium  on
Microwave Optics, held at MeGill Univers-
ity, Montreal, Canada, in 1953; the Svm-
posium on Electromagnetic Wave Theory,
held at the University of Michigan, Ann
Arbor, Mich., in 1955; and the Symposium
on Electromagnetic Theory held at Toronto
University, Toronto, Canada, in 1959, The
Symposinm will be open to any interested
person from any country. The President of
the Syvmposium is Professor J. Rybuer, a
former Vice President of the IRE. Members
and corresponding members of the Tech-
nical Program Committee, under the chair-
manship of J. R. Wait (U, S.), are G, Bar-
zilai (1taly), P. Bechmann (Czechoslovakia),
K. Bochenek (Poland), j. Brown (U.K.),
11. Bremmer (Holland), G. Eckhart (Ger-
many), V. .\, Foek (USSR, W, Franz
(Germany), Z. Godzinski (Poland), R. C.
Hansen (U.S0), M. Kline (U.8), H. L.
Knudsen (Denmark), ). W. Loeb (France),
N. Marcuvitz (U.S)), P Matutila (Finland),
M.AL Midler (USSR, K. Morita (Japan),
. AL Oliner (U.S0), ). AL Orwusi (Franee),
C. L. Pekeris (lsracl), O H. Rydbeck
(Sweden), K. M. Siegel (U.5)), S, Silver
(US). G Sinclair (Canada), A, Tonning
(Norway), A. D. Wheelon (I".8), and I, J.
Zucker (U.S).

The Svmposiim will be devoted to sub-
jeets of current importance in electromag-
netic theory and its applications. Original
papers dealing with the following subjects
will be encouraged: clectromagnetic fields
in anisotropic media (such as the wnosphere,
plasmas and ferrites), asymptotic ditfraction
theory, scattering and propagation in ran-
dom media, quasi-static electromagnetic
problems, partial coherence, theory of broad-
band antennas, antenna pattern synthesis,
and dynamic antennas.

Most of the technical =essions will be
opened with an introductory or survey pa-
per and will then be followed by a series of
shorter papers with interspaced discussions,

-

Papers to be considered for presentation
should be sent to Svimposium on Electro-
nagnetic  Theory  and  Antennas,  Oster
Voldgade 10 G, Copenhagen K. Denmark,
for attention of the Techn:al Program
Committee. These should be in the form of
a three-page <summary containing not less
than 800 and not more than 1200 words,
They should be carefully written as they
will form the basis of selection. The dead-
line for receipt of these summaries from all
anthors is December 1, 19605, In fact, it
would be desirable that as many papers as
possible reach Copenhagen <t a consider-
ably earlier date. Also, it i= mandatory that
papers be presented (in English or French)
by the author or by one of the authors in the
case of multiple authorship.

Summnuries of all aceepted papers will be
duplicated and sent to all those who have
preregistered for the Symposium. The tinal
manuscripts will not be needed until the
Svmposium itsell. An editorial board, under
the chairmanship of . C. Jordan, will select
those papers which are to be published in
full in the Symposium Proceedings. 1t s ex-
pected that the remainder will be published
in the form of summaries,

Further information about the
posium 1s available from: J. R, Wair, Na-
tional Bureau of Standards, Boulder, Colo.,
or H. L. Knudsen, Secretary, Symposium on
Electromagnetic Theory  and  Antennas,
Oster Voldgade 10 G, Copenhagen K, Den-
mark.

=\'1m-

NEW York Ciartir 1o Howp
CONFERENCE ON RELIABILITY

The more basic reliability tools of the
electronic  engineer are now  fairly  well
known and understood through an extensive
literature that includes the Proceedings of
the lirst New York Conference on Electronie
Reliability. More difficult to find in the
literature are the techniques needed to plan
and control the operational effectiveness of
large, multimode clectronic systems, and
10 allocate reliability requirements o their
clements in such a way that the entire com-
plex represents an optimum  compromise
between the conflicting factors of cost, size
and weight, performance, and functional
longevity.

Call for Papers |

1962 SovthwesTERN TRE CoxreriNCE (SWIRECO) {

April 11-13, 1962 I

l Houston, Tex. I
| Prospective authors are requested to submit the title of their paper and author’s

name by October 1, 1901, to: I

Professor Martin Graham
Rice University
Computer Project
Houston 1, Tex.

This Conlerence is sponsored by the Houston Section of the IRE,
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To promote a wider understanding of
this reliability function the Metropolitan
New York Chapter of the IRE Professional
Group on Reliability and Quality Control
has scheduled its Second New York Confer-
ence on Electronic Reliability for October
20, 1961, under the general theme *System
Rehiability Engineering.” This Conference
will be held at New York Untversity's Col-
lege of Engincering, University Heights,
N. Y. and will be under the joint sponsor-
ship of the New Yerk, Long Island, and
Northern New Jersey Sections of the TRE.

Morning, afternoon and eyvening sessions
will be conducted by well-known reliability
specialists, and will deal with the system
aspeet= of reliability, maintainability, and
with  specific reference 1o
mathematical models, value trade-offs, and
reliability cost. Advance registrations, with
i 85.00 check, pavable to the New York
Conference on Electronic Reliability, may be
~ent to M.\ Benanti, Molecular Electron-
ies Co., New Rochelle, NU Y.

elflectineness,

CALL FOR PAPERS
ISSUED BY CONFERENCE
oN ErnictroNic COMPONENTS

The 12th annual Electronies Compon-
ents Conference, sponsored by AEE, ETA
and 1RE, and with participation by ASQC
and the Society for Non-destructive Testing,
will be held in Washington, D. C., on May
8-10, 1962. This meeting is devoted to new
developments in components, component
processing techniques, component evalua-
tion and component materials. The Tollow-
ing topics suggest the scope of interest:

Classical components—R, L., C, lincar
and nonlinear, lumped and distributed.

Combined function devices—Integrated
thin nlm circuits, multiple semicon-
ductor devices, miniature  modules.

Solid state applications—Ferroelectrie,
ferromagnetic, thermoelectric,  mag-
neto optic, clectroluminescent,

Magnetics—Square  loop  components,
memory devices, magnetic films, mag-
netostrictive devices.

Electromechanical devices and concepts

Switching devices, filters, delay lines

Microway e components

Filters and Networks

Connecting devices and techniques

Processing, assembly  and  measuring
techniques

Non-dest-uctive testing

Component reliability

Electronic materials

Component-systems  planning and in-
tegration.

Prospective authors are invited to sub-
mit a 500-word summary to: H. AL Stone,
Chairman, Technical Program Committee,
Bell Telephone Labs., Murray Hill, No .
hefore the October 9, 1901, ¢losing date.
To expedite prompt handling, 15 copies are
requested. Authors will be notitied of ac-
ceptance about November 15,

Final papers will be due on fanuary 15,
1962, and will he published in the Proceed-
ings ol the Conference,
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SCALE: 2 3 ACTUAL SIZE

FOR CW ILLUMINATORS
AND NAVIGAT/ION

VA 5048
19 W min
13 3 kM

] WATT TO 50 WATTS

VA-514
2 W min

Varian Associates’ family of low-noise - 2o i ]
oscillator klystrons assures superior

performance in such applications as

CW illuminators, fixed-frequency

doppler navigation transmitters, and

similar uses. s
All tubes in this low-noise family are 10,0 kiic
two-cavity klystron oscillators. All are

fixed-frequency. All are electrostatic-

ally focused. They cover a wide power

range (from 1 Wto 50 W). Tubes in K-

band include the air-cooled VA-503B

and the liquid-cooled VA-504B. Tubes

in X-band include the air-cooled VA-

514 and VA-508 and the liquid-cooled

VA-511. All are avai'able now.

Characteristics of the VA-511 are typi-
cal of the oscillators in this group. The
VA-511 produces 50 minimum power
at 10 kMc, and operates at 10 kV,
60 milliamperes. FM noise is less than
1 cycle. Weight, less than 24 oz.; size:
6% in. x 2% in.x 134 in.

PALO ALTO 2 CALIFORNIA

Subsidiarivs

BOMAC LABORATORIES, INC.

VARIAN ASSOCIATES OF CANADA.LTD
S-F-D LABORATORIES, INC.

SEMICON ASSOCIATES. INC.

SEMICON OF CALIFORNIA,INC
VARIAN A. G. (SWITZERLAND)
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PROFESSIONAL GROUP NEWS

At its meeting on May 22, 1961, the
IRE Executive Committee approved the fol-
lowing new Chapters: I’G on Communica-
tions Systems—Northern New Jersey Chap-
ter; Joint PG on Component Parts and
Electron Devices—Omaha-Lincoln Chapter;
and PG on Nuclear Science—Omaha-L.incoln
Chapter.

CONGRESS ON AUTOMATION
To MegT N TuriN

An International Congress on Automa-
tion under the patronage of the Associa-
zione [taliana Nazionale per L.’ Automazione
(CALN.LP.L.A) and the auspices of the
“ITALLA 617 Committee will be held in
Turin on September 24-26, 1961, at the
headquarters of the Polytechnic, as part of
the program of events to celebrate the first
one hundred years of [talian unity.

Dr. Ing. Piero Giustiniani, Cavaliere del
Lavoro, Managing Director of the Monte-
catini Company, will be the Chairman of
the Congress; Prof. Dr. Ing. Antonio
Capetti, Dean of the Turin Polytechnic,
will be the Deputy Chairman of the Con-
gress; Dr. Prof. Ing. Algeri Marino, Chair-
man of the Italian Committee for Automa-
tion of the National Research Council, will
bethe Chairman of the Scientitic Committee.

The Congress will deal with the follow-
ing five subjects:

Theory of automatic control.

Techniques and measuring instruments

in automation,

Processing and conveyance of informa-

tion in automation.

Application of automation in continuous

manufacturing processes.

Application of automation in repetitive

manufacturing processes.

Each section will have a chairman and
one approved rapporteur chosen from
among the most prominent foreign and
ltalian experts of the respective section.

Corporations, associations, firms and
individuals, ltalian and foreign, interested
in the scientific, technical and application
problems of automation, are invited to at-
tend this meeting.

Application to attend the Congress
should be made immediately to the Secre-
tary, International Congress on Automation,
1, Piazza Belgiojoso Milan, Ttaly.

PGEWS ANNOUNCES
SEPTEMBER CONFERENCE
The IRE Conference on Technical-

Scientific Communications will be held Sep-
tember 14-15, 1961, at the Bellevue-Strat-
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ford Hotel in Philadelphia, Pa. [t is spon-

sored jointly by the Professional Group on

Engineering Writing and Specch and the

Philadelphia Section of the IRE.

Conceived to focus attention on a prob-
lem of prime importance facing technology
today—the need to improve the quality of
technical communications—the Conference
will explore faster, more efficient methods
of processing and disseminating technical in-
formation. More than 20 leaders in science,
industry, the military, education, publica-
tions, and documentation will examine the
salient aspects of this area. Speakers and
panels will seek a better understanding of the
communications process, with the goal of
evolving new techniques for dealing with its
problems.

The speakers will not only discuss solu-
tions to communications problems but will
also describe what is being done today by in-
dustry, government, and education to
streamline technical communications. The
opening session on Thursday will detine the
technical scientific communications  crisis
and its impact on research, industry, educa-
tion and government. Two concurrent after-
noon sessions will be devoted, respectively,
to a better understanding of the communi-
cation process (the communicator-audience
relationship) and to basic techniques for
improving technical communication. The
two concurrent sessions on Friday morning
will examine information processing meth-
ods (automatic language translation, ab-
stracting and literature search techniques)
and automation methods for storing and re-
trieving technical information. The Con-
ference will close Friday afternoon with an
open forum panel discussion of practical
solutions. In addition, there will be distin-
guished kevnote speakers at the luncheons
planned for Thursday and Friday.

For further information, contact E. R.
Jennings or George Boros, Program Co-
Chairmen, Conference on Technical-Scien-
titic Communications, IRE Office, Moore
School of Electrical Engineering, University
of Pennsylvania, Philadelphia 4, Pa. Ad-
vance registration may be made through the
Registrations Chairman at the same address.

l.isted below are the scheduled speakers:

[saac L. Auerbach, President, Auerbach
Electronics Corp.

Robert 8. Casey, Chief Chemist, Schaeffer
Co., “Oral Communication of Technical
Information™

Beverly Dudley, Project Director, Laboratory
Jor Electronics, Inc.,

E. K. Gannett, Managing Editor, PRoci:ED-
INGS OF THE IRE, “The Need for Intel-
ligible ‘Intelligence’™

Irwin Hersey, Editor, Astronautics

Paul W. Howerton (Proxy), Deputy :Assist-
ant Director, Central Intelligence Agency,
“The Exchange of Technical Information™

Raymond A\. Jensen, Executive Secretary,
National Federation of Sciences, A Study
of U. S, Technical Information Services,
and How They Can Be Improved”

Sidney Kaplan, Information Project Director,

Radio Corporation of America, “Storage
and Retrieval of Technica! Documenta-
tion: New Techniques and Problems for
Attention”

Reginald O. Kapp (Proxy), Dean, Faculty of
Engincering, University College, London
“The Difference Between Recording and
Conveying Technical Information™

Dr. H. H. Katz, President, American [nsti-
tute of Engineering and Technology,
“Visualization and Hlustration of Tech-
nical Material”

Allen Kent, Associate Director, Center fo
Documentation and Communications Re-
search, Western Reserve University, “Prob-
lems of Literature Scarch™

Philip 1. Klass, Avionics Editor, Aviation
Week, “Technical Conventions: T'he Can-
cer of Technology—Causes and Cures”

Charles LaFond, Electronics Editor, Missiles
and Rockels

Charles O. Probst, General Alanager, Cine-
SJonics, Cook Technological Center, “The
Role of Photographic Support for Tech-
nical Communications”™

Robert S. Scott, :Associate Director, Govern-
ment Relations, AeroSpace Corp., “Com-
munication: The Binding Power™

Robert H. Sencer, Professor, Writer's Insti-
tute, Rensselaer Politechnic Institute, “Pro-
gress in Technical Communications Con-
cepts”

Dr. Ralph R. Shaw, Dean, Library School,
Rutgers University, “Parameters for Ma-
chine Handling of Information™

James W Skinner, President, Philco Corp.

Dir. Bess Sondel, Professorial Consultant in
Conimunications, University of Chicago

Ravmond Stevens, President, Arthur D.
Little Co., Inc., “The High Cost of Poor
Technical Communications in Research
and Development™

Dr. John W. Tuckey, Assistant Director of
Research,  Bell  Telephone Laboratories,
Inc.: Member of the President’s Science
Advisory  Committee, “Citation Indexes
and Their Extension™

[RE EsTaBLISHES
NEW SUBSECTION

At its meeting on June 20, 1961, the IRE
Executive Committee approved the estab-
lishment of a new [RE Subsection, to be
known as the Crescent Bay Subsection of
the Los Angeles Section, and to encompass
the following arcas, cities, and postal zones
in the State of California: Bel Air, Beverly
Hills, Brentwood (Los Angeles 49), Culver
City, (Los Angeles 56), Malibu, Mar Vista
(Los Angeles 06), Ocean [Park, Pacitic
Palisades, Palms (Los Angeles 34), Playva
Del Rey, Preuss (Los Angeles 35), Rancho
(Los Angeles 64), Santa Monica, Venice,
Westchester (l.os Angeles 45), West Los
Angeles (Los Angeles 25), and Westwood
(Los Angeles 24).
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Modei PC 2.33
Positioner Control
~.

e

Model Pl 3-11
Position Indicator

Model 402C
Receiving System

Model APR 23
Rectangular Recorder

Heart of most modern antenna
test ranges is a Scientific-Atlanta
receiving and recording console,

Model API 1

Pattern Integrator ocec o

Mode! APR 34-S36
Polar Recorder

Bolometer and
Pen Function
Amplifiers

Recording, Receiving, Transmitting
and Control Equipment, Antenna
Positioners, Microwave Components,
and Recorder Supplies

PATTERN RECORDERS — Two basic pattern recorders are avail-
able: the Serics APR 20 Rectangular, and Series APR 30
Polar. They can be combined to form the popular APR
20/30 Polar-Rectangular Recorder. Pen responses include
logarithmic. linear, and square root.

Features include servo control with tachometer feedback,
4 noise compression circuit, an electric pen lift, and a three-
axis synchro input selector. The rectangular recorder has
an automatic chart-cycle advance, illuminated chart, three
chart scale expansions with forward-reverse, and chart
position control. The polar recorder features a recording
diameter of 7 and 13 inches. a turntable slip-clutch, pen
standby and load switch. calibrated turntable, and chart
center light.

WIDE RANGE RECEIVING SYSTEM— A double conversion super-
heterodyne receiver, the Scientific-Atlanta Series 402
covers the range from below 30 mc to more than 100 kmc.

Fcatures include a sensitive AFC circuit which prevents
the receiver from losing track during transmitter frequency
drift. One coaxial cable eliminates costly lossy wave guides
and rotary joints. Antennas can be located up to 75 feet
away with negligible less in sensitivity, or more than 200
feet away with low loss cables. Reception of cw signals from
simple sources eliminates need for precise modulation.

Excellent employment opportunities exist for electronic, microwave,

and mechanical engineers.

similar to the one shown. Among
the many ranges instrumented by
Scientific-Atlanta are those at
Boeing-Wichita, at MIT's Lincoln
Laboratory, Douglas El Segundo,
Wright-Patterson Air Force Base,
Emerson and Cuming, and

Ryan Aeronautical Company.

Model RT 2D
Signal Source
Remote Tuning Unit

For Complete Antenna
Instrumentation Systems

Modification P-4 adds 20 db to the normal 40 db dynamic
range providing 1 db linearity over a full 60 db dynamic
range. Modification Z adds a precision 1F attenuator and
VTVM appreciably reducing the number of components
and instruments required for level. gain, and isolation
measurements.

ANTENNA POSITIONERS —Scientific-Atlanta offers medium and
heavy duty azimuth and multi-axis antenna positioners.
Standard models range from the PMA-3 medium duty
azimuth positioner designed for a maximum vertical load
of 200 pounds with a maximum bending moment of 200
foot pounds to the large PAEA 29 H azimuth over eleva-
tion over azimuth for vertical loads of 15 tons and a bend-
ing moment of 30,000 foot pounds.

Features include use of Kaydon four-point contact bear-
ings which minimize sliding friction. weather and dust
proof design, and 1:1 and 36:1 speed synchros for each
axis of rotation. Slip rings, rotary joints. and limit switches
can be rrovided in any axis of any positioner.

MICROWAVE COMPONENTS — Scientific-Atlanta also offers a co-
axial rotary joint for dc to 16 kmc at speeds up to 2000
rpm. a series of coax to waveguide adaptors. standard gain
horns. crystal mixers, transmitting antennas, polarization
positioners, model range towers and recorder supplies.

WRITE FOR OUR NEW CATALOG

Ask your Scientific-Atlanta engineering representative for
a copy of our new catalog or write directly to the factory.

™\ SCIENTIFIC
ATLANTA,INC.

i 2162 Piedmont Road, N.E. -+ Atlanta, Georgia
See us at WESCON—Booth 3522 n



“A Case Study of Performance Evalua-
tion for a R/D Laboratory,™ A. Addison and
H. L. Yeagley, Jr., Pennsylvania State Uni-
versity, University Park.

Industry Commentary: J. 4. Morton,
Bell Telephone Labs., Murray Hill, N. J.;
H. D. Ross, IBM Corp., New York, N. Y.;
A. N, Curtiss, RCA West Coast Missile and
Surface Radar Div., Van Nuys, Calif.; and
D. W Pugslex, Space Technology Lab., Los
Angeles, Calif.

Wednesday Morning, August 23
Session 11—Radio Astronomy Antennas

Session Chairman and Organizer: C. L.
Seeger, Stanford University, Stanford, Calif.

“The Diffraction Theory of Large Aper-
ture Spherical Reflector Antennas,™ A, C.
Schell, Air Force Cambridge Research Labs.,
Bedford, Mass.

“Correlation Antennas with Non-Uni-
formly  Spaced  Elements for  Incoherent
Sources,” L. C. Davenport and C. J. Drane,
Air Force Cambridge Rescarch Labs., Bed-
ford, Mass.

“\ High Resolution Radio Telescope,™
J. L. Yen and D. A. MacRae, University of
Toronto, Toronto, Canada.

P’anel Members: W N, Christiansen, Uni-
versity of Svdney, Sydney, N. S. W, Australia;
E-J. Blum, Observatory of Paris, Meudon,
France; and F. T. Haddock, University of
Michigan, Ann Arbor.

Session 12—Stereophonic FM Broadcasting

Session Chairman and Organizer: R. 4.
Isberg, University of California, Berkeley.

“Standards for Stercophonic Broadceast-
ing,” 1. Kassens, Federal Communications
Commission, Washington, D. C.

“Stereophonic FM Receivers and Adap-
tors,” D. R. von Recklinghansen, and 11. I,
Scott, Inc., Maynard, Mass.

“Converting FM Broadeasting Stations
for Stereophonic Transmission,™ J. Gabbert,
KPEN, Sun Francisco, Calif.

Panel Members: To be Announced.

Session 13—High Density Tape Recording

Session Chairman  and  Organizer: E.
Tomash, Ampex Computer Products, Culver
City, Calif.

“Reproduction  and  Equalization  of
Pulses from a Magnetic Tape System,” G, J.
Fan, IBM Corp., Yorktown Heights, N. Y.

“IHigh Density Digital Magnetic Tape
Recording,” C. N. Batsel and W. L. Ross,
RCA, Los Angeles, Calif.

“Pulse Resolutions from Magnetic and
Hall Reproduce Heads,™ 1. Stein, Admpex
Corp., Redwood City, Calif.

P"anel Nembers: D. Evans, Bendix Com-
puter Div., Los Angeles, Calif.; M. Palevsky,
Packard Bell Computer Corp., Los Angeles,
Calif.; and F. Laub, National Cash Register
Co., Hawthorne, Culif.

Session 14—Detection and
Signal Processing

Session Chairman and Organizer: K. G.
Duatis, Lockheed  Missiles and Spuce Div.,
Sunnyvale, Calif.

“Crosscorrelation with Binary Signals,”
G. R. Cooper, Purdue University, Lafayelte,
Ind.

“Threshold Comparison of Phase-Lock,
Frequency-Lock and Maximum Likelihood
Types of FM Diseriminators,” J. J. Spilker,
Jr., Lockheed Missiles and Space Div., Palo
Alto, Calif.
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“Classification and Evaluation of Co-
herent Synchronous Sampled Data Teleme-
try Systems,” A. J. Vitrebi, JPL, California
Institute of Technology, Pasadena.

Panel Members: G. . Dineen, Lincoln
Labs., M. I. T., Lexington; E. J. Baghdady,
M. I. T., Cambridge; and R. W. Sanders,
Space Electronics Corp., Glendale, Calif.

Session 15—Microwave Components
and Techniques

Session Chairman  and  Organizer:
E. M. T. Jones, Stanford Research Institute,
Menlo Park, Calif.

“Microwave Variable Attenuators and
Modulations Using P-1-N Diodes,” J. K.
Hunton and . G. Ryals, Hewlett-Packard
Co., Palo Alto, Calif.

“The Isomodulator,™ 1.
Raxtheon Co., Waltham, Mass.

“\ Practical Approach to the Design of

Scharfman,

Parametric  Frequency  Multipliers,”  G.
Luettgenan, J. Williams and H. Miyahira,
Pacific  Semiconductors, Inc., Lawndale,

Calif.

Panel Members: K. Tomivasu, General
Electric Co., Schenectady, N. Y.; S. B. Colmn,
Rantec Corp., Calabasas, Calit.; and B. A.
Auld, Stanford University, Stanford, Callif.

Wednesday Afternoon

Session 16—Methods of Reliability
Improvement

Session Chairman and Organizer: R. A,
Davis, Palo o, Calif.

“Redundancy and the Detection of First
Failures,” D. C. James and . . Kent, The
Martin Co., Denver, Colo.

“Use of the Weibull Distribution Fune-
tion in the Analysis of Multivariate Life
Test Results,” 4. A, Procassini and 1. Ro-
mano, Motorola, Inc., Phoenix, Ariz.

“KEWB —A Radiation Burst Test Fa-
cilive, W. M. Haussler, Atomics Inter-
national, Canoga Park, Culif.

Panel Members: W, T Sumerlin, Philco
Corp., Philadelphia, Pa.; 0. B. Moan,
Lockheed Missiles and Space Div., Sunnyiale,
Calif.; and C. S. Bartholomew, Boeing ir-
plane Co., Seattle, Wash.

Session 17—Industrial Electronics

Session Chairman and Organizer: R. De
Liban, Barrett  Electronics  Corp., Menla
Puark, Calif.

“A Digital Control System for Refined
Oil Blending,” C. .. Iill, Packard Bell Com-
puter Corp., Los Angeles, Calif.

“Radiography of Large MMissiles with a
Linear Electron Aceelerator,™ J. Haimson,
Varian Associates, Palo Alto, Calif.

“The Universal Digital Transducer,” ..
Blaustein, Dejur Amsco Corp., Long Island
City, N. Y.

PPanel Members: Ro A, Grimm, Hewlett-
Packard Co., Palo Alto, Calif.; J. R. Walker,
Gemeo Electric Co., Detroit, Mich.; and V. H.
Disney, Armour Research Foundation, Chi-
cago, I,

Session 18—Navigation and Air
Traffic Control

Session Chairman and  Organizer: 1.
Blanchard, Stanford Research Institute, Menlo
Park, Calif.

“Self-Adaptive Flight Control Through
Frequency Regulation,™ R. G. Buscher, K. B.

Haefner and M. F. Marx, General Electric
Co., Schenectady, N. Y.

“A Pictorial Navigation Situation Dis-
play,” E. S. Guttmann, Gilfillan Bros., Los
Angeles, Calif.

“Air Traftic Control Color Film,” AL .
Ettinghoff and P. D. Strosnider, General Pre-
cision, Inc., Glendale, Calif.

anel Members: K. C. Black, Wayland,
Mass.; W. T, Carnes, Jr., Aeronautical
Radio, Inc., Washington, D. C., and S. Weiss-
mann, Air Force Systems Command, Wright-
Patterson Air Force Base, Ohio.

Session 19—Signal Processing

Session Chairman  and  Organizer: L.
Zadeh, University of California, Berkeley.
“Properties of Narrowband Wave forms

Generated by Clocked Pulses,” M. P.
Ristenbatt, University of Michigan, Ann
Arbor.

“Communication in the Presence of
Statistically  Dependent  Interference,™ N
Blachman, Sylvania Electric Products, EDL.,
Mountain View, Culif.

“Theory of Coherent Systems,” W7 M.
Brown and C. J. Palermo, University of
Michigan, Aun Arbor.

Panel Members: P. Green and R. Price,
Lincoln Lab., M. I. T., Lexington, and
P. Swerling, Rand Corp., Samta Monica,
Calif.

Session 20—Components in
Extreme Environments

Session Chatrman and Organizer: L. S°
Shuey, Sprague Electric Co., Los Angeles
Calif.

“Senticonductors in a  Hyper-Nuclear
Environment,” L. B. Gardner and A. B.
Kaufman, Litton Systems, Inc., Woodland
Hills, Calif.

“Thermal  Characteristics  and  Time-
Temperature Studies of Miniature Electrical
Connectors,” C. D. Stephenson, Amphenol-
Borg Electronics Corp., Chicago, 1.

“Transient Radiation Effects in Capaci-
tors and Diclectric Materials,”™ /1. 1. Wick-
lein and R. . Dickhaut, Boeing Airplane Co.,
Seattle, Wash.

Panel Members: G. Carp, General Electric
Co., Syracuse, N. Y.; J. Spergel, U. S. Army
Signal Research and Development Lab., Fort
Monmouth, N. J.; J. Easley, Sandia Base,
Albuquerque, N. Al

Wednesday Evening
Session 41—Arms Control

Session Chairman: L. C. Van (tta, Office
of the Director of Defense, Washington, D. C.

Recognizing the wide-spread interest and
concern with the problem, WESCON plans
an cevening session at which a group of spe-
clally-qualitied individuals from government
and the scientific community will discuss the
background, current status, and future im-
plications of the arms control effort, with
particular emphasis on the implications for
rescarch and development.

Thursday Morning, August 24
Session 21—Point-to-Point Com-
munications Via Satellite Relays

Session Chairman  and  Organizer:
G. J. D. OConncell, General Telephone and
Electronies Labs., Inc., Menlo Park, Calif.
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Give or take a few hours, 265,000 hours amounts to

about 30 years. z That's the len'qth of time Westrex,

cne of the pioneers in high frequency single-sideband

systems, has been concentrating on the development and

manufacture of communications equipment. g The new

Westrex Type 9B HF SSB Transmitter-Receiver is the latest

result of our single-minded effort to design a low-cost, medium-

range unit that can be relied upon for sound, uniform operation.

z We think the Type 9B is perfect for a variety of lixed or

transportable applications. i A few are: Civil defense. Govern-

ment and commercial forestry services. Off-shore petroleum opera-

tions. Geophysical research activities. E The four-channel Type 9B

covers the 2-to-15 mc range and offers a choice of SSB (upper or lower),

AM, and CW. A compact 19” wide, 834" high, and 15" deep, the set is
equipped with a builtin tuneup meter, noise-cancelling handset, and
voice-operated VOX circuit. Three 6146'power output amplifiers insure
linearity and reliability. Readily operated by non-technical personnel. Other
features of the Type 9B are: Power output 100 watts PEP, 100 watts CW, 25
‘watts AM. rI. Frequency ‘stability ®5 parts in 10* with standard oven, *1
part in 10* with high stability oven. Third order non-linear distortion better
than 36 db. Receiver sensitivity better than 0.4 microvolt. AGC characteristic
less than 3 db variation in output for over 80 db variation in AM and SSB
input. Operates on 110 volts, 50/60 e
f'cyclel. other voltages optional.
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RESULT:

THE NEW WESTREX
2-13 MC SINGLE
SIDEBAND TRANSCEIVER

Westrer

Wesirex Company

A DIVISION OF LITTON SYSTEMS, INC. m
540 West §8th St.,, New York 19, New York
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“Twelve Advantages of Stationary Satel-
lite Systems for Point-to-Point Communi-
cation,” 8. G. Luts, Hughes Research Labs.,
Malibu, Calif.

“Techniques for Incoherent  Scatter
Communication,” D. P. Harris, Lockheed
Missiles and Space Div., Palo Alto, Calif.

“The Operational Analysis of a New
York-lLondon Communication Satellite Link
by Machine Calculation,™ W, Williams, Jr.,
and L. K. Arquelte, Bendix Systems Div.,
Ann Arbor, Mich.

Panel Members: To be Announced.

Session 22—Circuit Design for
Extending Performance

Session Chairman and Organizer: V. H.
Grinich, Fairchild Semiconductor Co., Palo
Alto, Calif.

“An Analysis of the Modes of Operation
of a Simple Transistor Oscillator,™ J. F.
Gibbons, Stanford University, Stanford, Calif.

“Theory and Design of Wide Band Para-
metric Converters,” E. 8. Kuh, University of
California, Berkeley.

“Stable Low-Noise Tunnel Diode Fre-
quency  Converters,” F. Sterzer and A.
Presser, RCA, Princeton, N. J.

Panel Members: M. E. Hines, Micro-
wave .sscciates, Inc., Burlington, Mass.;
F. Brand, U. S. Army Signal Research and
Development Lab., Fort Monmouth, N. J.;
and G. L. Matthaei, Stanford Research Insti-
tute, Menlo Park, Calif.

Session 23—Nanosecond Techniques

Session  Chairman and Organizer: N,
Pappas, Iconix, Inc., Palo Alto, Calif.

“Nanosccond  Pulse  Measurements,”
C. N. Winningstad, Tektronix Co., Beaverton,
Ore.

“A Triggered Nanosecond Pulsed Light
Source,” T G. Innes and Q. A. Kerns, Uni-
versity of California Radiation Lab., Berkeley.

“Analysis and Measurement of PPhase
Characteristics  in Microwave  Systems,”
P. Lacy, Wiltron Co., Palo Alte, Calif.

Panel Members: W. M. Goodall, Bell
Telephone labs., Red Bank, N. J.; and H.
Dazvis, Dept. of Defense, Washington, D. C.

Session 24—System Design Considerations
in Military Electronics

Session Chairman and Organizer: J. P,
Day, Granger Associates, Palo Alto, Calif.

“The Role of Electronies in the Spec-
trum  Concept of Military  Electronics,”
E. Deimel, General Electric Co., Utica, N. Y.

“System Design Considerations for Eth-
cient Use of Automatic Test Equipment,”
J. Rescoe, Hughes Aircraft Co., Culver City,
Calif.

“On the Meaning of Quantitied Main-
tainability,” N. J. Maroulis, General Electric
Co., Utica, N. }".

Panel Members: R. E. Honer, Electro
Instruments, Inc., San Diego, Calif.: and
F. G. Jamison, Oceanographic Engrg., San
Diego, Calif.

Session 25—Coherent Optical Emission

Session Chairman and Organizer: J. R.
Singer, University of California, Berkeley.

“Fundamental  Aspects  of  Optical
Masers,” J. R. Singer, University of Cali-
Sfornia, Berkeley.

“Some Potentialities of Optical Masers,”
B. M. Oliver, Hewlett-Packard Co., Palo Alto,
Calif.
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“The Ruby Maser as a Light Amplifier,”
P. P. Kisliuk and 1. S. Boyle, Bell Tcle-
phone Labs., Murray Hill, N. J.

“Alkali Vapor Optical Masers,” H.
Cummins, Columbia University, New York,
N.Y.

“Optical  Maser Studies at  Lincoln
Laboratory,”™ H. . Bostick, Lincoln Lab.,
M. I T., Lexington.

“Repetitive Hair-Trigger Mode of Opti-
cal Maser Operation,”™ M. L. Stitch, E. J.
Woodbury, and J. H. Morse, Hughes Aircraft
Co., Culver City, Calif.

Session 42—Future Engineers Symposium

Session Chairman: 4. B,
Delcon Corp., Palo Alto, Callif.

The special session will consist of a
competition among the five top technical
papers submitted by student exhibitors at
the Future Engineers Show, The author of
the paper judged best by a panel of judges
will receive the Frederick Emmons Terman
Award of 8250.00.

Simpkins,

Thursday Afternoon

Session 26—Spectrum Congestion in
Vehicular Communications

Session Chairman and Organizer: D. E,
Teall, Lenkurt Electric Co., Inc., San Carlos,

“Multi Transmitter/Receiver Installa-
tion Problems and Cures ™ S, Meyer,
Hammarlund  Mfe. Co., Inc., New York,
N. Y.

“Allocation of Frequeneies for the Mo-
bile Radio Service—Should Changes be
Made?” G. Olive, RCA, Camden, N. J.

“The Use of the 15 KC Tertiary Chan-
nels in the 150 Mce Business Radio Service,”
M. Peckhart, Motorola, Inc., Chicago, Ill.

Panct Members: T'o be Al nunounced.

Session 27-——~Microwave Tubes and
Parameter Measurements

Session Chairman and Organizer: W, .
Yocom, Varian Associates, Palo Alto, Calif.

“A Broad-Banding Theory of the Klys-
tron  Ampliter  Output  Circuit,”  C.
Romiguiere, Compagnie Francaise Thomson-
Houston, Puaris, France.

“The Use of Quasi-Static Mode Approxi-
mations in the Design of Broadband, Slow-
Wave Structure Impedance Matches,” V.
Raub, Microwave Electronics Corp., Pudlo
Alto, Calif.

“A50-Milliwatt. BWO and 0.5 Watt
TWT for CW Operation at 50-60 kMe,"”
D. O. Meclroy, Bell Telephone Labs., Murray
Hil, N. J.

Panel Members: A. Staprans, Varian
Associates, Palo Alto, Calif.; M. E. Iires,
Microwave Associates, Burlington, Mass.;
and A. Karp, Stanford University, Stanford,
Calif.

Session 28—Nonlinear Control
System Theory

Session Chairman and Organizer: E. [.
Jury, University of Califcrnia, Berkeley.

“On  the Application of Lyapunov's
Second Method to the Synthesis of Non-
linear Control Systems,” .. Stubbernd, C. T.
Leondes, and M. Margolis, University of
California, Los Angeles.

“Mathematical Analysis of Automatic
Gain Control Circuits,” R. C. Davis, Clare-
mont, Calif.

“Dual Mode Filtering of Polynominal
Signals in Noise,” L. G. Shaw, Polytechnic
Institute of Brooklyn, Brooklyn, N. V.

“Panel Members: A. Bergen, University
of California, Berkeley; A. Rosenbloom, Space
Technology Lab., Los Angeles, Calif.; and F.
Kurzweil, IBM Corp., San Jose, Calif.

Session 29—Spectrum Utilization
for Space Communications

Session  Chairman and  Organizer: J-
Jenkins, Lockheed Aircraft Corp., Sunnyvale,
Calif.

“Lmpact of Space Communication on the
Spectrum,”™ J. Hacke, Jr., General Electric
Co., Santa Barbara, Calif.

“Interference Considerations for Com-
munications Satellites,” N. Berger, J. Down-
ing, F. Fulton, and D. [arris, Lockheed
Missiles and Space Div., Palo Alto, Calif.

“Channel Utilization by Intermittent
Transmitters,” F. Fulton, Jr., Lockheed
Missiles and Space Die., Palo Alto, Calif

Panel Members: W, La Berge, Philco
Corp., Palo Alte, Calif.; S. G. Lulz, Hughes
Aircraft Co., Culver City, Calif.; and A. M.
Peterson, Stanford Research Institute, Menlo
Park, Calif.

Session 30—Quantum Devices

Session Chairman and Organizer: A, E.
Siegman, Stanford  University, Stanford,
Calif.

“Design and Operation of an Experimen-
tal Colidar,”™ E. J. Woodbury, J. M. Morse,
R. S. Congleton, and M. L. Stitch, Hughes
Aircraft Co., Culver City, Calif.

“N\ Solid State Spin Echo Memory Sys-
tem for a Microwave Digital Computer,”
L. K. Wanlass and J. R. Singer, University
of California, Berkeley.

“The Ammonia Beam Maser as a Stand-
ard of Frequency,” J. A. Barnes, D. 1V,
Allan, and A. E. Wainwright, National
Bureau of Standards, Boulder, Colo.

Yanel Members: R. C. Rempel, Varian
Associates, Palo Alto, Calif.; G. Makhor,
University of Michigan, Ann Arbor; and
R. Daly, T. R. G., Inc., Syosset, L.1., N.¥.

Friday Morning, August 25

Session 31—Propagation Studies for
New Communication Techniques

Session Chairman and Organizer: 1. R.
Eshleman, Stanford University, Stanford,
Calif.

“Laboratory Simulation of VLF Propa-
gation and Underground Antenna Perform-
ance,” T. C. Larter, M. E. Louapre, and
A. Stogryn, Space Electronics Corp., Glen-
dale, Calif.

“Synchronized - Oblique lonosphere
Sounding for H-F OWF Determination,”
R. D. Baker, R. D. Egan, and I.. D. Seader,
Granger Associates, Palo Alto, Calif.

“Free Electron Scatter as a Communica-
tion Mode,” A. M. Peterson, Stanford Uni-
versity, Stanford, Calif.

Panel Members: R. K. Moore, University
of New Mexico, Albuquerque; D. A. Hedlund,
Raytheon Co., Waltham, Mass.; and V. C.
Pineo, Lincoln Lab., M.I.T., Lexington.

Session 32—Solid State Devices I1

Session Chairman and Organizer: G.
Moore, Fairchild Semiconductor Corp., Palo
Alte, Calif.

“P-N Junction Charge Storage Diodes,”
J. L. Moll, Stanford University, Stanford,
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Why?

Because our Research people at BMC work on the assumption that “*“Whatever
the mind can imagine the hand can create.” Here for your consideration are some
of the things this thinking has accomplished. They are not offered as proud boasts
but to assist you in deciding whether or not we can be of help to you.

Bureau of Ordnance U.S. Navy was
responsible for our initial venture into
photo-mechanical reproduction. With
their cooperation, we produced the
first metal reticle for the armed forces—
revolutionizing fire control components.

Automation in photo-mechanical tech-
niques — another first — produced 21
inch color TV shadow masks, each
with 441,222 perfectly sized and
spaced conical openings for the Radio
Corporation of America.

A resolution target for Air Reconnais-
sance Center, Wright Patterson Air
Force Base—-certified for all services.

Pure nickel storage mesh, designed
for Hughes Products—Tube Division,
21 inch radar storage tube.

A new standard for testing liquid and
dry materials was adopted when BMC
conceived and built a micro-mesh sieve
for the Shell Development Co.

For Goodyear Aircraft and Bell Tele-
phone Laboratories, BMC developed
components for electrical domes with
production accuracy of .015 inches in
17.48 feet.

Developed the mesa transistor masks
for Bell Telephone Laboratories.

Gold connector strips for transistors
and gold resistors to measure micro-
meteorites in space.

Anything that can be drawn in line can be reproduced—small runs at moderate

costs—large runs on automatic equipment.

swer for you.

Ask us—we just might have the an-

buckbee mears gg
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Calif.; S. Krakauer, Hewlett-Packard Co.,
Palo Alto, Calif.; und R. Shen, Harvard Uni-
versity, Cambridge, Mass.

“A New Semiconductor Tetrode, the Sur-
face-Potential Controlled Transistor,™ C. T.

Sah, Fairchild  Semiconductor Corp., Palo
Alto, Calif.
“P-N-P Double Diffused Germanium

Switch,” J. Brixey and W. Jaeger, Texas In-
struments, Inc., Dallus, Tex.

Panel Members: [0 4. Lesk, Motorola
Semiconductor  Products  Div.,  Phoenix,
Aris.; I, H. Loar, Bell Telephone Labs.,
Murray Hill, N. J.; and R. L. Pritchard,
Texas Instruments, Inc., Dallas, Tex.

Session 33—Modern Particle Accelerators

Session Chairman and Organizer: /1. G.
Ileard, Radiation at Stanford, Pulo :lto,
Calif.

“The RF Systems for the Princeton-
Pennsylvania Accelerator,” D. A, Barge,
J. Kirchgessner, G. K. O'Neilll, G. Rees, and
J. Riedel, Princeton Unizversity, Princeton,
N J.

“Beam Capture and Ncceleration in the
Brookhaven Alternating Gradient Synchro-
tron,” M. Plotkin, E. C. Raka, 1{. Hahn, and

H. Halama, Brookhaven National Lab.,
Upton, N. V.
“The Zero Gradient High Intensity

Proton Synchrotron,”™ A. 1. Crewe, Argonne
National Lab., Argonne, Ill.

Panel Members: 1. A, S. Lamb, Law-
rence Radiation Lab., Livermore, Calif.;
D. A. Lind, University of Colorado, Boulder;
and 1. C. Parkinson, University of Michi-
gan, Ann Arbor.

Session 34—Coding for Reliability

Session Chairman and Organizer: B.
Elspas, Stanford Research Institute, Menlo
Park, Calif.

“On Time-Varying Coding Networks,”
A. Marcovitz, Columbia University, New
York, N. V.

“sequential Decoding for Discrete Input
Memorvless Channels,”™ B. Reiffen, Lincoln
Lab., M.I1.T., Lexington.

“The Reliability of Coded and Uncoded
Binary Messages as a Function of the Rate
of Svimbol Transmission,” R. D. Klein,
Northeastern University, Boston, Mauss.

Panel Members: D. Huffman and J. M.
Wozencraft, Massachusetts Institute of Tech-
nology, Cambridge;and N. Zierler, California
Institute of Technology, Pasadena.

Session 35—New Techniques to
Evaluate Product Design

Session Chairman and Organizer: 1. D.

“Rank Correlation Testing Applied to
Product Design,” I. R. Whiteman, C-E-1-KR,
Inc., Los Angeles, Calif. '

"\ Survey of Applications of Radio-
activity  to  Electronies,™ 1. J. Moses,
Hasleton Nuclear Science Corp., Palo Alto,
Calif.

“Optimized Use of Industrial Design
Technique,” D. J. McFarland, Latham-
Tvler-Jensen, Inc., Long Beach, Calif.

Panel Members: 1. Nowina-Sepinski,
Consolidated Electrodynamics Corp., Pusa-
dena, Calif.; N. H. Taylor, Itek Labs.,
Lexington, Muass.; and J. Fluke, John Fluke
Mfg. Co., Inc., Seattle, Wash.

Friday Afternoon

Session 36—New Developments in
Communications Systems

Session Chairman and Organizer: A. F.
Cultertson, Lenkurt Electric Co., Ine., San
Carlos, Callif.

“The HC-270—2\ Four Phase Digital
Data Transceiver,” J. E. Toffler and J. N.
Buterbaugh, Hughes Communications Div.,
Los Angeles, Calif.

“High Speed Serial Data Over Parallel,
Low Speed HFEF Radio Links via Sepath,”
C. S. Krakauer, Rixon Electronics, Inc.,
Silver Spring, Md.

“Dependency of Crosstalk on Upper and
Lower Cutoff Frequencies in IPAM Time-
Multiplexed Transmission Paths,™ f1. .
Strauhe, RCA, New York, N. V.

Panel Members: R. G. Enticknap,
Lincoln Lab., M.1.T., Lexington; C. G;. Glenn,
American  Telephone and  Telegraph Co.,
New York, N. Y.; . Markey, IBM Corp.,
White Plains, N. Y.

Session 37—Ultrasonic Aids to the
Military and Industry

Session Chairman and Organizer: . G.
Brown, Amsco Electronics Co., Palo Allo.
Calif.

“A Method for Non-Destructive Evalua-
tion of Physical Properties in Rubber-Solid
Compounds,”™ J. . Martner, Stanford Re-
search Institute, Menlo Park, Calif.

“Fvaluating Sonic Energy Cleaning,”
T. Bulat, Bendix Corp., Davenport, lowa.

“The Effects of Bonding and Backing
Materials on the Characteristics of Ultra-
sonic Delay Lines,”™ W. Konig, L. Lanber,
and D. Schilling, Stanford Research Institute,
Menlo Park, Calif.

Panel Members: O. Mattiat, Technical
Dynamics, Santa Barbara, Calif.: F. Muassa,
Massa Division. Cohu  FElectronics, [Inc.,
Hingham, Mass.; and F. T Hueter, Minne-

Session 38—Computer Theory

Session Chairman and Organizer: R. [
Tanaka, Lockheed Missiles and Space Div.,
Sunnyrale, Calif.

“\  Decision  Theoretic  Approach to
Machine Learning and Pattern Recogni-
tion,” D. Braverman, Stanford University,
Stanford, Calif.

“Diode and Transistor Logic in Synthesis
of Symmetric Boolean Matrices,™ 1. K.
Cooper, Pacific Semiconductors, Inc., Lawn-
dale, Calif.

“Logical Synthesis of Unit-Time Arith-
metic Circuitry,™ B. Singer, Case Institute of
Technology, Cleveland, Ohio.

Panel Members: D. L. Epley, Stanford
University, Stanford, Calif.; 1. Garner, Uni-
versity of Michisan, Ann Arbor; and R. C.
Minnick, Stanford Research Institute, Menlo
Park, Calif.

Session 39—The Use of Operator Char-
acteristics in Electronic Systems

Session Chairman and Organizer: R, S.
Hirsch, IBM Advanced Systems Development
Dizv., San Jose, Calif.

“The Coneept of ‘Equalizing Ability” in
Operator Selection and Training,” /1. P.
Birmingham and R. Chernikoff, U'. S. Naval
Research Lab., Washington, D.C.

“Isolation of Human Performance Vani-
ables in an Operational Man-Computer Sys-
tem,” M. M. Okanes, Svstem Development
Corp.. Santa Monica, Calif.

“Decision-NMaking in ’roblems Utilizing
Inductive and Deductive Inference,” 1. C.
Rats and G. I, M. Thomas, University of
Saskatchewan, Saskatoon, Canada.

Panel Members: 6. Bekey, Space Tech-
nology Labs., Los Angeles, Calif.; H. R. Jex,
Systems Technology, Inc., Inglewood, Calif.;
and L. R. Zeitlin, Dunlap and Associates,
Sunnyvale, Calif.

Session 40—Microwave Solid
State Devices

Session Chairman and Organizer: P, S.
Carter, Stanford Research Institute, Menlo
Park, Calif.

“An Electronically-"Tunable Band-Reject
Filver,” K. L. Kotzebue, Watkins-Johnson
Co., Palo AAlto, Calif.

“\  Non-Degenerate Traveling Wave
Parametric Amplitier,”™ K. P. Grabowski,
Hughes Aircraft Co., Fullerton, Calif.

“Magnetically-Tunable Non-Reciprocal
Band Pass Filter Using Ferrimagnetic Res-
onators,”  C. Patel, Stanford University,
Stanford, Calif.

Pancel Members: (. Weade, Raytheon Co.,
Burlington, Mass.; R. DeGrasse, Microwave

Kennedy, Granger Associates, Palo  lto, apolis-Honeywell  Regulator  Co..  Seattle, Electronics, Palo Alto, Calif.; and M. Weiss,
Calif. Wash. Aerospace Corp., Los Angeles, Calif.
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UNSEEN BUT NEVER LOST. Far down in the secret depths of the sea America's Polaris
submarines can cruise for many weeks, poised for free world defense., Without surfacing,
men of these submarines can pinpoint their exact position constantly. The equipment to
perform this precise duty is called Mark Il SINS (Ship’s Inertial Navigation System). The
first operational SINS was designed, built, and delivered In record time by Autonetics.

Electromechanical Systems by Autonetics @ Division of North American Aviation
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Joint Nuclear Instrumentation Symposium

NORTH CAROLINA STATE COLLEGE, RALEIGH, SEPTEMBER 6--8, 1961

The 1961 Joint Nuclear Instrumentation
Svmposium is scheduled for September 6-8
at North Carolina State College in Raleigh.
The meeting is sponsored by the Nuclear
Committees of the American Institute of
Llectrical Engineers, the Nuclear Industry
Division of the Instrument Society of
America, and the Professional Groups on
[nstrumentation and Nuclear Science of the
Institute of Radio Engineers.

Pre-registration fees (before August 28)
will be $17.50 for members of sponsoring
societies  (Including  educators); $3.00 for
students (Proceedings 82.50 extra); $22.50
for nonmembers; and 8$3.50 for the banquet,
which will be held at 7:30 p.am. on Thursday
evening, September 7. Registration  fees
(after August 28) for members of sponsoring
socictics  (including  educators)  will  be
8$20.00; students, 83.00 (Proccedings $2.50
extra);  nonmembers, $25.00; and  the
banquet, 8$5.00.

A bound set of the Proceedings will be
furnished to the registrants.

Accommodations will be available at
nominal rates in a new dormitory on citmpus,

Pre-registration may be made by writing
to: North Carolina State College, College
Extension Service, Raleigh, N. C., Att.:
1. Stansel.

IFor further information write to: C. S.
Lisser, Steering Committee Chairman, Oak
Ridge National Lab., Oak Ridge, Tenn.

Wednesday Morning, Septembter 6
Research Instrumentation and New Devices

“Reactor Power Monitor Utilizing Ceren-
kov Radiation,™ J. L. Lovvorn, Oak Ridge
National Lab.

“High Current Regulated Supply for the
Oak Ridge Cyclotron Combining Transis-
tors and Magnetic Amplitiers,” 117, H. I'hite,
Jr., B. C. Belr, and W', E. Lingar, Oak Ridge
National Lab.

“Application of Silicon Radiation Detec-

tors,”
Lab.

*A Sub-Millimicrosecond Current Ampli-
fier Utilizing an Unusual Transistor Effect,”
F.T. May, and R. 1. Dandl, Oak Ridge Na-
tional Lab.

L. Cathey, Dupont, Savannah River

Wednesday Afternoon
Space Instrumentation

“survey of Space Nuclear Instrumenta-
tion,” G. Ludwig, Goddard Space Center.

“Gamma Ray Astronomy in Space in the
SOKEV to 3MEN Region,” L. Peterson,
University of Minnesola.

“lnstrumentation for Measurements in
the Van Alen Belts,” 11 1Uheltley, Univer-
sity of lowa.

“University of Chicago Cosmic Ray
Experiments above 0.5 MEV in Space,”
J. Lamport, University of Chicago.

Thursday Morning, September 7
Surveys of the State of the Art

“Our Changing Views of Reactor Instru-
mentation,” 1. K. Pearson and C. G. Lennox,
dtomic Energy of Canada, Ltd.

“A Survey of [nstrumentation in Particle
Accelerators,™ 1. A, Higgenbotham, Brook-
haven National Lab.

(British Review Paper to be announced
later).

“Capability of Safety Systems for De-
stroving Reactors,” E. P. Epler, Oak Ridge
National Lab.

Thursday Afternoon
Plasma Research Instrumentation

“\ Survey of Plasma [nstrumentation,”
C. Wharton, University of California Radia-
tion Lab.

“The Use of

Electrostatic Probes in

Plasma  Physies,” F. F. Chen, Princeton
University.
“Diagnostic  [nstrumentation  in the

National Symposium on
Electronics and Telemetry

UCRL Plasma Research Program,™ 117 F.
Cumming, University of California Radiation
Lab.

“DCX  Iostrumentation,”™ /1.
Oak Ridge Natinnal Lab.

“Soft X-Ray Plasma Diagnostics,™ F. C.
Jahoda, Los Alamos.

Postma,

Friday Morning, September 8
Process and Monitoring Instrumentation

“A Continuous  Photometer for lLow
Concentration of Uraninm in Aluminum
Nitrate-Nitric \eid  Sclutions,”™ €. M.
Slansky and E. E. Erickson, Phillips Petro-
lewm, National Reactor Testing Site.

“In-Line Gamma Monttor,  Uranium
Colorimeter,” J. 1", Landry, Oak Ridge Na-
tional Lab.

“savannah River Laboratory Criticality
Incident Alarm System,” J. N 1ilson,
Dupont, Savannah River Lab.

“Failsafe AC High Low Limit Detector,”
E. A. Bianchi and P. lLenk, Stromberg-
Carlson.

“Detailed Design of \irborne Uranium
Dust Alarm with Less than Fifteen Minutes
Response Time,” 110 O. Gantry and . B.
Seaborn, Qak Ridge Gascous Diffusion Plant.

“Effect of Thermal Neutron lrradiation
on Thermocouples and Resistance Thermom-
eters,” C. 1. Ross, Leeds & Northrup.

Friday Afternoon
Design of Systems and Instruments

“Digital Computers for Use in Nuclear

Power Applications,” J. Prades and Y.
Panis, Ramo-11"00ldridge, CEAE.
“Automatic  Self-Testing  of  Reactor

Monitoring Svstems,” ). Fitzgerald, Bendix.
“Criteria for Transistorization,” E. B.
Hubbard, General Electric.
“Nuclear System Design for Reliability,”
J. L. Cockrell, J. H. Magee, and B. 5. Magee,
and 7. S. Underkoffler, Lecds & Northrup.

Space

JounsoN Gyuxasioy, UNIVERSITY oF NEW MEXNICO, ALBUQUERQUE, SEPTEMBER 6-8, 1961

The TRE Professional Group on Space
Electronics and Telemetry will hold its sixth
National Symposiunt in Albuquerque, N. M.,
on September 6-8. With the cooperation of
the University of New Mexico, the Sympo-
sium will convene at the Johnson Gymna-
sium on the University campus. This vear's
program, consisting of both technical papers
sessions and exhibits by electronics manu-
facturers, will emphasize technological ad-
vances and new design philosophies in the
fields of space electronics and communica-
tions.

The program is organized around six
technical sessions in which a total of approxi-

28A

mately 28 papers will be p-esented. Chair-
men of the technical sessions, who are re-
sponsible for outstanding achievements in
their particular technical felds, have cach
been given the responsibility of soliciting and
selecting the papers for their respective
sesstons, Since both the speakers and their
subjects have been selected by the sessions
chatrmen, the quality and relevancy of the
technical material in cach session is assured.
Each session has been organized to appeal to
a large cross section of persons expected ‘o
attend the symposium; therefore, no con-
current sessions are planned. By conducting
single technical sessions, it has been possible
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to reserve time on the first day of the
Symposium for exhibitors to attend the ses-
sions. By concluding the afternoon session
early on the first day, those in attendance
will be given time for an orientiation tour of
the exhibits.

In addition to the technical sessions and
exhibits, many social events are planned.
These will include the othicial luncheon, to be
held at noou on the first day, and an in-
dustry-sponsored cocktail party, to be held
at the Cole Hotel on Thursday evening,
September 7. .\ number of interesting ac-
tivities are being planned for the wives of
symposium attendees. These will include
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Alinement umt for Minuteman gets
calibration tests on 14-ton stable pads which
are isolated from building vibration

APPARATUS DIVISION
PLANTS IN DALLAS

AND HOUSTON TEXAS

MINUTEMAN
Atinement Uit for the Autonetics Division
ot North Amencan Aviation, Inc. These umits
establish the vertical ret of M-nute
level sense loca
vertical to an accuracy better than 1 second

of arc. The quartz prisms on which the de
tectors are mounted have angular tolerinces
of less than 2 seconds of arc and surface
flatness of Y% wavelength of light.

*NIKE-1EUS

Optical assembly for Bell Telephone Labora-
tonies For check of Nike Zeus radar alignment,
the tracking system in which this assemb'y is
used has a dynamic accuracy of better than
4 seconds of arc . . canbe adapted to operate
1 any part of the spectrum from the uftra-
violet to the far infrared.

*POLARIS

Optical deviator for Manne Equipment De
partment of Nortronics, a division of Northrop
Corp. This efectro-optical system checks the
alignment of the navigation system of the
Polanis bearing submanine. It deviates light
180 degrees and maintains accuracy of 2
seconds of arc even in severe vibration, shock
and changing temperature environment

o

6 O 0O
P.O. BOX 6015

Precision optics, electronics and mechanics
are being combined at Texas Instruments
into new high-accuracy alignment, calibra-
tion and tracking systems for advanced
programs such as Minuteman, Polaris and
Nike-Zeus. This capability began in 1956
when TI integrated complete optical facil-
ities and the skills of veteran craftsmen
with the company’s total corporate capa-
bility which includes development of com-
plex military electronic and mechanical
apparatus plus basic and applied research
and manufacture of ultra-pure optical
materials and detectors. This unique tech-
nology has now been extended into the
fields of navigation, stabilization, detec-
tion, tracking, communications and energy
conversion. For information on your spe-
cific electro-optical requirements, contact
MARKETING DEPARTMENT.

I TEXAS INSTRUMENTS

NCORPORATED
LEMMON AVENUE

DALLAS 22, TEXAS 18235



some tours of the historical, cultural, and
scenic points of interest in the Albuquerque
area.

This vear's Symposium is being spon-
sored by the Albuquerque—Los Alamos
PGSET Chapter. The Syvmposium Commit-
tee consists of the following: Symposium
Officer—Chairman, . B. Church; Vice-
Chairman, R. C. Spence: Secretary, T 1.
Pace; Treasurer, T. M. Tinkle; Committee
Chairmen—Papers, Dr. B, L. Basore;
Exhibits, C. H. Schmit; Arrangements and
Social, W, T. Smith; Women's Activities,
Mrs. T. E. Lommasson: Publicity and
Public Relations, 1. K. Schultz; and Ad-
visors—R, Creveling, R 1. Noble, W, C.
Myre (PGSET Activities), . C. Shoup, and
Dr. A, H. Koschman.

Wednesday Morning, September 6

Session I—Engineering Aspects of
Vela Hotel Background Experiments

Chairman: James Scott, Sandia Corp.,
Albuguerque, N. M.

“World-Wide Tracking Networks,” R. G.
Hester, Aerospace Corp., Los Angeles, Calif.

“Electrical and Mechanical Limitations
of Photomultipliers for Space Applications,”
Dr. A. J. Northrop, Los Alamos Scientific
Lab., Los Alawios, N. M.

“Detector  Electronies for Vela Hotel
Background Experiments,” J. R. Gillard,
Los Alameos Scientific Lab., Los Alamos,
N

“Reliability and Packaging \spects of
Digital Data Handling Circuits,” W, B.
Goldrick, Sandia Corp., Albuquerque, N. M.

Wednesday Afternoon

Session [I—Space Oriented
Product Development

Chairman: Conrad Hoeppner, Electronet-
1cs., Inc., Melbourne, Fla.

“\  Programmable Omnidrive Multi-
plexer for High-Speed PCM  Systems,”
D. N. Dry, Sonex, Inc., Philadelphia, Pu.

“High Speed Solid State PCM Encoder,”
T.R.A. Gregory, Sonex, Inc., Philadelphia,
Pa.

“Digilock Telemetry System for the Air
Force Special Weapons Center's Blue Scout,
Je.,” R, M. Jaffe, Space Electronics Corp.,
Glendale, Calif.

“A Multichannel Industrial Telemeter
Using Magnetic lLogic Elements,” J. H.
Porter, Crestmont Electronics, Burbank, Callif.

“On Line Computer Reduction of Telem-
etry Data,” W. F. Kamsler, Epsco-West,
Anaherm, Calif.

Thursday Morning, September 7

Session III——Satellite Relay
Communications

Chairman:  .Albert
Dezv. Ctr., Rome, N. Y.

“Passive Satellite Communications Con-
cepts,” J. E. McFee, Rome Air Dev. Cir.,
Rome, N. Y.

“A Glohal Satellite Communications Sys-
tem,” L. C. Hunter and J. A Stewart, General
Telephone and Electronics Labs., Inc., Menlo
Park, Calif.

“Terminal  Equipment  Characteristics
for a Satellite Communication  System,”
H. A, George and D. R. Campbell, [T&T
Federal Labs., Nutley, N. J.

“Space Propagation Studies at Optical
Frequencies Using Laser Sources,” R. K.
Long, E. K. Damon, and C. . Bochnker,
Antenna Lab., Ohio State University, Colum-
bus, Ohio.

Paper to be announced.

Feiner, Rome Air

Thursday Afternoon

Session IV—Techniques for Space
Communications

Chatrman: (o be Aunounced.)

“Lunaberg Lenses for Space Communi-
cations,” C. I{. Walter and R. C. Ruddick,
Ohio State University, Columbus, Ohio.

“Use of Phased Nrrays as High Gain Low
Noise Antennas for Space Communications,
J. W. Eberle, Ohio State University, Colum-
bus, Ohio.

“The Behavior of an H. F. Antenna in
the lonosphere,” 4. R. Molossi and J. R. R.
Richardson, Defence Research Telecommuni-
cations Establishment, Ottawa, Ontario.

“Decreasing the Threshold in FM by
Frequency Feedback,” L. If. Enloe, Bell
Telephone Labs., N. J.

“Design and Performance of a Broad
Band FM Demodulator with Frequency
Feedback,” C. L. Ruthroff, Bell Telephone
Labs., Red Bank, N. J.

Friday Morning, September 8
Session V—Techniques for Space Research

Chairman: Dr. H. . Kalmus, Diamond
Ordnance Fuse Labs., Washington, D.C.

“The Statistical \pproach to FM
Radar,” Dr. W, K. Saunders, Diamond Ord-
nance Fusze Labs., Washington, D. C.

“Atomic Clocks and their Applications,”

F. H. Reder, USASRDL, Ft. Monmouth,
N.J.
“Power Sources for Space Applications,”

N. D. Wheeler, General Electric Co., Ad-
vanced Electronics Ctr., Ithaca, N. Y.

“Nuclear-Booster Data Acquisition and
Checkout System,” R. Brooks, Martin Co.,
Denver, Colo.

Friday Afternoon

Session VI—Data Handling in
Space Communication

Chairman: Walter E. Brown, Jr., Jet
Propulsion Labs., Pasadena, Calif.

“Bit Rate Generator and Raw Data Con-
ditioner,™ S. C. Steely, Sandia Corp., Albu-
querque, N. Mex.

“Sampled Data Telemetry for Satellite
Applications,” C. M. Kortman, Lockheed
Missiles and Space Div., Pale Alte, Calif.

“Telemetering IR Data from the Tiros
i1 Meteorological Satellite,” Davis, et al.,
NASA Goddard Space Flight Ctr., Greenbelt,
Md.

“An Integrated Communications System
for Space Vehicles,” R. A, Schomberg, G. U.
Bishop, and R. H. Hardin, Martin Co.,
Denver, Colo.

“A Preliminary Design for a Planetary
Landing and Observation Package,” L. J.
Nolte, A. T. Owens, and R. L. Sax, Hughes
Aircraft Co.. Culver City, Calif.

Ninth Annual Engineering Management Conference

Hotel RoosevELT, NEw YOrK, N. Y., SEPTEMBER 14-15, 1961

The 9th Annual Joint Engineering Man-
agement Conference will be held at the Hotel
Roosevelt, New York, N. Y., on September
13-14, 19601,

This Conference is sponsored by the
American Society of Mechanical Engineers,
American Institute of Electrical Engineers,
American Society of Civil Engineers, Ameri-
can Institute of Industrial Engineers with
the cooperation of the American Institute of
Chemical Engineers, American Institute of
Mining, Metallurgical and Petroleum En-
gineers, The Institute of Radio Engineers,
and the local sections of these societies.

The presentation of the 1961 Henry
Laurence Gantt NMedal to Col. 1 H. Ulrick
will be made at luncheon on Friday, Sep-
tember 135,
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The Conference will be devoted entirely
to the problems facing engineering managers.
The focus of the meetings will be upon the
personal development, jobh environment and
professional goals of the engineer, and the
function of the engineering manager in these
areas.

This Conference, which is in its ninth
vear, is devoted solely to the management
of engineering activity, a subject becoming
increasingly important as technology  ex-
pands. It will afford an opportunity for
managers and engineers to participate in
discussions in which the emphasis is on the
improvement of the art and practice of the
direction ol technological effort in all tields.

Most papers will be available at the Con-
ference, and the final listing of available

technical papers will be found in the No-
vember issue of Mechanical Engineering,
which will contain an account of the Con-
ference. Papers can be obtained from the
ASME Order Department, 29 West 39 St.,
New York 18, NU Y.

Thursday, September 14

Session I—Advanced Techniques and
Engineering Management

“PERT, .\ Technique for Management,”
K. M. Tebo, Director of Management Control
and Analysis, . C. Spark Plug Div. of
General Motors Corp., Milwaukee, 11is.

“Statistics and /or as Tools for Engineer-
ing Managers,” Dr. C. F. Kossack, Research
Manager, Statistics and Operations Research,
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for BUSS
and
FUSETRON
FUSES

All types
available
for every
application

BUSS
and FUSETRON

Get tull data for your files, write for BUSS

;olisatl-f yo?llle o bulletin, Form SFB—it gives a comprehensive picture
fuse needs. f é of the complete line of fuses and fuse mountings of
unquestioned high quality.

BUSSMANN MFG. DIVISION, McGraw-Edison Co, UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO.



International Business Machines, Inc., 11'hite
Plains, N. Y.

“Increased Profits Through Application
of Computer Technology,” Dr. 1. 1"
Eaton, Vice President and Director, C-E-I-R,
Alexandria, Va.

Thursday Luncheon
“The Changing Personality of Today's
Engineer,” [. N. Palley, President, ITT
Federal Labs., Nutley, N. J.

Thursday Afternoon

Session II—The Expanding Interests
of Engineering

“Problems of Management in Foreign

Countries,” G. Browne, Editor, McGraw-Hill

Publication, “Industria,” New York, N. Y.

“The Economic Environment in \Which
Engineers \Vork,” Dean C. Madden, Lehigh
University, Collcge of Business Administra-
tion, Bethlehem, Pa.

Friday Morning, September 15

Session III—Human Values
in Management

“Human Relations Problems in the Man-
agement of Engincering,” Professor (Emeri-
tus) E. H. Schell, Massachusetts Institute of
Technology, Cambridge.

“The Personal Approach in Dealing with
Technical People,™ I{. L. Cox, Vice President
(Retired), Corn Products Corp., Chicago, Ill.

“Enhancing Human Values During In-
stitutional Change,” Dr. F. F. Bradshaw,
Management Consultant, New York, N. Y.

Friday Afternoon

Session IV—Management of Research
“Problems of Administration of Research
and Development,” Dr. H. C. Vernon, Di-
rector, Engineering Department Experimental
Station, E. I. duPont de Nemours and Co.,
IWilmington, Del.

“Management of Research and Develop-
ment Personnel in an Industrial Labora-
tory,” Dr. R. B. AMears, Assistant Vice
President, Applied Research, United States
Steel Corp., Pittsburgh, Pa.

Industrial Electronics Symposium

Braprorp HoTEL, Bostox, Mass., SEPTEMBER 20-21, 1961

Stressing electronic manufacturer-indus-
trial user cooperation, the 1961 Joint In-
dustrial Electronics Sympostum will attempt
to foster a closer liaison and better under-
standing between the two groups. The two-
day session will be held in Boston’s Bradford
Hotel on Wednesday, September 20, and
Thursday, September 21, 1961.

Joint sponsors of the Symposium are the
IRE Professional Group on Industrial Elec-
tronics (PGHE), AIEE, and 1S\,

Symposium General Chairman is W, M.
Trenholme of MIT. His steering commit-
tee includes: Program Chairman, R. K.
Jurgen of Electrical Engineering; Arrange-
ments Chairman, D. . La Cerda of Badger
Manufacturing Company; IFinance Com-
mittee Chairman, D. Z. Breck of Lynn
Electric Company; and Publicity  Com-
mittee Chairman, H. O. Painter, Jr., of
General Radio Company.

Luncheon speakers for the Symposium
are Harold Chestnut of the General Engi-
neering Laboratory, General Electric Com-
pany, Schenectady, N. Y., and Dr. J. F.
Reintjes, Director of the MIT Electronic
Svstems Laboratory, On Wednesday noon,
Dr. Reintjes will discuss, “Educating Engi-
nceers for Carcers in Industrial Electronics.”
Mr. Chestnut, who will speak on Thursday,
has chosen for his topic, “The Role of Elec-
tronics in Industrial Automatic Control.”

T'he panel discussion session, with W, E.
Vannah of Foxboro Company as Moderator,
will cover many problem areas related to the
use of electronic equipment throughout in-
dustry. Panel members representing various
segments of industry will discuss topics such
as: reliability of current industrial electronic
equipment, trends in future equipment de-
sign, better methods for liaison between
users and manufacturers, and preventive
maintenance. Audience participation will be
encouraged.

Advance programs, registration forms,
and hotel reservation information may be
obtained by writing to D. ]. La Cerda,
Badger Manufacturing Company, 363 Third
St., Cambridge, Mass.

Program Chairman R. K. Jurgen has
announced the following tentative program:
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Wednesday Morning, September 20

Session I—Measuring Techniques
for Industry

Chairman: Dr. C. 1I". Clapp, Consulting
Physicist, Instrument Dept., General Electric
Co., WWest Lynn, Mass.

“Non-Contact Dimensional Measure-
ments by Optical and Electronic Tech-
niques,” C. D. Bryant, Senior Engineer,
Allen B. Dulont Labs., Clifton, N. J.

“Non-Destructive Testing of Materials
and Components,™ P. Dick, Manager, Meas-
urements and Environments Engrg., Missile
and Sgace Vehicle Dept., General Electric Co.,
Philadelphia, Pa.

“Moisture Measurement in Industry,”
H. ", Gebele, Project Engincer, The Foxboro
Co., Foxboro, Mass.

“Analytical Instrumentation for Process
Monitoring and Control,™ 1. J. Maicr,
Product Specialist in  Pracess Chromatog-
raphy, Instrument Div., Perkin-Elmer Corp.,
Norwalk, Conn.

“Electronic Devices for Measuring Flow,”
D. R. Lynch, Product Manager, Flowmeler
Div., Fischer & Porter Co., 1'arminster, Pa.

Wednesday Afternoon

Session II—Digital and Analog
Techniques in Industry

Chairman: F. 1I". Atkinson, General Enai-
neering, Owens-Corning Fiberglas Co., Toledo,
Ohio.

“Digital Control Techniques Applied to
Automatic Weighing Processes,” D. II',
Kennedy, Senior Applications Engineer, and
C. W. Hibscher, Chief Materials [landling
Engincer, Toledo Scale, Div. of Toledo Scale
Corp., Toledo, Ohio.

“Digital Control of In-Line Blending,”
C. A. Hill, Chief Systems Project Engincer,
Packard Bell Computer, Los Angeles, Calif.

“Blending by Analog Computers,” H. I1.
Roth, Market Manager, Special Systems Div.,
Minneapolis-Honeywell Regulator Co., Potts-
town, Pa.

“Computer Control Practices and Pref-
erences in Industry,” 1. AMikelson, General
Electric Co., Schenectady, N. J.

“Electromic Guidance and Remote Con-
trol for Coal Mining,”™ K. L. Shrider, Elec-
tronic Development Engineer, Reliance Elec-
tric and Engineering Co., Cleveland, Ohio.

Thursday Morning, September 21

Session III—Power Conversion
Techniques

Chairman: C. H. Chandler, Manager,
Electronic Process Development, Gillelte Safety
Raszor Co., Boston, Mass.

“D-C to A-C Power Conversion by
Semiconductor Inverters,” E. J. Duckett,
Project Manager, New Products Lab., 1es-
tinghouse Electric Corp., Pittsburgh, Pa.

“An A-C Electric Transmission/Drive
for Turbine Powered Vehicles,” . E. Pinter,
Senior Application Engineer, Jack & [leints,
Inc., Cleveland, Ohio.

“\ 50 KV Adjustable Frequency 24-
Phase Controlled Rectifier Inverter,” C. 117,
Flairty, Electric Power Conversion Engrg.,
Electrical Engrg. Lab., General Electric Co.,
Schenectady, N. Y.

“Trends in Ultrasonic Machining Tech-
niques,” R. P. Curtis, Senior Staff Mecmber,
Commercial  Apparatus & Svstems  Div.,
Raytheon Co., Norwood, Muass.

“Thermoclectric Applications to Indus-
trial Problems,” Dr. J. C. R. Kelly, Director,
Central Technical Services, Research Labs.,
Westinghouse Electric Corp., Pittsburgh, Pa.

Thursday Afternoon

Panel Discussion of Manufacturer-User
Problems. Moderator: 11, E. Vannah, Ad-
vanced Engrg. Planning, The Foxboro Co.,
Foxboro, Muss.

*anel Members: E. S. Ida, Instrument
Consulting Group, E. I. Dupont de Nemours
& Co., Wilkington, Del. (Chemical ’rocess-
ing); R. F. Sorenson, Staff Electrical Engi-
neer, St. Regis Paper Co., Jacksonville, Fla.
(Paper Mills); M. Fox, Chairman, National
Machine Tool Builders Association, Lapointe
Machine Tool Co., Hudson, Mass. (Machine
Tools); Representative from the Utility In-
dustry; Representative from the Steel Industry.
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from Magnetic Metals . ..

TEMPERATURE (
Expected range of
at ficated tem
Stabilized Supermu

s, 60 cycles.

THERMALLY STABLE TRANSFORMER LAMINATIONS

If you’re designing a transformer or reactor that
must maintain constant inductance under the
blazing desert sun or in the sub-zero cold of
the Arctic or outer space, you need our thermally
stable Supermu “30”’ laminations. They’re the
only temperature-stabilized laminations avail-
able anywhere.

Special composition and the ultimate in anneal-
ing control stabilize over a wide temperature
range the permeability of thermally stable Supermu
“30” laminations. Meticulous care in stamping
eliminates burrs and preserves absolute flatness.

With performance characteristics effectively sta-
bilized, thermally stable Supermu 30’ offers the
only available solution to thermal design prob-
lems, and is also of particular value where you
want to miniaturize components.

Laminations of thermally stable Supermu “30”
are made in all standard sizes and thicknesses.
Count on two-week delivery. Custom designs are
available on special order. Our engineers are ready
and well qualified to help you make the most of
this exceptional lamination material. Write or
call today.

See us at the Wescon Show—Booth 4413

/<I: MAGNETIC METALS COMP. \NY‘
/N Hayes Avenue at 21st Street, Camden 1, N.J. @
A A '
\ /o2l ) ETALS 853 Production Place, Newport Beach, California

‘ {ransformer laminations - motor laminations « tape-wound cores
powdered molybdenum permalloy cores « eleetromagnetic shields
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KIN TEL’s
AC/DC digital
voltmeter
gives you these 3
important
features...

1. AC and DC over-ranging.

The single-plane readout on KIN TEL’s 502B
voltmeter displays 4 digits plus a 5th over-
ranging digit (O or 1), has 10 times greater
resolution at the decade points (1, 10, 100
volts) than voltmeters that lose a digit
changing from .9999 to 1.000.

2. Highest accuracy.

DC measurements between +100uv and
+1000 v are accurate within 0.01% of
reading +1 digit. AC accuracy is the high-
est in the industry — within 0.1% of reading
or +3 digits from 30 cps to 10 kc for inputs
up to 10.000, 100.00. or 1000.0v on the
respective range scales. This same accuracy
is maintained up to 15.000 or 150.00 v for
inputs from 50 cps to 7 ke.

3. Remote (programable) control.

The 502B is controllable by remote contact
closures that command any desired se-
quence of measurements at 10.volt AC,
100-volt AC, 1000-volt AC, auto-range AC,
or auto-range DC.

Write today for detailed literature or a dem-
onstration. Price $4245. Delivery from stock.

Representatives in all major cities

A DIVISION OF

ELECTRONICS, INC

5725 Kearny Villa Road, San Diego 11, California
Phone: BRowning 7-6700

34A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

=dby, Industrial
Engineering Notes*

ASSOCIATION ACTIVITIES

Upon recommendation of the Educa-
tional Coordinating Committee, under
Chairman Ben Edelman, and with the
approval of all five divisions, the Board of
Directors appropriated funds for publica-
tion of an electronics career booklet for
the guidance of high school students. The
Institute of Radio Engineers, Mr. Edel-
man said, will help finance the preparation
of the informational material. Following
publication, copies  will be distributed
among some 28,000 high schools through-
out the country and also will be made
available on a cost basis to member-
companies for additional distribution. The
publication is planned by late summer or
carly fall. . . . Treasurer L. F. Muter was
re-elected for the 26th year following pre-
sentation of a silver service in recognition
of his service to the Association. \lr.
Muter was first elected RMA treasurer in
1931-32 and has served continuously in
this position since 1938-39. Re-elected
Senior Vice President was R, S, Bell, of
the Consumer Products Division; and as
Vice Presidents 5. R. Curtis, for the Mili-
taryv Products Division; W. S. Parsons,
for the Parts Division; and Ben Adler, for
the Industrial Electronics Division, G, W,
Keown, Vice DPresident-Sales, Tung-Sol
Ilectric, Inc., was clected both Vice
President and Chairman of the Tube and
Semiconductor Division. Two new Di-
rectors were clected. They are: G, B
Mallory, President of >, R, Mallory and
Co., Inc., for the Parts Division, and
I.. M. Sandwick, Vice President of Pilot
Radio Corp., for the Consumer Products
Division.

Executive Vice President ]. D). Secrest
was re-elected for his twelfth term, and
General Counsel J. B. Olverson for his
third. Two new departmental Directors
were elected by the Board. W. G Tuttle,
Vice President of American Bosch Arma
Corp., was named head of the Industrial
Relations Department, and T". I>. Collier,
president of Notorola Overseas Corp.,
was named Chief of the International
Department. Re-clected were |5, Ro Lack
as Director of the Engineering Depart-
ment, F. W. Nanstield as Head of the
Marketing Data Department, and C. P,
Young as Director of the Military Rela-
tions Department. . . . An estimated 76 per
cent of all engineers and scientists em-
ployed by the U. S. electronics industry
are supported by government funds, ac-
cording to a survey recently conducted by
the EIA Marketing Data Department with
the cooperation of the Department of
Defense. The remaining 24 per cent is

* The data on which these NoTES are based were
selected by permission from Weekly Reports, is<ues
of May 29, June 12 and 19, 1961, published by the
islectronic Industries Association, whose helprul-
ness is gratefully acknowledged.

engaged in commerciallv supported  ac-
tivities. The report, which has been sent
to all participating companies and to the
Delense Department, discloses that there
are an estimated 135,000 engineers and
scientists performing clectronics work in
all areas. Eighty-three per cent, or 128,000,
are employed by industry, while eight per
cent are working for the Federal Govern-
ment and five per cent are doing research
work Tor universities and nonprofit or-
ganizations, The remainder comprises in-
dependent  consultants,  engineers  and
scientists between jobs, and  those not
identifiable by arca of clectronic activity.
“The large number of engineers and scien-
tists employved by the electronics industry
constitutes one of our country’'s most
vital national resources,” ELY President
.. Berkley Davis said in announcing re-
sults of the survey. It is important that
othcials of the Defense Department, mili-
tary  contractors, and other indostry
aders are sufficiently informed as to the
distribution of this technical manpower
imong  government  and  commercially
supported activities in order to avoid
possible adverse effects of major shifts in
defense programming. This survey was
conducted for the purpose of providing
this information to industry and the De-
partment of Defense.” EIA had the co-
operation of J. M. Bridges, Director of
Electronies, Office of the Secretary  of
Defense, in conducting the survey. Dis-
tribution of the complete report has been
restricted to manufacturers who provided
imformation on their own employment of
engineers in response to an L\ question-
naire.

GOVERNMENTAL AND LEGISLATIVE

The Federal Communications Com-
mission ruled that international commu-
nication common carriers should handle
establishment of commercial satellite
communications systems, to the exclusion
of manufacturing firms. “:\ joint venture
composed only of existing common car-
riers engaged in international telephone
and telegraph communication is deserving
of consideration and exploration as an
efiective means of promoting the orderly
development of such a system,” the FCC
said ina First Report in its inquiry into
administrative and regulatory  problems
of the space satellite communications sys-
tems (Docket 14024). “We fail to see
why ownership participation by the aero-
spitce and communications equipment in-
dustries will be beneficial or necessary to
the establishment of a satellite communi-
cation system to be used by the common
carrier industry,” the Commission notice
stated. The Commission  announced  a
June 3 meeting in Washington of all in-

od on page 364
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QEALING KOVAR ALLOY TO GLASS
O ——————————————

| PREPARATION OF METAL
2 PREPARATION OF GLASS

3 PROCESSING ALLOY

4-GLASS SEALING METHODS
5 ANNEALING
6. INSPECTION TESTS

Engineering hints from Carborundum

1.

6 steps to better glass-to-metal scals
with KOVAR® Alloy

KOVAR® is the original iron-nickel-cobalt alloy with correct
thermal expansion characteristics for making seals with sev-
eral hard glasses. Procedures for obtaining a satisfactory seal—
with optimum production yields—will vary according to the
nature of the end product. This may range from large electron
tubes to the smallest semi-conductor devices. The following
hints typify recommendations for the more critical electron
tubes; they can be modified for other products according to
need.

KOVAR should be scratch-free. Polish with 180-grit alu-
minum oxide cloth, followed by 260-grit—never emery or
carbide. Round edges of edge-type seals with a radius of
about half metal thickness. Sand-blasted matt finish, using
pure alumina, is preferable for butt type seals.

. REMOVE DUST FROM GLASS with lint-free cloth. Rinse in

10% hydrofluoric acid solution, then in running tap water,
finally in distilled water. Dip in methanol and hot air dry.

. CLEAN KOVAR prior to sealing by trichlorethylene vapor

degreasing, immersion in concentrated HCl, followed by
rinses in tap and distilled water. Methanol dip and hot air

THERE IS NO TRUE SUBSTITUTE FOR KOVAR ALOY

dry. Heat treat in wet hydrogen atmosphere.

4. SEALING EQUIPMENT includes gas-oxygen burner and glass
lathe. Oxidize surfaces by heating metal and glass to 850°
C in air. Bring parts together by pressure. For strong seal,
glass edge should approach 90° angle where it meets
KOVAR alloy.

5. ANNEAL SEAL using flame or furnace program, advancing
to annealing temperature for 36 mins. Reduce to 50° C
below strain point at 1° per minute, then 10° per minute
t0 room temperature.

6. INSPECTION may include stress analysis by polariscope
viewing or other method. Examination under 10x to 15x
magnification should show that glass is free from excessive
bubbles. Glass color should be grayish or mouse brown.

FIND OUT ABOUT KOVAR-—
WHERE IT 1S USED AND WHY

Bulletin 5134 gives data on composi-
tion, properties and applications of
KOVAR Alloy. For data on sealing pro-
cedures, ask also for Technical Data
Bulletin 100-EB6. Write Dept. p-81,
Latrobe Ptant, Carborundum Co.,
Latrobe, Pa.

... supplied only by CARBORUNDUMO

PROCEEDINGS OF THE IRF Avugust, 1961

35A



HOW MUCH DO YOU REALLY KNOW ABOUT

SOVIET TECHNOLOGY?

Let official Soviet publications keep you informed of Russian technical
developments behind the Iron Curtain. Four original Soviet journals
are available to you in English, cover-to-cover translations. The ISA
Soviet Instrumenration and Control Series is sponsored by the Instru-
ment Society of America under a grant from the National Science
Foundation. Now in its third year, this series affords you an excellent
means of charting Russian activities in automatic control, measure-
ment techniques and instrumentation. The translated journals are:

Automation and Remote Control
Avtomatika i Telemekhanika)—Arti-
cles on all phases of automatic control
theories and techniques. Published
monthly by the Academy of Sciences,
U.S.S.R. (’57, ’58.°59 and 60 issues
available)

Instruments and Experimental Techniques
(Pribory i Tekhnika Eksperimenta)—
Bi-monthly published by the Academy
of Sciences. U.S.S.R. Articles relate
to function. construction. application
and operation of instruments in vari-
ous fields of experimentation. ('58, 59
and 60 issues available)

Measurement Techniques
(Izmeritel'naia Tekhnika)—Published
monthly by Academy of Sciences,
U.S.S.R. Particularly interesting to
those engaged in study and applica-
tion of fundamental measurement.
('58, °59 and ‘60 issues available)

Industrial Laboratory

(Zavodskaya Laboratoriya)—Pub-
lished monthly by the State Scientific-
Technical Committee of the Council
of Ministers, U.S.S.R. Presents arti-
cles on instrumentation for analytical
chemistry and physical and mechan-
ical methods of material research and
testing. ("58. 59 and '60 issues available)

INSTRUMENT SOCIETY of AMERICA

Penn Sheraton Hotel, 530 William Peno Place, Pittsburgh 19, Pa.

SEND FOR FREE BOOKLET

IRE 8-61

which contains complete information about the ISA Soviet Instrumentation

and Control Translation Series.

COMPANY ...
ADDRESS ... oot eeieee it ettt st et e bbb st
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Engineering Notes

(Contmned trom page 3444)

ternational common carriers and  some
government agencies to discuss plans for
the svstem. Attendance was by invitation
only. . .. A second inquiry into the alloca-
tion of international radio frequencies for
domestic and foreign space programs has
been initiated by the Federal Communica-
tions Commission. The FCC's Second
Notice of Inquiry in Docket 13522 sets
forth preliminary views of the United
States regarding international allocations,
The proposals would provide for a com-
munication satellite space service, a space
research service, a meteorological satellite
space service, initial requirements for an
acronautical mobile route service operat-
ing in space, and the telemetry, command,
guidance, and tracking functions asso-
ciated with the proposed services. The
views were developed by the Commission
in consultation with the Office of Civil
and Defense Mobilization and the Inter-
departmental Radio Advisory Committee.
Comments filed by industry in the FCC's
First Notice of Inquiry were also
considered. The Commission requested
industry comments in the second inquiry
by June 23. The proposals will be moditied
and sent to the State Department for
recommended use by U, S. representatives
in discussions with other countries.

INDUSTRY MARKETING DATA

Factory sales of transistors fell off
during April, but year-to-date sales totals
stayed well ahead of those for the same
period last year. The Marketing Data De-
partment’s compilation showed 15,072,004
units  worth  8$27,388,278 sold  at  the
factory in April, compared with 15,129,273
worth $20,815,291 sold in March. FFor the
first four months of this vear, sales totals
stood at 55,655,696 transistors valued at
$105,858,361. To the end of April last year,
the figures were 41,047,034 units and
$101,444,855.

MILITARY AND SpPace

A prototype of the Navy’s navigation
satellite system may be in working order
by the fall of 1962, it was recently re-
ported. The Transit system, which is in-
tended to provide world-wide navigation
aid with four satellites, will have cost an
estimated 875 million by that date. The
Navy's fiscal 1962 budget carries $4.8
million for procurement of boosters and
satellites and another $17 million for
research, development, test and evaluation.
Work of the Applied Physies Laboratory
of Johns Hopkins University was reported
to have resulted in a prototype operational
design for a 90-pound Transit satellite.
The original experimental satellite was to
weight 230 pounds. It was believed that
the final design specitication will not be
amounced until in-flight tests of proto-
types are completed.
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Va2 SIZE

T

SILICON POWER
RECTIFIERS e

4(\1

[

r

E

Y

~ Now...5 designers’ lines from Sarkes Tarzian

)

€

Over 100 types for low, medium, and heavy current applications, with ratings from 150 ma to 1000 amperes; 50 to 2800 piv. O]

I

SILICON VOLTAGE

REGULATORS
2 ACTUAL SIZE HIGH
VOLTAGE
MODULAR B SILICON
SILICON I} F CARTRIDGE
RECTIFIERS ‘ i RECTIFIERS
ACTUAL SIZE 5 Va2 SIZE

!

O For printed circuits or terminal ©
strips—2, 3, and 4 section modules

o of 500 ma diodes, 100 to 600 piv. o o 100 volts breakdown,

O Over 90 units in three power classifi- ©
cations—-%, 1, and 10 watts; 5.6 to

series, each in 18 different types;
o o 600 to 16,000 piv.

© Ferrule mounted and axial lead ©

o

5

SILICON TUBE
REPLACEMENT
RECTIFIERS

2 s1ZE

Nine standard tube replacement units

In selecting and specifying these silicon
rectifiers and voltage regulators, you can
depend on Tarzian experience and inge-
nuity in manufacturing to deliver high per-
formance devices at realistic prices in the
quantities you require, whether for test-
ing or full production.

Competent application engineering
service is offered without obligation.

Catalogs and data sheets on all prod-

ucts are available, and will be sent prompt-
ly on request.

directly interchangeable with more than
95% of all vacuum tube rectifiers; two
full-wave replacementunits for Citizen's
Band radios. Special types on request. °

]
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SARKES TARZIAN, INC.

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems » Broadcast
Equipment « Air Trimmers « FM Radios « Magnetic R

ding Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION ¢« BLOOMINGTON, INDIANA
Y In Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York
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Transactions
on AUDIO

\ ra o 4
IRE W NSactiong

Trar\sac“o"s

Microwave Theo
Y mnd Te,
Chniques
on MEDICAL

ELECTRONGS

PR By 1y

- ——
™ Thonr an it

At least one of your interests
is now served by one of IRE’s
28 Professional Groups

Fach group publishes its own specialized papers in its Transactions,
some annually, and some bi-monthly. The larger groups have organ-
ized local Chapters, and they also sponsor technical sessions at IRE
Conventions,

Acrospace and Navigational Llectronies (G 11) Fee #3
Antennas and Propagation (G 3) [Fee X6
Audio (G 1) Fee
Automatic Contral (G 23) Fee $3
Bio-Medical Electronies (G 18) Fee ¥3
Broadeast & Television Receivers (G 8 I'ee $4
Broadeasting (G 2) Fee 82
Circuit Theory (G ) Fee N4
Communication Systems (G 19) Fee 82
Component Parts (G 21) Fee 33
Fducation (( 25) Fee &3
ILlectron Devices (G 13) Fec
Electronic Computers (G 16 Fee 84
Engineering Management (G 14) Fee 83
Engineering \Writing and Speech (G 26) Fee 83
Human Factors in ldeetronies (G 28) Fece 82
Industrial Electranics (G 13) FFee $3
Information Theory (G 12) Fee $4
Instrumentation (G ) Fee 83
Microwave Theory and Techniques (G 17) Fee $3
Military Electronies (G 24) Fee 82
Nuclear Science (G 5) Fee 83
Product Engineering and Production (G 22) Fee 82
Radio Frequency Interference (G 27) Fee $2
Reliability and Quality Control (G 7) Fee 23
Space Eleetronics and Telemetry (G 10) Fee $3
Ultrasonics Engineering (G 20) Fee $2
Vehicular Communications (G 6) Fee 83

IRE Professional Groups are only open to those who are
already members of the IRE. Copies of Professional Group
Transactions are available to non-members at twice the cost-
price to IR members,

/ ® ” o Q . N .
/’I\ The Institute of Radio Engineers
,RL!" J 1 East 79th Street, New York 21, N.Y.

USE THIS COUPON
Miss Emily Sirjane PG-8-8)
IRE—1 East 79th St., New York 21, N.Y.

Please enroll me for these IRE Professional Groups

Name .
Address
Place .

Please enclose remittance with thns order
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Profossional Group
on
Floctron Devices

Developments in the field of elec
tron devices have probably had a
greater influence on radio-clectronic
progress than the developments of
any other field. For it is the clectron
device which is the active, working
clement around which the rest of the
equipment ix built. Tt is this com-
ponent which generates, modulates,
converts, detects, and amplifies sig
nals, and which enables the apparatus
to perform its prescribed functions.

Tt is not surprising, therefore, that
a great deal of effort has been di-
rected toward improvements in clec
tron tubes and semiconductors, and
that the resulting advances have re
ceived close and widespread atten
tion. The rewards have been impres
sive. Work on cathode-ray tubes, for
example, was a prime factor in the
suceessful evolution of television.
The advent of klvstrons, magnetrons
and traveline-wave tubes made pos
sible the development of equipment
capable of operating in the micro-
wave portion of the spectrum. The
transistor opened up @ whole new
era of solid-state electronics.

IR members who wished to keep
abreast of the many developments in
this important and rapidly moving
field were greatly aided by the forma-
tion of the IRE Professional Group
on Electron Devices in 1951, The
Group immediately hegan to organize
technical sessions in its field at many
of the national meetings held dur-
ing the vear. This was followed by
the formation of Group Chapters
throughout the country which col-
Jaborate with TRE Sections to spon-
sor meetings locally.

Perhaps of greatest importance,
the Group began publishing its own
technical publication, called Trans-
actions, which is distributed free to
all members who pay the assessment
fee of $3.00. The Transactions is
now issued bimonthly to over 5000
members, and has become an invalu-
able source of information on the
Jatest technical developments in the
ficld of electron devices.

bt Weber

Chairman, Professional Groups Committee
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A Protessional
Group Meetings

AEROSPACE AND NAVIGATIONAL
[ELECTRONICS

Akron—>May 16

“Inertial Guidanece and Components,”
B. Lichtenstein, Kearfott  Division of
GPI, Litde Falls, N, J.

Boston—D>NMayv 15

“Air Trafhic Control or . . . Chaos,”
V. Kayne, AOPN; |5, MeDermott, ATC;
E. Bechtold, ALPA; J. O'Brien, FAA; Dr.
Valley, MI'T.

Boston—December 13

“The Radar Joint Use Programs,”
and “Joint Use Compatibility Problem,”
I, R, R. Warner, USAE; C. Brackett,
Mitre Corp.

Florida West Coast—Nlay 17

“Collision Avoidance,” Capt. PPackard,
Federal \viation .\gency, \Washington,
D, C.

Philadelphia—April 18

“Nir Trafhe Control Displavs,” |. D.
Woodward, RCA, Camden, N, ]

Philadelphia—Fcbruary 14

“System Engineering of  the  433L
Weather Observing and Forecasting Sys-
tem,” 1. Himmer, Philco Corp.. Phila-
delphia.

ANTENNAS AND PROPAGATION

Boston—2XNMay 9

“Aveo Natural Communications Sys-
tem,” G. E. Hill, Avco, Wilmington, Mass.

“An HE Magnetically Coupled Helical
Antenna,” G, Ploussios, Chu Associates;
N. H. Thompson, Portsmouth Naval
Shipyard.

May 11

“The Determination of the Antenna
Femperature of a  Large [araboloid,™
1. Schuster, Jet Propulsion Lab., Pasa-
dena, Calif.

Los Angeles

San Francisco—May 10

“HII and VHIS Log-Periodic Anten-
nas,” Dr. R. Justice, Granger Associates,
Palo Alto, Calif.

ANTENNAS AND PrROPAGATION
NicrRowAVE THEORY
AND TECHNIQUES

March 8

“High Power Microwave Research,”
R. C. Bictz, Cornell Acronautical Lab.,
Cheektowaga, N, Y.

Butfalo-Niagara
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Orange Belt—Mav 11

“Symposinm on Frequeney [ndepend-
ent Antennas,” Dr. P <. M U ni-
versity of Hlinois and Dr. R L DuaHamel,
Hughes Aircraft Co.

Mav 11

“Designing Large \perture Antenns

Philadelphia

Using Digital Computers,” J. H. Morris-
sey, Philco, Philadelphia.

“Vlicrowave Losses in Unsaturated
Ferrate Materials,” A, €. Nash, RCA,

Moorestown.

San Diego—D>May 9

“TWT Characteristics Mieeting Maod-
ern Microwave Antenna and Syvstem De-
sign,” B. Highstreet, Hughes, Los An-
geles.

Aupio

Albuquerque-fLos Alamos—March 15

“A Description of KHEFM Transmit-
ting Facilities,” D. Annett, Radio Sta-
tion KHIEM.

D. Annett and K. Koerier conducted
a tour of the station facilities with a coni-
plete description of all statien operations.

Philadelphia—April 26

“The New FCC Regulations on FM
Stereo,” R. Bolgiano, WDHA-IFM, Dover,
N. J.

AUTOMATIC CONTROL.

Los Angeles—May 9

“Inertial Guidance Techniques for '
Space Applications,” B. Keeler, Honey-
well Regulator Co., St. Petersburg, Fla. 1

Pittsburgh—February 22

“Splitting Ergs into Bits,™ Dr. H. M.
Payvnter, MIT.

AUTOMATIC CONTROL,
Bro-Meptcat, ELECTRONICS

Boston—April 18

“Neurological Servomechanisms,” Dr.

L. Stark, MI'T.

AvToMATIC CONTROL
ELECTRONIC COMPUTERS

Boston—January 18

“Digital Computers in Process Con-
trol,” L. A, Gould, MI'T; S, Dinman and
T. Knutrud, RCA\.

(Contined on page 40.4)

PRECISE,
RELIABLE
POWER
SUPPLIES
IN A WIDE
CHOICE OF
OUTPUT
RANGES

“SMGROUP
Optional 0.1% or 0.01% regulation:

Three rack sizes: 8%~ H, 5%~ H, and
3%" H. Impervious to operational
damage: circuit protection is an in-
herent function of input transformer
and regulator characteristics.

3%” PANEL HEIGHT

0.1% DC QUTPUT 0.01%
REGULATION RANGE REGULATION
MODELS VOLTS AMPS MODELS

SM 14.7M 0-14 0-7 SM 14.7MX
SM 36-5M 0-36 0-5 SM 36-15MX
SM 75-2M 0-75 0-2 SM 75-2MX
SM 160-1M  0-160 0-1 SM 160-1MX

SM 325-0.5M 0-325 0-05 SM 325-0.5MX

5Vva” PANEL HEIGHT

SM 14-15M  0-14 0-15 SM 14-15MX
SM 36-10M 0-36 0-10 SM 36-10MX
SM 75-5M 0-75 0-5 SM 75-5MX

SM 160-2M  0-160 0-2 SM 160-2MX
SM 325- 1M 0-325 0-1 SM 325-1MX

8%4” PANEL HEIGHT

SM 14-30M 0-14 0-30 SM 14-30MX
SM 36-15M  0-36 0-15 SM 36-5MX
SM 75-8M 0-75 0-8 SM 75.8MX
SM 160-4M  0-160 0-4 SM 160-4MX
SM 325-2M 0-325 0-2 SM 325-2MX

FOR COMPLETE SPECIFICATIONS
ON MORE THAN 175 STANDARD
MODEL POWER SUPPLIES, SEND
FOR KEPCO CATALOG B-611l.

131-42 SANFORD AVENUE

FLUSHING 52, N. Y.
IN 1-7000 » TWX #NY4-5196
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Qur facilities for continuous Specialists in
electroplating of wire are the Unusual
rated among the largest in
the field. All our plates are
exceptionally uniform and
well bonded to the base
wire...Gold, Silver, Nickel,
Rhodium, Tin, Indium and
many other metals, or
combinations, are plated
onto wires of Tungsten,
Molybdenum, Nickel,
Bronze, Copper, Silver, etc.
...Copper wires, used for
electrical connections, are
made highly corrosion-
resistant by Gold plating ...

Write for latest brochure.

SIGMUND COHN mrc. co, mc.

121 SO. COLUMBUS AVE., MOUNT VERNON, N. Y.
SIGMUND COHN CORP. OF CALIFORNIA « 151C N. Maple St., Burbank, Cal.

TERMINAL BLOCKS ¢ SWITCHES e CONVENIENCE OUTLETS

« Just clip on wire terminal fast—for a tight connection  Disconnect just as fast « Available
on KULKA'S full line of molded barrier terminal blocks, plus switches and convenience
outlets « Up to 6 connections per stage » Vari-angled tabs e Available riveted to terminal
hardware or with screw assembly e Designed to accept female wire terminals made by
AMP, BURNDY, KENT, and ARKLES.

For fast, reliable wire hook-up — and quick disconnect — KULKA'S versatile “Kliptite"
terminals are unbeatable. That's why they are specified by leading manufacturers of
appliances, air conditioners, vending machines, and countless other types of equipment.
“Kliptite” male tabs are electro-tinned brass for low contact resistance. They may be
supplied rigidly riveted to KULKA terminal hardware, or where termination to a screw is
required on the same terminal, they may be assembled under the screwhead.
3ee for yourself how “Kliptite' terminals can improve your assembly operation.

Write for complete details. ..

KULKA ELECTRIC CORP.

633-643 SO. FULTON AVENUE, MOUNT VERNON, N. Y.

| Prolessional 3
S’

Group Meetings =

IFort Worth-—May 10

“Twin Gyro Space Vehicle Control,”
D. 17, Sellers, Vought Electronies, \rling
ton, Tex.

Bro-MEDICAL ELECTRONTCS
Philadelphia-— March 9

“The Thorner Pulsensor for Taking the
Ophthalmic Artery Pressure and Plethy~
mograph,™ T. Kaslow, The Decker Corp
Bala-Cynwyd, a.

BROADCASTING
Washington — May 22

“Automatic Data Processing in 1-C(
Broadeast  Application  Handling,” |
Davis, FCC.

CIRCUIT THEORY
Houston — Nav 9
“Determination of Passive Two-Part
Network  Function Using  the  Chai
Matrix,” F. Berman, Schlumberger Well
Surveving Corp., Houston.
Los Angeles —April 18
“Applications  of  Semiconductors in
High Quality Sound Systems,” R. C.
Hevser, Jet Propulsion Lab., Pasadena.
“Design Consideration of a Transistor
\mplitier for High Fidelity Applications,”
R. V. Allee, Transistronics.
Philadelphia—2Nay 26
*Adaptive Svstems,” Do 10 Drenick,
Bell Telephone Labs., Murray Hill, No |
Philadelphia—>MNlay 25
“Matched Filters, Fixed and  Vari-
able,” Dr. R. Price, MI'T Lincoln Lab.
Philadelphia-—March 9

“PDo It In Your Head—N\ Quick and
Clean Approach to Filter Design,™ Dr
R. M. Lerner, MIT Lincoln Lab.

Philadelphia —December 14

“Signal-Space Coneepts and - Dirac’s
Notation,” Dr. 1. C. Lai, Brown Uni
versity, Providence, Ro 1

COMMUNICATIONS SYSTEMS
Los Angeles— April 25

“USAE Ground/Air/Ground Commu-
nications,” L. . McKesson, Hughes \ir-
craft Co., Los Angeles.

COMMUNICATIONS SYSTEMS
VEHICULAR COMMUNICATIONS
Philadelphia— 1 ¢bruary 21

“\ New Look for Air Foree Communi
cations,” T, [. Heckelman, 'hileo Corp.,

IFort Washington, I'a.
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To Contractors and Subcontractors
on U. S. Government Projects

Western Electric
ofters high reliability
semiconductors from Laureldale

m Western Electric’s Laureldale, Pennsylvania, plant is now in its ninth year of producing
semiconductor devices of ultra-high quality and reliability for government applications.

m Devices designed by a resident Bell Telephone Laboratories group have performance stand-
ards exceeding specification requirements which are based on MIL-S-19500B.

® Mechanized production facilities and a comprehensive statistical quality control program
assure uniformity and contribute to obtaining ultimate process capabilities.

m Reliability requirements specify 1000-hour elevated temperature life storage tests on all
products shipped from Laureldale.

Typical High Reliability Laureldale Semiconductors:

( t./:’ >
N \é
S A =
2N559 2N1195 1N696 2N1645 2N1072

Diffused Base Germanium
p-n-p Mesa Transistor. For
ultra-high reliability in
lurge computer systems.
Rise times of 1-2 nanosec-
onds and storage and fall
times of 3-4 nanoseconds
obtainable.

K

Diffused Base Germanium
p-n-p Mesa Transistor. Ex-
cellent for video or rf ap-
plications and as a non-
saturating switeh, 100 MC
gain is 2 12 db. Alpha cut-
off frequency is ~750 MC.

Diffused Silicon Junction
Diode. OQutstanding high-
speed, low-capacity diode,
with a maximum recovery
time of 5 nanoseconds and
a maximum capacitance of
4 picofarads.

Diffused Base Germanium
p-n-p Mesa Power Transis-
tor. This transistor is de-
signesd to provide 1 watt of
power output at 100 mega-
cyeles with an efficiency of
509.

Double Diffused Silicon
n-p-n Mesa Transistor. This
switches a current of 1
ampere with rise and fall
times of 50 nanoseconds.
The 2N1072 is an excel-
lent core driver.

Y o P Y

Western Electric and Bell Laboratories have an applications engineering group in residence at

Laureldale.

ductor devices) can be purchased in quantity from Western Electric’s Laureldale plant.

The codes shown above (and a complete range of other high reliability semicon-

For

technical information on these and other codes, please address your request to Mr. F. A, Mark,
Regional Sales Manager, Room 106, Western Electric Company, Incorporated, Laureldale Plant,

Laureldale, Pa.

PROCEEDINGS OF THE IRE

Telephone—Area Code 215—WAlker 9-9411.

MANUFACTURING AND SUPPLY
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MICROWAVE ANTENNA

Be sure to see the complete story—SEND FOR
CATALOG NO. 100

AT

Ruggedized yagis
CAT. NO. 600

Rigid transmission
line

"/
~~ CAT. NO. 200

Airborne antennas

CAT. NO. 400

R

g Telemetry and

CAT. NO. 100

* From 4’ to 12
* All Mounts
* Choice of Feeds

A broad line of Antennas, mounts,

and accessories for the transmission
and reception of microwave is now
available from Technical Appliance
Corporation. This new line of equip-
ment represents the latest advances
in performance and reliability. Taco
equipment is ideal for initial installa-
tion or replacement use, as it is made
for all commonly used commercial
and military frequency bands, with
appropriate feed characteristics, in-
cluding dual
polarization.

PRODUCTS
CAT. NO. 500

&

ground base
antennas

]
L.H CAT. NO. 300

Microwave
antennas

Large parabolics
from 14’ to 32".

Write for Catalog . . . Defense & Industrial Div.

ARG @

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, NEW YORK
Area Code 607 + Telephone OR 4-2211
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Professional J%

Group Meetings

COMPONENT PARTs
Houston—2May 9

“Trends and Application of Cylindri-
cal Connectors,” J. W. Busacker, Busacker
Electronic Equipment Co., Houston.

[.os Angeles—May 10

“Thin Magnetic Film Rod—:A New
Computer  Switching  Compound,”™ B,
Kaufman, National Cash Register, lLos
Angeles.

May 13

“Tantalum Film Capacitors and Re
sistors,” . A, McLean, Bell “Telephone
Labs., Murrav Hill, N_ |

Omaha-Lincoln

Philadelphia—\pril 25
“Design for Development of an Ultra
Reliability Resistor,™ L. Jacobson and
J. Isken, IRC

ELECTRON DEVICES
Washington, . C.—MNay 10
“Recent Advances in Ultra-High Vac-
vum Techniques.™ Dr. L. Malter, Varian
Associates, Palo Alto.

ELECTRONIC COMPUTERS
Boston—April 25

“Programming Languages and De-
bugging,” S. G. Campbell, [BM.

Boston—NMNlarch 7

“Lasier Communication Between Man
and Computer,”™ M. P. Barnett, MIT;
S. C. Plumb, IBNL

Boston—December 6

“Status and Prospects of Thin-Film
Superconducting Circuits,” N. H. Mevers,
IBM.

Boston— December 6

“Status and Prospects of Thin IFiln
Superconducting Circuits,” N. . Mevers,
BN

Detroit—N>May 1

“Programming a Simple Adaptive
Mechanism,” F. H. Westervelt, Univer-
sity of Michigan, Ann Arbor.

l.os Angeles—NMay 4
“Design for Reliability in the Minute
man Program,” R. W. Cherney, North
American Aviation, Downey, Calif.

Mav 1§

“The Application of Digital Control
Computers,” R. \W. Ferguson and R, O.
Decker,  Westinghouse  Electric Corp.,
Pittshurgh.

Pittsburgl!

(Contned on page 111)
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GM-07-59-2617A

...Implemented by Capehart’s INTERDICT GROUP

A veritable thicket of specifications has grown up around radio frequency interference measurements. Speci-
fication GM-07-59-2617A appears to be one of the thorniest. If you are having problems implementing this, or are
experiencing any other ditficulty connected with RFI, contact the INTERDICT Group from Capehart.

INTERDICT (for Interference Qelcclion and Interdiction by Countermeasures Team) is a unique service. It
began with the numerous field studics our engincers were carrying out. It grew into a series of mobile RFI measure-
ment vans. an expanded force of engineers, a manual on RFI prediction by mathematical procedures, cognizance of
all current military and industrial communications/electronic equipment, and formal organization into a team led
by Dr. Joseph Vogelman, widely-known authority on RFI detection and elimination.

The engineers from INTERDICT are completely competent to aid in establishing: systems analysis, design
limitations. criteria and test procedures. Follow through by INTERDICT engineers in the actual performance of these
tests assures complete implementation of GM-07-59-2617A or any other relevant MIL Spec*. They have performed
numerous systems and site analyses resulting in the prediction, detection and elimination of interference at such
complex sites as Cape Canaveral and Vandenberg AFB, frequently before r-f interference occurred. They can offer
you studics of this magnitude, or of very limited application, depending on your needs. INTERDICT possesses the
men. the vans, the materiel, and the experience to analyze a complete proposed missile system, an individual site, or
a single piece of installed equipment. The “package” can be tailored to the requirement.

The INTERDICT Group analyzes a proposed system for all r-f radiation sources, makes the necessary field
measurements, predicts and determines the causes of interference, and recommends the proper remedial action. Should
this latter require any equipment not commercially available. Capehart’s quick-reaction engineering and model shop
can provide what is needed very rapidly.

Capchart’s INTERDICT offers the first world-wide packaged service to analyze and counteract radio frequency
interference. It also provides for elimination of electromagnetic radiation hazards to personnel and materials such as
squibs. ammo, fuel. All service is performed in compliance with applicable MIL Specifications such as that noted.
To avail yourself of these unusual services, contact:

%Such as MIL-1-26600, 1-6051, T-9107, $-10379, etc.

4

CORPORATION

INTERDICT GROUP, Dept. E-1, CAPEHART CORPORATION
87-46 123rd Street, Richmond Hill 18, New York ¢ HlIckory 1-4400
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Give your Products
MORE RELIABILITY and
BETTER PERFORMANCE with

QUALIT

In stock for immediate delivery

TOROIDAL INDUCTORS

MIL Grade 4 — Metal Case
® MIL Grade 5 — Molded
Uncased Units
Highest Q
Highest self resonant freq.
Low temperature coefficient
No hum pickup-astatic construction
Can be supplied with center taps

@ @

FREQUENCY RANGE: 500CP TO 15KC

Max Q Inductance Range
290 1MH to
255 TMH to  30Hy

TMH to_ 30Hy
210 SMH to_20Hy

1MH to  2Hy
FREQUENCY RANGE: 10KC TO 50KC

303 ~_1MH_to 500MH
285 | 1MH to 500MH
279 1MH fo 400MH
200 _500MH _to 200MH

110 .JOOMH to 100MH
FREQUENCY RANGE: 30KC TO 200KC

115 JMH to
140 JMH to
185 TMH 10
175 1MH to
100 .IMH to
260 JMH to
310 TOMH to

HIGH FREQUENCY
TOROIDAL INDUCTORS

FREQUENCY RANGE: 20KC TO 10MC

205 L010MH to .1 50MH
250 .OTOMH to_.700MH
210 _010OMH to .500MH
305 L050MH fo  5MH

Ruggedized,
MIL STANDARD

| imped. tevel—ehmd Appi.

MIL Sid.| MIL Type
1

90000 |TF4RX15AJ001

Pri. 10,000 C.1. |Intersiage
Sec. 90,000
Split & C.T.

Pri. 600 Split,
Sec. 4, 0, 14

Pri. 600 Split Input
Sec. 135,000 C.V.

Matching | 90001 |TF4RX164J002

“|rrarxi0as0

Pri. 600 Split
Sec. 600 Split

Pri. 7,600 Top Ovtpwt
4,

Sec. 600 Split

Pri. 7,600 Top Output

@ 4,000

Sec. 4, 8, 16

Pri. 15,000 C.T. |Owiput
Sec. 600 Splir
Pei. 24,000 C.T. [Ovtput
Sec. 600 Split

. 60,000 C.T. TF4RX13A008 |
Sec. 400 Split J

Matching TF4RX16A 2001

TFARXYJA OO

Tr 42x1342002

TFARX1 342003

“[rrarx13as008

PARTIAL LISTING ONLY
WRITE FOR FURTHER INFORMATION ON THESE
UNITS OR SPECIAL DESIGNS.

Send for NEW 48 page transformer catalog. Also ask for
complete laboratory test instrument catalog.

FREED TRANSFORMER CO., INC.

1720 Weirfield St., Brooklyn (Ridgewood) 27, N.Y.
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Pittsburgh—April 24

“Design - Considerations  of  Digital
Control Computers,” W. W. Ramage and
J. 8 Delivannides, Westinghouse Electric
Corp., Pittsburgh.

\pril 3

Concepts  of Digital
W, Sze, University of

Pittsburgh

“Introdectory
Control,”™ Dr. T.
Pittsburgh.

Syracuse—April 27

“Cryogenic Memories,” D. A, Donath

General Electric Co., Syracuse.

ELECTRONIC COMPUTERS

RELIABILITY AND

Quarnity CONTROL
Boston—Feburary 21

“Considerations in the Design of Cot
trol Computers,” J. J. Eachus, and G. H
Bouman, EDP Div.

ENGINEERING MANAGEMENT
Philadelphian—D>May 23

“Engineering vs. Management,” Dr
B. Tillett. Drexel Institute of Technology,
Philadelphia.

GUDELACE
TAKES THE

SLIPS
OUT OF
LACING

Try this simple test. Tie a piece of Gudelace around a pencil in a half hitch and pull
one end. Gudelace’s flat, nonskid surface grips the pencil—no need for an extra finger
to hold Gudelace in place while the knot is tied!

Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips
or rejects—and that's real cconomy. Gudelace is the original flat lacing tape. It's
engineered to sray flat, distributing stress evenly over a wide area. The unique nonskid
surface climinates the too-tight pull that causes strangulation and cold flow. Gudelace

Philadelphia—>March 30
“The Use of Testing in Management
Selection,”™ S. H. Cleff, General Electric
Co., Philadelphia.

Rome-Utica—April 25

“Management’s  Decision:  Organiza-
tion or Individual?™ J. G. Nettleton, I'TT
Federal, Nutlev, N. ].

“Management—Iorce or Persuasion,”
. Oglee, General Electric Co., Croton,
N. Y.

San Francisco—May 15

“Product Planning,” B. Douglass,
Marchant, Oakland, Calif.
“Ingineering Organization,” 1.

Kemper, Marchant, Qakland, Calif.
Tour of Marchant manufacturing
facilities after talks.

ENGINEERING MANAGEMENT
MiLiTary ELECTRONICS
RELIABILITY AND
Quanity CONTROL
Boston—April 20
“How to Payv for Reliability,” Panel

of nine speakers, six from industry and
three from military.

ENGINEERING WRITING

AND SPEECH
Boston—2>\ay 16

“The Social and Economic Implica-

ontinned o e

% \

%@

a

is made of sturdy nylon mesh, combined with special microcrystalline wax, for out~

standing strength, toughness, and stability.

Write for a frec sample and test it yourself. See how Gudelace takes the slips—and

the problems—out of lacing.

GUDEBROD

Electronic Division
225 West 34th Street
New York 1, N.Y.

BROS. SILK CO,, INC.

Executive Offices
12 South 12th Street
Philadelphia 7, Pa.

Visit Gudebrod Booth 4718 at the Wescon Show
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In less time than it takes light to cross this room,

a new product, DEI_CO’S N EW high speed Mc
silicon modules, could: (1) correct the course of a missile in flight;

(2) make it possible for sonar pickups to track and compute the
position of targets with microsecond accuracy; and (3) handle any
number of other airborne guidance and control functions that previous
modules—due to low speed or environmental or performance limitations
—could not handle. Delco Radio’s 10mc modules, with a maximum
gate-switch speed of 40 nanoseconds, convert data 100 times faster
—even under the most extreme environmental conditions.

These SI L'CON modules come epoxy encapsulated, and
operate over a temperature range of —55°C to +100°C. And these
same reliable D I GITAI_ circuits are available packaged on

plug-in circuit cards. These Delco M 0 DU I_ES are environmen-

tally proved to: SHOCK, 1,000G’s in all planes. VIBRATION, 15G’s at 10 to
2,000 cps. HUMIDITY, 95% at max. temp. STORAGE AND STERILIZATION TEMP.
—65°C to +125°C. ACCELERATION, 20G’s. Designed for systems

using from one module to 100,000, and the module’s rated
performance considers the problems of interconnection. Data sheets

are available. Just write or call our Military Sales Department.

Physicists and electronics engineers: Join Delco Radio’s search for new and better products through Solid State Physics.

PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS DELCO
Division of General Motors e Kokomo, Indiana
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immediate
BWO
delivery

Why is it, we've been asked, are there
more people making BWO promises
than there are people making BWOs?

We can only speak for ourselves. We
have many types of BWOs on the
shelf, from 1 to 22 kmc, because if
we didn’t have them we wouldn't be
in business. BWOs are our business,
not a sideline.

But delivering a BWO when you need
it isn't cur only concern; we want
you to be able to depend on it after
it gets there. You can. Stewart BWOs
are guaranteed for a minimum of 500
hours of operation, and normally out-
live their guarantees many times over.

Our newest BWO is the Type 0D-15-22,
which gives you 10 to 20 mw output
from 15 to 22 kmc. Here's how its
performance looks on a chart:

FOWER OUTPUT

: i
LTAGE, sammromr—t>

-
3
°

HELIX Vi

TUNING CURVE

[ 3 [ . » 0 o 2
, -

Have you seen our newest BWO cata-
log? Or do you have an interest in
special tubes, such as permanent-
magnet-focused BWOs or traveling
wave amplifiers? Drop us a note.

STEWART
ENGINEERING
COMPANY

Santa Cruz 3, Calif.
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tions of Teaching Machines,” G. Rath,
Rayvtheon Co., Lexington, Mass.
San Francisco—NMNay 16
“Technically Speaking,” R. E. Garret
son, Sound [Products Co., South San
Francisco, Calif.
Washington, D. C.—May 24
“Effective Communication,” G.

Thomas, Dept. of the Navy, Washington,
D. C.

This was a joint meeting with the
Society of Technical Writers and Pub-
lishers (STWP).

HuMaN Facrors IN ELECTRONICS
Los Angeles—NMlay 22

“Automatic Test Equipment,” Mod-
erator: Dr. G. Murphy, Douglas, Santa
Monica.

“The Present State of \utomatic Test
Equipment,” R. Gray, Nortronics.

“Some  Claims for Automatic
Equipment,” J. A. Trapp, Hughes.

“Some Limitations of Automatic Test
Equipment,” S. 1. Firstman, RAND.

“The  Future of Automatic  ‘Test
Equipment,” H. R. Lalorte, Jr., Auto-
netics.

Test

Engineers who know
- SPECIFY

A-27
SUPERFINE

LOW-LOSS RF LACQUER

* Q-max, an extremely low loss dielectric
impregnating and coating composition, is
formulated specifically for application to VHF
and UHF components. It penetrates deeply,
seals out moisture, provides a surface finish,
imparts rigidity and promotes stability of the
electrical constants of high frequency circuits.
Its effect upon the Q" of RF windings is
practically negligible

* Q-max applies easily by dipping or brush-
ing, dries quickly, adheres well; meets most
temperature requirements. Q-max is indus-
try's standard RF lacquer. Engineers who
know specify Q-max! Write for new catalog.

*Registered Trademark

Q-max Corporation
MARLBORO * NEW JERSEY
Telephone: HOpkins 2-3636

Los Angeles—March 28

Joint  Meeting  with  Los Angeles
Chapter, Human Factors Society.

“Automated Teaching—The Present?

The Future,” j. F. Cogswell, Systems
Development Corp.

“Controversies in the State of the
Art,” E. B. Fry, University of Southern
California.

“Teaching Algebraic Concepts to Chil-
dren,” E. R. Keislar, UCLA.

“A Computer Based Laboratory for
Automated School System,” D. Bushnell
SDC

“Predictions for the Future,” J. D
Finn, University of Southern California

L.os Angeles—February 21

“Handling Problems of Hot Elements,’
J. F. Leirich, \tomics International.

INFORMATION THEORY

L.os Angeles—April 19

“Interrupted Stochastic Control Proc-
esses,” Dr. R. Bellman, RAND Corp,,
Santa Monica.

November 22

Los Angeles
“Optimum  Statistical Methods,” C.
Leondes, M. Oaki and E. Stear, UCLA.
May 18

“Information l.ossless Automata,” D.
Huffman, Mass. Inst. Tech.

San Francisco

TALK!

. . . at the WESCON SHOW

LR

o

Fﬁ_q
e

over commercial telephone circuits
equipped with Rixon’s fully tran-
sistorized, low error rate, highly re-
liable Sebit-24 Transmitter-Receiver.

Binary information is processed at 600/1200/
2400 bits/second in a nominal 3-KC voiceband
such as a long distance toll circuit. High speed
data passage of: 3000 W/M teleprinters; ma
chines and computers; slow scan TV; fac-
simile; time division multiplexers; and se
quential telemetering equipment.

SEE IT AT THE WESCON SHOW
COW PALACE, SAN FRANCISCO, CALIF.
AUGUST 22ND THROUGH 25TH
OR WRITE FOR COMPLETE INFORMATION

_______g:—':—7
RIXOIN
A —

ELECTRONICS, INC.
2121 Industrial Parkway
Montgomery Industrial Park
Silver Spring, Md. MAyfair 2-212¢
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WHY CRYSTAL GAZE?

Some people look into crystals to tell the future, but
one man looked into a crystal and built the future. His
contribution: the use of crystals in radio.

Today the further use of crystals is revolutionising con-
cepts in radio, hi-fi, and television, and the electric
circuits being used in airplanes, computers, missiles. The
scientists who study them are called solid-state physi-
cists, and they include hundreds of members of the
Institute of Radio Engineers, working in many lands,
pooling their skill and knowledge for the betterment
of man.

IRE is proud to honor two Japanese scientists for their
outstanding contributions. To leo Esoki, consultant at
IBM Research lab., Poughkeepsie, goes the 1961
Morris N. Liebmann Award for important contributions
to the theory and technology of solid state devices; to
Eiichi Goto, of Tokyo University, the Browder J.
Thompson Award for a brilliant technical paper on
"“The Parametron, a Digital Computing Element.”

The researches and findings of scientists like Mr. Esaki
and Mr. Goto cre published each month in Proceedings
of the IRE, so that they become a part of our national
pool of knowledge. Every electronics firm that adver-
tises in Proceedings becomes a pariner in this great
enterprise.

/ Proceedings of the IRE
// \ \}\// \ Sac, gered % %WZ%
V4 A = WdWZLMW

w
2
w
[ 4

Adv. Dept.,, 72 West 45th Street, New York 36 * MUrray Hill 2-6606
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In this {requency range
FERROTEC has a complete

line of:
MODEL R-227LS ; e CIRCULATORS
LENGTH: 2.3 IN, ! e [SOLATORS
] e MODULATORS
® SWITCHES

Because of the low field neces-
sary exceptionaHy high switch-
ing speeds can be attained. A
sampling of typical units is
tabulated below.

CIRCULATOR SWITCHES

MODEL fo o
WIDTH
(KMC) et
| [ra2rcs 76 %

i T-153L* 70 3%
R-330L &7 6%
R-307LS 52.5 6%
R-300LS 35 6%
R-214LS 24 6%

*Junction Circulator
Data sheets availoble on request

FERROTEC has the most com-

plete line of ferrite devices in
{ the industry — extending from
4 250MC to 75.000MC.

Contact your local sales
representative or write to:

FERROTEC ixc.

217 CALIFORNIA STREET o NEWTON 58, MASSACHUSETTS

A Professional =
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(Coantinued from page 40.01)
| INSTRUMENTATION
Houston—DM\lay 9

“Gated Gamma Ray Spectral log-
ging,” D. Britton, Humble Oil and Re-
tining Co., Houston.

San Francisco—Nay 18

“Innovations  in Test  Instrumenta-
tion,” C. Rasmussen, lLenkurt Electric
Co., San Carlos, Calif.

Microwave THEORY
AND TECHNIQUES
Boston—A\pril 27
“Frequency Multiplication and  Divi-
sion,” Harmonie Study Group—R. Rivers,
Moderator.
Buffalo-Niagara—October 28

“Millimicrosecond  Pulse RIS Tech
niques,” Dr. . R. Meclsaac, Cornell Uni-
versity, Tthaca, N, Y,

Orlando—DM\lay 3

| “Structures for High Power Traveling
Wave Tubes,” W. H. Yocom, Vartan As-
soctates, I’alo Alto, Calif.

MiniTarY ELECTRONICS
Boston—>\lay 24

“Anti-Submarine Warfare and Task
Group Bravo,” Capt. G. Street, CDR
AW F. Brennan, and Lt. I’. R. Weatherby,
USN.

IFort Huachuca—DNlay 22

“Integrated Electronics,” K. G. Witt-
ing, Deputy Asst. Secretary of Army for
R&D.

Philadelphia—Nlarch 1

J. A Keves, Satellite Sales, Gl

I"thenakis, Navigation and Control, Gi<;
[ R. I. Roberts, Instrumentation and Com-
munication, GE.

Summary of present and future pro-
grams being conducted by MSVD for the
military and NASA. Various navigation
and control projects at MSVD such as

| 3-axis stabilization of space vehicles and
orbit control. Discussion of various present
and future activities at MSVD in the
field of instrumentation and communica-
tion for missiles and space vehicles, in
cluding sensors, telemetry transmitter,
command system and basic communica-
tion systems. Also, display  of various
items of equipment relating to the pres
entations.

Rochester—May 4

“Computers—Artiheial  Intelligence
State-of-the-Art,” Do Parkhill,  General
Dy namics/Electronics.

Rome-Utica—\pril 23

Mohawk Valley Management Seminar

Several papers and pancl discussion

(Continned on page 50.:4)
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When you specify

Drafting costs are cut in half

Quickly and accurately
rendered to scale with
blue grid lines to guide
you. Guide lines are

on back of drawing
surface enabling you to
erase and erase without
disturbing them.

Blue grid lines have
disappeared completely
giving sharp, easy-to-
read copies.

Try Clearprint’s perfect

working surface with a 2H

pencil —then with a pen.

Lines are sharp and clear—

Erase and draw the lines again

and again. Now hold Clearprint to a
light and make reproductions. No ghosts!
Then-test your present sheet.

Ask our representative or write us regarding Clearprint's

revolutionary new *“Pre-Print” which pre-prints your CLEARPRINT PAPER CO. ot
basic standards, typical details, title blocks, and bills of 1482 - 67th Street, Emeryville, Calif.
material. Their application to your particular needs can O Please send me sample Clearprint

‘ : 4 2 “Fade-Out” sheets, with prices.
save thousands of dollars in drafting and lettering time! C Send me Clearprint sagnp’IeS, with

prices, for the following uses:
C k'f AR
. " office to discuss special applications
FADE-OUT" PAPER for my particular needs.

TECHNICAL PAPER NAME
FORMS + CHARTS - GRAPHS FIRM
“PRE-PRINT'' PAPER ADDRESS

T.™M. -
THERE 'S NO SUBSTITUTE cary : ZONE STATE

{7 Have your representative call at my

Clearprint is Watermarked For Your Protection S = - S G S = S = o —
10
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The all-new,
all solid-state
Philbrick

P2 amplifier

NO TUBES, NO CHOPPERS, NOTH-
ING BUT PERFORMANCE. An
ingenious arrangement of all
solid-state components endows
this operational amplifier with
the most remarkable and ver-
satile characteristics. But let’s
let them speak for themselves,
Full differential input: truly float-
ing with respect to ground.
No  common mode error. Low
input  current: typically 10-%
amps. Low noise: typically
under 10 microvolts in the
dc to 1 kc range. Sub millivolt
long term stability: less than
100 microvolts drift per day.
Cool running: typically 330 milli-
watt dissipation. Wide band
pass: typically 75 kc as a unity
gain follower. High open loop
gain: typically 30,000. $2]U

Truly low cost:

Use the P2 for instrumenta-
tion, analog computation, and
other applications requiring
high reliability and accuracy.
Discover its marvelous ver-
satility and convenience. Add,
integrate, scale, invert with it.
Take advantage of its differ-
ential inputs to perform very
high impedance voltage follow-
ing (or amplification), precise
current driving, and many
other useful applications. The
P2’s output delivers 1 ma at
410 volts. The cast alumi-
num housing fits right in
your hand.

Please write for further information
to:

GEORGE A.

PHILBRICK

COMMONWEALTH 6-5373, TWX: BS 1032, FAX: BSN

EXPORT OFFICE; 240 W. 17TH ST., N. Y. 11, N. Y.
TEL. CHELSEA 3-3200. CABLE: TRILRUSH

50A

RESEARCHES, INC.

127 CLARENDON ST. BOSTON 16, MASS,

REPRESENTATIVES [N PRINCIPAL CITIES

WESCON Booth #4204
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(Continucd from page 48A4)

NUCLEAR SCIENCE
Albuquerque-Los Alamos—April 22

This meeting was the annual Section
dinner meeting at Los Alamos.

“Selected Engineering-Physics Prob-
lems of a High-Current Multiple Rhum-
batron Electron Accelerator,” T. J. Boyd,
Jr., Los Alamos Scientific Lab. and D.
Venable, Los Alamos Scientific Lab.

E. C. Anderson, of the Los Alamos
Scientific Lab., conducted the program for
the ladies. This program consisted of a
film and a tour of the Los Alamos whole

body counter.

l

Los Angeles—May 23

“Radiation Effects on Computer and
Inertial Guidance Systems Components,”
A. Kaufman and L. Gardner, Litton Sys-
tems, Woodland Hills, Calif.

Omabha-Lincoln—May 22
Symposium on Radiology.

PropucT ENGINEERING
AND ProbucTiON

Boston—DMay 23

“Molular Sub-Miniature Packaging
Techniques,” G. W. Ruggiero, Control
Equipment Corp., Needham, Mass.

Los Angeles—April 27

“Electrical Connections: Soldering,”
R. Michael, Claude Michael Agency, Inc.,
Glendale, Calif.

“Electrical Connections: Wire Wrap-
ping,” E. F. Julander, Gardner-Denver
Co., Los Angeles.

“Electrical Connections: Welding,”
R. Hood, Wems, Inc., Hawthorne, Calif.

San Francisco—May 23

“Application of Electron Beams in
Electronic Fabrication Processes,” D. A.
Vance, Lockheed, Palo Alto, Calif.

RADIO FREQUENCY INTERFERENCE
Fort Worth—April 18

The speaker of the evening was unable
to attend due to business. However, the
group was led in an open discussion of
RFI1 problems by Dr. G. Harman, Fort
Worth Section Chairman.

RELIABILITY AND
QuaLiTy CoNTROL
Boston—February 9
“Testing Methods and the Measure- ‘

New
Philbrick 6033
solid-state

power supply

BALANCED OUTPUTS, COMPUT-
ING GRADE. The 6033 is the |
latest addition in the distin-
guished line of Philbrick power
supplies. It will energize at
least 10 Philbrick P2 ampli-
fiers and other transistorized
electronic equipment. Like the
P2, its remarkable character-
istics speak for themselves.
Low internal impedance: less than
2 milliohms. Low noise and
hum: guaranteed less than 150
microvolts rms (0.001%). Highly
regulated outputs: against load,
less than 300 microvolts; against
line, less than 200 microvolts.
Low long term drift: typically
0.1%. Short transient recovery
time: no load to full load,
less than 1 millisecond. Unique
short circuit overload protection:
inherent in the 6033’s design
with no extra circuitry to de-
teriorate performance. Truly
low cost: about half that of

supplies with comp- 5285

arable performance:

Operates from 115 volt,
50-400 cycles, providing up
to 150 ma at plus AND minus
15 volts, slaved to a common
reference. Conveniently pack-
aged, cool running, and highly
reliable. Available as bench
model or modular plug-in.
Bench  model  dimensions:
314 h x 518" w x 718 d.
Also available with 300 ma
output.

Complete facts are waiting for you,
Please write:

L RN TR

e

.

ment of Reliability in Nuclear Weapons,” GEORGE A.

L. J. Paddison, Sandia Corp.

Boston—December 8

“A General Approach to Reliability,”
A. Kocharian, Sylvania, [
“Tolerances,” F. E. Dreste, Motorola. |

(Continued on page 514)

PHILBRICK

RESEARCHES, INC.

127 CLARENDON ST. BOSTON 16, MASS.
COMMONWEALTH 6-537S, TWX: BS 1032, FAX; BSN
REPRESENTATIVES IN PRINCIPAL CITIES
EXPORT OFFICE: 240 W. 17TH ST.. N. Y. 11, N. Y.
TEL. CHELSEA 3-5200, CABLE: TRILRUSH

WESCON Booth #4204
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(Continued from page 50A4)

Fort Worth—May 16

“Reliability in Production,” K. D.
Davidson, Texas Instruments, Dallas.

Fort Worth—NMay 9
“Designing for Reliability,” J. E.
Hasty, Texas Instruments, Dallas.
Fort Worth—>May 2

“Fundamental Statistics in Reliabil-
ity,” C. A. Hardy, General Dynamics,
Fort Worth.

Fort Worth—April 25

“Reliability Concepts,” F.
General Dynamics, Fort Worth.

Quirino,

Los Angeles—May 15

“AGREFE Task Group 3 Test,” D.
Andree, RCA, Van Nuys.

“Pransformer Testing,” W. X. Lamb,
Bendix-Pacific, North Hollywood, Calif.

“A Practical Example of Testing for
Reliability,” L.. Arndt, Hoffman Labs.

Philadelphia—May 16

“Failure Modes and Mechanisms in
Electronic Parts,” W. Cole, LLansdale Tube
Co., Div. of Philco.

“Failure Analysis,”
Lull, Burroughs Corp.,

S. Dodge and R.
Paoli.

"‘)“ X \A

P

(.-ﬁ'

gram above,

P-t01-Y

tacts—double contact area
molded bakelite insulation.

Jones Catalog No, 22.

Philadelphia—April 19
“Predicting Drift Reliability of Digital

Circuits,” J. E. Anderson, I1BM, Owego.
“Design Reviews,” A. L. Consalvi,

RCA, Moorestown, N. J.

SpaceE ELECTRONICS

AND TELEMETRY

Albuquerque—March 21

“Project Mercury Telemetry and Re-

ceiving Station,” H. O. Jeske, Sandia

Corp., Albuquerque, N. M.

San Francisco—NMlarch 24

“Introduction to Phase-l.ock Loops,”
C. S. Weaver, Philco, Palo Alto.

VEHICULAR COMMUNICATIONS
Detroit—D>May 24

“Improving Receiver Design through
the use of High Frequency Filtering,”
S. Meyer, Hammarlund Mig. Co., Inc.,
New York, N. Y.

Los Angeles—]January 19

“Squeeze Play’ or 15-ke Separation of
Mobile Radio Channels,” J. A. McCormick,
General Electric Co.

“The lHelipole Antenna,” J. Mont-
gomery, Andrew Calif. Corp., Claremont,
Calif.

Philadelphia—>Mlarch 28

“Public Air Ground Radiotelephone
System,” M. C. Fruehauf, American
Telephone & Telegraph Co., Philadelphia.

t;j 82453 SU0EVE~
0 HOT hinto

101 Series furnished with 147, 290”7, 8{g”,
ferrule for cable entrance. Knurled nut securely fastens unit
together, Plugs have ceramic insulation; sockets bakelite.

Assembly meets Navy specifications,

202 Series Phosphor bronze knife-switch type
socket contacts engage both sides of flat plug con-
. Plugs and sockets have

For full details and cnginurin? data ask for

JONES MEANS PROVEN QUALITY

Imumn NYT -

)
'LA'ING-.UI
A NISHED CADMIUM

[VRASS UG BOOY—
1T MATE 10 20 mst

T ‘-;cum:-sluml
Vacuum waz i

[T aze

=431 Ny 4 510 seass
o TUBE PONG

T T AV SUvER MATE

SUPPLIED IN 1 £ 2 CONTACT TYPES

SHIELDED TYPE

PLUGS & SOCKETS

LOW LOSS PLUGS AND SOCKETS FOR
- HIGH FREQUENCY CONNECTIONS

For quality construction thruout, and fine finish, sce dia

%", or %"

HowARrD B. JONES DiIvISION

CINCH MANUFACTURING COMPANY

CHICAGO 24, ILLINOIS

DIVISION OF
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UNITED-CARR FASTENER CORP.

KODAK EKTRON
DETECTORS
-for the 1p. to 6 infrared

SPECIFIC RESPONSIVITY
1,000

e
o e

" "N 500 1010004 sec
/-7'\" o :0 200 10 500 p sec

AT TQT 125 10300 wisec
R'at ~78C 20 to 60 usec

7E%t -196C
d 25 to lOOusec

100
“Plat25¢C
50 10100

MSec

— "‘“l LIRar25€
I ALl less than S
:’ M SeC

-

.1

Tu 2, 3 4y Sv Ou
WAVELENGTH

a wide-open choice in spectral
responsivity and time constant

a wide-open choice of physical forms
—large, small, complex shapes,
multiple arrays, ‘‘immersed,” Dewar-
housed—ingenuity is the only limit,
almost

For more precise explanations and a price
list of off-the-shelf Kodak Ektron Detectors
(or to see if we can build a complete
infrared system for you), write—

EASTMAN KODAK
COMPANY

Apparatus and Optical Division

Rochester 4,
N.Y.

o/dfatk’

TRADE MARK
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NOW! NEW STANDARDS OF FREQUENCY
STABILITY, SPECTRAL PURITY WITH
NEW @p 104AR QUARTZ OSCILLATOR

Long term stability: 5 parts in 10'°/day
Typical short term stability*: 1 part in 10'°
Spectral purity: 2 cps typical bandwidth at X-Band

*averaged over one second intervals
and under reasonably constant
environmental conditions.

PreC|S|0n Instruments for & 724BR/725AR Standby Power Supplies

a . - These standby power supplies are completely
“Bu ] Id ] ng Bloc k" frequencyltl me automatic, assure continued operation of fre-
quency and time standard systems in the event

of ac line power failure. Standby batteries float-

standa rd systems al Iow ing across supply outputs, instantly assume load,
without switching, in case of ac failure. Battery

. . recharged automatically after ac line power is

restored. 724BR battery operates 103 /104AR,

comparison with HF, VLF I O TR T
ates 103/104AR, 113BR at least 6 hours. ®

sta ndard broadcasts. 724BR, 75 Ibs., $850.; & 725AR, 20 lbs., $625.

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

52A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE Avgust, 1961



The accuracy, stability and spectral purity you need for communication, navigation, missile
guidance, satellite tracking and other advanced frequency/time standard applications are
yours now with the new & 104AR Quartz Oscillator.

Model 104AR provides a 5 MC output of extreme spectral purity that retains the stability
of the 1 MC oscillator. Spectra only a few cycles wide may be obtained in the X-Band region
by multiplication of the 5 MC output. Model 104AR also provides 1 MC and 100 KC sinusoidal
output signals, plus a separate 100 KC output for driving & 113BR Frequency Divider and
Clock in frequency and time comparison measurements and time signal generation. The 113BR,
which permits greater absolute accuracy from frequency or time standards and is suitable for
HF or VLF comparisons, is described below.

Continuous operation of # 104AR and & 113BR is assured with & 724BR/725AR Standby
Power Supplies (also described below). Models 724BR/725AR provide power for the oscillator
and frequency divider, and incorporate batteries to insure operation of the system in case of
ac power failure. These instruments, plus a comparison device and a receiver, provide a com-
pact, lightweight, rugged, stable and accurate primary frequency and time standard system.

The new & 104AR Quartz Oscillator, which is completely transistorized, employs a propor-
tionally-controlled double oven which houses the crystal and all critical frequency-determining
elements. Crystal dissipation level is kept constant at less than 1/4 pw by AGC action. Fre-
quency changes due to variations in supply voltage and load impedance are virtually elimi-
nated as a result of internal voltage regulation and excellent buffering.

ol

SPECIFICATIONS, &P 104AR

Typical Spectral Purity, ¢ 104AR

Overall Stability:

Long term: 5 parts in 1010/day. Short term: Better than 5 parts in 1010 averaged

Approximate width

over 1 sec. intervals. (Includes effects of temperature, supply voltage and load \

impedance.)
Output Frequencies:
Harmonic Distortion:

Non-harmonically
Related Output:

Output Terminafs:
Frequency Adjustments:

5 MC, 1 MC, 100 KC, 1 v rms into 50 ohms, 100 KC for driving ¢ 113AR/BR.
At least 40 db below rated output.

At least 80 below rated output.
5 MC, 1 MC, 100 KC, front and rear BNC connectors.

Coarse: Screwdriver adjustment with range of approx 1 part in 106,
Fine: Front panel screwdriver control with range of approx. 600 parts in 1010,

Digital indicator calibrated directly in parts in 10,

Monitor Meter:

Ru%%edized front-panel meter and associated selector switch monitors the
SUPPLY voltage, BIAS, OSC current, INNER OVEN current, OUTER OVEN

current, 1 MC output, 100 KC output.

0 to 50° C.

Temperature Range:
Size:

@ 104AR, $3,250.00

-

O Ay

T @40

("

& 1138;2 Frequency Divider and Clock

This improved § instrument uses a directly cali-
brated precision resolver as a time reference con-
trol, offers unique jitter-free optical gating sys-
tem. Clock is fail-safe, incorporates regenerative
non-self-starting dividers insuring neither gain
nor loss of time with respect to driving oscilla-
tor. Time reference is continuously adjustable,
directly calibrated in millisecond and 10 micro-
second increments. Manual-start clock, 24 hour
dial, minute hand adjustable in 1 minute steps,

d hand conti ly adjustable. ® 113BR,
$2,760.

PROCEEDINGS OF THE IRE August, 1961

19”7 x 5V3” x 14” deep behind panel. Approx. 20 Ibs.

}l-°~ On b., ¢ ]

® 103AR Quartz Oscillator

Offers excellent spectral purity, and same long-
term and short-term outputs as Model 104AR.
Outputs same as 104AR except does not include
5 MC output. Completely transistorized, rugged,
withstands severe environmental conditions.
Otherwise electrically similar to 104AR. ®
103AR, $2,500.

due to frequency
fluctuation is: 2 ¢ps
= =—at 10 GC, 0.2 cps at
1 GC, 0.02 cps at
100 MC.

Signal-to-noise ratio,
Vs/Vn, as measured
in a 6 cps bandwidth,
is: 26 db at 10 GC,
46 db at 1 GC, 66
db at 100 MC.

& 114BR Time Comparator

An auxiliary unit used in conjunction with the
@ 113BR, the @ 114BR allows time comparison
without affecting clock outputs, provides addi-
tional speed and flexibility in making time com-
parisons between stable oscillators and standard
time signal transmission. Range, time intervals
0-999 milliseconds between ticks from @ 113BR
and standard time signal station, can be used
with VLF or HF time signals. @ 114BR, $1,200.

HEWLETT-PACKARD COMPANY

1076D Page Mill Road
Cable “HEWPACK”

Palo Alto, California, U.S.A.
DAvenport 6-7000

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1 * Geneva, Switzerland * Cable “HEWPACKSA™ ¢ Tel. No. (022) 26. 43. 36
Sales representatives in all principal areas 2060

T S A R e D Y O N T T e )
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high voltage
connector
roblems?

L1 |
| M | B
solves them by return mail

Alden makes high voltage connectors that are
more reliable . . . simpler . .. and less expensive.
Connectors you can trust absolutely to tame arc-
over and corona problems at voitages as high as
30 KDVC.

A few of the many Alden IM! High Voltage Connectors and
tube caps available for solving your problems.

1t’'s done through Alden's exclusive 1MI (Integral
Moided Insulation) technique. With this unique
method, we can mold Kel-F, Polyethylene, or
Nylon insulation in a single hot shot directly
around leads, contacts, and any special circuit
components like chokes, resistors, or corona
shells,

Integral jnsulotion requires
only one long
{eakege poth

Alden integrally
L]

IO

Alden In-

tegrally Exclosive Alden lasvlation Re-
molded lteving Feature allows use of highly
resistor . . resillent Punch Press Contacts..

This one shot technique saves production costs.
These savings are passed on to you. And it actu-
ally adds reliapility.

Let us prove it. Let us send you complete in-
formation by return mail. Better still, send us a
sketch, Tell us what you want to connect. Lay
out lead lengths, give voltage and current, en-
vironmental conditions. We'll send you a sample
connector assembly or a proposal specifically
tailored to your needs. Just write:

ALDEN

PRODUCTS COMPANY
117 N. Main Street, Brockton, Mass.
See us at WESCON booth 4219
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Eugene R. Kulka (M’58) has been
elected to the Board of Directors of Gold
Seal Products Corporation. Stockholders
of the company at the annual meeting also
voted to change the name to Kulka Elec-
tronics Corporation. He becomes the clev-
enth member of the Board.

Mr. Kulka, inventor, pioneer and
leader in electric lighting, electrical dis-
plays and electronics for forty vears, will
continue as president to Kulka Electric
Corporation, subsidiary of the parent firm.
tHe holds many patents in the electrical
field.

He is a member of many scientific and
engineering societies, including the Ameri-
can Association for the Advancement of
Science, American Institute of Electrical
Engineers, Federation of American Scien-
tists, New York Academy of Sciences,
Society of American Military Engineers,
[luminating  Engineers  Society, Army
Ordnance Assoctation, National Electrical
Manufacturers Association, Society of
Plastic Engineers and American Associa-
tion of Engineers.

He is a founder member of Technion,
the Israel Institute of Technology, Chair-
man of the Civic Affairs Committee of
Mount Vernon, and Electrical Industry
Chairman of the United Jewish Appeal of
Greater New York.

‘The appointment of Allen J. Loven-
stein (SM'57) as Manager of the ADVENT
satellite communications program at the
Waltham  Labora-
tories of Sylvania
Electronie Systems,
a division of Syl-
vania Electric Prod-
ucts Inc., has been
announced.

The Waltham
program is being
conducted  under
the direction of the
U. S. Army AlD-
VENT  Manage-
ment Agency and
the technical guidance of the U. S, Army
Signal Research and Development Labora-
tory, Fort Monmouth, N, |J.

Project ADVENT embraces work lead-
ing to a determination of the feasibility of
a world-wide communications network
that will operate through utilization of
“stationary” satellites. Syvlvania is re-
sponsible for development, fabrication and
installation of all operations farilitics for
the two ADVENT satellite tracking and
terminal communications stations being
constructed at Fort Dix, N.J., and Camp
Roberts, Calif.

| The company project includes design
| and fabrication of towers and superstruc-

A J. LovENsTRIN
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tures that will aim gigantic 60-foot para-
bolic reflector antennas at each station
with their complex multiple-feed systems
to track distant satellites within an ac-
curacy never before attained.

Mr. Lovenstein previously served as
manager of market development and
analysis at the Waltham Laboratories.
Prior to joining Sylvania, he was project
engineer for the Crosley Division of Avco
Corporation in charge of development of a
steerable array communication system.

He served with the U. S. Army Signal
Corps during World War Il as a member
of an American liaison team with the
British and Nationalist Chinese armies in
Burma. In 1947, he joined the Signal
Corps Laboratories at Fort Monmouth,
where he served until 1956 as project
engineer on a series of task forces directly
related to the defense effort.

tHe received the Bachelor’s degree in
electrical engineering from City College of
New York. He is a member of the Armed
Forces Communications and Electronics
Association, the Electronic Industries As-
sociation, American Marketing Associa-
tion and American Rocket Society.

*
oo

Morton H. Mehr (A'51-)M’56) is Vice
President and General Manager of the
newly-formed NMeasurement Systems, Inc.,
South Norwalk,
Comn. The Com-
pany will develop
and  manufacture
electro-optical and
infrared equipment.

He was formerly
a Group leader in
the Advanced De-
velopment Section
of the Perkin-Elmer
Corporation, Nor-
walk, Conn., where
he was project en-
gineer on an infrared surveillance system
and directed a portion of the development
and field installation of several large tele-
scopic camera systems. He was previously
with Stelma, Inc., Stamford, Conn., where
he was a project engineer.

Mr. Mechr reccived the B.E. degree in
electrical engineering from Yale Univer-
sity, New Haven, Conn., in 1950. lle is a
member of the Anierican Institute of Elec-
trical Engineers and the Society of Motion
Picture and Television Engineers.

M. H. Mgenr

2,
o

Vernon G. Price (M'52) has joined the
senior staff of Electromagnetic Technology
Corporation, Palo Alto, Calif., as Manager
of Components, according to a recent an-
nouncement.

He has been assigned responsibility for

(Continued on page 56-1)
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”ow,l For the first time...

T TEST
ELECTROLYTIC
CAPACITORS

st = 2 safeIYo oo
" Accurately...
Simply!

W The Sprague Model 1W1 Capacitance Bridge introduces a new
SPECIFICATIONS concept in bridge design. Built by capacitor engineers for capacitor

Capacitance
P Range: O fo 120,0004F at 120 cps users, it incorporates the best features of bridges used for m many years

Accuracy: +-(1% of reading’ +10uuF) in Sprague laboratories and production facilities.
Sensifivity: +(0.1% of reading + 10uuF) ® Using a line-driven oscillator with but two active elements (diodes),

Dissipation Facto . . . o
gonge_ 0 to ]26% at 120 cps the bridge has a frf:nsnsforlzed detector whose sensitivity increases as
Accuracy: +(2% of reading +0.1% DF) the balance point is approached. It has provision for 2-terminal, 3-

Sensifivity: (O 7 70 of reading +0.05% DF) terminal, and 4-terminal measurements, which are essential for accu-

Maxi Volt to Unk . . . . .
m‘;_'_"cwg.sz:\g:' ?zozp:mw" rate measurement of capacitors with low, medium, and high capaci-
D-C: 0-600v (with optional power supply) tance values, respectively.

Null Bbﬁ'gc'cl;orlm & The Model 1W1 Capacitance Bridge will not cause degradation or
t- ter t gy : i . . .
S P s N T e failure in capacitors during test, as is the case in many conventional

Indiccte Bridge Balance o ]
Power Input bricges and test circuits. The 120 cycle a-c voltage, applied to capac-

105-125v, 60 cps, 25w itors under test from a built-in source, never exceeds 0.5 volt! It is

Case o .
Sturdy Aluminum Cabinet with vsually unnecessary to apply d-c polarizing voltage to electrolytic

Blue “extured Finish, Grey Panel capacitors because of this safe, low voltage.

Dimensions

¥2" Wide x 12" High x 6" Deep
Note: Five other models, with variations in power
inputs and test frequencies, are also available

For complete technical data on this precision instrument, write for Engineering
Bulletin 90,010 to Technicol Literature Section, Sprague Electric Company,
235 Marshall Street, North Adams, Massachusetts.

ELECTRONIC PRODUCTS by SPRAGUE g
INTERFERENCE FILTERS HIGH TEMPERATURE WAGNET WIRE s p R n G U E

CAPACITORS
RESISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS =

: F IABILITY
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES THE MARK OF RELIAB
TRANSISTORS PULSE-FORM.NG NETWORKS FUNCTICNAL DIGITAL CIRCUITS

*Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.
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MICRO-MINIATURE
STYLE 6

RELAYS

Lighticeight
Reliable

Versatile

e fOr low-level and
power load switching

Style 6 Micro-miniature Relays are lightweight, crys-
tal can style relays designed to give superior perform-
ance in miniaturized assemblies. The basic design is
particularly well suited for mass production of high
quality relays that are as versatile as they are reliable.

Style 6 Relays operate at coil power levels below most
larger current-sensitive relays in their general class,
yet easily switch load currents of 2 amps resistive and
higher at 26.5 VDC or 115 VAC. Suitable for opera-
tion at ambient temperatures to 125°C; withstand
50 G Shock and 20 G Vibration to 2000 cycles. Con-
tact arrangements to DPDT. Terminals and mount-
ings can be provided to meet most requirements.

Meet requirements of the following specifications and
drawings: MIL-R-5757D Type RY4NA3B3LO1,
MS24250-6, and MIL-R-25018 Class B, Type 1I,
Grade 3. Suggested applications include missiles, com-
puters and control systems.

See us at the WESCON Show Booth 2806

For Additional Information, contact:

PRICE ELECTRIC

CORPORATION

300 E. Church Street - Frederick, Maryland
MOnument 3-5141 . TWX: Fred 565-U

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

(Continued from page 54.4)

guiding the corporation’s activities in the
area of radio frequency component devel-
opment. [nitial activities will center on
high power microwave filters, measure-
ment devices and techniques for the
control of radio frequency interference.
e is nationally recognized as an authority
in his field, having made many contribu-
tions to the technology of radio frequency
environment control. He recently resigned
from the General Electric Company,
Traveling Wave Tube Product Section,
Palo Alto, Calil., where he has been em-
ployed for the past six years.

He served in the United States Navy
as an Electronics Technician and subse-
quentiy was employed at the Naval Klec-
tronics Laboratory, San Diego, Calif., in
the development of underwater sound
technology.

A native of Utah, Mr. P’rice holds the
Bachelor’s and Master’s degrees from the
University of Utah, Salt l.ake City.

°,
o

Kenneth M. Miller (8M'54), formerly
Vice President of Motorola Aviation Elec-
tronics, has been named Vice President
and General Mana-
ger of Daystrom-
Pacific, los An-
geles, Calif., a di-
vision of  Day-
strom, Inc.

Widely known
for his work in the
airborne instru-
ment, automatic
flight control, com-
munication and
navigation fields, K. M. MiLLier
Mr. Miller previ-
ously served as General Manager and
carlier as Chief Engineer of the Lear Cal
division of Lear, Inc.

%
o

The appointment of Dr. Harold R.
Raemer (M’59) as a physics specialist at
the Applied Research Laboratory of Syl-
vania Electric Products Inc., has been
announced.

In his new capacity, he will be engaged
in a theoretical research program seeking
new knowledge on the propagation of very
low frequency radio waves He will also
participate in a project involving micro-
wave transmission through ionized gases.

Co-author of several technical reports
and articles, Dr Raemer and H. Hodara,
Head of Space Communications, Halli-
crafters Company, Chicago, 1., delivered
a paper entitled “Space Communication
Problems During Re-entry” before many
of the world’s leading space scientists at
the 11th International Astronautics Con-
gress in Stockholm Sweden, in August,
1960. Another co-author of the paper was
Dr. G. 1. Cohn, Professor of Electrical

(Continued on page 60A4)
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measure / analyze, 100 cps-600 kc signals
quickly, easily, with one compact instrument

SEE US
at
WESCON
Booths

3202-

3204 ey

( CERTIFIED

! setciFicaTions {

y. for accurate (

~
—_

-

fhe O Oneer
o the leader

|

Panoramic’s advanced Model $B-150 auvtomaticolly and repeti-

tively scans spectrum segments from 1 ke to 200 ke wide
through the entire range (100 cps to 600 ke) . . . plots frequency
and armrplitude clong the calibrated X and Y axes of a long
persistence CRT, or on a 12 x 4%," chart (optioral RC-3a/15).
Sweep rates are adjustable from 1 to 60 c¢ps.

Adjustable resolution enables selection and detailed examina-
tion of signals as close as 100 cps. Self-checking internal fre-
quency markers every 10 kc. Also internal amplitude reference
® Only 83%" high, the $B-15a is completely self-contained,
needs no external power supply or regulator.

PANORAMIC PRESENTATION MEANS

@ quick signal location, minimum chonce of missing weak
signals or holes in spectrum @ faster measurements—no
tedious point-by-point plots @ reliable spotting of low level
discsete signals in noise @ positive identification and dynamic
analysis of all types of modulation

ALL THESE APPLICATIONS . . .

@ Noise, vibration, harmonic analysis @ Filter & transmis-
sion line checks @ Telemetry analysis @ Communication
System Monitoring . . . and more @ Power Spectral Density
Analysis {with Model PDA-1
sponse Plotting (with Model G-15 Sweep Generator)

Anolyzer) @ Frequency Re-

electronics.inc.

Formerly Panuramic Radie Products, Inc

PANORAMIC'S

SB-153

- SPECTRUM

ANALYZER

Lab setup shows SB-15a versatility.

(1) FM display measures
dysamic deviation. (2) & (3) are AM and SSB signals. respec-
tively, with sine wave modulation.

SUMMARY OF SPECIFICATIONS

Frequency Range: 100 cps to 600 kc.

Sweepwidth: Variable, colibrated from 1 ke to 200 kc.
Center Frequency: Variable, calibrated from 0 to 500 ke.

Markers: Crystal controlled, 10 kc and 100 ke plus har-
monics.

IF Bandwidth: Variable, 100 cps to 4 kc
Sweep Rate: Variable, 1 cps to 60 cps.

Amplitude Scales: Linear, 40 db log (extendable to 60
db) and 2.5 db expanded.

Sensitivity: 200 uv to 200 v full scale deflection.
Accuracy: 0.5 db.
Input Impedance: 55 k ohms.

Write now for specifications, other applications of
PANORAMIC's Model SB-15a. Get on our regulor mail-
ing list for THE PANORAMIC ANALYZER, featuring
application data.

PANORAMIC ELECTRONICS, INC., 522 SOUTH FULTON AVENUE, MOUNT VERNON, N.Y, » PHONE: OWENS 9-4600

PROCEEDINGS OF THE IRE
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Cables: Panoramic, Mount Yernon, N.Y, State
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MANUFACTURERS OF:
Microwave Products.
Educational. Medical
Laboratory Instruments

For precise quantiative analysis of:

® Dielectric properties of sohids and hquids

® Ferromagnetic effects

o Paramagnetic relasation and resonance effects

® Absorption spectra of gases o Radiometry

& Moleculsr beam resonance @ Velocity and phase by interferometry

® Superconductivity phenomens ® Transm:ssion and absorption spectrometry
® Microwave accelerated particles ® Plasma diagnostics
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Deliveries: 2 weeks to 30 days on most iems. New 1961 catalog on request.

BONARD

DE MORNAY-BCNARDI See us at WESCON Show
780 South Arroyo Parkway, Pasadena, California Booth No. 1414-16.
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TRUE RMS Voltmeter
with

% ALGURACY

measures
wide range of Waveforms \/\/ # 1u/\,

BALLANTINE o 3so

features:

@ High accuracy achieved on waveforms in which
peak voltage may be as much as twice the
RMS. Not limited to sinusoidal signals.

@ left-to-right DIGITAL READ-QUT. Fast, simple
nulling operation consists of selectior of dec-
ade range by push-button, and adjustment of
four knobs for minimum meter indication.
These operations attenuate the input signal to
a predetermined value, causing a bridge cir-
cuit to be balanced by changing the current
through a barretter.

@ Temperature-controlled oven contains the bar-
retter and and ambient temperature compen-
sating resistor. Effect of ambient temperature
changes is less than 0.005%/° C from 20° C.

® Proper NIXIE digit is lighted automatically
while bridge is being balanced. No jitter.

@ Rugged, accurate. Doesn’t require the extreme
care of many laboratory standard instruments.
No meter scales to read. Useful for laboratory,
production line, and in the field.

specifications:

VOLTAGE RANGE: O.1t01199.9v
FREQUENCY RANGE: 5O cps to 20 ke

ACCURACY: 1% 0.1 to 300 v, 100 cps to 10 kc;
4% 0.1 v to 1199.9 v, 50 cps to 20 ke

INPUT IMPEDANCE: 2 megohms in parallel with 15 pF to 45 pF
POWER: 60 watts, 115/230 v, 50 to 400 cps
WEIGHT: 19 ibs. for portable or rack model

Available in Cabinet or Rack Models

Write for brochure giving many more details

- Since 1932 ==

Y BALLANTINE LABORATORIES .

Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS Of YOUR REQUIREMENTS FOR

AMPLITUDE, FREQUENCY, OR WAVEFORM WE MAVE A LARGE LINE, WITH ADDITIONS EACH YEAR, ALSO AC DC AND OC AC

INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES.
ASK ABOUT OUR LABORATORY VOLTACE STANDARDS TO 1.000 MC

£ e peopte )

(Centinued prom page 36.1)

Engineering at Illinois Institute of Tech-
aology, Chicago.

Prior to joining Sylvania, Dr. Raemer
was a staff engineer with Cook Rescarch
[.aboratories, Chicago, Il., for five vears,
and a senior physicist with the Bendix
Aviation-Research Laboratories for three
vears. \While at Bendix, he performed work
on missile seeker development projects.

He is a graduate of Northwestern Uni-
versity, Fvanston, I, and received the
Bachelor’s, Master's and Doctor’s degrees
in physics, He has also taught physics at
Northwestern  University  and  applied
mathematics  at  Indiana  University,
Bloomington.

He is a member of Sigma Ni, and Pi
Mu Epsilon, honorary scientific fraterni-
ties, and the American ’hy <ical Societv

..
oo

Henry W. Redlien, Jr., .V'49-2'55),
has been named to the position of consitit
ing engineer at Wheeler Laboratortes, Ine.,
a ~ubsidiary  of
Hazeltine Corpora-
tio.

He  has been
project  supervisor
for the develop-
ment of one of the
~everal NIKE -
ZEUS ground an-
tennas  under  the
[.aboratories”  sub-
contract from Bell
Telephone Labora-  TEW. Ripries, Jr
tories  He has also
worked on microwave components and an-
tennas for the NTKE-AJAN and NIKIE
HERCULES tracking radars and mcro
wave guidance equipment for the TFEAN
missile and various space vehicles, He s
considered an authority i the held of
monopulse theory and practice

Mr. Redlien was graduated from the
Stevens Institute of Technology Hoboken,
N. ., and received the Master's degree
from the same institution.

..
o

Dr. Peter A. Rizzi (N49 \'35-2M'57
SMU60) has beea named President of Mi-
crowave Technology, loe, a recently-
formed company at
Waltham, Mass,

In his new post,
he will direct the
nirm’s activities in
the arcas of para-
metric  amplihers,
masers, lincar and
nonlinear ferrite

devices,  harmon-
ic generators, Nl- ’
ters, semiconductor
switches and milli- P. A Rizz
neter components.

In addition, a produect line will he de-
veloped and the firm will also participate
heavilv in rescarch and development pro-

Cntvined i fage 02,
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HEIGKT 20 IN. —~ WEIGHT 45 LBS.

NEW LITTON INJECTRON" HOLDS OFF 150 KV, SWITCHES 20 AMPS

CONSTANT CURRENT CHARACTERISTICS — L-3408
T .- T | [ T
ONTROL |
F:’OLTAGE

U 1.2

CONTROL ELECTRODE CHARACTERISTICS — L-3408
— -

— T 7 T 1

O, > 8.0 KV

>
S
o

g2 2 _1
= =
= =
=18 = 8
g g
& 3
©
: 12 o= ) LY o 8
o =4
g g
=1 w
= =
8 3 8 4
CONTROL]
VOLTAGE|
[ 2
L
2.0 KV — T q 80KV
0 ok s 2's X — Xl:é },_gg g
20 40 60 80 0 120 140 160 0 2 40 60 8 100 120 140 160
COLLECTOR VOLTAGE (KV) COLLECTOR VOLTAGE (KV)

*An advanced concept by Litton for high power beam switching with high efficiency and fast rise time. Requires only low control
voltages. Cellector current is largely independent of collector voltage, resulting in pentode-like current characteristics. Ideal for float-
ing deck modulators for switching modulating anode klystrons. L-3408 is in field operation now. Other models for cathode switching
to 750 amps, 350 KV coming soon. Contact us at San Carlos, California, for more information.

LITTON INDUSTRIES
Electron Tube Division

MICROWAVE TUBES AND DISPLAY DEVICES
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ABOARD A
RADAR PICKET

PLANE

. . - a new Eastern cooling
system helps to keep the
Philco APS-103 search radar on the lookout for bogies
and bandits. The liquid cooling unit has a capacity
of 1600 watts, but weighs only 15 lbs., and fits into
a compact 5-9/32” x 9-7/8” x 7-7/8" volume. De-
signed for operation to 50,000 feet, it features an
ingenious internal manifold which makes for sim-
plicity, reliability, and which eliminates most internal
connections. If you need efficient, miniaturized light
weight cooling units for airborne electronics cooling,
call on Eastern. Eastern is your perfect source for
/ liquid tube cooling units for capacities
o from 50 to 20,000 watts.

P/ EASTERN INDUSTRIES | g
On pRO° 100 Skiff Street, Hamden 14, Conn. Torrance, Calif.

® 4 to 28mc.
® 40,000 wotts PEP ® ISB*
, watts '
® SSB*
® ALD
) ® DSB*
@ Filtered air
cooling o CW
®
® Semi-pressurized AM
cabinet ® FS
® Safety interlocks ® FAX

throughout

¥Suppressed carrier

40,000 WATTS

The TMC transmitter, Model GPT-40K, is a completely self contnined

SEND f:)l! unit induding oll power supplies and ventilating equipment. All com-
BU;;::N ponents are housed in four modular assemblies occupying only 40

square feet of floor spoce.

The transmitter includes equipment for immediate monitoring and
testing of all vital operating points.

Yo provide for complete flexibility in operation, 1 Kw or 10 Kw out-
puts are readily available for reduced power or emergency operation.

The unit is available with or without synthesizer control,

THE TECHNICAL MATERIEL CORP.
MAMARONECK, NEW YORK

L

¥ IRE People /i\

ment.

He comes from
poration of East Natick, Mas~., where he
was Group Director and responsible for the
research and deve opment prograims th
Microwave Devices Group.

Prior to joining Ewen Knight 938,
he was Head of the Miere i
Section of the Missile Svatems Divis
Raytheon Company, where he directed the
development of ferrite phase shifters,

itors, circulators, modul:
band generators and many other

He was born in Providence, R, | 1
1930. He received the B.S. degree with
high honors from the University of Rhode
Island, Kingston, in 1951, and the Master's

1d Doctor’s degrees in electrical 1

ing from Yale University, N ave

Conn,, in 1952 and 19535, His graduatc

work included a theoretical and experi

mental investigation of

wetic field in composite ferrite and  di-

lectric structures. During his graduoate
Yale University

Scholarship and  the Charles Le Gevt

IFortescue Fellowship.

He is currently Chairman of the Bosto
Section of the IRE Professional Group on
Microwave Theory and Techniques and on
the Editorial Board of the IRE Traxs-
ACTIONS  ON  MICROWAVE THEORY AND
I'ECHNIQUES.

Dr. Rizzi is a member of 1’hi Kappa
P’hi, Sigma Ni and Tau Beta Pi, and the

1ithor of numerous papers in the micro-

o

I'he appointment of Philip C. Ross
(SM'S5) to the newly-created  post of
Iongineering Manager of the Switeh De
vices Section has
heen announced by
Electro - Tee  Cor-
poration, producer
of  precision  <lip
ring assemblies and
manufacturer of
precision  compo-
nents for the elec
tronics industry.

I'he new section
under Mr. Ross will
be re.ponsible for I C. Ross
tl development,

design and testing of new switching de
vices.

He brings to his new post a broad
experience in the design, development and
marketing of airborne and missile clec-
tronics equipment. He comes to the Elee-
tro-"T'ec organization from the General
IZlectric Company, where he was a lead
product design engineer. He is a registered
professional engineer of New York State,
a graduate of Svracuse University, Svra-
cuse, N. Y., and an active member of
ASMIE, b LO\Y A v, and  the
\FCEA.
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DC to 5000 cycles

over an amplitude

of 4 peak to peak

NEW SANBORN “650° SYSTEM L. 00 W SN
OFFERS DIRECT READOUT, 8 TO 24 CHANNELS, ALL SOLID STATE CIRCUITS, FOR RACK

MOUNTING OR INDIVIDUAL CASES.

SENSITIVITY 20 mv input gives 8” deflection;
12 attenvator steps to X5000, smooth
gain control.

INPUT RESISTANCE 100,000 ohms oll ranges,
floating and guarded; DC source re-
sistance must be kept below 1000 ohms
on mv ranges only.

COMMON MODE PERFORMANCE Rejection
at least 140 db at DC, tolerance ta
+ 500 volts, max.

GAIN STABILITY Betterthan 1% to 50°C. ond
for line voltage variation fram 103 to
127 volts.

LINEARITY 1%4% of full scale (8 in.)

NOISE 0.02” peak-to-peak, max.

MONITOR OUTPUT On front panel; pro- ﬁ
'

vides +1v full scale across 100,000

ohm load
POWER REQUIREMENTS 103-127 volts, ,' o }

60 cycle AC, 625 watts

J

Contact your Sanborn Sales- Engineering Repre-
sentative for complete specifications and applica-
tions engineering assistance. Offices throughout
the U. S., Canada and foreign countries,

v’u.-.

Here’s the one system that lets you record inputs from DC to
5 KC within 3 db at 4" peak-to-peak amplitudes, without
changing galvanometers. The ““650" system consists of an 8-
channel medium gain, general purpose amplifier unit driving
a high speed, high resolution optical oscillographic recorder.
It can be easily built into your system, packaged in a mobile
cabinet or housed in individual cases. The single-chassis, 7"
high amplifier module has 8 separate channels, complete fram
foating and guarded inputs to galvanometer outputs; each chan-
nel comprises a front end modulator and input transformer,
carrier amplifier, demodulator, filter and driver amplifier.
Power Supply and Master Oscillator Power Amplifier are
built-in. All amplifier elements are plug-in transistorized
units for easy servicing.

Immediately readable recordings aremade on 8" wide daylight-
loading ultra-violet-sensitive charts which require no chemical
development. Features of the 12!4" high recorder unit in-
clude 9 electrically controlled chart speeds from !4" to
100"/sec; calibrated monitoring screen; automatic trace iden-
tification and timing lines at 0.01 or 0.1 sec. intervals;
amplitude lines spaced 0.1” apart which can be blanked from

v~ 14, 14, 34 or all of chart. Recorder is available with an

I 8-, 16- or 24-channel galvanometer block which is then
equipped with the number of galvanometer elements
desired by the customer. Either the Recorder or Ampli-
fier are also available as individual units for use with
other equipment.

SO
SANBORN cCoOMPANY

INDUSTRIAL DIVISION
175 Wyman St., Waltham 5S4, Massachusetts



The No. 90651
GRID DIP METER

The No. 90651 MILLEN GRID DIP METER
is compact and completely self contained.
The AC power supply is of the "trans-
former’ type. The drum dial has seven
calibrated uniform length scales from 1.5
MC to 300 MC plus an arbitrary scale for
use with the 4 additional inductors ovail-
able to extend the range to 220 k.
Internal terminal strip permits battery op-
eration for antenna measurement.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

M

Dr. Harold Staras (M'50-5M'53) of
the RCA Laboratories technical staff at
the David Sarnoff Rescarch Center, was
recent'y awarded a Guggenheim Fellow-
ship for one vear, beginning September 1,
1901, to undertake “studies of communi-
cations svstems that utilize new modes of
wiave propagation.”

He will place emphasis in his study
upon those communications svstems which
should prove of most use to the newly
emerging states in the world. He expeets
to center his activities in Israel.

A native of New York, N. Y., Dr.
Staras has been associated with the Radio
Corporation of America since 1954, and
has been engaged in research on propaga-
tion  phenomena  and  communications
theory. He is a graduate of the City
College of New York, and received the
NMLS. degree in physics from New York
University in 1948, In 1935 he received the
P’h.D. degree from the University of Mary-
land, College Park. He is an adjunet pro-
fessor of clectrical engineering at Drexel
Institute of Technology, Philadelphia, Pa.,
a member of the American  Physical
Society, and Sigma Ni.

Dr. James E. Storer '\'34-5\'38)
has been named acting director of the
Applicd Research Laboratory of Svlvania
Electric  Products
Ine, Syhvania is a
subsidiary of Gen-
eral Telephone &
Electronics  Cor-
poration.

The Applied Re-
search  Laboratory
is the central re
search facility for
Svlvania Electronic
Systems, @ major
division of the com- I, E.storer
pany with over-all
responsibility for syvstems management of
GT&E's major government projects.

He formerly served as a senior scientist.
In 1960, he was one of the lirst 1wo ap-
pointees to that position within GT&E.
Prior to joining Sylvania in Augost, 1957,
he served as a consultant to the Applied
Research Laboratory, preforming studies
relating to military systems analysis,

His subsequent work at the laboratory
has included fundamental research in sig-
nal analvsis and data processing. He has
investigated novel digital cades for radar
and communications using advanced math-
ematical techniques. His major contribu-
tion has been the synthesis and analysis of
new tvpes of digital data communication
systems.

A native of Buffalo, N.Y., he received
the Bachelor's degree in physies from

WIDE BAND

FIM DEVIATION...

. . . is measured to 3% accuracy with 928 and 928/2. Like all
1t Marconi FM Deviation Meters they have direct readout, xtal
standardization and ease of use. They include demodulated
output for transmitter noise and distortion measurements.

Most Missile Makers Measure Modulation with Marconi Meters.

Model 928 Model 928/2
Carrier Freq. 10-500Mc. 215-265Mc
Deviation to 400 kc to 150kc
Modulation 50cps-120kc 50cps-120kc
Construction Shock Resistant, ruggedized, waterproof.
Price $1450 $1600

M A RCON

INSTRUMENTS

= \

111 CEDAR LANE o ENGLEWOOD, NEW JERSEY

MAIN PLANT, ST. ALBANS, ENGLAND




3 WATTS

at 1120 Mc
from 7 WATTS

at 140 Mc

EPITAXIAL SILICON
HIGH-POWERED VARACTORS

fél%

ONE

VARACTUR

PROCEEDINGS OF THE IRE August, 1961

A VARACTOR FOR EVERY PURPOSE

220 new epitaxial silicon high power varactors in
four package styles — subminiature glass case @
double-ended cartridge ® “pill” case ® new ‘‘coaxial
pill” case — all hermetically sealed, make this kind
of harmonic generation possible now.

A WIDE VARIETY of PIV ratings and capacitance
values allows selection of the optimum diode in each
case style for yvour circuit application.

The data reported below was obtained by the Wave-
guide Systems Division of Microwave Associates®
in a tandem chain of three doubler stages, each
using a selected single Microwave Associates’ epi-
taxial silicon high power varactor.

This high power output and remarkable harmonic
efficiency was achieved without boosters, without
power supply, in passive circuits.

Since the initial introduction of varactors on a
commercial basis by Microwave Associates, we have
continued to lead the way in varactor technology.
Microwave Associates’ unsurpassed varactor circuit
capabilities are your assurance of varactors tested
to meet specific harmonic generation requirements.
The Waveguide Systems Division of Microwave
Associates offers capabilities for the design and de-
livery of complete harmonic generator circuits.

Write for a copy of “SELECTION OF VARAC-

TORS FOR POWER HARMONIC GENERATION"”

and for the 1961 Semiconductor Division Short

Form Catalog.

* Support received by (USAF) ETL Aeronautical Systems Division
Contract £AF33 (616) — 7232.

65A



IS YOUR COMPANY ON
THE OFFENSE FOR DEFENSE?

SIGNAL is your introduction to the men who control the grow-
ing $4 billion dollar government radio-electronics spending

Never before have our armed forces so badly needed the thinking and
products of the electronics industry. Advertising in SIGNAL, the official
journal of the Armed Forces Communications and Electronics Asscciation,
puts you in touch with almost 10,000 of the most successful men in the
field—every one a prospect for your defense products!

Share in the defen~e and the profits!
Company membership in the AFCEA,
with SIGNAL as your spokesman, puts
vou in touch with government decision-

makers!

SIGNAL serves liai~on duty between the
armed forees and industry. It informs
manufacturers about the latest govern-
ment projects and military needs, while
it lets armed forces buyers know what
you have to offer to contribute to our
armed might. SIGNAL coordinates needs
with available products and makes de-
velopments possible.

But SIGN
zine. It's

AL is more than just a maga-
part of an over-all plan!

A concerted offensive to let the govern-
ment. which has great faith in industry
and the private individual producer,
know exactly what’s available to launch
its far-sighted plans Part of this offen-
sive is the gmiant AFCEA National Con-
vention and Exhibit (held this vear in
Washington, D.C., June 6-8) Here, vou
can show what you have to contribute
directly to the important buvers. Your
sales team meetz fellow manufacturers
and military purchasers and keeps “on
top” of current government needs and
market news.

Besides advertising in SIGNAL which
affords vear-round exposure by focusing
vour firm and products directly on the
. besides participation
in the huge '\I‘CP National Conven-
tion and Exhibit .. the over-all plan of
company membership in the AFCEA
gives your firm a highly influential organ-
ization’s experience and prestige lo draw
upon.

proper market .

As a member, you join some 175 group
members who feel the chances of win-
ning million dollar contracts are worth
the relatively low investment of time and
money. On a loecal basis, you organize
vour team (9 of vour top men with you

as manager and team eaptain), attend
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monthly chapter meetings and dinners,
meet defense buyers, procurement agents
and sub-contractors. Like the other 55
local chapters of the AFCEA, vour team

gets to know the “right” people.

In effeet, company membership in the
AFCEA is a “three-barrelled” offensive
aimed at putting vour company in the
“elite” group of government contractors
—the group that, for example in 1957, for
les= than S8000 (for the full AFCEA
plan) made an amazing total of ;597 mil-
lion dollars!

This “three-barrelled” offensive consists

of

(1) Concentrated advertising coverage in
SIGNAL, the official publication of
the AFCEA;

(2) Group membership in the AFCEA,
a select organization speceializing in
all a=peets of production and sales in
our growing communications and
electronies industry; and

(3) Attending AFCEA chapter meetings,
dinners and a big annual exposition
for publicizing your firm and display-
ing your produets.

If you're in the field of communications
and electronies . ., .

and want prestige, con-
. let SIGNAL put
vour company on the offense for defense!
Call or write for more details—now!

tacts and exposure . .

Wm. C. Copp & Associates
72 West 45th Street,
New York 36, New York
MUrray Hill 2-6606
Boston - Chicago -
Minneapolis - Los

San Francisco

3PA)

Angeles -

& e recpie )

(Continued from page 66.4)

Cornell University, Ithaca, N.Y., and the
Master’s and Doctor’s degrees in applied
physics from Harvard University, Cam-
bridge, Mass. He has been an Atomic
Energy Commission Fellow, a Research
Fellow and lecturer at Harvard, and a
John Simon Guggenheim Fellow. During
his tenure as Assistant Professor in the
Division of Applied Science at Harvard,
he served as consultant to Sylvania and
other companies.

In addition to his numerous technical
papers, Dr. Storer has also written a book
entitled, “Passive Network Synthesis.”
He is a member of Sigma Xi, the American
Association of Physics Teachers, and the
American Institute of Physics

.
D

The appointment of Carl N. Sutliff
(8'55-M'59) as engineering applications
representative for Cain and Company, in-
strumentation mar-
keting firm, has
been announced.

Previously, he
had served as sales
engineer for \an
Groos  Company,
and for J. F. O’Hal-
loran and  A\ssoci-
ates, manufactur-
ers’ representatives.

Mr. Sutliff re-
ceived the bache-
lor’s degree in clec-
trical engineering from California State
Polytechnic Institute, Pasadena

C. N. SUTLIFF

o,
o3

Dr. Albert B. Van Rennes (5'42-A"48-
M'50-5N1'56) has been appointed by The
Bendix Corporation to the new post of
Director for European scientific and tech-
nical liaison.

He will be responsible for establishing
“closer relationships” between the corpo-
ration and the European scientific and
technical community.

He is returning to Bendix from United
Research, Inc., of Cambridge, Mass., where
he was Vice President in charge of the
company’s physical sciences division.

From 1956-1959 he was a member of
and later head of the nuclear technology
group of the Bendix Research lLabora-
tories division. He received part of his carly
schooling in the Netherlands. In 1955 he
was awarded the Doctor of Science degree
from the Massachusetts Institute of Tech-
nology, Cambridge. He served on the MI'T
faculty in the Department of Electrical
Engineering from 1946-1956, attaining the
rank of Associate Professor. During and
after World War 11 he served with the
U. S. Navy. In 1946 he was responsible for
the electronic equipment aboard the
foreign target vessels at the Bikini atom
bomb tests, and for the evaluation of
damage to the equipment. He received a
Navy letter of citation for his Bikini re-
search.

(Continned on page 68.:1)
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SILIGON
PLANAR
2N1709

0 NSEG'Z MAX.

MADE POSSIBLE BY FAIRGHILD PLANAR PROCESS

ULTRA-FAST SPEED

VERY HIGH SPEED NPN SILICON PLANAR TRANSISTOR
ULTRA-FAST SWITCHING APPLICATIONS

100-200 mc saturated switching circuits are
now made possible and practical because
of: typical fT of 800 mc, average DC propa-
gation delay time of 3 nsec. (6 nsec. max.),
3 pf Cop (max.) and 2 pf CTE (max.).

LOW LEAKAGE

With the 2N709 you can design micropower

2N70

JEDEC T0-18 PACKAGE
300 mw POWER DISSIPATION AT 25°C. FREE AIR TEMPERATURE

2N709 CHARACTERISTICS

Min. Typ. Max. Condition high speed satellite circuits with minimum
_ ) _ allowances for leakage. Provides the param-

Cob 30pf  (Veg=5.0V;i 0 mA) eter stability and uniformity characteristic
Cre : 20pt  g=05V;lg =0mA) of Fairchild's silicon Planar devices.
fr 800 mc (Vg=40V;Ic =50mA)
Tg 30ns 6.0 ns lg=1lg=l¢ =5.0 mA) Low COST
heg 20 120 llc=10mA; Vop =0.5V) 2N709 is on distributor shelves, ready for
BVcBo 12V (Ig=10 uk; | =) immediate delivery.vYou can have this ultya-
| 100 meA Ve =50V: | —0 fast, guaranteed, high-performance device
CBO M cB=2Y% o at prices practical for the “breadboard”

budget as well as quantity production.

Contact your Fairchild Distributor or Field Office. Or write for complete specifications and pricing information.

FAIRCHILD

TR ST ey
SEMICONDUCTOR

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF.- YORKSHIRE 8-8161 - TWX: MN VW CAL 853

ADIVISION OF FAIRCHILD CAMERA AND INSTREMENT CORPORATION

SEE US AT WESCON BOOTH NO. 814-16
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PRECISE |
(Continued frem page 66.14)
c OAx IA L T U N E Rs Dr. Van Rennes has served as a con-

sultant to various commercial organiza-
tions and government agencies in the nucle-

Tu N E To onics field. He is a member of many pro-

fessional and honorary societies, including

the American Society for Engineering
Education, American  Nuclear Soctety,
Y 200-4000 MCS. » Tau Beta Pi, Eta Kappa Nu, and Sigma

Ni. He is a former chairman of the IRE
Professional Group on Nuclear Science.

The appointment of William R. Weir
(M'53) to the newly-created position of
National Sales Manager for the Semicon-
ductor Division of
Svlvania  Electric
Products Inc., has
heen  announced.
Svlvania 1= a sub-
sidiary of General
Telephone & Elec-
tronics  Corpora-

tion.

In his ne 8-
signment, he will Y
hive his offices at .
division headquar- Wo ROWER

ters in Woburn,
Mass. He has been Pacific Regional Sales
Manager in semiconductors since 1957,

He joined Sylvania in 1949 asa Junior
Engineer at Emporium, Pa. Since that
time, he has held various sales positions in
New York and Los Angeles.

A native of Wevmouth, Mass., Mr.
Weir attended Dartmouth College. Han-
over, N. H., where he received the Bache-
lor of Arts degree in mathematics and
physics. He has the Master of Seience de-
eree in electrical engineering from  the
I'haver School of Engineering at Dart-
mouth College.

o,
oo

MAKES YOUR LOAD A REFLECTIONLESS TERMINATION Dr Walter Welkowitz (540 \'40
M'55) has been named General Manager
of the Instrumentation Division of Gulton
Industries, Inc., it
has been announced
by Dr. L. K. Gul-
ton, President and
Chairman  of the

DESIGNED FOR USE whenever extremely accurate RF power
terminations are required. This laboratory type Coaxial Tuner
will tune out discontinuities of 2 to 1 in coaxial transmission
line systems or adjust residual VSWR to 1.000 of loads,
antennas, etc. May also be used to introduce a mismatch into
an otherwise matched system.

M. C. JONES COAXIAL TUNER is designed for extreme ease of Metuchen, N ]
operation, with no difficult laboratory techniques involved. clectronics  engi-
Reduces tuning time to a matter of seconds. Graduations on neering and manu-
carriage and probe permit resetting whenever reusing the same facturing company.
termination. SPECIFICATIONS Dr. Welkowitz will

will also continue to

R — 300 chms manage operations

Frequency Range 22332: :2;: 28811883 I"a?‘ of  Gulton’s  Re- W, WELKowITZ

RF Connectors E1A 74" 50.0 ohm Flange plus adapters to N female connector search and Devel-

Power Rating 100 watts opment Laboratory.

Range of Correction VSWR as high as 2 moy be reduced to o value of 1.000 An authority on transducers and infra-
red instrumentation, he has heen Director

FOR MORE INFORMATION ON TUNERS, DIRECTIONAL COUPLERS, R. F. LOADS, Etc., of Gulton's R&D Iaboratery since 1955 and

PLEASE WRITE TO: has specialized in transducer design, the

industrial applications of ultrasonics and

y MO c' JONES ELECTRONICS co‘l INc‘ medical instrumentation. At the Uni-

185 N. MAIN STREET, BRISTOL, CONN. versity of Hlinois, Urbana, where he re-
M” SUBSIDIARY OF
el

ceived the Ph.DL degree in electrical en-
gincering  he did extensive research in ul-
68A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE August, 1961
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CORNING CYFM CAPACITOR
has reliability you can see

You get total protection against environment for less money than ever before

The new Corning CYFM capacitor gives you reliability at a
markedly lower cost than that of any like capacitor.

The CYFM goes far beyond MIL-C-11272B specs. It has
proved its performance through more than 3,000,000 hours of
testing. It took a 50-day MIL moisture test and a 96-hour salt
spray test with no measurable effects. We stopped testing only
when it became evident that no more signiticant data could be
developed. The CYFM went through other tests, with solvents,
fluxes, boiling salt. and stcam. to make sure it is the most com-
pletely scaled capacitor you can buy.

You'll see why the CYFM can take such torture when yvou
check its design. We stack alternate layers of stable ribbon gliss
and aluminum foil. Then we weld the foils to the bead-terminal
assembly. which has a glass bead sealed to the Dumet wire lead.
With heat and pressure, the entive capacitive element is frozen in
gliass for complete protection against environment and for struc-

tured protection against physical shock.

True glass-to-metal seals at the weld arca aund along the leads
bar moisture. The seal of the leads to the glass shifts stresses from
the leads to the entire monolithic unit. guarding the capacitance
areax. Of course. you get clectrical performance to match this
environmental stability, since the CYFM has our glass-foil ca-
pacitor construction,

Ihe CYFM 1s machine made . . . each capacitor is the sume as
every other, to give you uniformity which hand production
cannot match.

You can get immediate delivery on the CYFM in four types.
The CYFM-10 gives capacitance values from 0.5 to 300 pf: the
CYFM-15, from 220 to 1200 pf: the CYFM-20. from 560 to
5100 pt.and the CYFM-30, from 3600 to 10000 pf.

For the rest of the story on this capacitor, send for our dati
sheet. Write to Corning Glass Works. 542 High St.. Bradford. Pa

This is the CYFM capacitor. 6 times actual size. The dark areas between the ends of the glass and the capacitance element are your visual proof of the complete glass-to-metal seal.

ﬂ CORNING
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ELECTRONIC COMPONENTS

CORNING GLASS WORKS, BRADFORD, PA.
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PRODUCTS
FOR
MODERN

LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

MODELS

6-RMF (6 volts) 60 to B0
watts. Shipping _weight 12
Ibs. DEALER NET

PRICE. . . . $33.00
12T-RME (12 volts) 90 to
eSmall Radios 125 watts, Shlppm1g weight
s Electric Shavers 12Ibs. DEALER

eHeating Pads, etc. PRICE $33.00
In your own car or boat! *Additional Models Available

@“A"Battery
ELIMINATOR

For Demonstrating and
Testing Auto Radios—

A.C. HOUSEHOLD EI.ECYRICI‘V
Anywhere . . . in your own cor!
Operales Standard A.C.

e Record Players
o Dictating Machines

Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C, Lines—Equipped
with Full-Wave Dry Disc-
Type Rectitier, assuring
noiseless, interierence-free
operation and extreme long
hte and relhability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . . . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 Ibs,

DEALER NET PRICE $49.95
MODEL 620C-ELIT . . . 6 volts at 20 amps. or 12 volts at
10 amps. Shipping weight 33 Ibs.

DEALER NET PRICE . $66.95

S

AUTO-RADIO

VIBRATORS

By every test ATR Auto-
Radio Vibrators are best!
. and feature Ceramic
Stack Spacers, Instant Start-
ing, Large Oversized Tungsten
Contacts, Perforated Reed,

plus Highest Precision Con-
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR for
every make of ear!

Ask your distributor for ATR's Low Priced type 1400
6 volt 4-prong Vibrator; and 1843, 12 volt 3-pron
1840, 12 volt 4-prong Vibrator. THE WORLD'S FINEST'

CUSTOMIZED

There i1s a trim plate
«it for YOUR CAR!

Vibrator-Operated
with Tone Control

ATR KARADIO . . . s
ideal for small import
cars or compact
Amencan cars' Uml
ly self-con tremely

er'ul 8- (ube perfovmance provides remarkanle heedom
from engine, static, and road noises. The ATR
Custom zed Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under.dash
—wherever space permits' No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7" deep,
4” high, and 614" wide, Shipping weight, radio set, 7 Ibs
Model K-1279— 12 for 12V Dealer Net Price $33.5

Model K-1279— 6 for 6V Dealer Net Price $33. 57

d

Airplane Style Overhead s NO PRINTED

Mounting under Cab Roof CIRCUITRY
[ ATR e - L .
KARADIO @-

Excellent Tone, 5
Volume. and Sensitivity?

Compact, yet powerful. Fuls
all trucks, station wago
most cars and boats. Jusl drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na upright. Yoke-type bracket lets you ult radio to
ang angle.

xtra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker_for full, rich tone. Big,
easy-to-read illuminated dial. fmgcmp tuning control.
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 6% x 4 in.
high over-all, Shlppmg welgm 10% Ibs.
Model TR-1279—-12 A for 12V Dealer Net Price $41.96

Model TR-1279— 6A 1or 6V Dealer Net Price $41.96
See Your Electronic Parts Distributor
Write Factory For Free Literature
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TRANSISTOR or VIBRATOR
OPERATED!

9;:.5 IRE People

trasonics, infrared sources and infrared
receivers. He has lectured on acousties at
Columbia University’s graduate school of
engineering. A member of the M\coustical
Society of America, he has published many
articles in the tields of ultrasonics, pro-
gramming and medical electronics.

°,
[x

John L. Wheeler (M’33) has been ap
pointed manager of all Rochester opera-
tions of the Information Technology Divi-
sion of General Dy-
namics/Electronics,
according  to  an
announcement by
L. H. Orpin, Gen-
cral Manager of the
Division, which has
headquartersin San
Diego, Calif.

Included in this
operation  are  en-
gineering, advanced
development, and 1. Lo WHEELER
marketing  groups
working in the ficlds of data communica-
tions data acquisition and processing, and
reactor controls. All are quartered in the
company’s Rochester, N. Y., plant.

Mr. Wheeler was graduated ‘rom Cor-
nell University, Ithaca, N. Y., in 1948, and
Jater that same vear joined the Rescarch
Departmenc of Stromberg-Carlson, which
subsequently merged with General Dy-
namies. He advanced through several en-
gincering and managerial positions, and
was head of the company’s Data Equip-
ment Department prior to this new ap-
pointment.

o,
o<

John R. Yoder (SM'59) is President
and Chief Engineer of the newly-formed
Measurement Systems, Ine. The office and
laboratory facilities
of the firm are in
South Norwalk,
Conn.  The com-
pany  has  been
formed to develop
and  manufacture
clectro-optical and
infrared equipment.

Mr. Yoder was
formerly  Chief of
the Advanced De-
velopment  Section
of the Perkin-
Elmer Corporation, Norwalk, Conn.,
where he directed a number of develop-
ment programs in fields such as infrared
surveillance and electro-optical instrumen-
tation. Before joining Perkin-Elmer in
1955 he was Chief Engineer of Stelma,
Inc., in Stamford, Conn.

A graduate of Harvard University,
Cambridge, Mass. (he reccived the B.S.
degree in physics in 1946), he is a member
of the Optical Society of America and the
American Rocket Society.

J. R YoDER

o,
oo

(Continwed on page 74.-4)

KEXACT AND
UNIFORM HEAT

For Research,
Testing, Drying,
Sterilizing, Baking

TEMPCOR
DIFFUSED

AIR HEET®
CHAMBERS

Tempcor thermocouple indicat-
ing-controlling pyrometer . . .
with over temperature protection

. for automatic temperature
control to 550°F.

Horizontal convection . . . for fine
temperature gradients . . .
achieved with diffuser plates and
Venturi type air ducts . . . assures
uniform temperatures throughout
entire work chamber.

Trouble-free pre-lubricated, high
volume, low velocity blower.

Nickel-chromium resistance alloy
heaters operate with consistency
at black heat.

4 sizes: 114 cu. ft. to 8 cu. ft.
... 2 and 3 shelves
Prices: $505.00 to $1050.00,
F.0.B. Riverton, N. J.

Write for complete
technical information

“Tempenaliine

ENGINEERING CORPORATION

Manufacturers of
Constant Temperature, Vacuum
and Controlled Atmosphere Equipment

2600 Tempcor Boulevard,/

Riverton, N. J.

See you at WESCON

. Booth %4922

WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE August, 1961



FIRST
PORTABLE
LOW COST

DUAL GUN OSCILLOSCOPE

Featuring » DC to 5 Mc Bandwidth » 1 mv/cm sensitivity *

AT HALF THE EXPECTED PRICE

439

Available now for the first time — the only light weight,
5 Mc dual gun oscilloscope with all these features:

VERTICAL AMPLIFIERS: DC to 5 Mc bandwidth (3 db);
70 nanoseconds rise time; 100 v/cm to 100 mv/cm on
both amplifiers, 1 mv/cm preamplifier on lower amplifier.
INPUT IMPEDANCE: (each channel) 30 picofarads
across 1 Megohm.

HORIZONTAL SWEEP: 1 microsecond/cm to 1 second/
cm in 5 steps.

TRIGGER: Internal; free running, or with 0.5 cm excur-
sion by either beam; External; -0.5vto2.5v; TV frame
and TV line.

WEIGHT: 22 pounds SIZE: 915" x 816" x 13"

Price: Model 5Mc-2 Oscilloscope with 2 Probes $495.00
Immediate delivery. All prices are quoted f.o.b. Los
Angeles, and are subject to change without notice.

For complete information and demonstration contact nearest representative.

Anderson-Stone Engineering, Newton, Mass.

Barnhill Associates, Denver, Colorado; Salt Lake City, Utan; Alamogordo,

New Mexico

Brogan Associates, Mineola, long Island; Syracuse, New York

J. E. Cuesta Company, Paoli, Pennsylvania

Datronics, Houston, Dallas, Fort Worth, Texas

Kittleson Company, Los Angeles, Palo Alto, California

S. S. Lee Associates, Wash'ngton, D.C.; Baltimore, Maryland;
Winston-Salem, North Carolina; Orlando, Florida

Pivan Engineering, Chicago, Illinois; Indianapolis, Indiana

Satullo Company, Detroit, Michigan; Cincinnati, Clevelard, Ohio; Pitts
burgh, Pennsylvania

. Packard Bell Electronics

ENGINEERING BEYOND THE EXPECTED

12333 West Olympic Boulevard,

PROCEEDINGS OF THE IRE August, 1961
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GENERAL
INSTRUMENT

a major new source for

CAPAGITORS
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The GENERAL INSTRUMENT CAPACITOR DIVISION enters the elec-
tronics world with 60 years of experience. Formed by a consolidation
of Pyramid and Micamold, the new GENERAL INSTRUMENT CAPACI-
TOR DIVISION combines Pyramid’s 23 years of experience and Mica-
mold’s 37 years under one, new corporate roof.

What does this mean to you? m You now have a major new source for
capacitors...with a product line that meets almost 100% of your capaci-
tor requirements. (You'll be especially interested in our Tantalums —
Dipped Micas — Subminiature Electrolytics and Film Capacitors)...
with modern manufacturing and research facilities capable of handling
everything from special high-reliability capacitors to high-quality, large
production runs...with experienced and imaginative designers, engi-
neers and technicians approaching each assignment from one point
of view —yours!...with a nationwide staff of trained and experienced
sales engineers ready to sit down at a moment’s notice to help you work
out your capacitor problems...with marketing and financial resources
that insure a sound pricing policy, and prompt, reliable deliveries, not
some of the time, not most of the time, but all the time. m Find out how
this new “‘60-year old"’ source of capacitors can work for you. Come see
us at the WESCON Show, Booth 1912. Write for engineering bulletins
to GENERAL INSTRUMENT CAPACITOR DIVISION, Darlington, S.C.

Order the reliable capacitor from

GENERAL INSTRUMENT CAPACITOR DIVISION

GENERALINSTRUMENTCORPORATION

PROCEEDINGS OF THE IRE August, 1961 73A
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McLEAN BLOWERS = =~----s

add to the ([[TKA KELIABILITY of this

High-Speed Automatic Monitor System

The HAM System built for G. E. Hanford Atomic
Products Operation demonstrates the practicality
of monitoring nuclear reactor temperatures on a
high-speed ultra-reliabie basis. The system op-
erates in an air-conditioned room, but McLEAN
blowers are still essential to prevent overheating
and hotspots.

McLEAN stands for highest reliability
in electronic cooling! That’s why Moni-
tor Systems Incorporated of Fort Wash-
ington. Pennsylvania, selected McLEAN
blowers to insure reliable operation of
electronic components in their new
High-Speed Automatic Monitor (HAM)
System. The System has achieved a
previously unattained order of reli-
ability and represents a major advance
in computer and monitoring systems.
McLEAN is proud of its part in con-
tributing to the reliability of the
HAM System.

Also a complete line of

fractional horsepower motors

WRITE TODAY

44 Poge Packaged
Cooling Catalog

McLean Model IRB100 blower used
in the HAM System. One blower
is mounted at the base of each
of the six racks.

!r‘!l.,n_=~
Ilia!fggéll!i

ENGINEERING

MCLEAN LABORATORIES

World Leader in Packaged Cooling
Princeton, N. J. + WAInut 4-4440
TWX Princeton, New Jersey 636

See vs at the WESCON Show Booth 217

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Richard W. Young (M'37) has joincd
the neld engineering stafl of the Sprague
Electric: Company, it was recently an-
nounced. He will be
product  specialist
for silicon dioxide
capacitors.

e comes  to
Sprague from  the
Stackpole  Carbon
Company of St
Mary's, PPa., where
he was field engi-
neer for ferrite ma
terials, He has
served in o various
engineering capici-
ties with the Sandia Corporation of Nbu-
querque, N, M. Radiation Instrumenta-
tion Laboratory of Chicago. 1., and the
geophysical electronics group of the Conti-
nental Oil Company, Ponca City, Okla.
He also was an instructor in electrical
engmeering for four vears at Catholic
University, Washington, 1. C. He re-
ceived the degree of B.SEE. from Okla-
homa A&XM College, Stillwater.

Mr. Young is a member of Sigma Ni,
scientihc honorary soctety, and 1<ta Kappa
Nu, honorary electrical engineering  so-
ciety. He served with the UL S0 Navy
“Seabees™ during World War [, and holds
the rank of Lt., USNR, in the Navy Civl
Ixngineering Corps,

R. W. Youna

The appointment of Herman A, Affel,
Jr. (SN1'55), as Viee President of Auerbach
Electronies  Corporation  was  recently
announced.

A widely-recognized leader in the com-
puter industry and a pioneer in the ap-
plication of transistors to data processing
equipment, he will direet the operations of
the technical stafl. Nuerbach Electronics
Corporation is an organization in the held
of information technology, providing com-
plementary services in systems engineer-
ing, equipment design, programmed teich-
ing, and product and market planning. Mr.
Affel will be located in the Company’s
Philadelphia headquarters.

Associated with the Phileo Corporation
for 15 vears, he received recognition for his
contributions to the developrient of data
processing equipment. Most recently, he
was General Manager of the Computer
Division of the Philco Corporation which
he founded and organized. He was respons-
ible for the engineering, manufacturing,
and marketing of an expanded line of com-
mercial data processing equipment includ-
ing such computers as the S-1000, CX1°Q),
Philco-2000  scries, Phileco-2400,  C-1000,
C-3000, BASICPAC. He also directed gov-
criment computer development projects.

Prior to this, he was Director of Com-
puting and Control Engineering in the
Government and  Industrial Division of
the Phileo Corporation. Manager of the

(Continned on page 70.:1)
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LLAMBDA
Convection Cooled

ransistorized Regulated Power Supplies

LA SERIES

0- 34VDC 5
0- 34VDC 10
0- 34VDC 20

20-10a VDG 2
20-105VDC 4
20-105VDC 8

13-330 YOG
15-330 VDC
75-330 VDC

AMP
AMP
AMP

AMP
AMP
AMP

0.8 AMP
1.5 AMP
3 AMP

4 SPECIAL FEATURES

o Convection Cooled—No internal blowers
or filters— maintenance free

e Ambient 50°C

* No Voltage Spikes or overshoot on
“turn on, turn off,” or power fdilure

e Short Circuit Proof

CONDENSED DATA
DC OUTPUT (Regulated for line and load)

Model Voltage Range ‘1) Vernier Band @ Current Range @ Price (9
LA 50-03A 0- 34 VDC 4V 0- 5 AMP $ 395
LA100-03A 0- 34 VDC 4V 0-10 AMP 510
1.A200-03A 0- 34 VDC 4V 0-20 AMP 795
I.A 20-05B 20-105 VDC 16V 0- 2 AMP 350
LA 10-05B 20-105 VDC 10V 0- 4 AMP 495
1.A 80-05B 20-105 VDC 10V 0- 8 AMP 780
LA 8.08B 75-330 VDC 30V 0- 0.8 AMP 395
LA 15-08B 75-330 VDC 30V 0- 1.5 AMP 560
LA 30-08B 75-330 VDC 30V 0- 3 AMP 860

Regulation (line)....... Less than 0.05 per cent or 8 millivolts

(whichever is greater). For input varia-
tions from 105-140(5) VAC.

Regulation (load). . . .. .Less than 0.10 per cent or 15 millivoits
(whichever is greater). For load varia-
tions from 0 to full load.

Less than 1 millivolt rms with either

Ripple and Noise. . ...
terminal grounded.

e Remote programming over Vernier band
¢ Hermetically-sealed transformer designed
to MIL-T-27 A
e Easy Service Access
¢ Constant Current Operation—Consult Factory
e Guaranteed 5 years

Temperature
Coefficient. . .......... Less than 0.025 /°C.

{1) The DC output voltage for each model is completely covered by four selector
twitches plus vernier range.

12) Center of vernier band may be set at any of 16 points throughout voltage range.
(3) Current rating applies over entire voltage range.

(4) Prices are for unmetered models. For metered models add the sufix ““M'* and
add £30.00 to the price.

(5) Except for LAS0.033, LA100-03A, LA200-03A which have AC input voltage of
100-130 VAC. 105-140 VAC available upun request at moderate surcharge.

AC INPUT 105-140 VAC, 6063 = 0.3 cycle(®

(6) This frequency band amply covers standard commercial power line tolerances
in the United States and Canada. For operation over wider frequency band, con.
sult factory.
Size
LA 50-03A, 1.LA20-05B, LA 8-08B 3" H x 19” W x 143¢" D
LA100-034, LA40-05B, LA15.08B 77 Hx 19" W x 1.13¢" D
LA200-03A, LA80-05B, LA30-08B 10’:” H x 19" W x 16)4” D

Send for new Lambda Catalog 61

LALIBA

LAMBDA ELECTRONICS CORP.

516 BROAD HOLLOW ROAD, HUNTINGTON, L. I, NEW YORK 5168 MYRTLE 4-4200

Western Regional Office: 230 North Lake Avenue, Pasadena, California *
New England Regional Office: 275 Boston Post Rood, Marlboro, Massachusetts -

Phone: Code 213, MUrray 1-2544
Phone: Code 617, HUntley 5-7122



Spir- O-line Semi-flexible Coaxial Cable |
Kigid ‘300" Coaxial Transmission Lines
Spir-Odlok Connectors

for The Great
USS Enterprise

f/l,/v

23S AND TRANSMISS'CS

Il The USS Enterprise is a mighty
ship with important work to do.
Supremely important in the commun-
ication complex aboard this vast nu-
clear-powered aircraft carrier are
reliable transmission line systems.
Prodelin semi-flexible aluminum Spir-
O-line and copper Rigid ‘800’ are now
performing in this service.

Spir-O-line semi-flexible coaxial cable,
with Spir-O-lok, its companion con-
nector, are a proven combination de-
signed to provide performance un-
equaled in the transmission line art.

Rigid ‘800" coaxial transmission lines
in copper or aluminum continue to
lead the field utilizing reactance
compensated pin-type insulators, an-
other proven Prodelin development
in rigid, air dielectric coaxial line.
Let Prodelin experience give your
project reliability and high perform-
ance for the most demanding require-
ments,

Catalogs available upon request.

598 - 2-Way Mobile Antennas

603 - Micsowave Parabolic Antennas
and Accessories

595 - Rigid ‘800' Coaxial Transmission
Lines

591 - Spir-O-line semi-flexible Coaxial
Cable and Spir-O-lok Connectors

Call WYman 1-8600 or write: Prodelin, Inc., 307 Bergen Avenue, Kearny, N.J,, U.S.A,

Be sure to see the exhibits at the Prodelin Booth # 2701, WESCON, Avg. 22-25,
San Francisco, Calif.
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Systems Management  Program of  the
UL S, Navy high altitude bombing equip-
ment, he conceived and directed the de-
velopment of the first transistorized air-
borne digital computers, making specitic
contributions to the important novel cir-
cuitry and overall system coneepts, e
also directed the development, design and
manufacture of transistorized general pur-
pose digital computers, ranging from small
control computers to a very large-scale
complete data processing svstem. These
data processing systems were advanced
efforts in the application of transistors.
They also involved many new system
concepts,

As a Section Manager in the rescarch
Division of the Philco Corporation, he di-
rected the development of an airborne ra-
dar system, a complete airborne television
system, and a color television system, and
was responsible for missile studies. For five
years, he was involved in research and de-
velopment for the Bureau of Ordnance,
U. 8. Navy.

Mr. Affel received the Bachelor of
Science degree from the Massachusetts
Institute of Technology, Cambridge. e is
the holder of patents on the development
of microwave antennae. An Educational
Counselor at the Massachusetts Institute
of Technology, he is also a member of the
Massachusetts  Institute of Technology
Corporation’s Visiting Committee for the
Department of Physics. He is a member of
the Franklin Institute, the American Ord-
nance Association, the Association of the
L. 5. Army, and the Electronic Industries

\ssociatio

Dr. Sidney Bloomenthal (.\\'27-)M'16
SM'59), staff physicist at Automatic Elec
tric Laboratories, Inc., Northlake, 1.,
subsidiary of Gen-
eral Telephone &
Electronics, was re-
cently honored by
the Acoustical So-
clety of America
for his many vears
of research and de-
velopment in the
hield of acoustics,
A certiticate repre-
senting twenty-five
vears membership
in the Society was
presented to Dr. Bloomenthal Friday
May 12, 1961, at its annual meeting in the
Bellevue-Stratford  Hotel,  Philadelphia,
Pa.

Since receiving the doctorate at the
University of Chicago, Chicago, 1., in
1929, he has concentrated in the field of
communications. His ecarly developments
included radio resistors, volume controls,
methods of growing piezoelectric crvstals,
and acoustic locators for aircraft; his pa-
pers on various of these developments ap-
peared in the Physical Review and the

S, BLoOMENTHAL

(Continrted n page 78.:4)
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MICROWAVE DEVICE NEWS from SYLVANIA

0%

SMALLER!

9% I

LIGHTER!

H ﬂ}_ Low Cost, High Performance

PPM-
FOCUSED
TWT’s

for operation from 1 to 12Ge

A
|

VINVATIAS

P———
‘A'

"
aw

-
VINVATAS

Fr |} Min.
Now available from Sylvania—a new family Range (Gc) Type B e _dp =S
of traveling wave tubes designed for high- 1.2 TW-4267 15mw 35¢e
performance microwave amplifier applica- 1.2 TW-4268 1w 30*
tions wherc economy, compactness, light 2.4 TW-4261 10mw 350
weight are vital design considerations. 2.4 TW-4260 | w 30*
Less than 4 Ibs. in weight and 2% " in maxi- 48 =281 JOmiY =
mum diameter, these TWT’s present unusual 48 TR il sl
opportunities for compact design of such end- 812 Tw-4282 oW wlli
products as microwave test equipment. No 812 TW-4273 1w 30°

electrical performance is sacrificed in attain- *"small signal gain S G L,
ing these advantages over bulky, 12-16 Ib.
solenoid types. In addition, they are priced at
less than $1,000 each in quantity.

For further information contact your nearest
Sylvania Sales Engineering Office, or write

: ‘e : . Hewlett-Packard specified Sylvania TWT's
Electronic Tubes Dlvm'on, Sylvania Electric in the new versatile 1-Watt amplifiers, Models
Products Inc., 1100 Main St., Buffalo 9, N. Y. 489A (1 to 2 Ge) and 491C (2 to 4 Ge).

AT WESCON — see the Sylvania extibit, Booth #3201, 3, 5,7, 9, 11, i2, 3302, 4. 6, 8, 10, 12

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS -
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FXR’s

WAVEGUIDE
SWITCHES

Series 641

OPERATION: Full waveguide band-
width

RANGE: 3.95 KMc to 40.00 KMc lin
7 sizes)

CROSSTALK: 60 db min

VSWR: 1.10 max

Choice of manual or electrical drive
High-power tapacity

*

No. 2 of a series of FXR's new pre-
cision microwave components
designed to meet the ever-growing
needs of the microwave industry.

FXR's Waveguide Switches find ap-
plications on the test bench and in
microwave systems, Operating over
the full waveguide frequency ranges,
these switches provide trouble-free
operation with high isolation and
high-power capacity. The milled alu-
minum waveguide rotor assures low
VSWR. For long life it is mounted
on ball bearings and is electrically
connected to the stator through non-
contacting choke sections.
Write for Catalog Shect No. 641

FREQUENCY | WAVEGUIDE

MODEL RANGE TYPE *PRICE
NO.* KMe RG-( )/U | (MANUAL)
HE41A 3.95- 5.85 49 $350.00
Coa1A 5.85- 8.20 50 300.00
WE41A 7.05-10.00 51 255.00
X641A 8.20-12.40 52 225.00
(Y6a1A 12.40-18.00 a1 250.00
K641A, AF 18.00-26.50 53 275.00
UGAIA, AF | 26.50-40.00 % 300.00

*Slightly higher for electrically driven units,
Visit Us At the
WESCON SHOW,
BOOTH NOS. 220, 222

FXR .....

Amphenol-Borg Electronics Corp.

25-26 50th Street RA. 1-9000
Woodside, N. Y./TWX: NY-43745
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(Continwed from page 76.4)

Journal of Applicd Physics. He developed
techniques of producing silicon  carbide
varistors, and has conducted extensive ex-
periments on relay contacts and contact-
ing materials. He holds seven UL S, and
many foreign patents.

A twenty-live year meriber of the
Acoustical Society, Dr. Bloomenthal is also
a member of the American Physical So-
ciety, American Society of  Lubrication
LEngineers, Hlinois State Academy of Sci-
ence, Physies Club of Chicago, and of
Sigma NXi, and a Fellow of the American
Association for the Advancement of Sei-
ence. Joining Automatic Electric in 1940
as a research physicist, he was appointed
in 1947 to his present position at \uto-
matic Electric Laboratories.

°,
o

Motorole  Semiconductor  Products,
Ine., announced that Bruce B. Burnett
(M’59) has recently been appointed Ac-
count Executive in
Motorola’s castern
regional sales area.

In this new pos-
sittion, he will su-
pervise special ac-
counts in the east-
ern United States
and will be located
at the firm’s area
sales office in Clif-
ton, N. J.

Before  joining
Motorola, he was
associated with Texas Instruments, Ine.,
as District Sales Manager for semiconduc-
tor products. Previously he had been with
General Electric Company as siles special-
ist in the Magnetics Materials Section.

Mr. Burnett received the B.S, degree
i engineering from Rensselaer Polviech-
nic Institute, Troyv, N. Y., in 1950,

B. B, BrryNin

.
g

Until recently an engineering exceutive
at International Telephone & Telegraph
Corporation, Rodney D. Chipp (.\'34
SMH3 155, has
left to head the new
firm of Rodney 1),
Chipp & Associates,
Consulting  Engi-
neer~, with head-
quarters in Bloom-
field, N I.

In the telds of

electronies,  com-
muonications svs-
tems, radio and
television  broad- R. D, Cuaree

casting systems,

industrial '\ and engineering manage-
ment, the firm will act as coasultant to
government and the military as well as to
private industry. It will work on both a
nationwide and international scale. An
unusual range of engincering experience
in planning, design, construction, opera-
tion, maintenance and management  of
the various systems—will be available

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Besides pioneering in - television and
radar, Mr. Chipp has three decades of ex-
perience in design and operation and man-
agement of electronic and communications
systems. (He was cited during Navy serv-
ice in World War I for his “spiendid de-
sign” of radar equipment.)

In his many  vears with  National
Broadcasting Company and the Allen B.
DulMont Laboratories, he was responsible
for the development of operational equip-
ment and techniques, many of which are
still standard todav. In addition, he has
engineercd AM, M and TV broadeasting
studios and transmitters, communiciations
networks, radar syvstems; and (for 1717)
large-scale military communications sys-
tems, He has been retained as consultant
by the U. S, Navy, UL S0 Air Foree, and
many commercial concerns.

While he was Director of Engineering
at I'T'T Communication Systems (a4 sub-
sidiary =et up to develop global communi-
cations for the \ir Foree) he took special
leave in 1960 for a month-long study in
South America. He had previously traveled
widely on surveys of communications and
broadcasting svstems in Europe, South
America, and Central America. He and his
wife were selected for “Project Ambassa-
dor™ sponsored by the Nuational Society of
Professional Engineers. They made a de-
tailed report to the Society on the prob-
lems faced by engineers overseas, and of
how they can improve their relationships
with their Latin American counterparts,
I'heir report has been widely discussed and
has been used by both technical and gov-
ernment groups.

FFor the 1RE, the National Association
of Broadeasters, and the Electronic In-
dustries  A\ssociation, he has served on
many conuittees concerned with the es-
tablishment of standards and systems com-
patibility. He has also worked as a Com-
mittee Member for the International Ra-
dio Consulting Committee, an interna-
tional organization which recommends
worldwide technical standards and fre-
quency allocations,

He received his basic technical educa-
tion at Massachuscetts Institute of Tech-
nology, Cambridge, and has supplemented
it with professional and graduate courses.
He holds the B.S. in physies and is a li-
censed professional engineer in New York
and New Jersey. e s author of more than
thirty techntcal articles, and co-author of
a reference book on *Closed Cireuit TV
Systems Planning.”

He was elected a Fellow of the IRE n
1955 for his radar and TV contributions 1o
the Navy. He is still active as a Captain in
the Naval Reserve. Mr. Chipp is a mem-
ber of the National Society of Professional
Engineers, the UL S, Naval Institute, the
American Institute of Electrical Kngineers,
the Society of Motion Picture and Tele-
vision Engineers, and the Association of
Federal Communications Consulting kn-
gineers.

(C ined o
Use your

IRE DIRECTORY
It's valuable!
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SIMPLE

\4

NEW._MINCOM SERIES G-100 RECORDER /REPRODUCER

Building-block construction; card system record/reproduce modules; Series G-100 Frequency Response
Just tweive moving parts with four easy adjustments; complete plug-in Direct: 200 cps to 300 kc at 60 ips
modular design—everything about this new and outstanding Mincom :;\Ma g"‘;:’;:::; gg :g zl’g :’: :: gg ;z:
Series G-100 emphasizes its reliable simplicity. Here’s an all-purpose

magnetic tape system for better performance with improved dynamic range. It's planned for easier oper-
ation and maintenance with automatic bias and power supply protection; built-in calibration, plus built-in
monitor switching; dynamic braking; all-transistorized electronics; fourteen tracks (analog or FM) in one
rack. Covering the bandwidths listed at right, G-100 fills the gap between Mincom’s Series CA-100 (125 kc-
60 ips) and the Series CM-100 (1.2 mc-120 ips). To discover more of this new system’s extra capabilities,
write today for complete specifications. See us at WESCON, Booth 1806.

P

I S
ﬁ@} ... WHERE RESEARCH IS THE KEY TO TOMORROW

Y L
T2l

MINCOM oivision MIinnesora TVIiNiNG anp T\JANUFACTURING COMPANY

2049 SO. BARRINGTON AVE., LOS ANGELES 25, CALIFORNIA + 529 PENN BLDG., 425 13th STREET N.W., WASHINGTON 4, D.C,

<o
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t noise.....
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Advarced electronic research t ] ! nicians [
e plied 3 Ll | b=
hos now resulted in the development of a superb & i i
' . » ; N - 16R-H
frame grid type twin triode i6R-HH8) with excellent o f—f e sl A
high gain and low noise characteristics. As a =gty | o =l OE
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Hitach' also produces 9 rec@iving fubes ‘and components for television which, when

used together with the new 6R-HH8, cannot fml fo earn any maker a market reputation

even better than he curﬁfly eioys .

Automatic tube testing equipment 2 >
M.\M.

Tohyo Japan
Cable Address: "HITACHY" TOKYO
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Lorimer P. Brooks (.\'50 M'55) has
been clected to the Board of Governors of
the New York Patent Law Association.

He also is Chair-
man of its commit-
tee on Court Prac-
tice and Procedure.

He is i member
of the law lirm of
Ward, Neal, Has-
elton, Orme  and
McElhannon in
New York, N Y.
He received  the
B.S. degree in elec-
trical  engineering
from Northeastern
University, Boston, Mass., and the 1103,
degree from Fordham University Law
School, New York, No Y. and did post-
graduate work at New York University
Law School, N. Y. He s a member of Tau
Beta i, the American Bar Association and
the Nireraft Owners and Pilots \ssocia-
tion and is a director of the United Cere-
bral Palsv Association  of  Westchester
County.

Prior to his present association, Mr.
Brooks was a patent attorney with later-
national Telephone and Telegraph Com-
pany and an engineer with the Signal
Corps, assigned to the Naval Rescarch
Laboratorics, where he did development
work on rirdar and TFIF equipment. Healso
is a Vice President of Drum Fire, Ine., a
manufacturer of electrical appliances

1. . Brooks

\ppointment of Allen J. Gardenhour,
Jr. (A'33-M'38), a~ Northern Regional
Manager for Consolidated System Cor-
poration, Pasadena, Calif., was recently
mnounced

He most recently served CSC in the
Wishington, 1 irea as Engineering
Representative providing technical liaison
between  the Natio \cronauties and
Space Ndministration and CSC in several
phases of the space exploration program.

Prior to that, he held key engineering

nd administrative posts with the UL S,
Naval Ordnance Laboratories, where he
wias 1sible tor S and evel-
opment of producti nd field test equip-
nent for the LUI project, as well as
detiming and directing the initial design of
Subroce test equipment

In his new post, he will coordinate mar-
keting, technical liaison, ¢
activities for CSC in the north central and
castern United States. He will continue to
headquarter in Washington, D. C.

Mr. Gardenhour holds the B.S. degree
in clectrical engineering from Pennsylvania
State University, University Park, and
has undertaken graduate work in engineer-
ing and business administration at the
University of Maryland, College PPark. He
is a member of the Instrument Society of
Americi.

.

D
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12 BULB
with telephone
slide base;
6-60 volts

TELE-STRIPS

(MULTIPLE LAMP INDICATORS)

For switchboards and other applications
requiring multiple indication with T-2 lamps.

DIALCO Tele-Strip No. TS 4220.
Accommodates 20 DIALCO Lens
Cap Assemblies (Series 402-).
Convex or dome lens; 6 celors.

DIALCO Tele-Strips are available in several styles, and in
sizes to accommodate from 2 to 20 Lampholders per
strip. Choice of Lens Caps and Colors, or less lens caps
for use with designation cards. Also: Tele-Strips made to
specifications. Submit problem for recommendations.

INDICATOR LIGHTS
FOR WARNING, SIGNAL AND READOUT APPLICATIONS

‘m/m' II ; 1 Two complete Series: For mounting in 9/16” and 11/16"
{1 clearance holes. Wide choice of lens styles and colors.
All assemblies are available complete with lamp.

Samples on Request at Once — No Charge

{Back mounting, in
9/16” clearance hole)

No. 135-428-1431

'

(LR ) 1
(Front moumting, in N\m%%

11/16” clearance hole)

For complete data, request 8-page Catalogue L-164.

Foremost Manufacturer of Pilot Lights

DIALIGHT

CORPORATION

60 STEWART AVENUE, BROOKLYN 37, N.Y. « HYacinth 7-7600
Booths 2519-2521 at the WESCON Show

PILOT LIGHTS
“The Eyes of
Your Equipment”

Another reason...
the world becomes smaller

7,500-mile Pacific Scatter Communication System linking major
command posts from Hawaii to Formosa was recently designed and
built for the . S. Army Signal Corps

Page:

Subsidiary of Northrop Corporation
2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.

COMMUNICATIONS
ENGINEERS, INC.



11f€Coy

CRYSTALS & CRYSTAL FILTERS

Regardless of its size,
type, or frequency
any crystal
bearing the name

[17f€oy

can be relied upon to
deliver the ultimate
in frequency control
despite wide temperature
variations and
extreme conditions
of shock
and vibration.

See the NOW!

M-1 (HC-6/U)

The crystals that made the name
of McCoy a synonym for quality.
Metal encased, HC-6/U size is
available in frequencies from
500.0 kc to 200.00 mc.

METAL ENCASED
STANDARD SIZE
AND MINIATURE
CRYSTAL UNITS

shown actual size

ALL GLASS
STANDARD SIZE
AND MINIATURE &
CRYSTAL UNITS /

M-20 (HC-18/U)
M-21 (HC-18/U w/pins)

Fills the need for miniature crys-
tals in frequencies from 2.5 mc
to 200.0 mc. Meets specs MIL-
C-3098B and ARINC No. 401.

hown actual size / /
shown ac ,/ G-20 (Military HC-26/U)
G-1 (Military HC-27/U) 4 G-21 (Military HC-29/U)

This vacuum sealed, hard glass
crystal unit possesses all of the
quality features for which the
McCoy M-1 is so famous. It has
long term frequency stability five
times better than the conven-
tional metal types. Available in
frequencies from 500 kc to
00 mec.

CRYSTAL FILTERS

Our many years experience
in designing and producing
top quality oscillator crystals
have enabled us to develop
and produce filters of equal
desirability. Current produc-
tion includes filters in the 1.0
mc to 30 mc range, with band-
widths of .01% to 4.0% of cen-
ter frequency. A number are
available without costly de-
sign and prototype charges.

Actual Size for Series 3 Types

This vacuum sealed, hard glass
crystal unit meets the new CR-
73/U and CR-74/U specifica-
tions. It has long term frequency
stability five times better than
the conventional metal type.
Available in frequencies from
5000 k¢ to 200 mc.

SELECTIVITY CURVES

MICRO MODULE CRYSTALS T
(GLASS)

AT THE WESCON SHOW
COW PALACE -« SAN FRANCISCO, CAL.

AUGUST 22 thru 25 BOOTH NO. 1402

.28” square x .110” thick
frequency range: 7000 kc to 200 mc¢
Now available in limited quantities
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Write today for our free illustrated catalogs which
include complete listing of military specifications.
For specific needs, write, wire or phone us. Our re-

search section is anxious to assist you.

ELECTRONICS CO.
Dept. P-8
MT. HOLLY SPRINGS, PA.
Phone: HUnter 6-3411

August, 1961
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Robert J. Gilson (SM"33) has heen ap
pointed General Manager of the NMilitar
Products Division, Rochester, N Y.«
General Dynamies

Flectronies, it was
recently announced
He  was formerhy
Director of Systems
Moanagement for
the division,

Prior to joining
General Dyvna<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>