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The {oint "Technical Advisory Committee has undertaken a special study of the technical factors

whic
findings of the JTAC appear on page 1009.

are involved in the allocation of frequencies for communication satellites. The preliminary
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TYPE 2N768

® Micro-energy switch—designed for low current, low volt-
age, high speed applications

® 10 mc puise rates, collector currents as low as 1 ma,
collector supply voltages as low as 1 volt

® No reduction in switching speed, as with ordinary low cur-
rent, low voltage devices. Permits higher density packaging

® Typical DC betaof 40 @ Vee = —0.20v, I¢ = —2 ma

TYPE 2N769

World's fastest switch—will operate reliably at speeds in
excess of 100 mc

® Gain bandwidth product (f) typically 900 mc

® Low capacitance, low saturation voltage, high beta—ideal
for low-level, high-frequency logic circuits

® Extremely low hole storage factor (K's) typically 18 nsec

TYPE 2N779A

® Manufactured with tighter parameter control than any
other transistor in the industry

® Designed to meet rigid specifications of 16 electrical
characteristics—ideal for NOR logic and other super-
critical applications

® Low saturation voltage—typicaliy 0.09 volts

@ Higher in performance, lower in price than mesa tran-
sistors with lesser specifications
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SPRAGUE MADT™ transistor line!

High-speed switching transistors in TO-18
cases are now being mass-produced by Sprague. Other Sprague Micro-Alloy Diffused-Base Transistors
These hermetically-sealed germanium Micro-
Alloy Diffused-base Transistors are made by a
controlled-etch process to insure extreme uni-
formity. Maximum frequency capabilities have

APPLICATION

Amplifier, to 100 mc

Ultra High Speed Switch

been improved by graded-base construction. (Storage Temperature, 85 C)

Automated manufacturing techniques have
brought about increased production efficiency,
permitting favorable reductions in prices. This
is why Sprague MADT Transistors can offer you
greater performance per dollar than other high-
speed devices in low-current switching circuits.

Ultra High Speed Switch
(Storage Temperature, 100 C)

High Gain IF Amplifier

Oscillator, Amplifier, to 50 mc

For complete engineering information on the types in
which you are interested, write Technical Literature
Section, Sprague Electric Company, 235 Marshall Street,

North Adams, Massachusetts.
*Traudemark of Philco Corporation o A
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ADVERTISEMENT

All is engaged in a cooperative program for the NASA with
the Central Radio Propagation Laboratory designed to orbit
an ionosounder well above the F. region of the ionosphere.
We call this the Topside Sounder program. In this first
article of a short series, Warren Offutt describes some of the
history leading up to this fascinating space program of ionospheric

research.

Sounding the lonosphere — From Topside

On 12 December 1901, an experi-
ment was concluded with results that
startled the scientific community. Mar-
coni successfully received wireless sig-
nals at St. John's in Newfoundland
that had been transmitted at Poldhu,
Cornwall. Although classical diffrac-
tion theory clearly predicted that the
attenuation over the carth’s curvature
doomed the experiment to failure, the
signals were satisfactorily received. A
plausible explanation was not long in
coming: in §902 Heaviside in Eng-
land and Kennelly in America inde-
pendently postulated the existence of
a conducting layer in the earth’s up-
per atmosphere.

Proof of the presence of the Ken-
nelly-Heaviside layer through meas-
urement of its altitude was obtained
in 1924. In that year Appleton and
Barnett of the Cavendish Laboratory
pointed out that the radially sym-
metric variation in field strength they
observed as a function of distance
from a powerful radio transmitter
could best be interpreted as interfer-
ence fringes resulting from a conduct-
ing sheet some 60 miles overhead.
Not long thereafter, Breit and Tuve in
America strengthened the proof by
operating a “radar” (ionosounder) in
the HF band. During the next 15 or
20 vears a few dozen ionospheric ob-
servatories around the world were
equipped wtih ionosounders. and a
program of systematic observation
and study of the bottom side of the
ionosphere emerged (Figure 1). A
sufficiently good understanding of the
behavior of the free electron density
of the bottom side has been acquired
to permit excellent predictions of its
diurnal, seasonal, and solar cycle vari-
ation,

These studies of the ionosphere
have extended from ground level up
to about 300 km. Unfortunately, when
the relatively simple sounding tech-
niques are used from the ground, they
cannot provide data for altitudes
greater than that at which the peak
density occurs because of shielding by
the high-density region.

The free electron density (Ne) at
greater altitudes than F, max is very

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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FIGURE 1. TYPICAL UPPER ATMOSPHERE IONI-
ZATION AT MIDDAY DURING SUNSPOT
MAXIMUM,

much of interest, but it is only within
the recent past that any data have
been acquired. It is interesting to note
that many of the theoretical physicists
during the 1930s predicted very low
values for Ne in interplanctary space,
and indeed even for altitudes of only
a few thousand kilometers. During the
early 1950’s, L. R. O. Storey inferred
from theoretical studies and measure-
ments of the whistler mode of signal
propagation values of Ne on the order
of a few hundred electrons,/cc at alti-
tudes of 10,000 to 20,000 km. Al-
though his conclusions were not in
good agreement with those based upon
the then accepted model atmosphere,
measurements  during the past few
years of Ne versus altitude now tend
to support Storey’s conclusions.

We have no detailed data on the top-
side at all. Indecd, a few rocket probes
and density measurements have re-
sulted in a change in belief of fairly
major proportions. We don’t know
whether or not the topside is smooth
either in Ne versus altitude or geo-
graphically, or both. We don’t know
whether “spread-F” conditions exist

above as well as below the maximum
density region. We have scarcely any
information on how the topside varia-
tions correlate with time, secason, or
solar disturbances. One might say we
barely know that the topside of the
ionosphere exists at all.

The desire to acquire knowledge
about the topside stems from two
types of interests. First, there is the
immediately practical use to which
such knowledge could be put—for ex-
ample, to enhance the predictability of
HF communication circuit quality
through better understanding of the
ionosphere. Second, the topside of
the ionosphere is a basic part of the
near-space environment, about which
we must learn much more before man
can build a home in the sky.

The techniques that can be applied
to acquire some of this knowledge in-
clude: (1) rocket probes for occa-
sional spot sampling, (2) high-power
VHF vertical-incidence soundings of
electron-scattered signals for continu-
ous sampling at one location, (3) an
orbiting ionosounder, and (4) further
studies of whistler mode propagation
using man-made signals under con-
trolled conditions. AIL is at present
actively engaged in (1), (3), and (4).
Next month on this page we will tell
you of our work with NASA and oth-
ers in this program. We think you will
find the photographs and diagrams of
the rocket and satellite equipment of
general interest, and the photographs
of A-scope ionosphere echoes of spe-
cial interest.

A complete bound set of our fifth
series of articles is available on re-
quest. Write 1o Harold Hechtman at
AIL, Comac Road, Deer Park, L.I.,
New York for your set.

A DIVISION OF CUTLER-HAMMER, INC.

DEER PARK,

LONG

ISLAND N. .

Phone MYrtle 2-6100
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ISOLATORS,

-
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-for
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high
performance...

a full range

of sizes...
30-day deliveries

DE MORNAY

®
D-B supplies ferrite isolators covering a range from 2.6 to
18.0 kme. Units will soon be available to 140 kme. All units —_—
in the line have the following high-performance features:
High isolation—a minimum of 30 db at X Band, and 24 db at -a reliable
Ku Band. I g
Low insertion loss —a maximum of 1.0 db in all sizes. Su p p ler

As the oldest manufacturer of
microwave equipment, we have
the talents to design reliable
instruments...the skills to

DeMornay-Bonardi isolators are resonance absorption type
units, employing a low-loss ferrite developed especially for
this application.

Low VSWR —a maximum of 1.15 in either direction. manufacture them, and the
Short insertion lengths —only 574" in X Band size. complete equipment for check-
Complete data in Bulletin DB-480. mg.and' calibration. You'll find

. . . deliveries prompt now at D-B,
Other ferrite units manufactured by DeMornay-Bonardi and, as always, every instru-
include: Frequency Converters, Circulators, and Harmonic ment backed by a firm replace-
Rectifiers using unique D-B ferrite compounds. ment guarantee.
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DE MORNAY'BONARD‘ 780 South Arroyo Parkway, Pasadena, California
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HOW THE OCEAN GREW “EARS” TO PINPOINT MISSILE SHOTS

A quarter of the world away from its launching
pad an experimental missile nose cone enters its ocean
target area.

How close has it come to the desired impact point?
Where actually did the nose cone fall?

To answer these questions quickly and accurately,
Bell Laboratories developed a special system of deep-
sea hydrophones—the Missile Impact Locating System
(MILS) manufactured by Western Electric and in-
stalled by the U. S. Navy with technical assistance from
Western Electric in both the Atlantic and Pacific Missile
ranges. MILS involves two types of networks.

e One is a long-distance network which utilizes the
ocean’s deep sound channel. It monitors millions of
square miles of ocean. The impacting nose cone re-
leases a smaill bomb which sinks and explodes at an
optimum depth for the transmission of underwater
sounds. Vibrations from the explosion are picked
up by hydrophones stationed at the optimum depth

and carried by cables to shore stations. Time differ-
ences in arrivals between these vibrations at different
hydrophones are measured and used to compute loca-
tion of the impact.

® The other is a “bull’s-eye” network that monitors a
restricted target area with extraordinary precision.
This network is so sensitive it does not require the
energetic explosion of a bomb but can detect the
mere splash of a nose cone striking the ocean’s
surface—and precisely fix its location.

The universe of sound—above the earth, below the
ocean—is one of the worlds of science constantly being
explored by Bell Laboratories. The Missile Impact
Locating System reflects the same kind of informed
ingenuity which constantly reveals new ways to im-
prove the range of Bell System services.

BELL TELEPHONE LABORATORIES

World center of communications research and development

gE=lly,,

&
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A MAJOR BREAKTHROUGH — ALL-GLASS MICROMINIA-
TURE COMPUTER DIODES FOR NANOSECOND SWITCHING.
HIGHEST RELIABILITY « LOWEST LEAKAGE  HERMETIC SEAL

ﬂm’\w silicon mesa computer diodes provide optimum miniaturization and high-
est reliability. Direct fusion of hard-glass to junction, and use of bonded contacts
produces mechanically rugged diodes with exceptionally stable electrical character-
istics. Excellent reverse current characteristics are combined with switching speeds
of typically 2 nanoseconds. Higher allowable junction temperature of 200°C —
true hermetic seal (kovar to hard-glass) — and solid mass-of-glass construc-
tion, recommend these diodes for all military-severe applications.

"Available also in .0S0" with slightly less power dissipation.

MICROWAVE ASSOCIATES, INC.
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THERE’S A WORLD

OF EXPERIENGE
IN

EVERYTHING
MARCONI’'S DO

The Post and Telegraph Authorities

of more than 80 countries rely on

Marconi telecommunications equipment

SURVEYS % Marconi's telecommunica-
tions survey teams are at work in many
parts of the world. Marconi's is the only
company maintaining a permanent re-
search group working entirely on wave
propagation.

INSTALLATION % Marconi's instal-
lation teams undertake complete re-
sponsibility for system installation, in-
cluding erection of buildings and civit
engineering works as well as the instal-
lation of the telecommunications equip-
ment and auxiliary plant.

PLANNING & Marconi's vast experience
is reflected in the quality of its system
planning organisation which is censtantly
empioyed on planning major telecom-
munications systems for many parts of
the world.

MAINTENANCE % Marconi's provide a
complete system maintenance service
and undertake the training of operating
and maintenance staff, either locally or
in England. Marconi's will also establish
and manage local training schools for
Post and Telegraph Authorities.

MARCONI

COMPLETE COMMUNICATIONS: SYSTEMS SURVEYED, PLANNED, INSTALLED, MAINTAINED

COMMUNICATIONS DIVISION, MARCONI'S WIRE_ESS TELEGRAPH COMPANY LIMITED,
CHELMSFORD, ESSEX, ENGLAND.

MR. J. S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
SUITE 1941, 750 THIRD AVENUE, NEW YORK 17, N.Y., U.S.A.
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' . Meetings &

with Exhibits
I

@ 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
June 6.8, 1961
Armed Foreces Communications &
Electronics Show, Sheraton Park and
Shoreham Hotels. Washington, D.C.
Exhibits: Mr. William C. Copp, 72 W.
45th St.. New York 36, N.Y.

June 13-11. 1961

Fifth National Conference on Prod-
uct Engineering & Production,
Philadelphia. Pa.

Exhibits: Mr. Paul ). Riley, Radio Corp.
of America. Building 10-6. Camden 2,

June 19-20, 1961

Second  National  Conference  on
Broadecast  and  Television  Re-
ceivers, O'Hare's Inn. Des Plaines,
11

FExhibits: Mr. Ray Lee. Philco Corp..
6957 West North Ave,, Oak Park. T

June 26.28. 1961

Fifth National Convention on Mili-
tary Electronies, Shoreham  llotel.
Washington. D.C.

Exhibits: Mr. L. David Whitelock. 6514
Greentree Road, Bethesda 14, Vd.

July 1621, 1961

Fourth International Conference on
Medical Electronies & Fourteenth
Conference on  Eleetrical Tech-
niques in Medicine & Biology.
Waldorf-Astoria Hotel. New York.
N.Y.

Exhibits:
42nd St

\Mr 152 W.

lewis ne

4
qugust & 197

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

Exhibits: Mr. Don Larson. WESCON,

701 Weleh Road. Palo \lto, Calif.

| September 6-8, 1961

National Symposium on Space Elec-
tronics & Telemetry, Albuquerque.
N.ML

Exhibits: Mr. V. V. Myers, 2912 Texas
N.E.. Albuquerque, N.M.

October 2-4, 1961

Seventh National Communications
‘ Symposium, Hotel Utica & Utica
Municipal Auditorium, Utica, N.Y.
Exhibits: Mr. R. E. Gaffney, General
Electric Co., Light Military Electronics
Dept., Utica, N.Y.

October 2-4, 1961

IRE Canadian
tive Building,
ronto, Canada.

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

Convention, Automo-
Exhibition Park, To-

ontin
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BKAY Sweeping Oscillators . . . Frequency Markers

AUDIO-VIDEO

ALL-ELECTRONIC ¢ STABLE
BALANCED OUTPUT

NO PHASING ADJUSTMENTS
ZERO REFERENCE LINE
“CRYSTAL” FREQUENCY MARKERS

-
20 cps to 200 ke . . . b(’ll/I—SH't't;ll MODEL M

For Audio Bandpass, High-Q Filters

¢ Repetition Rate 0.2 to 25 cps, Logarithmic and Linear
® Built-in Low Frequency Detector ® Pulse Markers

Price $895.00, f.0.b. factory. ($985.00 F.A.S, N. Y))

50 ke to 8 mc . . ./Mﬂfkll-SWt’t’// MODEL VIDEO TTV

For TV Frequencies
® 5 Crystal CW & Marker Frequencies ¢ Metered Output
¢ Calibrated Variable CW and Marker
Price $795.00, f.o.b. factory. ($875.00 F.A.S., N. Y.)

50 kc to 20 mc . . . Mdf,(‘d~5u’(€p MODEL VIDEO

For Fixed Band Video

® 3 Switched Sweep Widths ® Fixed Pulse Markers ® Provision for
Variable Pulse Marker
Price $575.00, f.0.b. factory. ($633.00 F.A.S., N. Y.)

50 kc to 50 mc . .

. Marka-Sweep mooew vioeo so

For Varied Applications

® Variable Center ® Wide 50 mc Sweep with Good Low Frequency
Output ® Pulse Markers
Price $845.00, f.o.b. factory. ($930.00 F.A.S., N. Y.)

200 cps to 220 mc . . .

Ligna-Sweep s«

For Audio, Video, VHF
Bandpass, High-Q Filters

® Repetition Rate 0.2 to 30 cps ® Video Sweep 1 kc to 10 mc
e 200 cps to 30 mc Widths e Puilse Markers ® Logarithmic Sweep

Price $1,295.00, f.o.b. factory. ($1,425.00 F.A.S., N. Y.}

100 ke to 150 mc . . . ,(7@’//1-5[4’6’(// MODEL CP

For Communications, Video Bandpass

e Variable Center Frequency e Pulse Markers
Price $795.00, f.o.b. factory. ($875.00 F.A.S,, N. Y.)

. Kada-Sweep Sr.

For Production Alignment
e 6 Fixed Bands ® Pulse Markers
Price $725.00, f.0.b. factory. ($798.00 F.A.S., N. Y.)

1 mc to 260 mc . .

1 mc to 350 mc . . . K{I{I{I——S[V(’L’p 300

For Production Alignment
e 12 Fixed Bands ® Pulse Markers
Price $925.00, f.0.b. factory. ($1,018.00 F.A.S.. N. Y.)
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2 mc to 470 mc

e Vari-Sweeps

® Fundamental Frequency

¢ No Spurious Beats,
Built-in Attenuators

® Direct Reading Frequency Dials
1.0 V into 70 ohms AGC’d

2 mc to 220 mc . . .Vari-SWc’c’p 860-A

® Metered Output ® 30 mc Sweeps
Price $795.00, f.o.b. factory. ($875.00 F.A.S., N. Y.)

. Vari-Sweep
® Built-In Variable Marker ® Fixed Pulse Markers

Price $950.00, f.o.b. factory. ($1,045.00 F.A.S., N. Y.)

4 mc to 120 mc . .

10 mc to 145 mc . . . l/{lr[-su’tft?[’ RADAR

® Same as IF at Different Frequency
Price $950.00, f.o.b. factory. ($1,045.00 F.A.S., N. Y.)

15 mc to 470 mc . . . Vlll'i-SW(’t’}l 400

e Same as 860-A at Different Frequency
Price $895.00, f.o.b. factory. ($985.00 F.A'S., N. Y.)

VIDEQ- UHF

50 kc to 1000 mc

Mega-Sweeps

Highly Flexible Lab-Type
Instruments, Operating
Over a Very Wide Fre-
quency Range

/”c'yII-SW Cp 110A

50 kc to 950 mc . . . CALIBRATED

e Variable Center ® Variable Width
® 40 mc Widths

Price $625.00, f.o.b. factory. ($688.00 F.A.S., N. Y.)

. . CALIBRATED /Hq/]a-Smp 111A

¢ Higher Output ® Zero Reference
Price $625.00, f.0.b. factory. ($688.00 F.A.S., N. Y.)

10 mc to 950 mc .

KAY

ELECTRIC COMPANY

MAPLE AVENUE e PINE BROOK, N. J.

DEPT. I-6 CAPITAL 6-4000
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and look at the variety
WRIGHT MOTORS offer...

qualz'ty Servos and
Romtz'ng Camponents

Wright of Sperry Rand offers design engineers faced with new
challenges an exceptional source for meeting the most exacting
demands. A wide variety of standard models plus superior en-

gineering and production capabilities bring you assured quality.

Write today for technical data and the name and address of

your nearest Wright Motors representative.

DIVISION OF SPERRY RAND
Durham, North Carolina
Tel. 682-8161

' Meetings
! with Exhibits

National Electronics Conference,
Hotel Sherman, Chicago, Tl
Exhibits: Mr. Rudy Napolitan, National
Electronics Conference, 228 N. LaSalle
‘ St., Chicago, Il

October 19-20, 1961

Sixth Annual North Carolina Section

' Symposium on Electronies, Engi-

neering and Edueation, Greenshoro
Colizeum, Greenshoro, N.C.

Exhibits: Mr. H. G. Eidson, Jr.,, Dept.

| 8760, Charham Road Plant, Western

Electric Co., Inc., Winston-Salem, N.C.

I ]
! October 9-11, 1961
t

October 23-25, 1961

East Coast Conference on Aeronauti-
cal & Navigational Electronies,
Lord Baltimore Ilotel, Baltimore, Md.

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

October 23-26, 1961

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

Exhibits: Mr. D. J. Knowles, Union Car-

| bide Company, Oak Ridge National

‘ Lah., Oak Ridge, Tenn.

October 26-27, 1961

Electronic Techniques in Medicine
Biology Conference. University

of Nebraska, Omaha, Nebh.
Exhibits: Mr. Harold G. Beenken. Uni-
versity of Nehraska. College of VMedi-
cine, 428 Dewey Avenue. Omaha. Neb.

November 14-16, 1961

| Mid-America Electronics Conference
(MAECON), Hotel Muehlebach, Kan-
sas City, Mo,

Exhibits: Mr. Felix A. Spies, Bendix
Corporation, P.0. Box 1159, Kansas
City 41. Mo.

November 14-16, 1061

Northeast Research and Engineering
Meeting (NEREM). Boston Com-
monwealth Armory. Boston, Mass.

Exhibits: Mise Shirleyv  Whitcher. TRE
Boston Office. 313 Washington St
Newton. Mass,

November 30-December 1, 1961

PGCV(C . Annual Meeting, Hotel Rad
dison, Minneapolis, Minn.

Exhibits: Mr. flarold T’Kach. Mobile
Engineering, Tnc., 620 North Sixth St.,
Minneapolis, Minn.

A

Note on Professional Group Meetings:

Some of the Professional Groups con-

‘ duct meetings at which there are ex-

{ hibits. Working committeemen on these

groups are asked to send advance data

to this column for publicity information.

You may address these notices to the

Advertising Department and of course

listings are free to TRE Professional
Groups.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE June, 1961



Electrostatically focused BWO provides
smaller, lighter X-band signal source

New Raytheon tube combines advantages of back-
ward wave oscillators in rugged compact package
ideal for airborne and missile use.

The QKB 830 is especially suitable for local oscillator service
in airborne, shipboard, or ground-based equipment such as
anti-jam radar receivers. A wide-range tube, it can be tuned
from 8.5 to 9.6 kMc by varying a single electrode voltage.

The small size and low voltages of the QKB 830 permit its
use as a direct replacement for mechanically tuned klystrons
in existing systems. It is also adaptable to many other appli-
cations requiring a voltage tunable source having provision
for low-voltage pulsed or amplitude modulation.

Write teday for technical data or application service to
Microwave and Power Tube Division, Raytheon Company,
Waltham 54, Massachusetts. In Canada: Waterloo, Ontario.

QKB 830 O-TYPE BWO is
1% inches in diameter:
weighs only 1 ibs.

QKB 830 GENERAL CHARACTERISTICS
(Typical CW Operation)

Power Output 15-30mw
Frequency 85-9.6 kMc
Voltage Requirements

Tuning Voltage 150-250 Vdc

Focus Voltage 300 Vdc

Filament Voltage 53V
Shock 50 G's
Cooling convection
Overall Length 75 in.
Weight 1.5 Ib. Max.

RAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION




stability and reliability are realized
wn practical large percentage
bandwidth crystal filters

With Midland type NB Miniature 1.8% wide band pass 10.7 MC crystal filters

The T'ypes NB-1 and NB-1B are four-crystal
networks contained in a hermetically sealed
package with a volume less than 1 cu. in.
and 2.5 cu. in. respectively. The center
frequency of both types is 10.7 MC + 3KC
with a 6db bandwidth of 200KC + 10KC,
— O KC and an ultimate minimum rejection
of 100db. Singly used they exhibit a
maximum 60db '‘6db bandwidth ratio of
2.25:1. Because they are small in size, two
of the same type can be used in cascade with
an active network between filters to produce
an 80db 6db bandwidth ratio of better than
1.7:1, with an ultimate rejection of over
120db. Small quantities for engineering
evaluation are available immediately from
stock. Midland invites consultation at any
time for potential crystal filter users.
100
95 { |
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a 65 | | response
Z 60 < [ OF i
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FREQUENCY IN MEGACYCLES MID 2-61
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CRYSTAL FILTER SPECIFICATIONS

TYPE NB-1 TYPE NB-1B

Center Frequency . . . . .. ... 10.7%C + 3KC 10.7MC + 3KC
Bandwidth@ 6db. . . . ... .. 200KC + 10KC, — O KC 200KC + 10KC, ~ O KC
Bandwidth « 60db . . . . . ... 450KC Marx. 450XC Max.
BandwidthRatio . . .. ..... 2.25 1 Max. 2.25:1 Mar.
Ultimate Rejection . . . . . ... 90db Min. 100db Min.
Insertiondess . ......... 12db Max. *8dd Max.
Required Source "Load Resistance. . 50 obms + 5% 30 ohms + 5%
Inband Ripple . . . ....... 1db Max. *1.5db Max.
Inband Ripple at Temperature

Extremes ........... 1.5db Max. *2.0db Mar.
Operating Temperature . . . . . . ~55Cto +%°C —55°Cto +-%°C
Shoek . . o e v i i i e 100¢ 100¢
Vibration . .. .......... 150 2XC 15¢ o 2KC

*The Type NB-1B can also be provided with an insertion loss of 12db manx.;
inband ripple of .5db max.; and inband ripple at temperature extremes
ot 1db max. When ordering, specify required insertion loss and ripple

MANUFACTURING COMPANY, Kansas City 15, Kansas

WORLD'S LARGEST PRODUCERS OF QUARTZ CRYSTALS

DIVISION, PACIFIC INDUSTRIES, INCORPORATED
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ARNOLD:

WIDEST SELECTION OF
MO-PERMALLOY POWDER CORES

FOR YOUR REQUIREMENTS

For greater design flexibility, Arnold
leads the way in offering you a full
range of Molybdenum Permalloy
powder cores . . . 25 different sizes,
from the smallest to the largest on the
market, from 0.260"’ to 5.218"' OD.

In addition to pioneering the de-
velopment of the cheerio-size cores,
Arnold is the exclusive producer of
the largest 125 Mu core commercially
available. A huge 2000-ton press is
required for its manufacture, and in-
sures its uniform physical and mag-
netic properties. This big core is also
available in three other standard per-
meabilities: 60, 26 and 14 Mu.

A new high-permeability core of
147 Mu is available in most sizes.

These cores are specifically designed
for low-frequency applications where
the use of 125 Mu cores does not result
in sufficient Q or inductance per turn.
They are primarily intended for appli-
cations at frequencies below 2000 cps.

Most sizes of Arnold M-PP cores
can be furnished with a controlled
temperature coefficient of inductance
in the range of 30 to 130° F. Many
can be supplied temperature stabilized
over the MIL-T-27 wide-range speci-
fication of —55to +85°C.. . another
special Arnold feature.

Graded cores are available upon
special request. All popular sizes of
Arnold M-PP cores are produced to
a standard inductance tolerance of +

or —8%, and many of these sizes are
available for immediate delivery from
strategically located warehouses.
Let us supply your requirements for
Mo-Permalloy powder cores (Bulletin
PC-104C). Other Arnold products in-
clude the most extensive line of tape-
wound cores, iron powder cores, per-
manent magnets and special magnetic
materials in the industry. ® Contact
The Arnold Engineering Co., Main
Office and Plant, Marengo, lllinois.
ADDRESS DEPT. P-6

ARNOLD

& SP!C!ALIS?S ln MAGN!NC MA?!IIALS

BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL
CITIES « Find them FAST in the YELLOW PAGES

1mazy
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IRE News and

Current IRE Statistics
As of April 30, 1961)

Membership—86,637
Sections*—110
Subsections*—30
Professional Groups*—28
Professional Group Chapters—286
Student Branchest—207

* See May, 1901, for u list.
1 See this is=ue for a list.

Calendar of Coming Events
and Authors’ Deadlines™

1961

3rd Nat’l. Symp. on Radio Frequency
Interference, Sheraton-Park Hotel,
Washington, D. C., June 12-13.

Sth Nat’l, Conf. on Product Engrg. and
Production, Hotel Sheraton, Phila-
delphia, Pa., June 14-15.

Chicago Spring Conf. on Broadcast and
Television Receivers, O'Hare Inn,
Des Plaines, IIl., June 19-20.

MIL-E-CON 1961, Shoreham Hotel,
Washington, D. C., June 26-28.

JACC, Univ. of Colorado, Boulder, June
28-30.

4th Int’l. Conf. On Medical Electronics
& 14th Conf. on Elec. Techniques
in Medicine & Biology, Waldorf-
Astoria Hotel, New York, N. Y.
July 16-21.

WESCON, Cow Palace, San Francisco,
Calif., Aug. 22-2S.

3rd Int’l. Conf. on Analog Computation,
Belgrade, Sept. 4-9.

1961 Nat’l. Symp. on Space Electronics
and Telemetry, Albuquerque, N. M.,
Sept. 6-8.

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

Int’l. Conf. on Electrical Engrg. Educa-
tion, Syracuse Univ., Adirondacks,
N.Y., Sept. 6-13.

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.

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

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

7th Nat'l. Communications Symp.,
Utica, N. Y., Oct. 2-4. (DL*: June
1, R. K. Walker, 34 Bolton Rd., New
Hartford, N. Y.)

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

* DL = Deadline for submitting ab-
stracts.

(Continued on page 15.4)

Radio Notes

INDUSTRIAL ELECTRONICS
Syarosivy WILL EMPHASIZE
SUPPLIER-USER COOPERATION

Industrial progress through cooperittion
and understanding between electronie equip-
ment suppliers and industrial users of such
equipment will be stressed at the 1961 In-
dustrial Electronics Symposium, Sponsored
jointly by the IRE (Professiona Group on
Industrial Electronics), the \ELE, and the
IS\, the Symposium will be held on
September 20- 21, 1961, in the Bradford
lotel, Boston, Mass.

The Symposium is honoreé¢ to have C.
Metcalfe, Chairman of the Electronic Forum
for Industry, London, England, asa luncheon
speaker. The Electronic Forum for Industry
is a British organization formed in Feburary,
1959, to foster a much closer liaison between
the manufacturers and users of clectronic
equipment,

A highlight of the mecting will be a ses-
<ion consisting of a panel of electronic ex-
perts in various phases of industrial elec-
tronics who will answer industrial users’
questions, Moderator for the panel discus-
<ion will be William Vannah, former Chief
ditor of Control Engineering, who is now
an associitte for advanced engineering of the
Foxboro Company, Foxboro, Mass.

Three additional technical sessions are
planned. The first one, on Measuring Tech-
niques for Industry, will have Dr. C. W,
Clapp, Consulting Physicist, Instrument
Department, General Electric Company, as
Session Chairman. Papers to be presented
will cover topics such as noncontiact measur-
ing techniques, nondestructive fault testing,
moisture measurement, and infrared and
chromatography techniques.

The second session will deal with Digital
and Analog Techniques in Industry. FoW,
Atkinson of Owens-Corning Fiberglas will
be Chairman. This session will cover both
amalog  and digital  blending  techniques

stressing actual case histories, three-mode
controllers and computers.

The final session will cover New Power
Conversion Techniques. C. H. Chandler of
Gillette Safety Razor Company will be Ses-
sion Chairman. Papers in this session will
cover topics such as a novel system for
coupling a turbine to a variable-speed drive
with silicon-controlled rectifiers, ultrasonic
machining techniques, industrial applica-
tions of thermoclectricity and electronic
sources of industrial heat.

AIR Force MARS
ANNOUNCES SCHEDULE

The following is the June, 1961, schedule
of broadeasts of the A\ir Force MARS
Eastern Technical Net, operating Sundays
from 2 to 4 p.y., KDNT, on 3295, 7540, and
15,715 ke

June 3—"Transistor Reliability,™ C. L
Zierdt, Product Manager, General Electric
Company.

June 11—=Advancements in Broad Band

Communications,” \. Peterson, Communi-
cations Department, General Electric Com-
pany.

June 18—*Space Tracking,” R. Ander-
son, General Eleetric Laboratory.

The Eastern Technical Net will recess
until September 17, 1961, when it will begin
its ifth year of weckly educational broad-
casts, Listeners are invited to assist in pro-
gramming the 1961-1962 scason by sug-
gesting the subjects in which they have
particular interest. Every effort will be
made (o program for maximum technical
interest. Suggestions and inquiries should
be directed to: }J. H. McCoy, Director,

USAF  MARS, Eastern Technical Net,
Military Affiliate Radio System, Dept. of
the Air Foree, 109 Willow Ave., Huntington,
NLY.

The above photograph was taken in the Winston Churchill Auditorium, Technion City, Haifa, at the meeting
of the Forum of the Fourth Israel; National Convention of Electronic Engineers and .\nnual Meeting of the
IRE Israel Section. The Convention was held on February 20-21, 1961,
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MIT ANNOUNCES SPECIAL
SUMMER SEsSsION

A swmmer program, “Engineering Mag-
netohvdrodynamics,” will be given at the
Massachusetts  Institute of Technology,
Cambridge, on June 19-30, 1961, by faculty
members in the departments of Aeronautics
and Astronautics, Electrical Engineering,
Mechanical lingineering, and Nuclear Engi-
neering. The purpose of the program is to
discuss the application of magnetohydro-
dyvnamic principles to engineering problems
such as power generation, propulsion, flight
control, fusion reactors, and liquid metal
pumping. lLectures developing magneto-
hydrodynamics from both a continuum and
particle point of view will he accompanied
by treatments of applied topics such as
magnetic confinement, instability, de arcs,
gas conductivity, MHD channel flows and
boundary lavers, traveling-wave accelera-
tors, fusion devices, M shock tube experi-
ments, superconducting magnets, ete. There
will be separate panel discussions of power
generation, propulsion, and fusion devices,
in which invited guests will participate.

Inquiries concerning attendance at this
special summer program should be directed
to: The Oftice of the Summer Session,
Massachusetts  Institute  of  Technology,
Canmbridge 39, Mass,

Ravyoxnn I, Guy
RrEcEIvEs NAB Awakrp

Ravmond F. Guy (A'25-M'39-F'39),
American aid advisor now in Viet-Nam to
assist in the establishment of a national
radio network, has been awarded a dis-
tinguished serviee award by the National
Association of Broadeasters.

He has received NARB's highest technical
tribute, the 1961 Engineering Achievement
Awiard for his service to his profession, the
industry, and the nation.

The presentation was made at the NAB
Convention on May 7-10, 1961, in Wash-
ington, D. C.

Past recipients of the NAB honors have

included David Sarnoff, head of RCA, ex-
President Herbert Hoover, and W, S, Paley
of the Columbia Broadcasting System.

Mr. Guy is credited with the longest
continuous service as a full-time broadcast
engineer in the world.

Before going to Viet-Nam, he was a con-
sultant in Haworth, N, J., and served RCA
and NBC for nearly 40 vears, entering
boradcasting in New York in 1921 as engi-
neering-announcer for WJZ. He has par-
ticipated in most of the major international
electronic conferences as well as dozens of
important industry committees., He di-
rected NBC’s FAI field tests in 1939-1940
and UHF TV tests at Bridgeport, Conn., in
1951-1953. e has been active in allocations
of frequencies.

Other activities include both “Freasurer
and P’resident of the IRE. He is Secretary
and Past President of Broadeast Pioneers,
and President of the Veterans Wireless
Operators Association. e is a Fellow of the
American Institute of Electrical Engincers
and the Radio Club of America. He holds
citations for service to broadcasting from the
Radio and Television Exccutives Society
and Broadcast Pioneers and holds  the
Marconi Gold Medal of the Wireless Opera-
tors \ssociation.

CONFERENCE ON MAGNETISM
AND MAGNETIC MATERIALS
WiLL MEET IN ProeNix

The Seventh Annual Conference on
Magunetism and Magnetic Materials will be
held in Phoenix, Ariz., on November 13-16,
1961, at the Hotel Westward Ho. This Con-
ference is sponsored jointly by the American
Institute of Electrical Engineers and the
American Institute of Physics, in coopera-
tion with the Office of Naval Research, the
Institute of Radio Engineers, and the
Metallurgical Society of the AIME.

The deadline for abstracts is August 18,
1961. Further details can be obtained from
the local chairman: P. B. Mevers, Motorola
Semiconductor P’roducts Division, 5005 E.
McDowell Rd., Phoenix, Ariz.

The above photograph was taken at a meetin;z of the Executive Committee of the Seventh National Com-
munications Symposium, which will be held in Utica, N. Y., on October 2-4, 1961. (Seated, left to right): R. K.
Walker, Technical Program Chairman: Mrs. R, K. W dlker. Women's Program Chairman; R. E. Bischoff,
General Chairman; and R. E. Gaffuey, Exhibits Chairman. (Standing, left to right): R. L.. Libby, Future Scien-
tists Chairman; R, L. Marks, Board of Governors; A. A, Kunze, Co-Executive Vice Chairman: W, P. Bethike,
Scholarship Vice (hamnan. B. 1. Baldridge, Co-Executive Vice Chairman; C. J. Civin, Public Relations
:lnmndn. C. W. Gordon, Chairman Board of Governors; and Lt. Col. T. (&, Williams, Classified Sessions
“hairman.
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Calendar of Coming Events
and Authors’ Deadlines*

(Continued from page 144)

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

Nat’l. Electronics Cont., Int’l. Amphi-
theatre, Chicago, Ill., Oct. 9-11.

Sth Nat'l. Symp. on Engrg. Writing and
Speech, Kellogg Ctr. for Continuing
Education, Michigan State Univ.,
East Lansing, Oct. 16-17. (DL*:
July 15, J. Chapline, Philco Corp.,
Computer Div.,, 3900 Welsh Rd.,
Willow Grove, Pa.)

Int'l. Conf. on Ionization of the Air
Franklin Inst., Philadelphia, Pa.,
Oct. 16-17.

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

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., Hotel Riviere,
Las Vegas, Nev., Oct. 23-26. (DL*:
July 1, P. M. Uthe, Univ. of Calif.,
Lawrence Radiation Lab., Box 808,
Livermore, Calif.)

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.
(DL*: June 1, T. Bernstein, Space
Technology Labs., Inc., P. O. Box
95001, Los Angeles, Calif.)

Conf. on Electrically-Exploded Wires,
Kenmore Hotel, Boston, Mass.,
Nov. 13-14.

7th Ann. Conf. on Magnetism and Mag-
netic Materials, Hotel Westward Ho,
Phoenix, Ariz., Nov. 13-16.

NEREM, 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 Raddison, Min-
neapolis, Minn., Nov. 30-Dec. 1

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

1962

8th Nat’l. Symp. on Reliability and
Quality Control, Statler Hilton Ho-
tel, Washington, D. C., Jan 9-11.
(DL*: May 15, 1961, E. F. Jahr,
IBM Corp., Owego, N. Y.)

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

8th Scintillation and Semiconductor
Counter Symp., Shoreham Hotel,
Washington, D. C., Mar. 1-2.

* DI =Deuadline for submitting ab-
stracts.
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JACC ANNOUNCES
ADDITIONS TO PROGRAM

Related meetings are being scheduled to
precede the main forum of the Joint Auto-
matic Control Conference, which will be
held on June 28-30, 1961, at the University
of Colorado, Boulder.

T'he Conference was conceived to avoid
duplicate, redundant, and overlapping con-
trol meetings. Because this wide assemblage
of control personnel occurs only at the
JACC, it has been decided to schedule
ancillary meetings, two of which are defi-
nitely arranged:

1) The Simulation Techniques Subcom-
mittee of the \AIELE Feedback Control
Systems Committee will conduet a panel
discussion on  simulation techniques on
Tuesday, June 27. Topics will range from
specific  techniques, such as simulating
samplers and quantizers, to simulating
broad industrial and economic systems. For
details write to Prof. W, W. Seifert, MIT,
Cambridge 39, Mass,

2) The Nonlinear Control Theory Com-
mittee of the ATEE will organize a workshop
on dynamic programming on Tuesday, June
27. Topics will include adaptive control,
sampled data, and industrial process con-
trol. For details write to Dr. R, E. Kuba,
P.0. Box 3556, Beechwold Station, Colum-
bus, Ohio.

On Wednesday morning, June 28, H. M.
Yaynter, Chairman of the Program Com-
mittee, R. K. Adams, General Conference
Chairman,and D. A. Rodgers will participate
in the opening introductions and announce-
ments, At this time the American Automatic
Control Council Award will be presented.
Dr. M. L. Minsky, of the Massachusetts
Institute of Technology, will deliver a talk
on “Artificial Intelligence and Automatic
Control.” Dr. Kan Chen, of the Westing-
house Research Laboratory, will speak on
“Modern Research in Automatic Control.”

The complete program of the Joint
Automatic Control Conference was given in
the IRE News and Radio Notes section of
the May, 1961, issue of PROCEEDINGS.

ELECTRICALLY EXPLODED WIRES
Toric oF FALL CONFERENCE

A conference on Electrically Exploded
\Wires, sponsored by the Thermal Radiation
l.aboratory of the Geophysics Research
Directorate of the \ir Force Cambridge
Research Laboratories, will be held at the
Kenmore Hotel, Boston, Mass., on November
13-14, 1961. Invited and contributed papers
on both theory and uses of exploding
wires will be presented.

For further information, contact: W. G.
Chace, Thermal Radiation l.ab., CRZCNMI,
Geophysics Research Directorate, Air Force
Cambridge Research labs., Bedford, Mass.

IRE ESTABLISHES
NEW SUBSECTION

At its meeting on March 24, 1961, the
IRE Executive Committee approved estab-
lishment of a new IRE Subsection, to be
known as the Victoria Subsection of the
Vancouver Section, and to encompass all of

Kansas CiTy SEcTION
SCHEDULES FALL SyapositM

The Kansas City Section of the IRE will
sponsor a Symposium on Electronic Sys-
tems Reliability on November 14, 1961.

The Technical Program Chairman, Dr.
Arthur Goldsmith, Director of Engineering
for Wilcox Electric, is planning the Sym-
posium to stress product or “hardware”
reliability; papers on MTF prediction, relia-
bility evaluation, and process and fabrica-
tion techniques to improve reliability are
planned.

To provide a stimulating environment
for discussion. the Symposium Proceedings
will be published and mailed to those who
have pre-registered, at least two weeks be-
fore the Symposium. Speakers will then
present only an abstract of their papers:
about half of each session will be for discus-
sion and questions and answers. An ad-
dendum to the Proceedings on the discus-
sion is also being planned.

The Mid-America Electronic Confer-
ence (MAECON), usually held in Novem-
ber, is now scheduled only for even-num-
bered vears; symposiums are planned for
1961 and 1963.

EIA Mepar oF Hoxor
AWARDED TO J. B. \WWIESNER

Dr. Jerome B. Wiesner (5'36-\"40-
SM'48-F'52), Special Assistant to the
President for Science and Technology, who
was chosen by the EIA Board of Directors
for award of the 1961 EIA Medal of Honor
for “distinguished service contributing to
the advancement of the electronics indus-
try,” is the first government official to be
selected for the award since its establish-
ment in 1952, Presentation of the medal was
made at the Award Dinner on May 23,
1961, during EL\'s annual convention in
Chicago, [1l.

Dr. Wiesner, long known in scientific
and industry circles, is now on leave from
his position as Director of the Research
Laboratory of Electronics at the Massa-
chusetts Institute of Technology, Cam-
bridge. He was, until his appointment to the
\White House post, a Director of the Sprague
Electric Company, and also has served as
industry consultant to other electronic
companies.

L.ong a leader in the rapid development
of communication sciences, he was Chairman
of the steering committee of the Center for
Communication Sciences established at
MIT in 1958 to study both man-made and
natural communication systems. He also
has been active in advancement of tech-
nology related to the nation’s international
problems both as a member of the Presi-
dent's Science Advisory Committee and of
the committee which prepared the Gaither
report. He also was Staff Director of the
United States delegation to the 1958 Geneva
Conference on the prevention of surprise
attack.

He was born in Detroit, Mich., in 1915,
and received the degrees of Bachelor of
Science, Master of Science, and Doctor of
Philosophy from the University of Michigan,

In 1940 he was appointed Chief Engi-
neer of the Acoustical and Record Labora-
tory in the Library of Congress, where,
under a Carnegie Corporation grant, he as-
sisted in developing sound recording facili-
ties and associated equipment.

Shortly after the beginning of World War
1, he joined the staff of MIT's Radiation
Laboratory as associate leader of the radio
frequency development group. Later he be-
came project engineer of a key radar de-
velopment program. In 1943 he served on
the staff of the lLos Alamos Laboratory.

Eta Kappa Nu Association, the electrical
engineering honor society, voted Dr.
Wiesner an honorable mention as an out-
standing young electrical engincer for the
year 1947. In recognition of “outstanding
services to his country,” he was awarded the
President’s Certificate of Merit, the second
highest civilian award, in 1948, 1n 1952, he
was elected a Fellow of the IRE for his
“outstanding contributions to radio or allied
fields.” He is a Fellow of the American
Academy of Arts and Sciences and a member
of the ASA.

COMMUNICATIONS CONFERENCE
To MEET IN PHILADELPHIA

The IRE Conference on ‘Technical-
Scientitic Communications, sponsored jointly
by the National Professional Group on
Engineering Writing and Speech (PGEWS)
and the Philadelphia Section of the IRE,
will be held on September 13-135, 1961, at
the Bellevue-Stratford Hotel in Philadel-
phia, Pa.

Seeking improved solutions to problems
of communicating and utilizing technical
and scientific information, the Conference
has selected as its theme, “The Crisis in
Technical-Scientific Communications, and
What We Can Do About [t.”

Papers will be presented by authorities
in science, industry, the military, education,
publications and documentation. Conference
sessions will feature subjects such as: “The
High Cost of Research and Development
Communication Failures, " “Increasing Tech-
nical-Scientific Manpower Five to Twenty
P’er Cent by Improving Communications,”
“Literature Search and This “l'echnical-
Scientific Tower of Babel’,” and “A Field
Theory of Communication.”

For further information, contact: George
Boros, Program Chairman, Conference
on Technical-Scientific Communications,
Moore School of Electrical Engineering,
University of Pennsylvania, Philadelphia 4,
Pa.

PROFESSIONAL GROUP NEWS

At its meeting on March 24, 1961, the
IRE Executive Committee approved the
following new Chapters: PG on Bio-Medical
Electronics—Rochester Chapter; PG on
Electronic Computers—Orange County
Chapter; PG on Electronic Computers—
Syracuse Chapter; PG on Engineering Man-

Vancouver Island in the Province of Ann Arbor, in 1937, 1938, and 1950, agement—Secattle Chapter; G on Infor-
British Columbia, Canada. respectively. mation Theory—San Francisco Chapter.
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Designers of radar equipment
will find Bomac Laboratories’
new BLM-071 K j-band pulse
magnetron meets exacting
requirements for airborne
systems: lightweight, rugged,
powerful. This newest
contribution from Bomac is

a fixed-frequency tube
(15.9-16.1 kMc) rated at 100 kW
peak, at 0.001 duty cycle.

Cathode structure is greatly
improved over similar
magnetrons. Operable at high
ambient temperatures, with
input output terminals
permitting pressurization to
30 psia. Special construction

. om FEATURES: Frequency 15.9-16.1 kMc.
minimizes leakage current. Peak Power 100 kW

ngh power Output and low Normal efficiency 30
Duty cycle 0.001 Max

operating voltage are Pulse width 0.06 10 1.2 usec.

combined in a compact,
ruggedized unit. Long life.
Weight: less than 817 Ibs.

The many advantages
to Bomac's BLM-071 ~
magnetron make it readily 7. . N\ laboratories, inc.

adaptable to navigation. \ ACHUSETTS
) A Varian Subsidiary

high-altitude mapping.
. R Other Subsidiaries of Vurian Associates:
a/rport surve///ance, and S-F-D LABORATORIES, INC.
N . . . . VARIAN ASSOCIATES OF CANADA, LTD.
similar applications. Write SEMICON ASSOCIATES, INC.
. . SEMICON OF CALIFORNIA, INC.
for full technical details. VARIAN A.G. (SWITZERLAND)
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R. . GirrorD APPOINTED
MEMBER oF JTAC

Richard P. Gifford, Manager of the
Communication  Products Department  of
the General Electric Company, Lynchburg,
Va., has recently been appointed a member
of the Joint Technical Advisory Committee
(JTAC) by the Committee’s sponsors, the
Electronic Industries Association and The
Institute of Radio Engineers, He fills the
vacaney  created by the death of  Dr,
John Vo Lo Hogan, an active member of
TTAC since its inception in July, 1948,

General  Eleetric appointed  him - as
Chairman of it~ team of experts in prepar-
ing the Company's reply to the FCC in con-
nection with Docket No. 13522,

Mr. Gifford has been a member of the
ELN (formerly RETMNA) for the past 13
vears and has been Chairman of the Indus-
trial Electronics (‘T'R) Panel for several
vears. He is also the Engineering Liaison
Chairman of the KL\ Industrial Electronices
Division and a member of the KL\ General
Standards Committee.

e has heen a member of the IRE Pro-
fessional Group on Vehicular Communica-
tions since 1955 and is its present Chairman.
His membership in the Professional Group
on Radio Frequeney Interference dates hack
to 1958.

TIPS ANNOUNCEs
1962 CoxGriss

The International Federation of Infor-
mation Processing Socteties (IFIPS) will
hold a Congress in Munich, Germany, from
August 27-September 1, 1962,

The Congress will cover all aspects of
Information Processing and Digital Com-
puters, including the following:

1) Business Information Processing, e.g.,
data processing in commerce, industry, and
administration.

2) Scientitic  Information  Processing,
e.g., numerical analysis: calculations in ap-
plied mathematics, statistics, and engineer-
ing: data reduction; problems in operations
research.

3) Real Time Information Processing,
(Boflog reservation systems, computer control,
traftic control, analog-digital conversion.

4) Storage and Retrieval of Information,
e.g., memory devices, library catalogs.

5) Language Translation and Linguistic
Analysis.

6) Digital Communication, e.g., encod-
ing, decoding, error-detecting and  error-
correcting codes for digital data transmis-
sion,

7) Artificial Perception and Intelligence;
e.g., pattern recognition, biological models,
machine learning, automata theory.

8) Advanced Computer Techniques, e.g..
logical design, logical elements, storage de-
vices, ultra high-speed computers, program
techniques, ALGOL..

9) Education, e.g., selection and train-
ing of computer specialists in the use of
computers, information processing as a
university subject,

10) Miscelluncous subjects, e. g., growth
of the information processing field.

In each category it is planned to cover,
where appropriate, the applications of digi-
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More than 500 delegates— nearly a guarter of the membership—attended a convention in Sydnex organized

by the \ustralian Institution of Radio Enginecrs.

Dr. R. Kompier, Director of Radio and Electronic Research at Bell T(-l(-plmn_o Laboratories, N, l (n'gll![.
shows the Australian Postmaster General, C, W, Davidson (cenfer), und the Pn-nd&-_n( of the Australiun Insti-

tution of Radio Engineers, F. AV,

tal computers, progrmmming, systens de-
sign, logical design, equipment. amd com-
ponents,

Those wishing to submit papers are in-
vited to send abstracts of 300-1000 words to:
Dr. E. L. Harder, Westinghouse lectric
Corp.. East Pittsburgh, Pa., by Septenber
15, 1961. These abstracts will he corsidered
by the international program committee of
TFIPS, and authors of selected papers will be
invited to submit their complete papers (in
French or English) for consideration by the
program committee in March, 1962,

In adition to accepted papers, there will
be invited papers, symposia, and panel dis-
Cussions.,

The IRE, ACM, and AIEE are repre-
sented i the International Federation of
Information Processing Sociceties by the Na-
tional Joint Camputer Committee of these
three societies, which also holds the Eastern
and Western Joint Computer Confercnces.

WESCON Aporrs System To
Fase DistrisrTioN OrF Exininitor
[ATERATURE

WESCON'S anticipated 35,000 visitors
will use special “eredit cards" o reqguest
product literature at the August show and
convention, it his been announced by Man-
ager Don Larsor,

Thousands of embossed plastic “inquiry
cards™ will be issued to WESCON regis-
trants at three stations within the Cow
Palace, San Francisco, Calif., on August 22—
25, 1961, The cards will be embossed with
the name, title. company affiliation, and
address of the visitor

WESCON engineers and executives can
simply present the inquiry card to the booth
representative of any company or product
line in which they ire interested. The exhibi-
tor-companics, all of whom will be supplied
with imprinticg machines by WESCON,
will quickly record all the informuation on

J. Orr, the traveling-wave tube which he invented.

index cards also provided by the manage-
ment of the show. Companies will then use
the index cards for prompt mail service of
product and company literature directly to
the inquirer.

The service presents several major ad-
vantages to exhibitors and visitors alike.
Briefcase “tonnage”™ will be reduced for
registrants interested in getting the latest
line of developments of 1180 exhibiting com-
panies.

Chances of loss or misplacement of im-
portant materials during the busy four-day
show are also eliminated, and exhibitor com-
panies are free of the pressures of supplying
their hooth  with  thousands of picces of
printed information daily.  Instead,  cor-
po-ate brochures and othe= materials can
be sent directly to interested persons. Waste
and duplication should be eliminated, along
with the time required to register thousands
of requests by hand.

Parers Sontcited ror ELEcTrON
Devices MEETING

Dr. W, ML Webster, Goneral Chairman
of the 1961 Electron Devices Mecting, has
announced the appomntmest of Dro 10N
Ross of Bell Telephore Laboratories as Pro-
gram Chairman, R, K. Kilbon, of RCA, will
handle publicity, and Dr. C. . Marsden,
of the National Bureau of Standards, will
be Local Arrangements Chairman.

The meeting will be held at the Sheraton-
Park Hotel, Washingzon, D. C., on October
26-28, 1961,

Papers dealing with applied rescarch or
development in the fields of electron tubes,
semiconductor devices, masers, parametric
amplifiers, integrated electronics, and energy
conversion devices are desired. The abstracts
of papers intended for presentation at this
meeting are due on August 1, 1961, Contact:
Dr. 1. M. Ross, Bell Telephone Labs., [nc.,
Murray Hill, N. ., for further intormation.
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Adjusting pulse width and
height (of welding signal) from
newly developed Welding Con-
trol apparatus developed by
MAXIM E€ONTROLS COMPANY,
Portland, Gregon.

By observing the dual-trace
display on the Tektronix Type
516 Oscilloscope, the Project
Engineer easily checks a weld-
ing gate output (lower trace)
with respect to the trigger
pulses (upper trace) and quickly

notes any variations.

TEKTRONIX (/-7 700" 0SCILLOSCOPE
Used in Development of High-Speed Welder

TYPE 516 DC to 15 MC

|
|
CHARACTERISTICS !

4 Operating Modes
Both channels electronically switched — either on alternate ‘

New, high-speed. precision welder developed
at MAXIM CONTROLS COMPANY utilizes
a controlled gate pulse—rather than capaci-
tance decay—for joining high-temperature
alloy materials, such as those used in manufacturing struc-
tural “*honeycomb™ cores.

sweeps or at a free-running rate of about 150 kc. Or each channel
separately.

Vertical Amplifier |
Frequency Response~dc to 15 mc (at 3 db down).

Risetime—23 nanoseconds. ‘ _Indevelopment of this new welder the Tektronjx Type 516
Sensitivity—50 mv/div to 20 v/div in 9 calibrated steps. |  Oscilloscope was used for eritical timing and amplitude meas-

Continuously variable uncalibrated from 50 mv/div to 50 v/idiv. | urements. It was used by the Project Engineer for monitoring
Constant Input Impedance—at all attenuator settings. ‘ the time length of individual welds—since as many as six

Sweep Range and Magnification
Linear Sweep—0.2 usec/div to 2 sec/div in 22 calibrated rates.
Variable uncalibrated from 0.2 usec/div to 6 sec/div.

Sweep Magnification—5X-magnifier extends calibrated sweep

welds can be set to occur simultaneously or any number,
sequentially—and for observing the constant amplitude and
width of gate signals—thus assuring uniform bonds at speeds

rate to 40 nsec/div. up to 2000 welds per second. )
Triggering Facilities For your own research and development projects, con-
Fully automatic or amplitude-level selection (preset or manual) sider the Type 516 Oscilloscope. Its dual-trace facility—with
on rising or falling slope of signal, with AC or DC coupling, independent controls for each amplifier channel—permits

internal, external, or line—also, high-frequency sync to 20 mc.

Tektronix Cathode-Ray Tube
5-inch crt at 4 KV accelerating potential provides bright trace
on 6 div by 10 div viewing area—each div equals 1 cm.

Amplitude Calibrator

you to position, attenuate, or invert the input signals as nec-
essary for detailed analysis of their relative amplitudes, phase
differences, time-delay characteristics. Its extremely reliable
performance ideally suits the Type 516 for laboratory appli-

11 square-wave voltages, from 50 mv to 100 volts, peak-to-peak, cations within the dc to 15 mc range.
available from front panel. |

Regulated Power Supplies SPECIAL MODELS AVAILABLE

All critical dc voltages electronically regulated. Type 516 MOD 101 (50-400 cycles) . . . . . . . . ... $1035
Size and .Weight ) Type 516 MOD 108B (significantly improved writing rate at

134" high x 93" wide x 21}4" deep—approximately 39 pounds. 6-KV on 6 div by 10 div viewing area—each div

i SqUAIS DB OGSt St ol R o D e o -t e $1075

Type 516 Oscilloscope (50-60 cycles) . . . . . . . . .. $1000

(prices f.0.b, factory)
[ ]
Te kh‘O n ,x, 'n c. For a demonstration of the Type 516 Oscilloscope
P. O. Box 500 + Beaverton, Oregon in your own dual-trace (or single-trace) application,

call your Tektronix Field Engineer.
Phone Mltche!l 4-0161 « TWX—BEAY 311 « Cable: TEKTRONIX
TEKTRONIX FIELD OFFICES : . . .

TEXKTRONIX ENGINEERING REPRESENTATIVES

In Europe please write Tektranix Inc, Victoria Ave., St Sampsons, Guernsey C.I., for the address of the Tektronix Representative 1n your country
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1961 EJCC Issves
CALL FOR PAPERS

The 1961 Eastern Joint Computer Con-
ference, which will be held on December
12-14, 1961, at the Sheraton-Park Hotel
in Washington, D. C,, is soliciting papers on
the thente, “Computers—Key to Total Sys-
tems Control.”

This theme is to be treated in its broad
sense; papers will be welcomed on all ad-
vances in computer hardware and concepts
leading toward present and future control of
mdustrial, government, defense, and busi-
ness management systems. A few representa-
tive areas of interest follow:

Business and Government Management
Military Applications

Space Projects

Industrial Processes

Real-Time Systems
Selt-Organizing Systems
Man-Machine Systems
Central/Satellite Computing Svstems
Data Acquisition

Digital Data Communications
Data Processing and Display
Guidance and Control
[nformation Retrieval
Simulation and Gaming
Numerical Analysis
Mathematical Programming
Computer Engincering
Digital-Analog Devices

Advanced Input-Output Devices
Pattern Analysis and Recognition
Automatic Programming
Compilers and “T'ranslators
Multiprogramming

Operating Systems

Each person wishing to present a paper
at the conference should submit two copies
of both a 100-word abstract and a two-page
summiary to the Program Committee Chair-
man: B. G. Oldtield, [BM Federal Systems
Div., 326 5. Montgomery Ave., Rockville,
Md.

The deadline for submission of abstracts
and summaries is June 20, 1961, All sub-
should  be identified by title-
author, and affiliation. The full text of
papers chosen for presentation must be sub-
mitted by September 1, 1961, in order to
allow time for publication prior to the
conference,

missions

INTERNATIONAL CONFERENCE ON
lONIZATION OF THE AIR

An International Conference on loniza-
tion of the Air will be held on October 16-17,
1061, at the Franklin Institute in Phila-
delphia, a.

‘The Conference is being sponsored by the
American lustitute of Medical Climatology,
a non-profit scientitic association, founded in
1958 to promote the sciences of bioclima-
tology and biometeorology.

The technical program, now in prepara-
tion, will feature internationally recognized
authorities in the field of air ionization. The
topics to be covered are: physics of air ions,
methods of producing and measuring  air
ions, relationship of various weather factors
to natural jon levels, effect of air contami-
nants on ion levels, physiological response
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to air ions, psychological response to air ions,
mechanizms of gascous ion action on living
nutter, and possible medical applications of
air ions,

The final session of the Conference will
be a question and answer period at which
time a panel consisting of the featured speak-
ers will be available for discussion and
questioning.

The program is now open to a limited
number of prospective contributors. An
abstract of 150 words for preliminary review
by the program committece should be sub-
mitted before July 1, 1961, and completed
manuscripts must be received before August
1. Proceedings of the Conference including all
accepted papers will be available at a later
date.

Correspondence  concerning  the Con-
ference should be addressed to: American
Institute of Medical Climatology, 1618
Allengrove St., Philadelphia 24, Pa.

OBITUARIES

Knox Mcllwain (\'31-M"40-5M'43-
I748) died on March 31, 1961, in an auto-
mohile crash near Philadelphia, Pa. He was
born in Philadelphia
on  September 4,
1897. He received the
B.S. degree  from
Princeton University,
Princeton, N. |,
in 1918, and the
BS.EE. and EE.
degrees from the Uni-
versity of  Pennsyl-
vania, Philadelphia,

in 1921 and 1928,
Kxox Mcluwax respectively.
From 1921-1924

he was with the Engincering Department,
Bell Telephone Company of Pennsylvania,
and from 1924-1941 he was a professor at
the Moore School of Electrical Engincering,
University of Pennsylvania. He was asso-
ciated with the Hazeltine Electronic Corpo-
ration from 1941-1957 as Chief Consulting
Engineer.

Sinee carly 1956 he had been with the
Burroughs  Corporation, Paoli, Pa. e
served first as \ssistant to the Viee Presi-
dent of Research and Engineering, where he
was responisible at the statf level for all facets
of the Corporation’s contributions to the
Air Foree Tntercontinental Ballistic Missile
Program. In 1957, he was appointed Man-
ager of the Special Products Division, and
organized, directed, and was responsible for
all engineering  development and  design
projects in the fields of digital communica-
tions, weapons systems, air defense instru-
mentation, airborne control systems, tele-
metering, and automation. Later he became
Manager of the Great Valley Laboratory, a
major division  of Burroughs Research
Center, and condueted a great bulk of the
Corporation’s military development effort,

He was awarded over fifty patents, in-
cluding an air navigation anticollision sys-
tem and a passport identification system. He
had numerous papers published, and in-
cluded among his books are Electrical Engi-
neers andbook, Iigh Frequency Alternat-
ing Currents, and Principles of Color Tele-
vision.

In 1948 he was awarded a Certiicate of
Commendation by the United States Navy
for his achievements during World War 11.
The certificate was accompanied by the
citation: “This award is made for your out-
standling  supervision and  great  personal
effort, as a Senior Department Head of the
Hazeltine Electronics Corporition, in the
design of test equipment which was of vital
importance to the efhcient operation of
Navad radar identitication equipment.”

He was a past Vice President of the
Institute of Navigation. Also, he was named
RTMA representative of the Radio Tech-
nical Commission for Aeronauties in 1952,
and one of his greatest contributions was
his work with the National Television Sys-
tems Committee, Panel 8, in formulating
color TV standards later approved by the
FCC.

His active participation and interest in
his profession were exemplified by his mem-
bership in - numerous  TRE  committees;
among them were Admissions, Board of Edi-
tors, Editorial Administrative, Editorial
Review, Education, Papers, and Fellow.
Also, he was a member of the following tech-
nical committees: Circuits, Electroacoustics,
Electronics, Handbook, and Standards. In
1935-1936, he was Chairman of the Phila-
delphia Section of the IRE, and, in 1948, he
received the [RE Fellow Award for his “con-
tribution to the technical literature of
radio and his activity in the field of radio
aids to navigation.”

Mr. Mcllwain was a member of Eta
Kappa Nu, P’hi Beta Kappa, Sigma Psi, and
Tau Beta i

Oliver G. Tallman (SM’'54) died on
April 8, 1961, in the Pennsylvania Medical
Center, Philadelphia. He was Director of the
Engincering Directorate at the Rome \ir
Development Center, Rome, N. Y.

He was born in Asbury Park, N, ., on
March 9, 1907, and attended New York
University, New York, N. Y., and the In-
dustrial College of the Armed Forces. In
1926 he entered the radio field, and special-
ized for several vears in field testing and in
the installation of marine radio telephone
equipment. He jointed the Signal Corps
Laboratories in 1941, again specializing in
field testing, and developed the techniques
of improved maintenance and troubleshoot-
ing of radar equipment.

In 1945 he transferred to the Air Foree
as Chief Engineer of the Florida Field Sta-
tion, Watson Laboratories, and in 1947 was
named Director of Technical Services at the
Rome Air Development Center.

Active in community affairs since his
arrival in Rome in March, 1951, he had
served as Director of the 1960 United Fund
Budget Committee, Chairman of the Salva-
tion Army Advisory Board, and Chairman
of the IRE National Symposium Scholar-
ship Fund. He was a member of the Rome-
Utica Chapter of the IRE, co-sponsor of the
Professional Group on Engineering Man-
agement, and a current member of its Ad-
ministrative  Committee. \lso, he had
served as Chairman of the Professional
Group on Military Electronics, as well as on
its Administrative Committee and that of
the Professional Group on Communications
Systems.
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SOUTH PLAINFIELD, N. J., June 1 —— ASARCO'S CENTRAL

RESEARCH LABORATORIES ANNOUNCED THAT HIGH

PURITY ELEMENTS ANTIMONY, ARSENIC, BISMUTH,

CADMIUM, GOLD, INDIUM, SELENIUM AND TELLURIUM ARE

NOW AVAILABLE IN COMMERCIAL QUANTITIES FOR

EXPANDING PRODUCT APPLICATIONS. SINCE THESE AND

OTHER ELEMENTS ARE PRODUCED FROM MATERIALS

BASIC TO ASARCO'S DAILY OPERATIONS, CUSTOMERS ARE

ASSURED OF CONTINUOUS SUPPLIES.

Impurities sometimes found at maximum levels in parts per million
(< denotes less than ppm indicated)

ASARCO HIGH PURITY ELEMENTS ANALYSES as of JUNE I, 1961

Element and Grade Bi Cu Fe As Pb Ag TI Sn Te Au Na CI Cd
ANTIMONY A-60 | <1 | <1 |<1 | 2 |1

v ARSENIC A-60 =l
BISMUTH A-58 2 1 1 2 <1
CADMIUM A-60 <1l | <1 1
COPPER A-58 No Impurities Detectable by Spectrographic Analysis
GOLD A-59 <1l|<1 <l 1
INDIUM A-58 <1 1 <11
LEAD A59 | <1 | <1 |1
SELENIUM  A-58 <1 <1 1 <1
SILVER A-59 <1 <1 <1
SULFUR A-58 1 1
TELLURIUM A-58 <1l |1

v THALLIUM  A-60 1 |1 <1| <1 2 | <1
ZINC A-59

J Denotes element improved since last published analyses.

N\

ASA

CO

N

SININ113 ALldNd HIIH

The analyses above are among pertinent data compiled by Asarco’s
Central Research Laboratories in an up-to-date catalogue now available
to users of high purity elements. For a copy, write on your

company letterhead to American Smelting and Refining Company,

120 Broadway, New York 5, N. Y.



Chicago Spring Conference on Broadcast
and Television Receivers

O'Hare InN, Des Prases, Ton., Juse 19-20, 1961

Monday Morning, June 19
Registration
Session 1

Chairman: 1", E.
Electronics Corp.

“Satellite  Broadcasting,”™
Hughes Aircraft Co.

“Subscription Television System,” N, T,
Watters, Zenith Electric Co.

“Stereophonic  Broadcasting,™
Eilers, Zenith Electric Co.

“Educational ‘T'\',"
nounced.

A Solid-State  Display Device,”  S.
Yando and S. Tualesnick, General Telephone
and Electronics Labs., Inc.

Swinyard, Hazeltine

S. C. Luts,

C. G

author to be an-

Monday Afternoon
Session II

Chairman: E. Hassler, Warwick Manu-
facturing Corp.

“A Transistorized 27 Mce Citizens Band
Transceiver,” J. Specialny, Jr., and C. Gray,

Philco Corp.

“Some Consziderations in the Application
of Electromechanical and  Piezoelectric
Filters,” 1. J. Bensuly, Warwick Manufac-
turing Corp.

“Subscription Television Decoder Con-
trolling Device,” G. Morris and M. Hen-
drickson, Zenith Electric Co.

“An Ultra-Low-Distortion
ized Power Amplitier,™ /1.
and C. F. Wheatley, RC.1.

“A Novel FM Mualtiplex Subearrier
Unit,” S. P. Ronsheimer, Huazeltine Elec-
tronics Corp.

Transistor-
M. Kleinman

Tuesday Morning, June 20
Session III

Chairman: C. B. Pierce, Wells-Gardner.

“\ New Compact VHE TN Tuner,” 7.
Gossard, W. Delp, and J. Stolte, Standard
Kollsman Industries, Inc.

“The Noise Figure of Transistor Con-
verters,” K. R, Webster, Texas Instruments,
Inc.

“A Solid-State Electronic Tuning Re-
ceiver,” E. M. Aupperle and T. 1", Butler.

Jr., University of Miclhigan.

“The Muvistor Triode as a Video [F
Amplitier,” K. 0. Angel and J. T. Gote,
RC..

“Dynamic Polar Display of Transfer
Characteristics of  Television  Receivers,”
P H. Van Anrooy, Zenith Electric Co.

Tuesday Afternoon
Session IV

Chairman: F. Brewster, Motorola, Inc.

“lmpulse Noise Suppression in FN Re-
ceivers,” N, Parker, Motorolua, Ine.

“Design of Stercophonic Receiver for a
Stereo Svstem in the FM Band Using an
AM Subcarrier,” . J. Delries, Zenith
Electric Co.

“A\ Noise-lmmune Syne and ANGC Cir-
cuit,” R. N. Rhodes and 1. Deitz, RCA.

“\ Second Progress Report on PV Re-
ceiver Reliability,™ E. . Boden, Svilvania
Electric Products, Inc.

“Factors Affecting Over-all Performance
on FM Stercophonic Receivers,” AL Csi-
csatka and R. Lins, General Electric Co.

Fifth National Convention on Military
Electronics (MIL-E-CON 1961)

Suorenanm Horer, Wasaineton, D. C., June 26-28, 1961

More than S000 of the nation's top
engineers, scientists, and executives in the
military electronics industry are expected to
attend the Fifth National Convention on
Military Electronics (MIL-E-CON  1961)
at the Shorcham Hotel in Washington,
D. C., on June 26-28.

This annual meeting is sponsored by the
Professional Group on Military Electronics
(PGMIL) of the IRE. Major General F. L.
Ankenbrandt, USAF (Ret.), member of the
Technical  Staflt  of  Defense  Electronic
Products, RCA, Camden, N. J., is Conven-
tion President for M1L.-E-CON 1961,

At the opening session on Monday, June
26, ]. H. Rubel, Deputy Director of Defense
Research and  Engineering, Office of the
Secretary of Defense, will lead a panel dis-
cussion on “Trends in Weapons Systems
Development.” A substantial portion of
military  electronics  receives its  broad
guidance from this phase of the military
program. The Assistant Secretaries of the
Army, Navy, and Air Force have been in-
vited to participate in this panel discussion.

Rear Admiral Frank Virden, USN, Di-
rector, Naval Communications, will be the
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principal speaker at the Keynote Luncheon,
also on Monday, sponsored by the Washing-
ton Chapter of the PGMIL. Dr E. G. Witt-
ing, Deputy Assistant Secretary of the
Army (Research and Development), and
Chairman of the PGMIL, will serve as
Master of Ceremonies.

At a second luncheon on Wednesday,
June 28, the M. Barry Carlton Award will
be presented. This annual award is given to
the author or authors of the best paper pub-
lished in the IRE Traxsacrions ox Mivi-
TARY ELECTRONICS, the quarterly publica-
tion of PGMIL.

More than 100 papers on military elec-
tronics will be presented during the tech-
nical sessions which begin Monday after-
noon. In addition to the 15 unclassified
sessions, six classified sessions, sponsored by
the Air Force Systems Command (AFSC),
featuring invited papers, have been ar-
ranged by the Technical Program Com-
mitte, headed by Harry Davis, Office of the
Secretary of Air Force for Research and De-
velopment.

The 1961 Conference Proccedings will be
distributed free to all registrants at the

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Convention and will contain the texts of the
unclassified papers, except those presented
in the state-of-the-art sessions.

Displays of the latest components, in-
strumentation, cquipmcnl and systems of
particular interest and significance in mili-
tary electronics will fill the exhibit area,
which has been substantially increased over
last vear's MIL-E-CON. Government ex-
hibits will also be shown, including displays
by the Federal Aviation Agency and NASNA,
in addition to the Army, Navy, Air Force
and Marine Corps.

Another new feature of MIL-E-CON
1961 will be an evening of entertainment on
Monday evening, replacing the customary
banquet. It will be preceded by a reception
in the Exhibition Hall,

The advance program follows:

Monday Morning, June 26
Research and Development Panel—Trends
in Weapon System Development

Moderator: J. I{, Rubel, Deputy Director
of Defense Research and Engineering; as-
sisted by the Assistant Secretaries of the Army,
Nuavy and Air Force.

June, 1961



MICRO SPEED TWINS FOR MICROMINIATURIZED

LOGIC CIRCUITS
PMI0T6! PD3I]

LAMINAR. PICO-TRANSISTOR ULTRA FAST MICRO-DIODE

® Vg (sat) 0.30V @ 10mA +1V ® C, 2 pf (max) @ zero VDC
® hre 20 (min) @ 10mA +1V ® t. 2 nanosec (max) @ 10mA to —6V
® T. 60 nanoseconds ® Outstanding reliability records!

B A e

These companion components . . .the smallest and fastest tran- \
sistor/diode combination available today ... are made to order for

R CTIARRE the imagina'tive d.es.igner" seeking new ap_prqaches to high per-
formance microminiaiurized computer logic circuits.
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INPUT 1 INPUT 2
Typical Propagation Delay 20 nanosec. Operational Frequency 10mc.

BOTH TYPES AVAILABLE NOW ON GOOD DELIVERY SCHEDULES.

For complete details, application notes and prices, contact a PSI field office near you.

Facific Semiconductors, Inc

\ 12955 CHADRON AVENUE ¢ HAWTHORNE, CALIFORNIA
/.\ A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC,
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This session sets the kevnote for the
Convention by outlining the trends in
weapon systems development from which a
great deal of military electronics will receive
its broad guidance.

Monday Afternoon

Session 1.1 (Secret)—
Command and Control in
the Military Structure

Sponsor: Air Froce System Contmand.

Moderator: Dr. W, O. Baker, Vice Presi-
dent, Bell Telephone Labs.

“The Impact of Automated Facilities
on Miltary Command,” C. Zracket, Miire
Corp., Bedford, Mass., and W. J. Sen,
Command and Control Dev. Div., AFSC,
Hanscom Field, Bedford, Mass.

“Methodology of Design,” Dr. R. Davis,
Office, Naval Research, Head, Operation Re-
search Div., Washington, D. C., and H. Ben-
nington, Systems Dev. Corp., Santa Monica,
Calif.

“Tools and Techniques of Command
and Control,™ M. Rogoff, International Elec-
tric Corp., Paramus, N. J.

“Problems of Command and Control
Within the United States,” R. C(lark,
Office of Director of Defense Research and
and Engrg., Washington, D. C.

Session 1.2—Plasma Physics

Moaoderator: Dr. Walter Kahn,
wave Research Inst., Brooklyn, N. V.

“Plasma Physics in Review,” Dr. 8. C.
Brown, Research Lab. of Electronics, MIT.

“Network Concepts in Plasma Wave
Propagation,”™ Dr. N. Marcuvitz, Vice Presi-
dent for Rescarch, Polytech. Inst. Brooklyn.

“Magnetohydrodynamic  Propulsion,”
Dr. G. S, Janes, AVCO-Frerett Research
Labs.

“Fusion Power Research,” Dr. R, G.
Mills, Plasma Physics Lab., Princeton Uni-
versity.

Micro-

Session 1.3—Management
and Packaging Techniques

Moderator: R. L. Cole, Melpar, Inc., Falls
Church, Va.

“Military vs Contract Maintenace: A
Case History,” I W, Adams and A. S. Mor-
ton, Human Factors Dept., Mitre Corp.,
Bedford, Mass.

“Power Dissipation in - Microelectronic
Transmission Circuits,” J. D, Meindl, U, 5.
Army Signal Research and Dev. Lab., Fort
Monmouth, N. T,

“Microminiaturization  Design “T'ech-
niques,” . E. Boron, Hughes Nircraft Co.,
Culver City, Calif.

“Advanced  Management  Systems for
Advanced Weapon Systems,” Willard Fazar,
Dept. of the Navy, Washington, D. C.

“X Versatile Modular Packaging Con-
cept,” Joseph Ritter, Bendix Corp., Towson,
Ald.

Session 1.5—Instrumentation

Moderator: Dr. Arnold Shostak, Office of
Naval Res., Washington, D. C.

“Remote Measurement of Wind Velocity
by the Electromagnetic-\coustic Probe,”
R. 1. Fetter, Midwest Research I'nst., Kansas
City, Mo.

“Some Circuit Considerations for Appli-
cation of the Avalanche Injection Diode,”
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A. P. Schmid Jr., Raythecon Res. Div.,
Waltham, Mass.
“\  Comparative  Review  of  Phase

Mecasurement Methods at Microwave Fre-
quencies,” R. 1. Sparks, Applied Physics
Lab., The Johns Hopkins University, Silver
Spring, Md.

“Instrumentation for High Altitude and
Space Vehicles,™ Dr. S. C. Stephan, Jr., Bell
Aerosystems  Co., Bell .lerospace Corp.,
Buffalo, N. V.

“A Miniaturized High “g™ Telemetering
System,” Essad Tahan, Syvlvania Electronic
Swstems, Applied Res. Lab., Waltham, Mass.

Session 1.5—Radar Technology
(Secret)

Moderator: C. R. Kilgare, Applied Re-
search Dept., Westinghouse Electric  Co.,
Baltimore, Md.

“\ Radar Received Using Traveling-
Wave Maser and Traveling-Wave Tube
Amplitiers,” G. T. Kresan, Bell Telephone
Labs., Whippany, N. J.

“Bistatic Ranging,” G. A. Klein, The
Mitre Corp.. Flectronic  Warfare Dept.,
Bedford, Mass.

“Recent Advances in Megawatt Klys-
trons for Broadband Systems,” Arlindo
Jorge, Sperry Gyroscope Co., Electronic Tube
Div., Great Neck, .. I., N. Y.

“Radar Antenna Side l.obe Suppres-
sion,” L. Greenberg, Burroughs Corp., Paoli,
Pua.

“\ Radar Simulation Study,” James
Misho, The Mitre Corp., Lexington, Mass.

“Space Tapered Antenna Arrays,” The
Bendix  Corp., Radar Research and Der.,
Baltimore, Md.

Tuesday Morning, June 27

Session 2.1—Oceanic Surveillance
Technology (Secret)

Spounsor: Office of Chief of Naval Opera-
tions.

Moderator: Dr. R. Q. Burns, Office of the
Chicf of Naval Operations, Washington, D. C.

“Oceanic Space Environment,” R, D,
Fusselman, Capt., USN, U. S. Navy Hydro-
graphic Office, Suitland, Ald.

“Methods of Subsurface Detection,” B.
Rosenberg, Technical Analysis and Advisory
Group, Office of the Chief of Naval Operations,
Washington, D. C.

“Ocean  Surveillance,” L. 1.
Bureaw of Ships, Washington, D. C.

“Ocean Signal Processing,™ . L. Stock-
lin, Office of Naval Rescarch, Washington,
D.C.

Treitel,

Session 2.2—Radio and
Radar Astronomy

Moderator: Dr. J. P. [Hagen, Director,
Office for United Nations Conf., National
Aeronautics and Space Administration, Wash-
ington, D. C.

“Expanding the Horizons of Astronomy
by Radio Techniques,” Prof. F. T. Had-
dock, The Obscreatory, University of Michi-
gan, Ann Arbor, Mich.

“Investigating the lonospheres of Other
Planets,” Prof. K. M. Sicgel, Radiation Lab.,
Dept. of Elec. Engrg., The Unizversity of
Michigan, Ann Arbor, Mich.

“The 1000 Foot Dish and lIts Capa-
bilities,” Dr. W. E. Gordon, Cornell Univer-
sity, Ithaca, N. V.

“Radio  Emisston  of the Planets,”
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Cornell Mayer, Naval Research Lab., Wush-
ington, D. C.

“N'enus Radar,” Dr. Eberhardt Rechtin,
Jet Propulsion Lab., Pasadena, Calif.

Session 2.3—Reliability and
Electromagnetic Compatibility

Maoderator: E. J. Nueed, Office, Direclor
of Defense Research and Engrg., Dept. of De-
fense, Washington, D. C.

“The Reliahility of Repairable Complex
Svstems,” R. 8. Dick, International Eleciric
Corp., Paramus, N. J.

“Agree Reliability Testing of \ir to Air
Identilication Equipment,”™ J. D. Burr and
W. L. Allen, Hughes Aircraft Co., Engrg.
Div., Culver City, Calif.

“Techniques for Achieving Operational
Reliability and Maintainability in Digital
Computers,”™ 7. B. Lewis, IBM Corp.,
Federal Systems Div., Owego, N. Y.

“Semi-Conductor Reliability in Switch-
ing Syvstems,” W. P. Karas, Stromberg-
Carison Co., Rochester, N. Y.

“The Progress of the Department of
Defense Electromagnetic Compatibility Pro-
gram,” R. F. Brady, Office of the Chief Signal
Officer, Dept. of the Army; W. Dean, Jr.,
Assistant Head, Radio Frequency Spectrum
Div., Office of Chief of Naval Operations;
Henry Randall, Office of the Director of De-
fense Research and Engrg., Office of the Secre-
tary of Defense; Col. O. J. Schulte, USAF,
Chief of Electronics and Reconnaissance Div.,
Deputy Chief of Staff/Development.

Session 2.4—Communications I

Moderator: Ralph Clark, Assistant Di-
rector of Research and Engrg. for Communi-
cations, Office, Director of Defense Rescarch
and Engrg., Washington, D. C.

“Recent Developments in the Field of
Digital Data  Communications,” F. R,
Cronin, ACF Industries, Inc., Riverdale,
AMd.

“Recent Developments in the Envelope
Elimination and Restoration High Efh-
ciency SSB Svstem,” L. K. Kahn, Kahn Re-
search Labs., Inc., Freeport, L. [., N. Y.

“The Defense National  Communica-
tions Control Center,” C. D. May, Jr.,
Defense Communication Agency, Naval Serv-
ice Ctr., Washington, D. C.

“System Performance of & Communica-
tions Control Center,™ Jerome Hoffman and
Darvid Moses, Systems Development Corp.,
Paramus, N. J.

“On the Survivability of Communica-
tions Systems,” T . Williams, Lt. Col..
Rome Air Dev. Ctr., Griffiss AFB, N. Y.

Tuesday Afternoon

Session 3.1—Military Systems
(Secret)

Maoderator: D, J. McLaughlin, A pplica-
tions Research Div., U. S. Naval Research
Lab., Washington, D. C.

“Weapon System Survivability: First
Requirement of Command and Control,”
J. P Mullen, A F Cambridge Research Labs.,
Air Force Research Div., L. . Hanscom
Field, Bedford, Mass.

“Evaluation of Gain Patterns and Side
l.obe Response of Focused and Unfocused
Syathetic Arrays,” K. C. Heimiller, Hughes
Adireraft Co., Engrg. Div., Culver City, Calif.

“A Pocket-Sized  Reconnaissance  Re-
ceiver and NAnalyvzer,” J. C. deBroekert,

June, 1961



AN ACHIEVEMENT IN DEFENSE ELECTRONICS
New Transportable Radar Directs
Precision Air Support

Front-line ground forces can now obtain all-weather, close air support,
—when and where needed—with the new lightweight AN /TPQ-10. This
is the first Lelicopter-transportable, high-accuracy control radar for pre-
cision air support. Developed for the U. S. Marine Corps by General
Electric’'s Heavy Military Electronics Department, the versatile new sys-
tem can also provide aircraft control for emergency supply airdrops,
paratroop placements and aerial mapping. 17607

Progress s Our Most Important Product
HEAVY MILITARY ELECTRONICS DEPARTMENT /

DEFENSE ELECTRONICS DIVISION ¢ SYRACUSE, NEW YORK / G E N E R A I_ @ E LE CT R I c



Stanford Untversity, Stanford Eleclronies
Labs., Stanford, Calif.

“Simulation of a Low Aldtude \ir
Battle Over Varied Terrain,” 1. . A cGee,
IBM Corp., Federal Systems Div.. Owego,
N, Y.

“Signal-Sorting at the Receiver in Radar
Reconnaissance,”™ 1. C. Jackson, Stanford
University, Stanford Electronics Labs., Stan-
ford, Calif.

“The AN/APQ-80 Low Altitude Auto-
matic Terrain Following System,” D. E.
Corp, Cornell  Aeronautical Lab., Inc.,
Buffulo, N. }.

Session 4.2—Computer Technology

Moderator: Dr. Sam Alexander, Nutional
Burean of Standards, Washington, D. (.

“Evolution of Computer Concepts and
Techniques,” Dr. W H. Ware, RAND Corp.,
Santa Monica, Calif.

“Review of Current Capabilities,”™ Dr.
Sam Alexander, National Bureau of Stand-
ards, Washington, D. C.

“Trend in Rescarch on Computer Com-
ponents,” R. D. Elbourn, National Bureau of
Standards, Washington, D. C.

Session 3.3—Radar I

Moderator: A. Weinstein, Chief Sur-
veillance Div., Office, Director of Defense Re-
search and Engrg., Washington, D. C.

“A Note on the Spatial Information
Available from Monopulse Radar,™ D. B,

Anderson and D. R. Wells, Autonelics,
Anaheim, Calif.
“Breadboard  COLIDAR  (Coherent

Light Detecting and Ranging) Systems,”
AL Stitch, F. J. Meyers, J. H. Morse, and
E. J. Woodbury, Hughes Aircraft Co., Engrg.
Diz., Culver City, Calif.

“Comparison of Short ARC Tracking
Systems for Orbital  Determination,” R,
Lieber and S. Shucker, RCA, Defense Elec-
tronic Products, AMoorestown, N. J.

“ECM System Analysis,” J. T Oblinger,
HRB Singer, State College, Pu.

“Some Advances in C\W Radar Tech-
niques,” Dr. J. D. Harmer and W. 8.
O'Hare, Missile and Space Div., Raytheon
Co., Bedford, Mass.

Session 3.4—Communications II

Moderator: Claud Beckham, Eveculive
Assistant to Vice President—Defense, Ameri-
can Telephone and Telegraph Co., Washing-
ton, D. C.

“famming Implications of Experiments
on Interrupted Speech,”™ D, 1. Tufts, Har-
card University, Div. of Engrg. and Applied
Physics, Cambridge, Mass.

“Attenuation of Electromagnetic  Ra-
diation from Polaris,™ J. D. Mever, Electro-
magnetics Research, Lockheed MMissiles and
Space Div., Sunnyvale, Calif.

“Solid State, S-Band Single Sideband
Suppressed  Carrier Transmitter,”™ W. J.
Muaciag, Svlvania Electronic Systems, Am-
herst, N. 1.

“Status of Radiation Effects Studies,”
E. E. Conrad, Bethesda, M.

“A New Digital Communication System

Modified  ‘Diphase’,™ D.  Douglas, G.
Aaronson, and G. Meslener, RCA, Defense
Electronic Products, New York, N. Y.

Session 3.5-—Aerospace Technology

Moderator: Dr. C. T. Morrow, Aerospace
Corp., Los Angeles, Calif.
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“Rocket Propulsion,”™ Hank Burlage, Na-
tional Aeronantics and Space Administra-
tion, Washington, D. C.

“High-Energy Rocket Propulsion,™ C. J.
Wang, Aerospace Corp., Los Angeles, Calif.

“Attitude Control and Guidance,”™ J. F.
Shea, AC Spark Plug Co., Milwaukee, Wis.

“Payloads and Re-entry Vehicles,”™ L. D.
Ely, Aerosapce Corp., Los Angeles, Calif.

“Space Science and [nstrumentation,”
Martin Swetnik, National Aeronautics and
Space Administration, Washington, D. C.

Wednesday Morning, June 28
Session 4.1—Satellite
Communication Session

Moderator: Brig. Gen. G. P. Sampson,
Director of Operations, Defense Connmunica-
tion Agency, Washington, D. C.

“Communication Satellite Need Now
and Future,” Ralth Clark. Assistant Direc-
tor for Communications, Office, Director of
Defense Rescarch and Fngrg., Washington,
D.C

Limitations  in  Technology—Problem
Areas,” Dr. Charles Morrow, Aerospace
Corp., Los Angeles, Callf.

“Various DPresent Approaches,” 1) Pas-
sive Satellite—Afaj. Don Nowakowski, Air
Force System Command, Washington, D. C.
2) Active Satellite—Sam  Brown, Advent
Management Agency, Washington, D. C.
3) Lofti—Emerick Toth, Radio Div., Naval
Research Lab., Washington, D. C.

“Future Prospects,” .l. G. Kandoian,
IT&T Co., Nutley, N. I.

A panel discussion and question period
will follow this session.

Session 4.2-—Space Physics

Moderator: Robert Jastrow, Chief, Theo-
retical Div., National Aeronautics and Space
Administration, Washington, D. C.

“Introductory  Statement on  Funda-
mental Scientific Problems in Space Re-
search,” Robert Jastrow, NASA, Washing-
ton D, C.

“Measurement of Fields and Particles in
Space: Sun/Earth Relationships,” C. P.
Sonnet, NASA, Washington, D. C.

“Lunar and Interplanetary Spacecraft
Development,” Orin Nicks, NASA, Wash-
angton, D. C.

Session 4.3—Radar II
Moderator: J. Whitman, [ustitute of De-

Sense Analvsis, Washington, D. C.

“A Wide-Open Frequency-Reading Re-
ceiver,” J. L. Grigsby, .Applied Technology,
Inc., Palo Allo, Calif.

“Gronnd Clutter and its Caleulation for
Airborne Pulse Doppler Radar,” G. R.
Hetrich and S. D. Coleman, Air Arm Div.,
Westinghouse Electric Corp., Baltimore, Ald.

“Automatic Tracking Considerations for
Ballistic Targets,” S. cAdelman and S, M.
Shinners, Sperry Gyroscope Co., Div. of
Sperry Rand Corp., Surface drmament Dig.,
Great Neck, N. V',

“Limitations on Dynamic Range and
Multitarget Resolution in Search or Track
Radars due to Distortion,” Dr. U L. Rubin
and J. V. DiFranco, Surface Armament
Div., Sperry Gyroscope Co., Great Neck,
L.I,N. Y.

“A Target Angle Computation Method
for Multi-Beam Radars,” If. C. Kreide and
J. V. Popala, Missile and Space Div.,
Raxtheon Co., Bedford, Mass.

WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE

“Pulse-to-Pulse Target Correlation with
Range Only Data,” D. F. Allen, C. E. Dan-
tas and II. C. Kreide, Missile and Space Div.,
Raytheon Co., Bedford, Mass.

Session 4.4—Military Systems

Moderator, A. Wimer, Chief Scientist,
AAir Force Svstems Command.

“Automation in Precision Plotting and
Drafting,” C. W. Hargens, 111, The Franklin
Institute, Philadel phia, Pa.

“A Position Dilference Svstem Using
Satellite Doppler Signals,™ Leonard Farkas,
RCA, Alissile and  Surface Radar Div.,
Moorestown, N. J.

“Utilization  of UDOFTT  (Universal
Digital Operational Flight T'rainer Tool) in
Training Rescarch,”™ D. W. Poole, U. S.
Naval Training Device Ctr., Port Washing-
ton, N. 1.

SAUDIT, An Automatic Unattended
Detection [nspection Transmitter for the
Monitoring of the Nuclear Test Ban,” C. C.
Abt, Advanced Dev. Lab., Raytheon Weapons
and Space Div., Bedford, Mass.

“Automatic Detection of Changes in
Reconnaissance Data,” Dr. Asriel Rosen-
Jeld, Budd Electronics, Inc., Long Island
City, N. V.

Wednesday Afternoon

Session S.1—Ballistic Missile
Defense (Secret)

Sponsor: Advanced Rescarch Projects
Agency.

Moderator: 4.
Praject Defender.

“Review of Project Defender,” A. Ruben-
stein, ARPA, Washington, D. C.

“Ballistic Defense Systems,” J. L. Crone,
ARPA, Washington, D. C.

“Re-Entry Physics,”™ K. Cooper, ARPA,
Washington, D. C.

“Radar,” J. Whitman, ARPA, Washing-
ton, D. C.

“lonospheric  Research,” C. .
ARPA, Washington, D.C.

“Kill Mechanisms,” Roy Weidler, ARPA,
Washington D. C.

“Infra-Red Background,”™ R. Zirkind,
ARPA, Washington, D. C.

Summary: Dr. J. P. Ruina, Director,
ARPA, Washington, D. C.

Rubenstein,  Director,

Cook,

Session 5.2—Modern Low
Noise Receiving Systems

Moderator: Dr. Robert Adler, Uice Presi-
dent and Associate Director of Research,
Zenith Radio Corp., Chicago, Il

“Notse Concepts Applicd to Receiving
Systems,” M. T Lebenbanm, A1l Dir. of
Cutler-ffammer, Inc., Meclville, L. 1., N. Y.

“Survey of Modern Low Noise Ampli-
tiers,” Dr. Glen Wade, Spencer Lab., Ray-
theon Co., Burlington, Mass.

“Recent System Application of - Low
Noise A\mplifiers,” Dr. K. Il RKingston,
MIT Lincoln Lab., Bedford, Mass.

Session 5.3—Data Handling

Moderator: Dr. L. Van Atta, Special As-
sistant to Director of Defense—Rescarch and
Engrg., Washington, D. C.

“Polynomial Filtering of Signals,™ F, 11",
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‘When you specify BUSS and FUSETRON fuses
you can be sure of safe, dependable,
trouble-free protection for your equipment

under all service conditions.
Every BUSS and FUSETRON fuse is tested in
a sensitive electronic device that automatically rejects
any fuse not correctly calibrated, properly
constructed and right in all physical dimensions.

PROCEEDINGS OF THE IRE June, 1961

Chances are you will find in the complete BUSS
line the fuse and fuse mounting to fit your
requirements — but if your protection problem is
unusual, let our engineers work with you and
save you engineering time.

To get full data for your files, write for
BUSS bulletin on small dimension fuses and
fuseholders. Form SFB.




Nesline, Jr., Raytheon Co., Missile Systems
Div., Bedford, Muss.

“Multiple Monitoring of Single Events,”
G. R. Cooper, Professor of Elec. Engrg.,
Purdue  University, Lafayelte, Ind., and
P. M. Kelly, Acronutronic Div. of Ford
Motor Co., Newport Beach, Calif.

“High Speed Data Sorting Using Nag-
netic Drums and a Large Electrostatic CRT
Display,” E. B. Carne and B. G. Tragub,
Ground Data  Handling Equipment Lab.,
Melpar, Inc., Falls Church, Va.

“Target Assignment MNodels,” . J.
Queency, Systems Crileria  Section, The
Martin Co.. Baltimore, Md.

“Computer-Radar Environment Inter-
play,” R. B. Angus, R. R, Fidler,and P. A.
Marino, Sylvania, Data Systems Operations,
Needham, Mass.

Session 5.4—Electron Devices

Moderator: K. Garoff, Directoi. Electron
Tube Div., US Army R&D Labs., Fort
Monmouth, N. J.

“A 2200 Megacyele Transmitter  for
Sattellites,” . 2. Quinlivan and 8. E.
Smith, Radiation, Inc., Melbourne, Fla.

“Microwave Delaved Automatic Gain
Control Applied to Traveling Wave Tube

Systems,” L. Van Brunt and N. W, Hansen,
1TE&T Federal Lubs., Nutley, N. J.

*An X-Band Helix-Type TWT for Satel-
lite Applications,™ J. H. Herman, Electronic
Tube Div., Sperry Rand Corp., Greal Neck,
L.1,N. Y.

“Characteristics of a Backward Wave
Oscillator Employing an External Feedback
Circuit,” S. J. Ameen and Robert Plumridge,
Raxtheon Co., Microwave and Power Tube
Div., Spencer Lab., Burlington, Mass.

“A Quick Heating Rugged, UHF, Cer-
amic Pencil Triode for Missiles and Satel-
lites,” S. W. Bogaenke and O. Johak, Jr.,
RC:A, Harrison, N. J.

Third National Symposium on Radio
Frequency Interference

SHERATON-PARK HoTter, WasHixatox, D. €., Juye 12-13, 1961

Monday Morning, June 12

Opening Remarks: D, R, J.
Symposium Chairman.

Keyv Note Address: “The National Elec-
tromagnetic Compatibility Program,™ Meaj.
Gen. J. Dreyfus.

White,

Session [—The RFI Problem from the
Users’ Viewpoint

Chairman: E. .Ulen, FCC.

“FAN Radar and ATC Interference,”
H. Burton, F:A.l.

“Missile Range Interference,” R. Jones,
Frequency Coordinator, A MR,

“Naval Radiation Hazards,”™ J. Roman,
RCA Service Co.

“Tactical Communications Interference.”

“Military Radar Interference.”

“Radio Astronomy Interference.”

“Commercial-Industrial Interference.”

Panel Discussion—Seven speakers and
three invited panclists.

Monday Afternoon
Session II—Data Needs and Data Formats

Chairman: S. Bailey, Jansky and Bailey,
Inc.

“Transmitters and Antennas,” . Sachs,
Armour Research Foundation,

“Receivers,” K. Heisler, Jansky and
Bailey, Inc.

“Propagation  Media,”™ 11",
National Bureau of Standards.

Yanel Discussion—Three speakers and
five invited panelists.

Critchlow,

Tuesday Morning, June 13

Session III—Instrumentation Needs and
Instrumentation Limitation

Chairman: 1. Dinger, NRL.

“Instrumentation Needs,” D. Ports, I,
Hill, and K. Heisler, Jansky and Bailey,
Inc.
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“Instrumentation Needs,” J. G. Holey
and C. Blakley, Georgia Institute of Tech-

nology.
“Instrumentation  Limitation  Below
1GC.™ Dr. Huaber, University of Pennsyl-

vania, and Eckersley, Ark Electronics, Ine.
“Instrumentation  Limitations  above
1GC," Dr. F. Morris, Electro- Mechanics, Inc.
Panel  Discussion— Four speakers and
four invited panelists.

Tuesday Afternoon

Session IV—Progress in Interference and
Compatability Programs

Chairman: Dr. R. Showers, University of
Pennsylvania.

“Interference Coordination Aspects of
Satellite Communications  Systems,”  Dr.
S. G. Luts, Hughes Research Lab.

“Dark Noise Generation of Super Power
Tubes,” J. T. Coleman, RC.1.

“Predicting Power Transfer Between
Large Aperture Antennas at Close Range,”
E. Jacobs, University of Pennsylvania.

“Modeling Techniques for Interference
Measurements,” C. R. Miller, RADC, and J.
Pullara, Melpar, Inec.

“A Sampling Technique for the Meas-
urement of Multimode Harmonic Power,”
E. M. T. Jones and E. D. Sharp, Stanford
Research Institute.

The following series of tutorial papers
will run concurrently with the main pro-
gram, and will cover selected subjects in the
fields of interference prevention and fixes,
instrumentation advances, and system prob-
lems involving prediction and control.

Session I—Shielding, Filtering, and the
Near-Field Problem
“Enclosure Shielding in Radio Interfer-
ence,” C. B. Pearlston, Jr., Nortronics.
“RF Shielding Analogies,™ 0. P. Schrei-
ber, Technical Wire Products, Inc.
“Effective Broadband Filtering for Inter-
ference Elimination in the Frequency

Range from 10 NMceps to 10,000 Neps,”
I1. M. Schlicke, Allen-Bradley Co.
“Interference \spects of Fresnel Region
I’henomena,”™ B. Lindeman, Rome Air De-
velopment Center.
“Alternate-Bonding  and  Radio
ference,” C. B. Peariston, Nortronics.

Inter-

Sess’on [I—Instrumentation and
Measurement Techniques

“Bandwidth Relationship in IF Ampli-
fiers,” R. B. Schuls, Armour Rescarch
Foundation.

“RF Susceptibility Testing Techniques
for Airborne Electronic Equipment,”™ 1. B.
Clark, Douglas Aircraft.

“Interference Instrumentation,”
Miller, Rome Air Development Center.

“Instrumentation for the Measurement
of Extremely Low Levels of Radiated Inter-
ference,™ J. P. Rutsey, The [inchman Corp.

“The Current Probe—A New Device in
the Field of Radio Interference Measure-
wment,” H. E. Vifers, USASRDL, Fort Mon-
mouth.

“Alternate-Documenting  Probable  Er-
rors of Measured C-E Parametric Data,”
D. R. J. White, Don White Associates.

C. R.

Session III—Systems Problems

“Some Practical Approaches in the Con-
trol of Interference in Airborne Weapons
Systems,” A. E. J. Dionne, Grumman Air-
craft.

“Irradiation-Susceptibility Nomograph,”
F. Kugler and A. R. Kall, Ark Electronics,
Inc.

“Government Regulation of Unlicensed
RF Equipment as a Means of Controlling
RFL,” L. G. Whipple and II. Garlan, FCC.

“Frequency Management in the Army
Electromagnetic Compatibility Program,”
C. A. Gregory, U. S. Army Radio Frequency
Engineering Office.

“A Discussion of the Site Effect Prob-
lem,” D. C. Ports and T. R. Evans, Jansky
and Bailey, Inc.
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PORTABLE KLYSTRON POWER SUPPLY 809-A

featuring: e New compact size: 8” x 12” x 15” o New low in reflector voltage ripple: less than 1 mv rms e New
planetary gears to give finer adjustment of reflector voltage o New design including internal blower, built-in cabinet tilt
stand, PRD expansion coil cord with polarized ac plug e Direct reading of beam voltage or current on front panel meter.
Regulated beam voltage 250 to 600 volts; regulated reflector voltage 0 to —900 volts; 6.3 volt ac filament supply.
Reflector voltage available either unmodulated or internally modulated by square wave or sawtooth. Send | warmis |
for data! PRD ELECTRONICS, INC.: 202 Tillary St., 3rooklyn 1, New York, ULster 2-6800; IEliiaaiad
1608 Centinela Ave., Inglewood, California, ORegon 8-9048. A Subsidiary of Harris-Intertype Corporation.

New from PRD!
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EXECUTIVE

1. V. Berkner, Chairman
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1. F. Byrne
P. E. Haggerty
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Ernst Weher

ADMISSIONS

1. L. Sheldon, Chairman

T. M. Bloomer
. W. Borden
[ R Bowvd
L Byam, e
W KL Darnell
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N. S, Freedman

R. F. Guy

H. W, Katz

F. S, Mabry

W, Lo Relm

S, W, Rosenthal
R. M. Ryder

B. F. Tyson

W, D, White
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I. N. Dyer, Chairman

K. C. Bk
<. M. Boone
G HL Feu
D, B Harris
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[.. D. Smullin
AL Solomon

AL H. Sommer
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Peter Strum
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Charles Susskind
G. C. Sziklai
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G. K. Teal
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H. P. Thomas
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Ernst Weber
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R. {.. McFarlan, Chairman

B. J. Dasher 3. M. Oliver
R. E. Moe George Sinclair
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Fornst Weber, Chairman
1. R Whinnery, Viee Chairman

D, 1. Arenbery 1. M. Kinn, Jr.

G. WL Bailes C. W, Liude

.. V. Berkner I’ K. McElroy
1. F. Byrne R. L. MeFarlan
AL AL Cohen WL DL Novak
Louis Costrell 2. AL Post

.. G, Cumming R. R, Reisz
Sidney Darlington 1. M. Salzer

1. E. Eisclein H. P, Schwan
C. .. Engleman R. M. Showers
R. P. Gittord R. R. Thalmer

P. k. Green, Jr.
G. L Hagerty
C. M. Harris
T. W, Jarmic
15, C. Jordan

Kivo Tomivasu
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K. M. Uglow, Jr.
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1. G, Witting
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R. C. MacNeety, Jr., Chairman
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Jack Raosa
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PUTTING MAGNE'!ICS TO WORK

]
|
|
|
|
i
|
A

CAN YOU DESIGN PAST 60 (cycles, that is)?
Sign up for Magnetics Self-Improvement Course

Whether you are an older engineer or a young magnetic
c1rcun designer, you may be faced with the prob]cm of

lesigning for load frec ncies greater than 60 cycles . . .
or 400 cycles. Your solutions come faster when you re-
fresh your memory with Lesson 11 of the Magnetics,
Inc. self-improvement course.

. or you may want to reduce circuit size by reducing
core size, or by using fewer turns of wire with no increase
in control current.

You’ll rediscover the solutions to these and other
problems dealing with frequency and core size in this
sccond lesson. What’s more, you may find new ways to
control high frequency induction heating units, high
speed motors, the newer types of fluorcscent lighting,
or a host of other devices.

For your sake — and ours, too, because we manufac-
ture and sell high permeability cores used in amplifier
circuits — usc the coupon now.

PROCEEDINGS OF THE IRE June, 1961

Incidenially, if you missed Lesson 1 (How To Reduce
Magnetic Circuit Size and Response Time) we'll send
it along.

MAGNETICS inc.

® 8 6 & 4 6 6 4 s s L 8 s 0 e e s s s s e s u s s s e e s s s s e s

MAGNETICS INC., DEPARTMENT P-88, BUTLER, PA.
Pleose enroll me in the Magnetics, Inc. Self-Improvement Course
ond send me all the lessons as they are made available.

.
.
.
.
.
.
.
.
.
.
.
.
.

nome title
company.
address .
Note: If you've opplied for Lesson |, no further application is necessary, .
You will receive the entire series. .
.

L T T I T R I I A R
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Special Committees

ARMED Forces Liaisox
COMMITTEE
G. W. Bailey, Chairman

IRE-TEE INTERNATIONAL
Liatson COMMITTEE
F. S, Barton F. B. Llewellyn
Ralph Bown G. G. Mayer
R. H. Davies R. L. Smith-Rose
Willis Jackson J. A. Stratton

PROFESSIONAL RECOGNITION

G. B. Hoadley, Chairman

C. C. Chambers
. F. Dart

W, E. Donovan
C. M. Edwards

Technical Committees
20. STANDARDS COMMITTEE

C. H. Page, Chairman
J. G. Kreer, Jr., Vice Chairman
H. R. Mimuo, Vice Chairman
1.. G. Camming, Vice Chairman

W. Mason

R. L. Mattingly
D. E. Maxwell
P. Mertz

J. H. Armstrong

J. Avins

G. S. Axelby

M. \W. Baldwin, Jr.
J. M. Barstow H. I. Metz

W. R. Bennett E. Mittelmann

L. V. Berkner L. H. Montgomery,
J. G. Brainerd Jr.

A. G. Clavier S. M. Morrison

S. 1. Cohn G. A. Morton

D. C. Cook J. H. Mulligan, Jr.
F. A. Comerci C. D, Owens

G. A. Espersen M. L. Phiilips

. A. Gerber R. L. Pritchard
A. B. Glenn P. A. Redhead

V. M. Graham R. H. Rediker

R. A. Hackbusch C. M. Ryerson
R. T. Haviland R. Serrell

L.. C. Hobbs \W. AL Shipman
A. G. Jensen H. R. Terhune
I. Kerney E. Weber

E. R. Kretzmer J. W, Wentworth
W, T. Wintringham

COORDINATORS

E. Weber, Standards
J. G. Kreer, Jr., Measurements
H. R. Mimmno, Definitions

20.8 BASIC TERMS

I. G. Brainerd, Chairman
MW, Baldwin, Jr. . G. Kreer, ]Jr.
C. L Page

20.11 INTERNATIONAL STANDARDIZATION
ACTIVITIES

AL G. Jensen, Chairman

M. W. Baldwin, Jr.  J. G. Brainerd
L.. Podolsky

20.12 AD HOC COMMITTEE ON
ENVELOPE DELAY

R. M. Morris, Chairman
1. R, Popkin-Clurman, Vice Chairman

1. Baracket .. Al Looney

Doba, Jr. D. W, Peterson

D. Fowler 0. .. Prestholde

. L. Fredendall J. L. Stern (alter-
R. N. Harmon nate)

R. C. Kennedy J. Tillman

D. Kentner W, T, Wintringham

CE e
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20.14 AD HOC COMMITTEE
ON PROCEDURE

M. W, Baldwin, Chairman
D. E. Maxwell

20.18 AD HOC SUBCOMMITTEE ON
ANNUAL STANDARDS MEDAL

H. R. Terhune

AL G. Jensen, Chairman
M. W. Baldwin J. G. Brainerd

2. ANTENNAS AND WAVEGUIDES

R. L.. Mattingly, Chairman
K. S. Packard, Vice Chairman
M. S. Wheeler, Secretary

C. C. Allen P. A. Loth

J. Blass A. A. Oliner
H. V. Cottony D. C. Ports
G. A. Deschamps S. W, Rubin
P. W. Hannan W. Sichak

R. C. Hansen C. J. Sletten
H. Jasik P. H. Smith
D. J. LeVine W. V. Tilston

E. N. Torgow

2.5 METHODS OF ANTENNA

MEASUREMENT
R. C. Hausen, Chairman
E. Bock R. Krausz
R. Clapp D. Krienheder
J. E. Holland K. A. Norton
S. Kerber R. Stegen
T. Kinaga .. C. Vanitta

2.6 DEFINITIONS OF ANTENNA TERMS
1>, tl, Smith, Chairman

C. C. Allen P. S. Carter
P. W. Hannan

30. AUDIO AND ELECTROACOUSTICS

. Kerney, Chairmun
W. W, Lang, Vice Chairman
M. Copel D. L.. Favin
N. H. Crowhurst 1. Hirseh
A. P. Evans F. L. Hopper
R. H. Rose

CONSULTANTS
A. B. Cohen .. J. Malmsten
E. E. Gross AL AL MeGee, Jr.
H. C. Hardy H. F. Olson
F. K. Harvey F. W. Roberts
F. S, Hird V. Salmon
A HL Lind I>. B. Williams

30.1 AUDIO DEFINITIONS

R. H. Rose, Chairman

C. R. Morris
C. W. Vader=en

CONSULTANTS
AL CL Angus
E. V. Carlson

30.3 METHODS OF MEASUREMENT
OF DISTORTION

L.. Fink
R. A, Hackley

J. D. Hirsch, Chairman
P. Pritchard, Vice Chatrman
W, .\ Munson
CONSULTANT

M. AL Cotter

30.4 METHODS OF MEASUREMENT
OF NOISE

W, W, Lang, Chairman

\W. D). Cochran
A. L. Cudworth

E. E. Gross

R. A. Kaenel

D. E. Nelson V. Savchuk, Jr.

G. \. Singer
CONSULTANTS

T. A. Honigfeld
R. C. Moody
J. P. Smith

30.5s METHODS OF MEASUREMENT OF
SYSTEMS TRANSMISSION
CHARACTERISTICS

AL AL Alexander
. Harvey

2
s

30.6 METHODS OF MEASUREMENT OF
MICROPHONE CHARACTERISTICS

M. Copel, Chairman
. C. Nchrbas, Vice Chairman

\". Brociner
W. D. Goodale

L. R. Hagey
G. A. Marchand

CONSULTANTS
R. W. Benson F. Massa
W. T. Fiala H. F. Olson
30.7 METHODS OF MEASUREMENT OF
LOUDSPEAKER CHARACTERISTICS
N. H. Crowhurst, Chairman

A. B. Cohen D. L. Favin
M. Copel R. J. Larson
R. M. Wolfe

CONSULTANT

R. P. Johuson

30.8 METHODS OF MEASUREMENT OF
RECORDING AND REPRODUCING
TRANSDUCER CHARACTERISTICS

4. CIRCUITS

J. T. Bangert W, A, Lynch
W. R. Bennett S. 1. Mason
J. G. Brainerd C. H. Page
A. R. D'Heedene E. 11, Perkins
R. M. Foster E. ]. Robb
W, H. Huggins AL P Stern

R. Kahal
B. K. Kinariwala
H. L. Krauss

J. J. Suran
\W. N, Tuttle
L.. Weinberg

4.2 LINEAR LUMPED-CONSTANT
PASSIVE CIRCUITS

L.. Weinberg
G. L. Matthaei
J. G. Truxal
4.3 CIrcUIT TOPOLOGY
R. M. Foster, Chairiman

R. L.. Dietzold
S. Goldman

J. AL Aseltine
R. Kahal

. .\\. Guillemin
J. Riordan

4.4 LINEAR VARYING-PARAMETER AND
NON-LINEAR CIRCUITS

W. R. Bennett, Chairman
J. G. Kreer, Jr. C. H. Page
1. R, Weiner

4.7 LINEAR ACTIVE CIRCUITS INCLUDING
NETWORKS WITH FEEDBACK
SERVOMECHANISM

E. H. Perkins, Chairman
E. J. Angelo, Jr. J. M. Mauley
W. A. Lynch C. F. Rehberg

4.8 CIRCUIT COMPONENTS

A. R. D'Heedene, Chairman

4.9 FUNDAMENTAL QUANTITIES
H. 1.. Krauss, Chairman
P. F. Ordung J. D. Ryder
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A-B Type TR
Resistor
Actual Size

new electronic timepiece
uses

Type TR Mmlature
Composition Resistors

With its miniature tuning fork and electronic circuit, \ 5 L 4
Accutron introduces an entirely new principle to ! P
timekeeping—one which promises unprecedented
wrist timepiece accuracy. Strapped to your wrist, it
i1s guaranteed not to gain or lose more than one
minute a month.

Allen-Bradley Type TR tiny resistors enabled
Accutron designers to achieve the required circuit
miniaturization for a wrist timepiece —without sacri-
ficing reliability. This circuit controls the 360 pulses
of power each second—31 millior per day—that
drive the tuning fork. Although incredibly small,
these Type TR miniature composition resistors are
made by Allen-Bradley’s exclusive hot molding pro-
cess that guarantees complete freedom from catastrophic
failures! A-B Type TR resistors are conservatively
rated 1/10 watt at 70°C.

There are also other Allen-Bradley space-saving
potentiometers, capacitors, and h-1 filters that can
help solve your miniaturization problem. And you
obtain the same reliability for which the larger
Allen-Bradley components have earned a world-wide
reputation. For full details, send for Publication 6024.

TRADEMARK BULOVA WATCH CO., INC,

DRIVE COIL ' MAGNETIC CUP
, AND PHASE (
Type TR 1/10 Watt MIL TYPE RC 06 o \‘%—T L4 —— CONICAL MAGNET
— D - —- | 4 A
Type CB 1/4 Watt MIL TYPE RC 07 ‘, . , DRIVE COIL
e R e v '
Type EB 1/2 Watt MIL TYPE RC 20

Type GB 1 Watt Q’ " MIL TYPE RC 32 ' \ \U JH
- W . ~TRANSISTOR
L P ——— N ' /
Type HB 2 Watts LH!MIL TYPE RC 42 TERe — g ' '

ALLEN-BRADLEY ziciui components

Allen-Bradley Co., 222 West Greenfield Avenue, Milwaukee 4, Wisconsin + In Canada: Allen-Bradley Canada Ltd., Galt, Ontario



Guaranteed.

Reliable
Performance

and

Stable
Settings

UNDER EXTREME
ENVIRONMENTAL
CONDITIONS

In critical applications, Allen-Bradley Type R adjustable
fixed resistors are without equal. For example, in recent tests*
Type R resistors successfully withstood acceleration, shock,
and vibration five times better than the latest MIL Spec re-
quirements. Such wide margin of safety is your assurance of
complete reliability. Virtual indestructibility is obtained
through an exclusive Allen-Bradley process in which the
solid resistance elements and the insulating mounting are hot
molded into one integral unit. The moving element is self-
locking for absolutely stable settings. Also, the Type R con-
trol allows “stepless’ adjustment of its resistance.

The molded case of the Type R control is watertight and
dust-tight. Rated 's watt at 70°C, these Type IR controls
are available in values from 100 ohms to 2.5 megohms.

*Test Report £71801. Sept. 1900, United States Testing Co.. In .

NEW CUP GUARD

permits adjustment
after encapsulation

NEW PANEL
MOUNTING
permits front of
panel adjustment

ALLEN-BRADLEY | zecreome

COMPONENTS

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.




4.10 SOLID STATE CIRCUITS
R. H. Baker, Chairman

R. L. Bright R. E. McMahon
D. C. Engelbart R. D. Middlebrook
T. R. Finch D. O. Pederson

E. W. Fletcher \W. J. Poppelbaum

E. Gonzales (Mter- AL K. Rapp

nate) G. 1. Royer
R. A. Henle J. Russell
G. B. Herzog Q. W, Simpkins
R. E. Lee A. P. Stern
M. H. Lewin . E. Sumner
1. G. Linvill J. J. Suran
A.W. Lo R. R. Webster

4.11 SIGNAL THEORY
W, H. Huggins, Chairman

7. ELECTRON TUBES

G. A. Espersen, Chairman
H. J. Reich, Vice Chairman

M. Adelman \". Learned

S. Bloom H. N. Lewis
E. M. Boone ALS. Luftman
P. A. Fleming A, M. Morrell
H. B. Frost G. D, O’ Neill
K. Garoft AT Potjer
H. A, Haus P. A. Redhead
J. Hennel H. Rothe

M. Houlier

A. Kondo \V. Veith

P. M. Lapostolle B. H. Vine
R. R. Warnecke

M. ], Sarullo

7.1 TUBES IN WHICH TRANSIT- TIME
1S NOT ESSENTIAL

M. J. Sarullo, Chairman
T. A. Elder R. W. Slinkman
T. J. Henry L. E. Spitzer
AV, T Millis A, K. Wing
AL H. Young
7.2 CATHODE-RAY TUBES

A. M. Morrell, Chairman

F. L. Burroughs \W. L. Holford

\". C. Campbell R. 8. Hunter

J. P. Foltz L. Huyler

H. K. Hammond R. Koppelon

F. R. Hays M. F. Magargal
G. F. Hohn W. T. Nottingham

E. W. Shinholt

7.3 GAS TUBES
H. H. Wittenberg, Chairman

. H. Burnett W. Minowitz
E. J. Handley G. G. Riska

R. A, Herring L. W. Roberts
D. £, Marshall W. W. Watrous

AL D. White
7.3.1 METHODS OF TEST FOR TR
AND ATR TUBES
L. W. Roberts, Charrinan
N. Cooper, Secretury

[.. Gould
H. Heins

[. Retngold
R. Scudder
W. J. Kearns E. Vardon
F. Klawsnik R. Walker

7.3.2 GAS-FILLED RADIATION
COUNTER TUBES

W. Minowitz, Chairman

E. Di Anni E. Wakefield
C. E. Hendee M. Youdin

7.4 CAMERA TUBES, PHOTOTUBES, AND
STORAGE TUBES IN WHICH PHOTO-
EMISSION IS ESSENTIAL
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M. Adelman, Chairman

S. F. Essig A, H. Sommer
G. W. ller R. G. Stoudenheimer
F. W. Schenke! R. M, Sugarman

7.5 HIGH-VACUUM MICROWAVE TUBES

E. M. Boone, Chairman

J. H. Bryant P. M. Lally

R. L. Cohoou H. L. McDowell
H. W. Cole AW, McEwan
AL S Glass R. R. Moats

J. M. Hammer M. Nowogrodzki
J. S. Hickey S, K. Webber

7.5.1 NON-OPERATING CHARACTERISTICS
OF MICROWAVE TUBES

M. Nowogrodzki, Chairman
R. L.. Cohoon, Secretary

M. S, Glass I. E. Reed
R. C. Hergenrother R, E. Vacarro

7.5.2 OPERATING MEASUREMENTS OF
MICROWAVE OSCILLATOR TUBES
R. R. Moats, Chairman
R. A. LaPlante, Secretary
T. P. Curtis J. T. Sadler
J. S. Hickey M. Siegman
G. 1. Klein AW, W, Teich
7.5.3 OPERATING MEASUREMENTS OF
MICROWAVE AMPLIFIER TUBES
H. L. Mc¢Dowell, Chairman
R. C. Knechtli, Secretary

AV, R. Beam .. \W. Holmboe

1. Berlin R. G. E. Hutter
M. R. Boyd P. M. Lally

P. Brennan A, W, McEwan
H. W. Cole C. R. Moster
H. Einstein R. W. Peter

1. J. Hersh S. E. Webber

G. Weibel
7.6 PHYSICAL ELECTRONICS

H. B. Frost, Chairman
I. G. Buck J. M. Lafferty
P. N. Hamblenton R. M. Matheson
I. E. White
7.8 CAMERA TUBES

B. H. Vine, Chairman

M. Rome
D. L. Schaefer

7.9 NOISE

J. A. Hall
B. R. Linden

H. A. Haus, Chairman
T. E. Tapley, Vice Chairman
G. M. Branch S. W, Harrison
\W. B. Davenport W, W, Mcleod
W. A, Harris E. K. Stodola

7.10 STORAGE TUBES

A. S, Luftman, Chairman
C. L. Corderman, Secretary

H. Albertine B. E. Day
C. J. Andrasco M. D. Harsh
A. Bramley H. Hook
J. Burns A. S, Jensen
G. Chafaris J. Koda
H. G. Cooper W, R. Miller
M. Crost H. M. Smith
F. Darne M. de Thomasson
D. Davis W. O. Unruh
S. Yanagisawa

7.12 AD HOC SUBCOMMITTEE ON IRE
STANDARDS PHILOSOPHY

G. D. O'Neill, Chairman

A T. Potjer, Vice Chairman
P. A Fleming T. E. Talpey
G. Hohn J. Tomalesky

8. ELECTRONIC COMPUTERS

I.. C. Hobbs, Chairman
G. \\. Patterson, Vice Chairman
W, T Clary, Jr. C. . Morrill
AL K. Havnes AW, O. Olander
R. P, Maver I. A. Rogers
W, H. Ware

8.3 STATIC STORAGE ELEMENTS
T. G. Chen . A. Sands
1. Rajchman R. Stuart-Williams
C. B. Wakeman

8.4 D1GITAL COMPUTER DEFINITIONS

R. P. Mayer, Chairman
G. W. Patterson, Vice Chairman
C. F. l.ee, Secrelary
1. R. Johnson T. H. Mott
R. .\, Kudlich M. H. \Weik
8.8 ANALOG COMPUTERS  DEFINITIONS
AND SYMBOLS

C. D. Morrill, Chairman
W. G. McClintock
T. A. Rogers
H. K. Skramstad

l.. Bauer
S, Fifer
H. Hamer

8.8.1 ANALOG COMPUTERS—DEFINITIONS
AND SYMBOLS (WESTERN DIVISION)

T. A. Rogers, Chairman

C. Leondes
H. Meissinger
1. Pleffer

9. FACSIMILE

P. Mertz, Chairman
I. H. Hackenberg, Vice Chairman
T. F. Benewicez, Secretary

H. F. Burkhard

G. Bekey
E. C. Deland
W, K. Kindle

I. H. Long

R. S, Egolf K. R. McConnell

D. Frezzolini R. H. Ralls

J. R. Hancock H. C. Ressler

.. R, Lankes AL R Smith

26. FEEDBACK CONTROL SYSTEMS
G. S, Axelby, Chairman

F. Zweig, Vice Chairman

J. C. Lozier

J. S Mayo

J. H. Mulligan, Jr.
W, M. Pease

J. G. Truxal

J. E. Ward

S, B. Williams

26.1 SYMBOLS AND TERMINOLOGY
R. Kramer, Chairman

F. . Caruthers K. 8. Narendra
N. H. Choksy F. H. Russell
I". De Russo F. Tuteur

(:. .\, Biernson
N. H. Choksy

H. ti. Freeman
R. Kramer

t. P. Lindorff
D. L. Lippitt

26.2 METHODS OF MEASUREMENTS
AND TEST OF FEEDBACK
CONTROL SYSTEMS

D. Lippitt, Chairman
10. INDUSTRIAL ELECTRONICS

E. Mittelmann, Chairman
k. A, Keller, Vice Chairman

R. L. Brown H. R. Meahl
E. W. Chapiu W. D. Novak
C. W. Frick E. A. Roberts
R. A. Gerhold W. R. Thurston
A. R. Gray V. Wouk
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CONSULTANT
B. Cooper
10.3 INDUSTRIAL ELECTRONICS INSTRU-
MENTATION AND CONTROL
W. D. Novak, Chairman
C. E. Jones, Vice Chairman
H. S. Bennett 2. AL Keller

R. 1. Brown . Mittelmann
T. Kaslow P. AL Newman
W. AL Wildhack
CONSULTANT
K. Lion

10.4 METHODS OF MEASUREMENT
H. R. Meahl, Chairman

10.5 ULTRASONICS

.. Batchelder, Chairman

Q. E. Mattiat
H. F. Osterman
W, . Raney
T. F. Hueter M. Strasberg
F. V. Hunt IX. B. Wright

10.6 REGULATED POWER SUPPLIES

V. Wouk, Chairman

11. INFORMATION THEORY AND
MODULATION SYSTEMS

E. R. Kretzmer, Chairman
K. 1. Powers, Viee Chairman
P. L.. Bargellini
F. K. Becker A DL Perry
N. M. Blachman ]. F. Peters
T. P. Cheatham, Jr. I..S. Schwartz
L. A. DeRosa F. I.. Stumpers
E. W. Keller W. Do White

11.1 MODULATION SYSTEMS

J. V. Bouyvoucus
T. J. Bulat
S. K. Jacke

1. G. Kreer, }r.

K. H. Powers, Chairman
P. L. Bargellini <. W, Keller
F. K. Becker AL D Perry, Jr.
I.. S. Schwartz

11.2 EAST COAST INFORMATION THEORY
P. L. Bargellini

25. MEASUREMENTS AND
INSTRUMENTATION

C. D. Owens, Chairman
G. B. Hoadley, Vice Chairman

M. J. Ackerman M. C. Holtje

P. S. Christaldi G. A. Morton

J. L. Dalke J. M. Mulligan

G. B. Hoadley M. C. Selby
R. M. Showers

25.1 BASIC STANDARDS AND
CALIBRATION METHODS
M. C. Selby, Chairman
R. A. Braden
E. W, Chapin

P. P. Lombardini
B. . Hand

C. K. Menneken
S. W, Rosenthal
R. A. Soderman
.. B. Wilson

5. C. Wolzien

25.2 DIELECTRIC MEASUREMENTS
J. L. Dalke, Chairman
C. A. Bieling F. A. Muller
25.3 MAGNETIC MEASUREMENTS

D. I. Gordon, Chuirman

\W. E. Cairnes R. C. Powell
P. H. Haas J. H. Rowen
E. J. Smith
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25.6 HIGH FREQUENCY MEASUREMENTS

G. B. Hoadley, Chairnian
D. J. Blattner
R. A. Braden
I. G. Easton
F. J. Gafiney

25.10 OSCILLOGRAPHY

M. J. Ackerman, Chairman

B. Harris H. P. Mansberg
H. M. Joseph 12. DL Seott
I. King (alternate) A, L. Stillwell

29. MEDICAL ELECTRONICS

L. H. Montgomery, Chairman
A M. Grass F.T. Jung
. F. Herrtck <. D. Trout
V. Zworykin

E. W. Houghton
. Keim

B. M. Oliver

B. Parzen

29.1 NOMENCALTURE
. . Trout, Chairman

29.2 METHODS OF MEASUREMENT

\. Grass, Chairman

16. MOBILE COMMUNICATION
SYSTEMS

\W. AL Shipman, Chairman
D. S0 Dewire, Viee Chairman
H. W, Nylund
S, R. Scheiner
N. H. Shepherd
D. Talley
ROW. Tuttle

12. NAVIGATION AIDS

1. 1. NMetz, Chairman

A. G. Richardson, Vice Chairman
F. B. Brady J. §. Kishel
N. Braverman C. J. Mundo, Jr.
AL ML Casabona 1. S, Prichard
R. L. Frank . E. Ricketts
P. B. Glassco W. J. Romer
I.. Greenberg 1. J. Rosenberg

13. NUCLEAR TECHNIQUES

D. C. Cook, Chairman
W. W. Managan, Vice Chairman
1.. Costrell, Secretary
R. L. Butenhoff
D. L. Collins T. R. Kohler
\W. H. Hamilton G. A. Morton
C. S. Walker

13.1 PHOTOTUBES FOR SCINTILLATION
COUNTING
G. A. Morton, Chairman

R. M. Carlson R. Matheson
R. Graveson . J. Morales
Q. Kerns B. Rudolph

14. PIEZOELECTRIC AND FERRO-
ELECTRIC CRYSTALS

J. Germain

M. Golden

D). B. Harris
G. A. Linn

J. R. Neubauer

R. A, Harvey

J. HL Armstrong, Chairman
S. L. Ehrlich, Vice Chairman

J. R. Anderson R. L. Harvey
H. G. Baerwald H. Jaffe

R. Bechmann E. D. Kennedy
W. G. Cady T. M. Lambert
WO AL Edson \V. P. Mason

I. K. Fair
W, D. George
I<. A. Gerber

C. F. Pulvari

P. L. Smith

R. A. Sykes
K. 8. VanDyke

14.1 FERROELECTRIC CRYSTALS

J. H. Armstrong, Chairman

J. R. Anderson E. D. Kennedy
G. |. Goldsmith C. Pulvari
S. Triebwasser
14.2 PIEZOELECTRIC CRYSTALS
R. Bechmann, Chairman
1. E. Fair \W. D). George
C. R. Mingins

14.4 DEFINITIONS FOR
MAGNETOSTRICTION

S. L. Ebrlich, Chairman

1. G. Baerwald P. L. Smith
. L. Harvey R. S, Woollett

==

145 PIEZOELECTRIC CERAMICS
H. Jatfe, Chairman

D. Berlincourt T. Lambert

27. RADIO FREQUENCY
INTERFERENCE

S. 1. Cohn, Chairman
S. J. Burruano, Vice Chairiman

H. R. Butler C. W, Frick

E. W. Chapin G. G. Hall

J. F. Chappell V. |. Mancino
K. A. Chittick 1. B. Ninter
L. E. Coftey WL I Pakala
F. G. Cole W, A, Shipman
H. E. Dinger R. M. Showers
R. J. Farber F. R. Wellner
E. C. Freeland W Wrigley

27.1 BASIC MEASUREMENTS
R. M. Showers, Chairman
E. W. Chapin C. 1. Dobbs
J. F. Chappell V. Mancino
27.3 RADIO AND TV RECEIVERS
F. G. Cole, Chairman

S, Mazur

W, G. Peterson
I. Stachowiak

\V. |, Stroh

. G. Thomas

R. S, Yoder

J. C. Achenberg
AL F. Augustine
E. D. Chalmers
E. W. Chapin
E. C. Freeland
F. Kitty

27.4 RAD1I0O TRANSMITTERS

V. Mancino, Chairman

H. R. Butler R. V. Faris

\W. F. Byers AL WL Silverstein
H. S. Walker

27.5 INDUSTRIAL ELECTRONICS
C. W\, Frick, Chairman

E. W. Chapin R. W, Lisk

F. Haber H. R. Meahl
R. J. Hallisey R. B. Schulz
\V. Jarva C. Smith

J. C. Klouda L. \W. Thomas

27.7 MOBILE COMMUNICATIONS
EQUIPMENT

I. F. Chappell, Chairman

K. Backman
\W. M. Cagney
W. G. Chaney
S. F. Meyer

J. R. Neubauer
N. Shepherd
\W. A\ Shipman
B. Short

R. C. Stinson

17. RADIO RECEIVERS

W. P. Boothroyd, Vice Chairman

J. Avins A. S, Goldsmith
K. .\, Chittick D. E. Harnett
AL Cotsworth D. J. Healey 111



PRECISION
TRACKING

SPLITS 340° INTO 500,000 SEGMENTS

Guiding the missile into correct trajectory, the Atlas Guidance
Tracker operates so smoothly you can’t detect the motion. And there’s
good reason why.

For instance, the molded-surface reflectors {10’ high with the con-
tour accurate to .008" and their support structure glide on a 48"
diameter base ring tmade to a tolerance requirement of .000050",
powered by a gearless power drive. Precision like this makes the U.S.
Air Force Atlas Guidance Tracker the most accurate radar antenna
ever designed and produced for missile guidance. (Exact antenna
system accuracy is classified.)

Accuracy such as this is typical of the precision designed and
manufactured into antennas, fire control, inertial guidance, launch-
ing and handling equipment, and torpedoes by General Electric's
Ordnance Department. 166-22

ORDNANCE DEPARTMENT

OF THE DEFENSE ELECTRONICS DIVISION

GENERAL @D ELECTRIC

100 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS

RESEARCH, DESIGN, AND PRODUCTION OF PRECISION ORDNANCE EQUIPMENT—SINCE 1941
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J. K. Johnson
L.. R. Kirkwood
W. R. Koch

I.. M. Rodgers
G. A. Schupp
C. L. Spencer
G. S. Ley \V. O. Swinyard
N. F. Parker F. B. Uphoff

17.10 AUTOMATIC FREQUENCY AND
PHASE CONTROL

F. B. Uphoff, Chairman

N. Rhodes
D. Richman
L.. Ricbman

17.11 AM-FM BROADCAST RECEIVERS

K. Farr
W, R. Koch

. Goldsmith, Chairman

R. J. Farber
1. Merklenger

15. RADIO TRANSMITTERS

S. M. Morrison, Chairman
H. R. Butler, Vice Chairman

C. G. Dietsch
\W. R. Donsbach
t1. E. Goldstine
. B. Heflelfinger
A. E. Kerwien

R. Brown
k. Cornet

L. A. Looney
B. Shefhield
J. B. Singel
B. D. Smith
I. R. Weir
V. Ziemelis

15.1 FM TRANSMITTERS

P. Osborne
H. Stratman

1. Bott
. R. Boykin
15.3 DOUBLE SIDEBAND AM

TRANSMITTERS

C. V. Clark W. D. Mitchell
E. J. Martin, Jr. I. R. Skarbeck

15.5 SINGLE SIDEBAND RADIO COM-
MUNICATION TRANSMITTERS

[E——

J. B. Singel, Chairman

A, Brown H. E. Goldstine

W. B. Bruene A, E. Kerwien
E. \. Laport

15.6 TELEVISION BROADCAST
TRANSMITTERS

\W. F. Goetter \W. Kruse

R. Jose .. A. Looney
J. L. Stern

19. RECORDING AND REPRODUCING

F. A. Comerci, Chairman
W. R. Chynoweth, Vice Chairman

M. Camras R. C. Moyer

J. J. Davidson F. W. Roberts
P. Fish L.. Thompson
AL W, Friend R. S. Todes
C. J. LeBel T. G. Veal

J. G. McKnight B. J. White

19.1 MAGNETIC RECORDING
\V. R, Chynoweth, Chairman

1. S. Boyers
M. Camras
F. A. Comerci
E. W. D'Arcy
T. Dewey

I.. Knees

0. Kornet

K. I. Lichti

J. G. McKnight
E. G. Newman

R. F. Dubbe C. B. Pear, ]Jr.
T. R. Garrity \W. E. Stewart
R. S. Todes

19.2 MECHANICAL RECORDING
B. J. White, Jr., Chairman

19.3 OPTICAL RECORDING
T. G. Veal, Chairman

P. Fish J. A. Maurer
19.5 FLUTTER
F. A. Comerci, Chairman
M. AL Cotter D. Dubhe
E. W, I» \rcy U. R. Furst
G. L. Davies A. A, Goldberg
E. N. Dingley C. J. LeBel

J. G. McKnight
31. RELIABILITY

C. M. Ryerson, Chairman
A. C. Packard, Vice Chairman

J. H. Bollman D. R. Hull

J. M. Bridges C. R. Knight

\V. D. Fuller W. J. O'L.eary

J. H. Gerth AL B. Oxley

J. M. Havel AL WL Rogers

C. F. Horne, Jr. £, G. Witting
CONSULTANT

W. AL MaceCrehan, Jr.

31.1 EQUIPMENT RELIABILITY
ENGINEERING

C. R. Knight, Chairman

31.2 SYSTEM RELIABILITY ENGINEERING

A. B. Oxley, Chairman
31.1 SYMBOLOGY
E. G. Witting, Chairman
31.4 METHODS OF MEASUREMENT
A. W, Rogers, Chairman
31.5 RELIABILITY PREDICTION
J. H. Bollman, Chairman
31.6 SYSTEM EFFECTIVENESS CONCEPTS
28. SOLID STATE DEVICES

R. H. Rediker, Chairman
W. C. Dunlap, Jr., Vice Chairman
V. P. Mathis, Secretary

J. B. Angell N. R. Kornfield

S. J. Angello AW Lampe

R. H. Baker E. E. Loebner

E. M. Davis R. L. Pritchard

J. M. Early J. R. Roeder

H. J. Evans B. J. Rothlein
A. Fleming S. Sherr

A. E. Slade
M. E. Talaat
P. N. Wolfe

28.0.1 GENERAL DEFINITIONS

R. Hyneman
0. Johnson
Kazan

o b

E. E. Loebner, Chairman
S. J. Angello R. M. Ryder

28.0.2 CRYOGENIC DEVICES
A. E. Slade, Chairman

J. W. Bremer R. De Lano
L. L. Burns H. T. Mann
M. L. Cohen V. L. Newhouse

28.4 SEMI-CONDUCTOR DEVICES

J. M. Early, Chairman (IRE)
S. K. Ghandhi, Chairman (AIEE)

G. Abraham I. D. Johnson
J. B. Angell C. H. Knowles
E. N. Clarke R. P. Lyon

A. C. Sheckler

A. P. Stern
R. L. Trent

28.4.2 METHODS OF TEST FOR TRAN-
SISTORS FOR LINEAR CW
TRANSMISSION SERVICE

A. Coblenz, Chairman
28.4.3 DEFINITIONS AND LETTER
SYMBOLS OF SEMICONDUCTORS
B. J. Rothlein, Chairman
28.4.4 METHODS OF TEST FOR SEMICON-

DUCTOR DEVICES FOR LARGE-
SIGNAL APPLICATIONS

R. L. Trent, Chairman

R. S, Hill
W. D. Reiner
V. R. Saari

28.4.5 METHODS OF TEST FOR
BULK SEMICONDUCTORS
E. N. Clarke, Chairman
G. Bemski

D. C. Cronemeyer
I. Drukaroff

M. Chang
M. L.. Embree

A. Kestenbaum
M. F. Lamorte
J. Mandelkorn
D. T. Stevenson

28.4.6 PHOTO DEVICES
D. E. Sawver, Chairman

M. Adelman J. L. Elliott

J. Bramley AL J. Hodges

G. Dermit M. L. Lamorte
F. A. Reid

28.4.7 TRANSISTOR INTERNAL PARAMETERS
R. L. Pritchard, Chairman

R. B. Adler J. M. Early
J. B. Angell \W. M. Webster
28.4.8 SEMICONDUCTOR DEVICES
SYMBOLS

S. K. Ghandhi, Chairman
B. J. Rothlein

28.4.9 SEMICONDUCTOR DIODE
DEFINITIONS

C. H. Knowles, Chairman

.. D. Armstrong R. P. Lyon
D. C. Dickson R. H. Rediker
B. Jacobs A. C. Sheckler

J. D. Johnson J. R. Thurrell
28.4.10 SEMICONDUCTOR DIODE

MEASUREMENTS

B. Jacobs, Chairman
A. Bakanowski J. Gillette
R. Doyle C. Irwin
D. R. Fewer (alternate)
J. Fishel E. F. Platz
J. H. Forster A. C. Sheckler

(alternate)

28.4.12 DEFINITIONS AND METHODS OF
TEST FOR P-N-P-N DEVICES

J. M. Goldey, Chairman
W. T. Matzen, Secretary
H. Starke

F. S. Stein

28.4.13 HIGH FREQUENCY DIODES

. Biesele
. Holonyak, Jr.

=

K. E. Mortenson, Chairman

N. Hoffman
N. Houlding

A. Bakanowski
R. A. Campbell
E. Feldman
K
R

W, S. Bachman R. C. Moyer C. G. Corrin C. W. Mueller S. Karandanis
S. M. Fairchild F. W, Roberts J. M. Goldey R. L.. Pritchard X. C. C. Gunn J. Kenney
A. R. Morgan I.. Thompson B. T. Howard B. J. Rothlein . I. Harrison W. G. Matthei
A. S. R. Tobey B. Jacobs D. E. Sawyer J. Hilibrand S. Mayburg
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NEW 20-AMP
Variable Transformer

OHMITE man
UFACTUR
SKOKIEHL, | O CO
US A

FEATURES

&) Basc has clongated mounting holes and other features which
give the VT20 universal mounting capabilities. Can be used as a
direct replacement for other popular transformers of comparable size.
® Radiator plate is counterbalanced in conjunction with the
brush assembly for smooth operation and stability under v.bration.

A&®iUnusually fast heat dissipation results from carcfully de-
signed base and radiator plates.

€] Adjustable shaft extends from cither end of the transformer
as required for panel or horizontal surface mounting. Unique, collet-
type lock permits repositioning without scoring or defacing the shaft.

B] Extra large brush assembly gives a big margin of heat dissipa-
tion . . . is accurately counterbalunced by radiator plate design.

NOW, 8 S= o)

4w & B

SIZES VT2 VT4 VT8

PROCEEDINGS OF THE IRE June, 1961

s

NEW VT20

SHOWN 2/; ACTUAL SIZE

o |

B3 Terminal panel allows guick arrengement of clock-
wise or counterclockwise increase of voltage for “line”
(120 V) or “overvoltage™ (140 V) maximum output.

VT20 VARIABLE TRANSFORMERS CURRENTLY STOCKED

- 4
Cat. | Irput (Sing. Ph.) §
No. Valts cps Volts ‘Amps | Ang.
= —JL -3 i . S

vT20 i
vi2os | 120 | 50-400 [o0-120/140

- e
Output Rot.

20 |317°

WRITE FOR BULLETIN 165

OHMITE MANUFACTURING COMPANY OHMITE
3617 Howard Street, Skokie, lllinois . =

m

VW
«
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<. .. Steele
AL Uhlir, Jr.

28.4.14 ESAKl TUNNEL DIODES

. Messenger
Senko

A

J. Hilibrand, Chairman

28.5 DIELECTRIC DEVICES

P. N. Wolle, Co-Chairman (1RE)
F. A, Schwertz, Co-Chairman (A1EE)

J. 1. Armstrong 2. J. Herbert, Jr.
R. E. Benn I=. E. Loebner

J. Bramley C. F. Pulvari

L. Diamond . R. Roeder

H. Epstein C. A. Rosen

W. Gardner . A, Stack

R. B. Gray R. M. Schaflert

A. C. Sheckler
C. F. Spitzer

R. 1<, Halsted

28.5.1 NON-LINEAR DIELECTRIC
DEFINITIONS

H. Diamond, Chairman

T. W. Butler C. A. Rosen
R. A. Fotland E. A, Sack
N. R. Korntield C. F. Spitzer

E. E. Loebner S. W, Tehon

C. F. Pulvan P. N. Wolfe
28.5.2 DIELECTRIC ELECTRO-OPTIC

DEFINITIONS

T. E. Bray R. Rulon

F. Darne E. A. Sack

M. S, Hall F. A. Schwertz

H. L. Ivey C. F. Spitzer

. E. Loebner S. Triebwasser

28.5.3 DEFINITIONS, FORMATION AND
UTILIZATION OF ELECTRO-
STATIC IMAGES

\V. Bixby, Chairman

F. A. Schwertz
]. Stone

O. Ullrich

J. H. Underhill
J. 5. Rydz (Alternate)
R. M. Schaffert R. . West

28.6 MAGNETIC DEVICES
N. R. Kornfield, Chairman

J. S, Cubert \W. .\, Miller

P, G. Frischmann S, Paull

R. L. Harvey H. AL Perkins, Jr.
H. W, Kawz T. J. Pula

AL DL Krall 1. Reingold

1. H. Looney H. C. Rothenberg
. N. McCabe H. Scharfman

R. E. McMahon F. G. Timmel

28.0.1 BASIC TERMINOLOGY, MATERIALS
AND MEASUREMENTS
H. A. Perkins, |Jr., Chairman
S. Paull
H. Rothenberg
D. H. Looney

1. C. Abrahams
R. . Benn

H. Epstein

= K. Mayer

R. L. Harvey
1. McCabe

28.6.2 MAGNETIC MATERIALS AND
MEASUREMENTS

H. A, Perkins, Jr., Chairman

R. L. Tarvey W, AL Miller
D. M. Looney T. J. Pula

P. N. McCabe H. C. Rothenberg

28.6.3 MAGNETIC MEMORY AND
LoGIC DEVICES

H. W. Katz, Chairman
R. . McMahon

W. AL Miller
T. J. Pula

J. Cubert
D. H. Loony
P. N. McCabe
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28.6.4 MICROWAVES
H. C. Rothenberg, Chairman

H. W, Katz I. Reingold
A. D. Krall H. Scharfman
28.7 MASERS AND VARIABLE
REACTANCE TRANSDUCERS

I. B. Angell, Chairman

R. Adler
A DL Berk

V. R. lLearned
J. W. Mever

F.. N. Clarke B. Salzberg

R. S. Engelbrecht H. Seidel

H. J. Evans . Uhlir, Jr.

\V. H. From P. H. Vartanian, Jr.

C. H. Grauling, Jr. G. Wade
J. P, Wittke
28.8 THERMOELECTRIC DEVICES
M. E. Talaat, Chairman

1. Cadoft 1. D). Richards

F. Donahoe F. D. Rose

H. B. Frost B. Rosenbaum
N. Fuschillo R. G. Sickert

M. AL Gross R. Ure

P. Klein R. H. Vought
<. H. Lougher 12, L. Woisard

28.9 MICROSYSTEMS ELECTRONICS

R. H. Baker, Co-Chairman (1RE)
A. . Stern, Co-Chairman (ATEE)
G. Strull, Co-Chairman (ATER)
AW Adeock
1. Counthan
W, D. Fuller
S. K. Ghandhi
E

T. Liimatainen
H. C. Lin
.\, Noble
1. R. Roeder

<. Keonjian C. F. Spitzer
1. 5. Kilby 1<, L. Steele
LA Lesk l.. Vallese

J.F. Wallmark
21. SYMBOLS

R. T. Haviland, Chairman
R. V. Rice, Vice Chairman
1. ML Carroll, Secretary

.. \. Meadows
C. D. Mitchelt
R. M. Stern
R. G. Stranix
H. R. Terhune

L.. I, Warren

21.5 NEW PROPOSALS AND
SPECIAL ASSIGNMENTS

D). Prusdow
H. J. Elschner
\W. J. Everts
D. M. Faller
C. Fricke

M. P. Robinson, Chairman

21.7 LETTER SYMBOLS

R. G. Stranix, Chairman
P. R. Clement, Secretary

J. M. Carroll R. M. Foster, Jr.
1. F. Craib C. A. Hachemeister
C. C. Foster D. M. Howell

J. A. Raper

21.8 ABBREVIATIONS
J. M. Carroll, Chairman

22. TELEVISION SYSTEMS

1. W. Wentworth, Chairman
R. N. Harmon, Vice Chairman

M. WL Baldwin, Jr.  R. D. Kell
J. E. Brown D. C. Livingston
C. G. Fink H. T. Lyman
D. G. Fink J. B. Minter
P. C. Goldmark A. F. Murray
J. E. Haves D. W. Pugsley
A. G. Jensen D. B. Smith
W. T. Wintringham

22.2 TELEVISION PICTURE ELEMENT
D. C. Livingston, Chairman

A. V., Bedford 1>, Mertz
J. B. Chatten T. V. Zaloudek

23. VIDEO TECHNIQUES

1. M. Barston, Chairman

J. R. Hefele, Vice Chairman
I. C. Abrahams G. L.. Fredenhall
K. B. Benson I F. Fisher
S. Deutsch . M. Leyvton
V. J. Duke W. ] Poch

l 1. Roe

R

V.

23.1 DEFINITIONS
1. R. Roe, Chairman
. F. Cotellessa
J. Duke

F. lerr
R. N. Hurst

23.3 VIDEO SYSTEMS AND COMPONENTS

G
1.
)

J.

F. Davidoff

A

I.

F. I. Herr

A\

nm=

2 == o

K
C
T

H
I

W. D. Hershberger
M. Katzin

I

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS

. J. Watson

. Bowhill

. T. DeBettencourt
F. H. Dickson

METHODS OF MEASUREMENT
1. C. Abrahams, Chairman

. M. Glasstord
R. Hefele
" L. Hurford

N. . Sprecher
£, Stein
W B. Whalley
23.4 VIDEO SIGNAL TRANSMISSION
METHODS OF MEASUREMENT
J. R Popkin-Clurman, Chairman
M. Barstow R. C. Kennedy
(alternate)

(alternate) R. M. Morris
. B. Lttlinger 2. H. Schreiber
(alternate) D). Tavlor (alternate)

1. W. Wentworth
W B Whalley
J. F. Wiggins

.. Hathaway

. L. Hurford

23.5 TVMAGNETIC TAPE RECORDING
METHODS OF MEASUREMENT

K. M. Levton, Chairman
A. C. Luther
F. Hhimelfarb
G. W, Bartlett
E. K. Dahlin

. Somber

. E. Anderson

24. WAVE PROPAGATION

ML L. Phillips, Chairman
A. B. Crawford, Vice Chairman
G. . Millman
ML G, Morgan
H. O. Peterson
1. A. Pierce
J. C. W, Scott
J. C. Simon
R. L.. Smith-Rose
1. B. Smyth
A, W, Straiton
K. Toman
1. P. Voge
J. R. Wait
AT Waterman
AL H. Waynick

24.1 STANDARDS AND PRACTICES

H. O. Peterson, Chairman

. . Beverage
. G. Booker

. Bullington
. R. Burrows
. . Carroll

. Fine
H. Gerks

M. Kelso

24.2 TROPOSPHERIC PROPAGATION
T. J. Carroll, Chairman
23.4 DEFINITIONS
M. Katzin, Chairman
24.4 RADIO PROPAGATION HISTORY
H. H. Beverage, Chairman

24.5 PUBLICATION OF TUTORIAL
ARTICLES

J. R Wait, Chairman
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MEETING THE COMPUTER INDUSTRY'S NEED FOR STANDARDIZED MEMORY COMPONENTS

NEW FERROXCUBE A-WIRE GOINCIDENT
GURRENT MEMORY PLANES AND STACKS

OFFER UNMATCHED RELIABILITY I COMPACTNESS MM AVAILABILITY & ECONOMY

Many are the features that set Ferroxcube memories apart from all others: unquestionably, the most note-
worthy is reliability. All array terminal connections are muitiple wire wrapped and dip soldered to eliminate
the fallibility of hand soldering. All memory cores are 100% precision tested on all electrical parameters both
before and after assembly in thegmatrix. Compactness of designgachieved by wafer constructio g by wir-
Ing memory cores on 50 mil ¢ —makes for substantial r ns in stack dimensions. bility is
continuously assured by Ferro unmatched manufacturi bilities. Economy foliow vsult of
Ferroxcube's high volume prg highly adaptable framg tion and the eliminatio ly hand
soldering. For complete infg brite for Bu'letin PS-14

64 x 64,
4-WIRE,

COINCIDENT
CURRENT
MEMORY PLANE.

COMPACTNESS
OF MATRIX
REDUCES STACK
DIMENSIONS.

FOREMOST
IN THE FIELD

l ‘ OF FERRITE
A 4 AR 4 &

LAY
FERROXCUBE CORPORATION OF AMERICA W SAUGERTIES, N.Y.
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IRE REPRESENTATIVES IN SCHOOLS

*Academy of Aeronautics: I°. Dove, Jr.
Acadia University: |. G. Tillotson
Adelphia College: F. W. Terman

*Air Force Inst. Tech., . .. Regulinski

*Akron, Univ. of: N, .. Kult

*Alabama, Univ. of: O, P, McDuff

*Alaska, Univ. of : R, P Merritt

*Alberta, Univ. of: J. W. Porteous

*Arizona State Univ.: C. R, Zimmer

*Arizona, Univ. of: R, 1., Walker

*Arkansas, Univ. of: W W, Cannon

*Arlington State College: S, T, Lanham, Sr.

*Auburn Univ.: H. N Summer
Augustana College: V. R, Nelson

*Bradley Univ.: 1. L. Stewart

*Bridgeport, Univ. of: ). M. Silverstone
*Brigham Young Univ.: R C. Woodbury

*British Columbia, Univ, of: .\, 1. Moore

*Bronx Community College: Stella Lawrence
Brooklyn College: 15, H. Green

*Brooklyn, Polvtech. Inst. (Day Div.):
E. J. Smith
*Brooklyn, Polvtech. Inst. (Eve Div)):

G. F. Kent

*Broome  Technical Community College:
.. J. Sitterlee

*Brown Univ.: R. D. Kodis

*Bucknell Univ.: H. Webb

*Buenos Aires, Univ, of: A, Di Marco

Buffalo, The Univ. of: F. P, Fischer

*California Inst. Tech.: D). G, Dow

*California State Polytech. College (Po-
mona): ROV, Ritchie

*California State Polvtech. College (San
Luis Obispo): H. |. Hendriks

California, Univ. of at f.os Angeles: R. S,
Elliott

California, Univ. of at Riverside: T. T.
Taylor

*California, Univ. of (Berkeley): H. J. Scott

*Capitol Radio Engrg. Inst.: .. M. Up-
church

*Carnegic Inst. Tech.: W, I, Newell

*Case Inst. Tech.: R. Plonsey

*Catholic Univ. of America: G. K. McDufhe,
Jr.

*Central Tech. Inst.: J. E. Lovan

Chalmers Inst. Tech.: Kjell-Oolof Yngves-
son

*Christian Brothers College: 1. J. Haas

*Cincinnati, Univ. of: C. H. Osterbrock

*Clarkson College of Tech.: J. V. Landon

*Clemson College: J. Brittain

*Colorado State Univ.: D, E. Cottrell

*Colorado, Univ. of: C. I, Johnk

Colorado, Univ. of (Extension Center):
M. H. Zanboorie

*Columbia Univ.: P, T. Mauzey

*Connecticut, Univ, of: H. M, Lucal

*Cooper Union: J. B. Sherman

*Cornell Univ.: T. Mecl.ean

National Univ. of Cayo (Argentina): 1. G,
Barbenza

Dartmouth College: M. ;. Morgan

*Dayton Univ. of: I.. H. Rose

*Delaware Univ. of: .. P. Bolgiano, Jr.

Technical Univ. of Delft (Netherlands):
H. Van Nauta Lemke

Denmark, Roval Technical
J. Rybner

*Denver, Univ. of: D. R. Dubbert

*Detroit, Univ. of: G. M, Chute

Univ.  of:

* Schools with approved Student Branches.
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*DeNry Tech, Inst.: J. T. Anagnost
De\'ry Tech. Inst. (Canada): L.. F. T. Gent
*Direxel Inst. Tech.: D, H. lLeCroissette
*Duke Univ.: 1. A, Owen, Jr.
The Eastern Ontario Inst. Tech.: V. J.
Byers
Ecole Polytechnique (Montreal, Canada):
AL Breton
I2scola Politeenica da Universidade de Sao
Paulo (Brasil): P. Ribiero de Arruda
Evansville College: C. G, Winternheimer
*Fairleigh Dickinson Univ.: W, Schick
*Fenn College: K. S, Sherman
*Florida, Univ. of: M. H. Latour
Fordham Univ.: D. F. MeDonald
*Franklin Tech, Inst.: RU L. Harris
Franklin Univ.: ). Moore
FFresno State College: O. F. Foin, Jr.
Gemeentelijke  Universiteit van  Amster-
dam (Netherlands): A, Van Wijngaarden
Georgetown Univ.: A, P Dietz
*George Washington Univ.: G. Abraham
*Georgia Inst. Tech.: T. M. White, Jr.
Gonzaga Univ.: H. J. Webb
Gottingen, Univ. of: K. W, Mever
The Hamilton Inst. Tech.: G, 1., Pal
Harvard Univ.: F. K. Willenbrock
Haverford College: T. A. Benham
Hawaii, Univ. of: R, E. Partridge
*Heald Engrg. College: 1.. \W. Allen
Hillver College of the Univ. of Hartford:
I. 5. Boak
*Hofstra College: B. Zeines
*Houston, [niv, of (College of Engrg.):
E. L.. Michacels
*Houston, Univ, of (College of Technology):
G. C. McKay, Jr.
*Howard Univ.: W, K. Sherman
*Idaho, Univ. of: L. M. Maxwell
*linois Inst. Tech.: P. C. Yuen
*linois, Univ. of (Urbana): P. F. Schwarz-
lose
*linois, Univ. of (Navy Pier, Chicago):
H. AL Setton
Instituto  Technologico de Aeronautica
(Sao Paulo, Brasil): |. T. Senise
Inst. of Electronics (Canada: G. Archam-
bault
*lowa State Univ, of Science and Technol-
ogy: P. M. Anderson
*lowa, State Univ, of: D. E. Newell
*lohn Carroll Univ.: W, F, O’tlearn, ]Jr.
*Johns Hopkins Univ.: W HL Huggins
*Kansas State Univ. of Agriculture and Ap-
plied Science: C. A, Halijak
*Kansas, Univ, of: D. Rummer
Katholieke Universiteit Van  Nijmegen
(Netherlands): A. J. L. Van Egmond
*Kentucky, Univ. of: H. J. Daily
*Lafavette College: F. \W. Smith
*Lamar State College of Tech.: F. M. Crum
*Lasalle College: A. H. Benner
*Laval Univ.: J. E. Dumas
*[.ehigh Univ.: L. G. McCracken, Jr.
*l.ong Beach State College: J. V. Hutcher-
son
*L.os Angeles State College of Applied Arts
and Sciences: . H. Kopp
*l.ouisiana Polytech. Inst.: D. L. Johnson
*[Louisiana State Univ.: 1., V. Mclean
*Louisville, Univ. of: S. T. Fife
*Lowell Technological Tnst.: C. A, Stevens
*Loyola Univ. (Los Angeles): . Kessler
Universite Catholique de louvain (Bel-
gium): P. G. A. Jespers

Universidad Nacional de La Plata: J. L.
Coriat
McGill Univ, (Canada): E. Adler
*NMaine, Univ, of: 1.. W. Bowles
*Maryland, Univ. of: H. W, Price, Jr.
*NMarquette Univ.: S. Krupnik, Jr.
*Manhattan College: C. A Welsh
*Nanitoba, Univ. of : 1. Haakonsen
*Massachusetts Inst. Tech.: A, K. Susskind
*Massachusetts, Univ, of: J. E. Laestadius
Max-Planck-Institut  fir Chemie  (Ger-
many): N. Hedgecock
*Merrimack College: G. J. Kirwin
*Miami, Univ, of: F. B, Lucas
*Michigan College of Mining and Tech.:
R. J. Jones
*Michigan State Univ.: R. ] Reid
*Michigan, Univ. of: ]J. E. Rowe
*Milwaukee School of Engrg.: 1. I Lyon
*Minnesota, Univ. of: L. T. Anderson
Mississippi, Univ, of: R. A, Herring, Jr.
*Mississippi State Univ.: R, D. Guyton
*Missouri School of Mines and Metallurgy:
R. L. Nolte
*Missouri, Univ. of: |. R. Tudor
*Mohawk Valley Tech. Inst.: M. R. Serbyn
*Montana State College: R. C. Seibel
*Municipal Univ. of Omaha: . G. Me-
Millan
Nebraska Weslevan Univ.: W, G. Elwell
*Nebraska, Univ, of: \W. C. Robhison
*Nevada, Univ, of: |. J. Sandorf
*Newark College of Engrg.: . W, Dickey
*New Bedford Inst. Tech.: R, Walder
New Brunswick, Univ, of: R, J. Collier
*New Hampshire, Univ. of: R. R. Clark
New Haven College: W. R. Dresser
*New Mexico State Univ.: H. Coleman
*New Mexico, Univ. of : A, Erteza
*New York, City College of: H. Wolf
*New York Trade School: 1. B. Zbar
*New York Univ. (Day Div.): G. Herskowitz
*New York Univ, (Eve. Div.): HL . Perlis
New York Univ. (Graduate Center, N. J.):
<. Schutzman
*North Carolina State College: C. H. Voss,

Jr.
*North Dakota State Univ.: E. G.
Anderson
*North Dakota, Univ. of: C. J. Thomforde
*Northeastern Univ.: M. J. Carrabes
*Northrop Inst. Tech.: O. J. Switzer
*Northwestern Univ.: R W, Jones
*Norwich Univ.: R F. Marsh
*Notre Dame, Univ. of: C. H. Hoffiman
Nova Scotia Technical College: G. H.
Burchill
Oberlin College: C. . Howe
Ohio College of Applied Science: J. .
Steffee
*Ohio Northern Univ.: J. L. Klingenberger
*Ohio State Univ.: J. C. Gilfert
*Ohio Univ.: F. W, Cartland
*Oklahoma City Univ.: F. W. Ashley
*Oklahoma State Univ.: 1. D, Lingelbach
*Oklahoma, Univ. of: C. E. Harp
*Qregon State College: D. L. Amort
*Oregon Technical Inst.: D). B. Orrell
Oska Univ. (Japan): H. Ozaki
*Ottawa, Univ. of: 1.. A. Beauchesne
Pacific Union College: I. R. Neilsen
Padova, Universita di (Italy): G. Francini
*Pennsylvania State Univ.: W, J. Ross
*Pennsylvania, Univ. of: R. S, Berkowitz
*Pierce College: ). I5. Fleckles
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the strong case for Centricores

When you’re considering magnetic cores
it pays to get down to cases. The sturdy
aluminum case for Centricores assumes
special importance where impact, vibration,
heat or mechanical pressure could cause
trouble in a control loop you’re designing, or
where you want to miniaturize an inductive
component.

The case is ruggedly rigid, so that you can
apply your circuit windings without danger of dis-
torting the core’s magnetie properties. And the case
is absolutely leakproof. You can vacuum-impregnate
Centricores without danger of their damping oil
leaking out or foreign matter leaking in. The tightly
sealed case also guards against leakage in applications
where high ambient temperatures are present, or
where Centricores are used in rotating equipment.

June, 1961

Here’s a tip on miniaturization. The rugged
design of the Centricore case permits use of a thinner
gage aluminum that shaves fractions of an inch off
their size—fractions that can add up to precious
inches where you want to scale down component
dimensions. Centricores are the slimmest magnetic
cores on the market.

Centricores are the most uniform. They
give the exact performance you want, from core to
core and lot to lot. Their remarkable consistency in
insulation, dimensions, squareness, thermal stability
and gain is the product of unique quality controls
that begin with the very selection of raw materials
and extend through final testing.

Write for complete data. Centricores are avail-
able from stock from our East and West Coast
plants in all standard sizes and magnetic qualities,
and in both aluminum and phenolic cases. We will
match them within 5 per cent over the entire
voltage-current loop, in sets, units or in multiples
up to twelve. Write for detailed specifications today.

MAGNETIC METALS COMPANY
Hayes Avenue at 21st Street, Camden 1, N.J.
853 Production Place, Newport Beach. California

@

transformer laminations » motor laminations - tape-wound cores

powdered molybdenum permalloy cores » electromagnetic

shields

43A



*Pittshurgh, Univ. of: X W, Revay, Jr.
*Port Arthur College: R, M. Dolson
Portland, Univ, of: W, Vassallo
*Pratt Institute: D, Vitrogan
*Princeton Univ.: |. B. Thomas
Providence College: E. B. Halton
*Puerto Rico, Univ. of: B. Dueno
*Purdue Univ.: L. 1. Oghorn
Queens Univ. (Canada): T H. Stewart
Radio Eagrg. Inst: L. ' Peterson
RCA [nstitutes, Ine.: B S, Anolik
Reed College: . F. Delord
*Rensselaer Polveech, Tnst: HL DL Harris
*Rhaode Island, Univ, of: F. 1L Middleton
*Rice Univ.: Co R Wischmeyer
*Rochester Inst. Tech.: C. F. Piotraschke
Rochester, Univ. of: DWW Healy, Jr.
*Rome, Univ. of: G, Barziki
*Rose Polytech, Tnst: HL AL Moench
*Roval Miitary College of Canada: M. B.
Broughton
*Rutgers Univ.: Co VL Longo
*Rverson last. Tech.: B L Kerridge
*St. Joseph’s College: C. Gl DeCoatsworth
*St. Louis Unive: 1L . Galligan
*San Diego State College: Co Ro Moe
*San Jose State College: HL Fngwicht
*Santa Clara, Univ. of: DL FL Jones
*Saskatchewan, Univ, of : AL Michalenko
*scattle Univ.: Fo P Womd
Sinclair College: P, C. Niller
*South Carolina, Univ. of: 8.1 Mosceley
*South Dakota School of Mines and Tech.:
R. D, MeNeil
*sSouth Dikota State College of Agriculture
Mechanic Arts: ). N Cheadle
*I'he Southern Alberta lost. Tech.: WL
PPartin

*Southern  California, Univ. of: R AV,
Winchell
*Southern Methodist Univ.: L. L. Howard
*Southern Technical Tnst.: R, C. Carter
*Southwestern Louisiana, Univ, of: F. |,
Boudreaux
Southwestern at Memphis: J. [, Freymuth,
Jr.
*Stanford Univ.: R, M. Searlett
*State Univ, of New York at Alired: . S.
Smith
State Univ. of New York at Parmingdale:
WL Satre
*Stevens Inst. Tech.: K. Peskin
*Swarthmore College: C. Barus
Swiss Federal Inst. Tech., (Switzerland):
F. Tank
*Svracuse Unive: B Bowen
Technische  Universitae Berlin: F. WL
Gundlach
Technische Hochschule Muenchen (Ger-
many): H. Piloty
Temple Univ.: RO DL Fidler
*Fennessee A & | State Unive: FOW,L Bright
*Tennessee, Univ, of: H. P Netl, Jr.
*lexas, Agricultural and Mechanical Col-
lege of : H. C. Dillingham
*Texas College of Arts and Industries: . R,
Guinn, Jr.
*T'exas Technological College: J. P, Craig
*Texas. Univ, of: K. Lowenberg
Texas Western College: 15, .\, Dean
Tokya, The Univ, of: 1. Koga
*Toledo, Univ. of: D. L. Ewing, Jr.
*Toronto, Univ. of: J. L. Yen
*T'ri-State College: L. G. Hanson
*Tufts Univ.: AL L. Pike

*Tulane Univ.: J. A. Cronvich
*Union College: R. B. Russ
Universidad Tecnica Federico Santa Maria
(Chile): W. Feick
U. S, Naval Academy: J. L. Daley
*. S, Naval Postgraduate School: C. F.
Klamm, Jr.
*tah State Unive: W Jones
*Utah, Univ. of: D K. Gehmdich
*\alparaizo “T'echnical Inst.: E. E. Bullis
*Valparaiso Univ.: K. . Luecke
*\anderbilt Univ.: 8oL Pearsall
*\ermont, Univ, of: .. R. Snowman
*\illanova Unive: X | Mullen, Q.S AL
*\irginia Polytech. Inst.: RoR. Wright
*\irginia, Univ. of: £, ). White
Wagner College: 1., C. Lewis
Walla Walla College: C. V" Bell
*Washington State Unive: AL L Betts
*Washington Univ.: R. Ozment
*Washington, Univ. of: F. ). Robbins
Waterloo, The Univ, of (Canada): W. H.
MeKee
*Wavne State Unive: DL VL Stocker
*Wentworth Institute: 11 Co Race
Weslevan Unive: Fo L Boley
*Western Michigan Univ.: W, G, Marburger
*Western Ontario, Univ. of: K. H. Tull
*West Virginia Inst. Tech.: J. M. Propps
*West Virginia Univ.: C. B, Seibert
*Wichita, Univ. of: R, .. Schrag
Williams College: H. P. Stabler
*Wisconsin, Univ. of: G. Kochler
*Worcester Polytech. Inst.: W. R Grogan
*Wyoming, Univ. of: . M. Lonsdale
*Yale Univ.: J. G. Skalnik
*Youngstown Univ.: R, K. Kramer

IRE REPRESENTATIVES ON OTHER BODIES

Council for the American Association for
Advancement of Science (AAAS): HL M.
O'Bryan

American Standards Association, Ine, (ASA)
UL S, Advisory Committee of the Iater-
national Organization for Standardiza-
tion Technical Committee 69 on Statisti-
cal Treatment of Series of Observations
(1SO/1TC 69): L.eon Bass

ASA Conference of Exccutives of Organiza-
tion Members: G, W, Bailey; L. G. Cum-
ming, alternate

ASN Standards Council: C. H. Page, alter-
nate (1); .. G. Cumming, alternate (2)

ASA Electrical Standards Board: M. W,
Baldwin, Jr.; 1. R. Mimno; C. H. Page;
L. G. Cumming, alternate

ASA Acoustical Standards
Cumming, alternate

ASA Graphie Standards Board: R, T,
Land; H. R, Terhune, alternate

ASA  Nuclear Standards Board: G, A,
Morton; W. K. Shoupp, alternate (1);
L. G. Cumming, alternate (2)

ASA Sectional Committee (C16) on Radio:
(Sponsored by [RE): E. Weber, Chair-
man; D. K. Harnett; M. W, Baldwin,
Jr.i L. G. Camming, Sceretary

Board: L. G.

Havi-
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ASA Sectional Committee (C39) on Electri-
cal  Measuring  Instruments: C. D.
Owens; G, B. Hoadley, alternate

ASA Sectional Committee (C42) on Defi-
nitions of Electrical Terms: M. W, Bald-
win, Jr.; I. G. Brainerd; H. R. Mimno;
C. H. Page

ASN Subeonmmittee (C42.1) on
Terms: [. G, Brainerd

ASN Subcommittee (C42.13) on Communi-
cations: C. I, Page

ASN Subcommittee (C424.14) on Electron
Tubes: G. AL Espersen; A, S, Luftman

ASA Sectional Committee (C60) on Stand-
ardization on Electron Tubes: G, AL
Espersen

ASN Sectional Committee (C61) on Electric
and Magnetic Magnitudes and  Units:
J. W. Horton; S0 AL Schelkunoff, . S,
Purington; E. Weber

ASN Sectional Committee (C63) on Radio-
Electrical Coordination: S, [, Cobn;
R. M. Showers

ASA Sectional Committee (C67) on Stand-
ardization of Voltages—0referred Volt-
ages—100 Volts and Under: No [RE
voting Representatives, Liaison: J. R.
Steen

General
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ASA Sectional Committee (C83) on Com-
ponents for Electronie Equipment: . K.
McElroy

ASA Sectional Committee (C85) on Termi-
nology for Automatic Controls: F. Zweig:
J. B Ward; G. S Axelby

ASA Sectional Committee (C94) on Scmi-
conductor  Electron Devices: R. 11,
Rediker; R. L. Pritchard

ASA Scection Committee (C95) on Stand-
ardization in the Field of Radio-Fre-
quency Electromagnetic Radiation Haz-
ards: S, . Burruano; A, L. Albin,
alternate

ASAN Sectional Committee (N3) on Nuclear
Instrumentation (Sponsored by 1RE):
R. W. Johnson, Chairman; L. G. Cum-
ming, Secretary

ASA Sectional Committee (N4) on Electri-
cal Apparatus and Systems for the
Nuclear Field: C. 5. Walker

ASA Sectional Committee (N6) on Reactor
Hazards: \W. Kerr

ASA Sectional Commiittee (S1) on Acous-
tics: B. B. Bauer

ASA Sectional Committee (83) on
acoustics: C. M. Harris

Bio-
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No Down Time

Is Normal..

.......

& : ! 3

Alfred Electronics Modet 504 Microwave Amplifiers,
in use at Hughes Aircraft Co., Culver City, California
8

with ALFRED Microwave Amplifiers

These Alfred TWT microwave amplifiers have seen con-
tinuous service at Hughes for over 9 months. There has
been practically no down time even for replacement of
TWT tubes. Used in the RF portion of a missile testing
system, the Alfred units provide high gain, wide band,
flat response and low spurious modulation from 8 to

KEY SPECIFICATIONS —ALFRED MICROWAVE AMPLIFIERS

Frequency Gain db Power

12.4 kmc. Hughes engineers praise the functional layout
of the Model 504, its simple operation and reliable per-
formance.

In short, Hughes finds the Alfred 504 Microwave Ampli-
fiers good, sound, straightforward reliable instruments.
We think you will too.

MANY MODELS TO CHOOSE FROM

Mode! Range KMc/s  (min.)  Output (min.) Price The 504 is just one model from the
505 1t02 30 10 mw $1550.00 industry’s most complete line of microwave
Genera) Purpose 501 2104 30 10 mw 1490.00 Y P .
HHLHEOL 503 4to8 30 10 mw 1550.00 amplifiers. For technical details and a
ham e and 504 810 12.4 30 10 mw 1490.00 .
. 549 1051016 30 10 mw 3190.00 demonstration arranged at your
5.6752 1102 30 1w $1990.00 convenience, contact your nearby
512 2104 30 1 W pulsed 2050.00 R . R
20 | 100 mw CW Alfred representative or write direct.
502 2t04 0 | 1w 1550.00
5-6868 2to4 30 0% } 2750.00 Please address Dept. 86. ..
Medium Power 506 ‘ 4108 27 { . 2290.00
i 4510751 1w
Amplifiers 5-542 4108 30 1 3190.00
*528 7to 11 30 | sw 3490.00
509 8.2t0 11 27 5W 3190.00
510 810 12.4 20 | 100 mw 2290.00
*527 8to12.4 30 2w | %000
| 5% | Al L = o 2 | 897 COMMERCIAL STREET
High Power 1 Kw Pk
Amplifiers l 5-6826 And ' 30| o1 cutycycle | $6895.00 PALO ALTO, CALIFORNIA 5

Low and Medium
Noise Figure
Amplitiers l KMc with noise figures from 7 db up.

*New Instrument

| Amplifiers with low and medium noise figures are available either
as packaged units or unit-zed for remote operation 0* TW tube
and solenoid. Standard units provide coverage from .5 to 12.4



ASA Sectional Committee (S4) on Sound
Recording (Sponsored by TRE): H. L.
Roys, Chairman; F. A, Comerci; A. W,
Friend, alternate; L. G. Cumming,
Secretary

ASA Sectional Committee (Y1) on Abbrevi-
ations: R, T Haviland; H. R. Terhune,
alternate

ASA Sectional Committee (Y10) on Letter
Symbols: R. T, Haviland; H. R. Ter-
hune, alternate

ASN Subcommittee (Y10.9) on Letter Sym-
bols for Radio: R. G, Stranix

ASA Subcommittee (Y10.14) on Nomen-
clature for Feedback Control Systems:
W, AL Lynch; J. K. Ward

ASA Sectional Committee (Y14) on Stand-
ards for Drawing and Drafting Room
Practices: C. R. Muller

ASN Sectional Committee (Y15) on Pre-
ferred Practice for the Preparation of
Graphs, Charts and other Technical
Hlustrations: C. R. Nuller; D. M.
Faller, alternate

ASA Sectional Committee (Y32) on Graphi-
cal Symbols and Designations: R. V.
Rice; H. R, Terhune: A. F. Pomeroy,
alternate

AS\ Sectional Committee (7Z17) on P’re-
ferred Numbers: H., R. Terhune

ASA Sectional Committee (Z-58) on Stand-
ardization of Optics: T. Gentry Veal;
\W. B. England, alternate

International Electrotechnical Commission
(IEC) U. S. National Committee: J. G.
Brainerd; C. H. Page; E. Weber; L. G.

Cumming, alternate

International Radio Consultative Com-
mittee (CCIR) Executive Committee of
U. S. Delegation: R, M. Emberson; k.
Weber; L. G. Cumming, alternate

International Scientific Radio Union (URSI)
Executive Committee, U. S. National
Committee: S. L.. Bailey; [£. Weber; L., V.
Berkner, alternate: l.. G. Cumming,
alternate

Joint IRE-EIA-SMPTE-NAB Committee
for Inter-Society Coordination (JCIC)
("Television): £, \Weber, ex-ofticio; M. W,
Baldwin, Jr.; W. J. Poch; W. T. Wint-
ringham; .. G. Cumming, alternate

National Academy of Science—National
Research Council, Advisary Board of the
Office of Critical Tables: E. Weber

National Bureau of Standards (NBS) IRE
Technical Advisory Committee: H. G.
Booker; S. L. Bailev; j. . Brainerd;
D. G. Fink; R. A. Helliwell; W. AL
Higinbotham; E. C. Jordan; J. C.
McPherson; A. A. Oliner; .. Podolsky;
\W. H. Radford; J. C. Simons, Jr.; Ao H.
Waynick; A. ). Wheelon

NBS Journal of Research: A, . Waynick

National Electronics Conference (NLEC):
R. K. Moe

National Research Council (N RC) Division
of Engineering and Industrial Research:
. B. Sinclair; H. \V. Wells, alternate

National Stereophonic Radio Committee
(NSRC): F. L. Hopper; L.. ]. Malmsten,
alternate

CTUEE0
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DELCO
SEMICONDUCTORS
NOW
AVAILABLE
AT THESE
DISTRIBUTORS:

New York:
HARVEY RADIO CO., INC.
103 West 43rd St., New York 36, N. Y,
JU 2-1500

Chicago:
MERQUIP ELECTRONICS, INC.
5904 West Roosevelt, Chicago, lllinois
AU 7-6274

Detroit:
GLENDALE ELECTRONIC
SUPPLY COMPANY
12530 Hamilton Ave., Detroit 3, Michigan
TU 3-1500

Philadelphia:
ALMO RADIO COMPANY
913 Arch St., Philadelphia, Pennsylvania
WA 2-5918

Baltimore:
RADIO ELECTRIC SERVICE
5 North Howard St., Baltimore, Maryland
LE 9-3835

Los Angeles:
RADIO PRODUCTS SALES, INC.
1501 South Hill St., Los Angeles 15, Calif.
Rt 8-1271

San Francisco:
SCHAD ELECTRONIC SUPPLY,INC.
499 South Market St., San Jose 13, Calif.
CY 7-5858

Seattle:
C&G ELECTRONICS COMPANY
2221 Third Avenue, Seattle 1, Washington
MA 4-4354

Ask for a complete catalog

LCO

EPENDABILITY

ADIO

YeLABILTY
@,
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L]
MINUTEMAN

. . . and Polaris and Talos and Atlas and Jupiter and Thor and Titan and Bomarc

and Zeus and Pershing and hundreds of other military and industrial applications.

For Delco Radio’s highly versatile family of 2N174 power transistors meet or exceed the most rigid electrical and extreme environmental
requirements.
Over the past five years since Delco first designed its 2N174, no transistor has undergone a more intensive testing program both in the
laboratory and in use, in applications from mockups for commercial use to missiles for the mi'itary. And today, as always, no Delco 2N174
leaves our laboratories withcut passing at least a dozen electrical tests and as many environmental tests before and after aging.

This 200 per cent testing, combined with five years of refinements in the manufacturing pracess, enables us to mass produce these highly
reliable PNP germanium transistors with consistent uniformity. And we can supply them to you quickiy in any quantity at a low price.

For complete information or applications assistance on the Military and Industrial 2N174's or e:her application-prcved Delco
transistors, just write or call our nearest sales office.

Union, New Jersey Santa Monica, California Chicago, lllinois Detroit, Michigan
324 Chestnut Street 726 Santa Monica Bivd. 5750 West 51st Street 57 Harper Avenue
MUrdock 7-3770 UPton 0-8807 POrtsmouth 7-3500 TRinity 3-6560

¢
2

Division of General Motors « Kokomo, Indiana
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you want to
measure DC from
100 #v to | kv with
0.01% accuracy...
a thousand times a day
...and get visual and
printed answers?

+ 18454

000 ]
95

~/
=

It’s easy with a KinTel
DC Digital Voltmeter

The KIN TEL Mode! 501B 4-digit, over-ranging
digital voltmeter measures DC from =0.0001
to -+ 1000.0 volts to an accuracy within 0.01%
(of reading) =1 digit. Ranging and polarity
indication are automatic. The measured voltage
is displayed in direct numerical form on an in-
line, single-plane readout. Only an interconnect-
ing cable is required to drive parallel entry digi-
tal printers. An extra fifth digit in the left
decade indicates “0" or *1” to provide 100%
over-ranging...ten times greater reselution at
decade (1, 10, 100) voltage points where
other 4-digit voltmeters change ranges and lose
a digit going from 9.999 to 10.00. There’s no
better way to make fast, accurate DC voltage
measurements. Price $2995.

Representatives in all major cities

o DIVISION OF

ELECTROMNCS, INC

5725 Kearny Villa Road, San Diego 11, California
Phone: BRowning 7-6700
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iy Industrial
Engineering Notes*

ASSOCIATION ACTIVITIES

The EIA Microwave Section has ended
its long and intensive activity in the Fed-
eral Communications Commission’s pro-
ceeding on allocation of frequencies of
space communications with the filing of its
technical findings. I'he tiling, a companion
piece to policy comments entered into
IFCC’s Docket 135322 late in February, re-
iterated the Microwave Section’s conten-
tion that space and earth communications
systems can share the same frequencies,
and gave technical explanations to back it
up. The section’s major conclusion was
that “satellite communications systems
can exist on a co-channel basis with surface
multi-channel systems by engincering such
that an interfering signal to the surface
system is no greater than 10 db above the
receiver noise level for 0.01 per cent of the
time.” The exhaustive study, conducted
under Section Chairman K. . Jones
(Motorola, Inc.), also concluded that radar
systems would interfere most with satellite
communications, and could not share
spectrum space. The same was found true
for airborne radar. Interference by tropo-
spheric scatter systems would he harmful,
but could be engineered to protect a sta-
tionary orbiting satellite receiver. The
FCC now has before it the comments of
I21A and eight other firms and organiza-
tions. A lengthy study is expected before
the Commission lays down rules for fre-
quencies to be used for global communica-
tions via satellites.

GOVERNMENTAL AND
LLEGISLATIVE

The Federal Communications Commis-
sion launched a new inquiry into the prob-
lems of establishing world-wide commu-
nications via satellites—this one concerned
with regulating commercial space com-
munications systems. The proceeding,
which the FCC said would not touch on
matters involved in its current space fre-
quencies inquiry, will probe into adminis-
trative and regulatory problems  which
must be resolved before authorization of
space connnunications systems operated
by commercin lirms. The Commission
asked for industry’s detailed comments
based on an assumption that a single or a
limited number of satellite communica-
tions systems would best serve the public,
It set forth these specitic questions: 1)
What plan for participation is best de-
signed to provide equitable, non-diserimi-
natory use of satellite facilities by existing
and future international communication
common carriers and others? Would the

* The data on which these Noirs are based were
selected by permission from Weekly Keporls, issues
of April &, 10, 17, and 24, 1961, published by the

Electronic Industries \ssociation, whose helpiul-
tiess ix grateiully acknowledged,
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plan include participation by manufac-
turers of satellite  communication  and
launching equipment? 2) How would such
a plan comply with existing laws and
policies? Which laws and rules of com-
munications are applicable, and  what
changes should be made to implement the
plan? 3) To what extent would the par-
ticipants in such a plan be subject to
regulation by the FCC as commaon carriers
or otherwise? The FCC notice set & May |
deadline for industry comments, .. The
Federal Communications Commission be-
gan a formal inquiry into the methods by
which one of the seven commercial VHF
television channels at New York City and
at Los Angeles could be made available
for non-commercial educational broad-
casting. The Commission noted that,
despite the achievements of educational
groups in placing 54 educational TV sta-
tions on the air, “the vast populations of
the New York City and Los Angeles arcas
—over 13 per cent of the total population
of the country—are still not served hy
non-commercial educational TV stations.
In these circumstances, and recognizing
the abundance of resources for educational
programming in those cities, it is urgently
desirable in the public interest to inquire
into available means by which it could
enhance the opportunities for providing
such services, ™ the Commission’s announce-
ment said. Deadline for comments is
May 1.... Research and development in
the field of semiconductors—transistors,
crystal diodes, and related devices—
amounted to more than $70 million in
1959-—the latest year for which figures are
available—the Business and Defense
Services Administration of the U. S. De-
partment of Commerce reported. Private
industry underwrote more than $54 million
of this twotal, and U. S. Government
agencies, primarily  the  Department of
Defense, the remaining $16 million, BDSA
saied, Of 60 semiconductor manufacturers
surveyed, the 3 largest accounted for ap-
proximately 39 per cent of the total factory
shipments in 1959. Some 34,700 produc-
tion workers were engaged in semiconduc-
tor manufacturing in the period January
1o April, 1960, Scientists and cngincers
numbered approximately 6,200, and other
workers, 7,800, More than 60 per cent of
the manufacturers were planning to ex-
pand their facilities. The data are con-
tained in a publication, “Semiconductors:
U, S. Production and Trade,” prepared by
BDSA's Electronics Division. The ma-
terial is based in part on information
gathered in the course of BDS\Vs indus
trial mobilization activities, and also on
certain studies by the Department of De-
fense. Markets, prices and foreign trade in
semiconductors are treated in the study,
The report is avatlable from the Superin

(Contued on paye 504)
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SIGNAL SOURGES

direct reading, self contained...

SERIES 772
SIGNAL SOURCES

@ Single control tuning

+ 19, frequency accuracy

Pulse or square wave modulation, internal
or external

® 10 mw to 100 mw max. CW power output
® Regulated internal power supply

Truly unique in the industry, the@ family of
signal sources provides full coverage from 0.95
KMC through 11.0 KMC. Power output is more
than ample for mcst test requirements. The
sources provide for the use of internal or external
modulation, either pulse or square wave, or ex-
ternal FM. Design features include an internal,
regulated power supply and frequency tuning dial
accuracy of £19% throughout the range. This fre-
quency tuning accuracy is always assured by
automatic variation of the klystron reflector voltage
simultaneous with positioning of a broadband, non-
contacting tuning plunger within the oscillator cav-
ity. Each model is a compact self-contained unit
ready for laboratory or field use.

PRECISION MICROWAVE EQUIPMENT ©

———

DELI

4 MODELS COVER
RANGES FROM
0.95 KMC TO 11.0 KMC

MODULATED AND CW OUTPUT
AMPLE POWER FOR NORMAL

MODEL L772A
MODEL $772A
MODEL C772A
MODEL X772A

REQUIREMENTS
VERY FROM STOCK
FREQUENCY RANGES PRICE
0.95 to 2.0 KMC $1340,
1910 4.0 KMC $1340,
3195 to 8.2 KMC $1340,
7.0t0 11.0 KMC $1340.

FREQUENCY ACCURACY | +1%, all models

POWER OUTPUT

10 mw to 100 mw max CW output power vari-
able by front panel control through use of an
internal level-set attenuator

MODULATED Internal: CW, pulse or square wave |
OUTPUTS External: Pulse, square wave or FM
EXTERNAL Pulse positive pulse of 30 v. amplitude across
MOBULATION 100 K ohms. Pulse width from 1 microsecond
REQUIREMENTS to square wave
Reflector: sine wave or sawtooth FM, sensi-
tivity from 100 to 200 ke/v
CONNECTORS RF Output—Type N jack

External Pulse—Type BNC jack
Reflector Modulatlon—Type BNC jack

POWER REQUIREMENTS 115 230 v. AC, 50 or 60 cycles, 150 w,

DIMENSIONS

11”7 high x 16” wide x 15” deep

NET WEIGHT

45 1bs,

FXR OFFICES IN NEW YORK « BOSTON e LOS ANGELES
REPRESENTATIVES IN ALL MAJOR CITIES THROUGHOUT THE WORLD.

FXR Inc.

Jesign o ‘Douln.nm nt « Manufacture

25-26 50th STREET RA. 1.9000
WOODSIDE 77, N. Y, TWX: NY 43745

HIGH-POWER PULSE MODULATORS ™ HIGH-VOLTAGE POWER SUPPLIES = ELECTRONIC TEST EQUIPMENY

PROCEEDINGS OF THE IRE June, 1961
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CATHODE RAY TUBE BEZELS

Nlustrated are a few of the stock molded phe-
nolic and or cost aluminum Bezels and support
cushions available for most popular Cathode

camera-mount and illuminated types.

Ray Tubes. Not illustrated but also availeble,

80070- SERIES

JAMES MILLEN MFG. CO,, INC.

MALDEN

MASSACHUSETTS

“\JL, Induslrial

Engineering Notes
Continned trom page 484

tendent of Documents, Government Print
ing Office. Washington 23, D). C. Price 15
centes.

FCC AcTioNs

Authorizing a new broadcasting service
and opening a vast new market for radio
receivers and broadcasting equipment, the
Federal Communications Commission on
April 19 adopted technical standards for
stereophonic FM radio broadcasting by
multiplexing techniques. The new service
was made possible at this time by the in-
tensive technical stadies and tests con-
ducted by the National Stereophonic Ra-
dio Committee established and finaneed by
EIN. The adopted standards were de-
scribed by FCC as a “composite” of stereo-
phonic transmission standards proposced by
the Zenith Radio Corporation and General
Electric Company.  Stercophonic broad-
casting will be accomplished by subcarrier
nultiplex transmission in conjunction with
main channel operation of M stations
otfering the service, To receive the stereo
broadeasts, FCC sard, N sterco receivers
must be purchased or, it an N receiver
and stereo phonograph combination is al-
ready owned, a multiplex subchannel
adapter must be obtained. The Commis-
ston anticipated that receiving cquipment

would he on the market “in the relatively
neir future.” The Commission said the
Zenith-G Ll combination of standarcs was
adopted after "other systems were weighed
and rejected, after technical analvsis and
an exhaustive held test program, hecause
of nferior technical quality or unaceept
able impairment of main channel cover
age " The FCC's long-awaited stereo radio
decision was the cubmimation of o stal
study of technical data accumulated e
inz an intensive study by the NSRC. The
Committee of industry experts on the
technical aspects of  stereo sound - was
established, with the blessing of 1°CC, in
January, 1959 at the suggestion of the late
Dr. W. R, G. Baker, forimer President of
LA and then Director of the ELN Enogi
neesing Depariment.

INDUSTRY MARKETING DaTA

Japanese transceiver equipment for
the Citizen’s Radio Service may become
the third largest export to this country,
ranking behind transistor radios and tape
recorders, a Japanese trade magazine
predicts. “I'rinsceiver fever is reported (o
be high in the United States,” states an
article in the Mareh edition of Japan lec-
tronics. “NMany makers began casking in
on this reported budding boom in America
by producing transceivers for export to
that country.” With the release by the
Federal Communications Commission of a
hand for private radio service, the article
savs, there were “increasing inquiries and,
i some cases, actual orders from America
on  transceivers . .cand  an o inereasing
number of Japinese manufacturers started

to consider or to produce transistorized
transceivers.” Phe transceiver “is ikely to
hecome one of (the) star export produc

tions, Tollowing TR radios and wape re
corders,” the magazine forecast. The pop-
ularity of the Citizens Radio Serviee in the
U, S, prompted the Japanesc Radio Wave
Control Contmi=sicn, in con'unction with
ELN of Japan, to study the feasibility of
also releasing the 27 Me hand for private
u=e, the article reported, ... Japanese ex-
ports of electronic products to the United
States during 106C totaled $94 million, a
24 per cent increase over the $75.6 million
total of 1959, the Electronics Division,
Business and Defense Services Adminis-
tration, U. S. Department of Commerce,
reported. The value of exports of radio
receivers in 1060, which accounted for 74
per cent of the tatal shipments, registered
again of 11 per cent over 1939, Exports of
radios with 3 or more transistors last vear
increased by 4 per cent in quantity, but
declined by 4 pes cent in value from the
preceding vear: caports of other radios
tereased  appreciably,  Other products
showing substanticl gains were sound re-
corders  and  reproducers,  radio-phono-
graphs, speclers, receiving  tubes, and
other electronic components. The 1960
exports of televiston receivers o the UL S
totaled 10,000 valued at 8507 thousand.
Exports to the UL SO were equivalent to 18
per cent of total fapanese exports of elee-
tronic product= 10 the world in 1060
compared with 36 per cent in 1959, ..
Shipments of electronic components in-
creased about 4 per cent during the fourth

(Co: tanned on page 31.4)
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CANNON MS PLUGS

MEET THE MOST SPECIALIZED AND STRINGENT DEMANDSCannon MS
Plugs are built for rugged service! From general duty ground use to specialized mis-
sile applications, these plugs fulfill the requirements of MIL-C-5015. ..are also suitable
for many commercial and industrial applications where quality and dependability are
required. Our full line of environmental resisting MS plugs gives you the optimum
in interchangeability, variety of contact arrangements, and shell types and sizes.
The MS series, MS-A, MS-B, MS-C, MS-E, MS-R, MS-K, are available from authorized
Cannon Distributors everywhere; or write:

CANNON ELECTRIC COMPANY - 3208 Humboldt St., Los Angeles 31,Calif.
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PROJECT -|SPACE EXPLORATION

A& In the next decade, the United States is committed

to an extensive program of space exploration. The Jet
Propulsion Laboratory has been assigned, by the National
Aeronautics and Space Administration, a responsibility for
lunar, planetary and interplanetary un-manned exploration
programs.

In the field of planetary exploration, the development
and technology of automatic spacecraft and the gathering
of scientific knowledge concerning the planets and their
environment is involved.

By 1970, sufficient scientific data is to be acquired
demonstrating the feasibility of spacecraft capable of orbit-
ing and landing on Mars and Venus. In addition, programs
will be initiated for probing Mercury and Jupiter and for
further penetration into space.

The early Venus and Mars missions will utilize the
Centaur launch vehicle and will constitute the ‘‘Mariner"
series. These will be followed by the ‘‘Voyager' series
employing the Saturn system.

The vast amount of information to ke acquired, the
scientific research and testing necessary, the new concepts
to be investigated and the number of areas to be explored
constitute an extensive long-range program. The challenge
of probing the unknown, the vigor with which these prob-
lems are now being attacked and the demonstrated stability
of the whole JPL operation provide career incentives for
engineers and scientists in every field.

Here is an unparalleled opportunity for you for years
to come — investigate now!

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA, CALIFORNIA

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

These new
career opportunities are
now open at JPL for

SENIOR ENdGlNEERS

an
SENIOR SCIENTISTS

in the following areas of
research and development

v

Participation in the design and analysis
of lunar and interplanetary trajectories;
both ballistic and ion-propelled . . .
planetary satellite orbit stability and
interplanetary round trip studies.

Plan and design integrated scientific
instrument test systems. Plan and direct
system testing of scientific instruments
in conjunction with the spacecraft system
testing and environmental evaluation.

Perform design and analysis of structures
for spacecraft and for future advanced
projects in part, or in whole.
Responsibility for conducting structural
tests during research and development
period through final analysis portion

of programs.

Work with research engineers and
scientists as support instrumentation for
studies on materials for rocket motors,
space vehicles and space experiments—
scope includes crystalline metallurgy,
high temperature stress-strain
measurements,induction and resistance
heating.

Perform advanced development on liquid
propellant rocket engines and gas
generators to be used in lunar and
planetary spacecraft. Effort includes
both in-house work and technical
direction of outside contracts.

Participation in the design, testing and
evaluation of solar cell panels,
development of laboratory sun-simulators
—also includes development and
evaluation of solar thermionic and
thermo-electric systems.

Organize and conduct experiments on
the containment of high temperature
plasmas for ultimate possible use

in propulsion and for studies in
thermonuclear physics.

Send resume and professional
qualifications, today, for
immediate consideration.

June, 1961



MICROWAVE DEVICE NEWS from SYLVANIA

BROADBAND FERRITE ISOLATORS
/ WAV

COAXIAL DEVICES

~from 1-11 GC

Sylvania offers a comprehensive line of coaxial and waveguide isolators—
12 types, in all-featuring extraordinary isolation to insertion loss ratios as
high as 30 to I. Designed for wideband applications in such end-products
as ECM and lzboratory test equipment, they're extremely well suited for
the reduction of VSWR and the climination of anomalics caused by long
line effects in oscillator outputs.

Your Sylvania Sales Engineer will be pleased to tell you more about the
full line of competitively priced broadband coaxial and waveguide isolators.
Ask him. For technical data, write Electronic Tubes Division, Sylvania
Electric Products Inc., 1100 Main St., Buffalo 9, N. Y.

BROADBAND COAXIAL ISOLATORS Isolation tnsertion Loss VSWR
Frequency Types (Min.) (db) (Max.) (db)

1.0-2.0 FD-1537 10 1.2 1.2
2.0-4.0 FD-151P 15 1.0 1.2
4.0-8.0 FD-1519 10 1.0 1.25
8.0-11.0 FD-1522W 30 1.0 1.4
BROADBAND WAVEGUIDE 1SOLATORS

3.95-5.85 FD-492 18 1.0 1.15
5.85-8.2 FD-502 20 1.0 NS
7.05-10.0 FD-512 24 1.0 1.2
8.2-12.4 FD-522 30 1.0 1.15
10.0-15.0 FD-7530 3C 1.0 1.15
12.4-18.0 FD-91: 24 1.0 1.1
18.0-26.0 FD-53:A 24 1.0 1.15
18.0-26.0 FD-531AF1 24 1.0 1.15

.

EGUIDE DEVICES

—from 3.95-26 GC
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Typical performance characteristics of FD-522
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an j‘)
MORE THAN

450 Styles of Quality RPC Resistors!

MANY TO CRITICAL MILITARY SPEC.*

rpc—America’s largest manufacturer of resistors—uses test equipment
and standards for checking and calibrating that are matched only by
a few outstanding laboratories.

Resistance values from .05 ohms to 100 teraohms—low coefficients—
unsurpassed performance—small or large quantities—prompt delivery—
these are some of the reasons why rpc maintains customer loyalty.

Our knowledgeable engineering department is available for consultation
without obligation. Chances are we can recommend the “just right’’
resistor for your problem. Write for free catalog.

PRECISION WIRE WOUND METAL FILM

CARBON FILM RESISTANCE NETWORKS
*Conformance to MIL-R-93; MIL-R-9444; MIL-R-142934;
MIL-R-10683A; MIL-R-10509C

) Resistance Products Co.

914 S. 13TH ST., HARRISBURG. PA.

1

@& Industrial

Engineering Notes
(Continued from page 30.1)

quarter of 1960 in sharp contrast to the 5
per cent decline during the third quarter,
according to a report released by the Elec-
tronics Division of the Business and De-
fense Services Administration. Total
shipments for the year were 10 per cent
aver 1959 levels, reflecting the general in-
crease in electronics activity. The quar-
terly rise was due to increased require
ments for military and industrial typ
clectronic components., Shipments of con
sumer type components declined signifi-
cantly. Output of receiving tubes and
television picture tubes, which are pre-
dominately used in consumer electronic
equipment, declined 12 per cent during the
quarter while shipments of all other major
groups of electronic components increased.
The value of shipments of semiconductor
devices increased sharply despite the con:
tinuing decline in average unit prices. Unit
output of transistors increased over 30
per cent although average unit prices
declined over 11 per cent. Uniilled orders
at the end of 1960 were about 5 per «
above those of a year carlier and amounted
to about 11 weeks' production at the
fourth quarter, 1960 rate. The tables ap-
pearing in the Supplemental Information
section of this edition give details by com-
ponent category. They were derived from
the quarterly Survey of Production Capa-
bilities for Electronic Parts conducted
jointly by the Electronics Production Re-
sources Agency of the Department of
Defense, and the Electronies Division,
BDSA. The data presented, however,
represent estimated total industry ship-
ments and unhlled orders rather than total
shipments and untfilled orders reported in
the survey, since adjustments were neces-
sary where the coverage was not com-
plete. . . . Factory sales of transistors in
February gained by more than 1 million
units and $2.7 million over totals for
January, according to month-end sta-
tistics released by the EIA Marketing
Data Department. The number of transis-
tors sold at the factory in February totaled
13,270,428 valued at $25,699,625. The
month before, 12,183,931 units worth
822,955,167 were sold. During the first two
months of this year, 25,454,359 transistors
were sold at the factory, compared with
19,134,292 sold during the same period
in 1960. Revenue from =ales during
January and February of this vear totaled
$18,654,792, against a total of $49,546,150
during the two-month period last year.

MILITARY AND SPACE

Electronic checkout techniques similar
to those used in missile launchings are
being tested on Army aircraft to determine
if the airplanes are safe for flight, the De-
partment of Defense announced. Army-
spunsored research into the feasibility of
the concept is being carried out by the
Bendix Corporation, York, ’a. Known as
Project ALARNMI, the concept uses strate-
gically placed sensors to torecast the con-
dition of critical components.
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automatic

accurate
attack

Today's pilots traveling at supersonic speeds must seek outtargets they cannot see. To make low-level attacks in any
weather, day or night, requires highly sophisticated electronic aids. Autonetics meets this need with advanced radars
using terrain avoidance equipment, bombing-navigation systems and projected displays. Such are: NASARR, a com-
pact, lightweight, monopulse radar system in F-105’s of the USAF, the F-104’s of Canada, West Germany, Belgium,
Netherlands and Japan; and the AN/ASB-12 radar-equipped, inertial bomb-nav system in the Navy's Mach 2 A3J.

Electromechanical systems by A u t O n et i C S @ Division of North American Aviation
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The Highest Sensitivity

and the lowest noise.....

> i ; fig. T Gan characteriues
Advanced electronic research byAHi‘tac:\iv technicians bl 4 , |
has now resulted in the development of a superb el | - S
frame grid type twin triode (6R-HH8) with excellent w 4k o HH’.‘ T
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Hitachi also produces other receiving tubes and components for television which. when
used together with the new 6R-HH8, cannot fail to earn any maker a market reputation
even better than he currently enjoys. "

Automatic tube testing equipment

_Wikachi \td.

Tokn‘.}o Japan
Cable Address: "HITACHY" TOKYO
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NEW FROM COLLINS — THE 51S-1

FINGERTIP TUNING

with accuracy. The latest in a
series of general coverage HF receivers features single
sideband and AM reception with: extreme dial accuracy,
visual setting within one kc throughout the range — high
frequency stability, particularly suited to receiving
pre-assigned frequencies - optimum selectivity, made
possible by Collins Mechanical Filters. Highest sensitivity
for difficult monitoring assignments — all in one compact,
lightweight, easily installed unit.

Write for descriptive brochure.

(4

COLLINS
7

COLLINS RADIO COMPANY o CEDAR RAPIDS, IOWA « DALLAS, TEXAS « BURBANK, CALIFORNIA

57A
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we’re
probably

a little
backward
about the
way we
make
Backward
Wave
Oscillators

Automation, mass production?
They're just the thing if you're
making automobiles or terminal
ugs or even transistors. But
for making backward wave tubes,
we still hold to the old-fashioned
tenets of skilled craftmanship.
And we even admit to using
such bygone techniques as
trial-and-error.

This is simply because we know
of no other way to build tubes
with the fantastic precision and
extremely minute tolerances re-
quired in a BWO.

There are some shortcomings
to making tubes the way we do.
The attrition rate on some of
the parts is scandalously high.
But when we finish a tube,
like the Type OD 1-2 shown be-
low, we know it will live up to its
specifications, and then some.
We guarantee a minimum of
500 hours service from it, and
are hurt way down deep if it
doesn't last several times that
long.

Our new brochure tells some of
the secrets of making BWOs.
Along with it we'll send you a
set of specification sheets on
our tubes covering the range
1-18 kmc. Write today.

STEWART
ENGINEERING

CORPORATION

SANTA CRUZ » CALIF.
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IHHNAAHA [l

Appointment of Howard A. Bond
(SM'37) as Viee President of Systems and
Development in Dresser Electronics, SIE
Division, has been announced in Houston,
Tex. He will be responsible for the Divi-
ston’s expanding military electronics prod-
uct development activities as well as for
its industrial and  military  clectronic
svstems management and engineering,

The SIE Division of Dresser Flec-
tronics now provides electronic equipment
and  systems for military  applications,
pipeline and process control systems, and
geophysical instrumentation equipment.

Mr. Bond has been serving on one of
the panets of the Scientific Ndvisory Board
of the National Security Agency and as an
advisor 1o the Deputy Director for Re-
search and Development. He was formerly
Manager of Reconnaissance Systems at
Stromberg-Carlson with responsibility for
management of a 850,000,000 electronic
reconnaissance system under development
for the United States Air Force since 1957,

IFor more than ten yvears previously, he
was engaged in rescarch and development
for the UL S, Government, hrst with the
Naval Security Ageney, and later as chief
of a radio frequency division of the Na-
tional Security Agencey,

From 1944 1o 1947, he served in the
VoS Army Signal Corps and the UL S,
Army Security Ageney, and now holds the
rank of major in the U. S Army Reserve,
as a member of the U. S, Army Security
Ageney.

Mr. Bond holds a degree in electrical
engineering from Northwestern University,
Evanston, 1., and attended the griduate
school at the University of Maryland, Col-
lege Park. He is 2 member of Tau Beta P,
honorary engineering fraternity, and is ac-
tive in the 1RE Professional Groups on
Engineering Management, Military Llec-
tronics, Antennas and Propagation, and
Communication Systems.

°,
f

The appointment of Dr. Donald B. Brick
(S'50-A'54-SM'56) as Manager of the
newly-formed information processing group
at the Applied Re-
search  Laboratory
of Sylvania Electric
Products, Inc., has
been announced.

The Applied Re-
search  Laboratory
is responsible for the
investigation  and
creationof new elee-
tronic systems and
techniques to meet
the requirements of
government and in-
dustry.

Dr. Brick's group will be responsible for
research in bionics, speech and pattern rec-
ognition, statistical decision theory, arti-

I ficial intelligence information retrieval and

. B. Brick

’@ IRE People

It I I

related areas in the data and information
processing helds.

With Sylvania since 1955, he was for-
merly a Research Fellow at Harvard Uni-
versity, Cambridge, Mass., where he
worked on clectromagnetic scattering, an-
tennas, and microwave circuits. During the
past hive vears, he has directed a variety of
work in electromagnetic theory, applied
physies,  countermeasures  and  counter-
countermeasures, missile guidance and ra-
dar systems. Among his more recent proj-
cets has been the study of the use of
artificially generated clouds for communi-
Ciiion purposes,

He is a graduate of Harvard Univer-
sity, and received the Bachelor of Arts de-
gree, cum lande, in engineering sciences
and applied physics in 1930, the Master's
degree in 1951, and the Ph.D. degree in
applied physics (electrody namies) in 1954,

He is a member of Sigma Ni, honorary
scientibe fraternity; the Harvard Engi-
neering Society, the American Physical So-
ciety and the American Association for the
Advancement of Science.

o

o

Dr. Liborio J. Castriota (547 N'52-
SAS3Y9) has been promoted to the position
of Manager of Engincering at PRD Elec-
tronics, Ine., Brook-
Iy, N. Y., it was
r(‘(‘(‘llll\' -l"ll“llll('C(].

In 1947, he re-
ceived the B.E.E.
degree from  New
York  University,
College of Engi-
neering, New York,
N. Y., and the NS,
degree from tlar-
vard [University,
Cambridge, Mass.,
in 1948, During the
same vear, he joined the research staff of
the Microwave Research Institute of the
Polvtechnic Institute of Brooklyn, Brook-
Iyn, N. Y., where he worked on microwave
interference studies and RE noise genera-
tion investigations,

Beginning in 1930, he headed an inter-
ference research unit at the Rome Air De-
velopment Center, Rome, N. Y., and was
engaged primarily with radar and com-
munications interference problems.

Two years later, he returned to the
Microwave Research Institute, where he
undertook research activities on low fre-
quency telephony location circuitry, con-
tinuous lookthrough radar jamming svs-
tems development and receiver noise
studies.

During the period from 1955-1957, his
services werc again utilized at the Rome
Air Development Center, this time as a
USAF rescarch consultant. In 1957, he was
appointed leader of the Linear Networks
Section and was engaged in microwave dis-

L. J. CasTRIOTA

(Continued on page 60.4)
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FILAMISTOR '

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

SPRAGUE COMPONENTS

Providing close 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 insure low
contact resistance.

The resistance elements, 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 18, V4, 14
and 1 watt ratings, surpass stringent per-
formance requirements of MIL-R-10509C,
Characteristic C. Write for Engineering
Bulletin No. 7025 to: Technical Literature
Section, Sprague Electric Co.,235Marshall
Street, North Adams, Mass.

For application engineering assistance write:

Resistor Division, Sprague Electric Co.

Nashua, New Hampshire

RESISTORS INTERFERENCE FILTERS
CAPACITORS PULSE TRANSFORMERS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS
TRANSISTORS PULSE-FORMING NETWORKS

PROCEEDINGS OF THE IRE June, 1961

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and '@’ are registered trademarks of the Sprague Electric Co.
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For Accuracy...to 1 part per mil-
lion, or 1 minute in 2 years. Read
hours, minutes, seconds and tenths
directly. Estimate hundredths of
a second. Any group of four pulse
outputs optional, from 10 cps to
1,000 cps in multiples of 10.

For Dependability...on shipboard
or in the field. Rugged, compact
unit withstands shock and vibra-
tion, will survive total power fail-
ure of 1 second duration (or 24
hours with small standby battery
pack).

The Times Chronometer TS-3 is
a precision time and frequency

A DIVISION OF LITTON

standard ideally suited for astro-
nomical, geophysical, naviga-
tional, and general laboratory use.
With suitable amplification, it may
be used for driving many types of
recording equipment at precise,
constant speed. It takes up less
than half a cubic foot, weighs only
23 pounds. Manual controls per-
mit setting to WWYV or other time
standard.

Look into the Times Chronometer,
another product of a world
pioneer in the design and man-
ufacture of facsimile, ocean-

ographic and radio communica- |

tions equipment.

Wesrrex Corporation

INDUSTRIES

540 West 58th St., New York 19,.N. Y., 1523 L St,, N.W., Washington 5, D. C.
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(Continwed from page 58)

tributed parameter networks studies. As a
member of the Research Faculty, he also
lectured in the Graduate School, Polytech-
nic Institute of Brooklyn.

The following year (1958), he was
awarded the Doctorate from the Polytech-
nic Institute of Brooklyn. In 1959, he
joined PRI, where he became involved in
all phases of operations with the company
especially with the development of mili-
tary and industrial microwave calibration
systems and special test equipment for
field and laboratory applications.

Dr. Castriota is a member of Sigma Xi
and of RESA,

.
o<

C. E. Rutherford, President of Ruther-
ford Electronics Company, Culver City,
Calif., has announced the appointment of
John J. Davis (§'59-
A’60) as project en-
gineer on the new
B-10 Transistorized
Pulse Generator.

Prior to coming
to Rutherford, Mr.
Davis was at Sum- .
mers  Gyroscope, —

Aeronutronic Divi- .

sion of the Ford
J. 1. Davis

Motor  Company,
and the Ramo-
Wooldridge Corpo-
ration,

He is a registered engineer in California,
a member of Eta Kappa Nu, the Audio
Engineering Society, and is also currently
a broadcasting consultant and chief engi-
neer at KCBH, Beverly llills, Calif. He
attended the University of Southern Cali-
fornia, Los Angeles, earning the B.S. and
M.S. degrees in electrical engineering.

2,
o

Alton C. Dickieson (SM’'44-17"00) has
been named Director of Transmission De-
velopment of the Bell Telephone Labori-
tories, effective April
1, 1961.

He was born in
New York, N. Y.,
and studied electri-
cal engineering at
the Polvtechnic In-
stitute of Brooklyn,
Brooklyn, N. Y. He
began his Bell Sys-
tem career in 1923
in the engineering
department of \West-
ern Electric Com-
pany, and transferred to Bell Laboratories
when it was established in 1925. IFor most
of his career he specialized tn long distance
transmission systems. During World War

‘A

\. C. Dickiesox

(Continned on page 64.1)

IRE People
use the
IRE DIRECTORY!
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Attention

Design information for the use of Hard Pulse
Modulator Tubes in high-power radar.

Send now for the 76 page brochure just
issued by The Machlett Laboratories,
Incorporated.

Complete listing and technical data on over
25 tubes, including oxide-cathode, shield-
grid triodes and thoriated-tungsten triodes.

THE MACHLETT LABORATORIES, INC.
Subsidiary of Raytheon

1063 Hope Street
Springdaile, Connecticut

Hard Pulse Modulator | 1% ===

Please send me the Hard Puise Modulator
Tube Brochure.

Company

Name
Address

PROCEEDINGS OF THE IRE June, 1961 61A



proven in use

DIELECTRIC Rigid Transmission Lines

Satisfy Every Performance Requirement

Both DIELECTRIC Lines—Type 40 Quick-Clamp
and Type 70 EIA Bolted-Flange are:

o Engineered to exhibit low VSWR, small
attenuation of power

® Designed for high average and high peak
power transmission

® Engineered to provide minimum r-f leakage
at connections

® Notable for their proven
low-noise connections

TYPE 40 QUICK-CLAMP LINE

Unusually flexible in application and installation, DIELEC-
TRIC’S Type 40 Line offers such specific advantages as:

« flange connections that swivel to any rotational
position

e a Marman Clamp that assures quick and positive
assembly with the tightening of only two bolts

« piloted flanges that eliminate the need to align the
outer conductor by centering rings or other devices

A captive O-ring for sealing not only provides a perfect gas
seal, but renders damage or jamming during assembly
virtually impossible. Electrical contact is dependent only on
tightening the clamp.

TYPE 70 EIA (RETMA) LINE

When specifications stipulate an EIA (RETMA) bolted-
flange line, DIELECTRIC Type 70 offers the same elec-
trical properties as the Type 40 line. Positioning of line
sections during installation is made accurate by alignment
pins. An O-ring placed between the flanges is provided
for gas sealing.

Choose From Two Hard-Drawn,
High-Conductivity Lines . ..

QUICK-CLAMP TYPE 40

and EIA (RETMA) TYPE 70

* Available in:

Standard sizes: 7%, 15, 3%, 6%, 9346 inches
Special sizes: 9, 10, 12, 16 inches

Any length up to 30 feet

All standard impedances from 25 to
200 ohms

Copper or aluminum outer conductors

PRESSURIZED COMPONENTS ACCESSORY
TO TYPE 40 AND TYPE 70 LINES

90° ELBOWS e 45° ELBOWS e FLEXIBLE SECTIONS
BREAKAWAY SECTIONS e ADAPTERS
QUICK STEP REDUCERS e GAS STOPS
END SEALS ¢ END COVERS
COUPLINGS (unpressurized) ® FIELD FLANGES

Prompt shipment of standard lines and components is usual
because a large stock of manufactured parts is maintained
for fast assembly. And in addition, DIELECTRIC’S com-
plete r-f laboratory and production facilities are available for
the design and manufacture of other lines and components
for special requirements.

For more detailed data on the abeve lines and their com-
ponents, write for Catalog 61-4. Also, DIELECTRIC de-
signs, develops and manufactures a wide range of com-
ponents and equipment for the communications industries.
If you’d like to know how we can help you solve a problem
in this field, simply dial DIELECTRIC.

*For applications in the broadcast and television field. (ranuxpimiu!: line
products are available from the Radio Corporation of America. For all
other applications, contact DIELECTRIC directly.

DIELECTRIC'S areas of capability include coaxial, waveguide and open wire techniques . . .
TRANSMISSION LINES & COMPONENTS «. NETWORKS
SWITCHES « ANTENNAS & FEEDS . TEST EQUIPMENT - R & D ENGINEERING

dial DIELECTRIC
for solutions to

DIELECTRIC PRODUCTS ENGINEERING CO,, INC.

communications
problems

RAYMOND, MAINE

Tel. No. OL 5-4666
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PM SERIES POWER RELAY
by POTTER & BRUMFIELD

TOP VIEW

ANNOUNCING
AN IMPURTANTJ \
NEW SPAGE SAVER

P&B compact 4PDT power relay switches one H.P. per moveable arm

Save panel space! This new 4-pole relay is only %s” wider than our PR PM ENGINEERING DATA

Series, America's most popular 2-pole power relay! Yet, it is engineered GENERAL:

for reliable heavy-duty switching . . . and you can confidently expect 10 Description: Heavy-duty AC power relay.

million mechanical operations. Insulating Material: Molded phenolic.

PM Series relays are rated at 16 amperes (or 1 H.P.) at 115 volts, 50/60 cycles Insulation Resistance: 100 megoh

resistive . . . and special relays can be supplied for loads up to 25 amperes, Mechanical Life: 10 million operations minimum.

at 220 volts, 50/60 cycles resistive. Heavy screw terminals are arranged for Contact Life: 100,000 operations minimum ot rated load.
fast, easy hook up. An adapter plate is available for mounting PM relays Breakdown Voltage: 2,000 volts rms minimum between all
in the same location used for 2-pole relays. ComaRB Enx Greuit

Al . . P . Ambient Temperature: -55°C to + 55°C.
For full information, write today or call your nearest P&B representative. Weight: Approximately 14 ozs.
Pull-ln: 78% of nominal voltage.

Terminals: Heovy-duty screw type with No. 8-32 BH screw.

CONTACTS:
Arrangements: 4PDT or 4PST— normally open.
Material: 4" dia. silver-cadmium-oxide.
Rating: 16 amps @& 115 volts, 50,60 cps resistive.
8 amps @ 220 volts, 50/60 cps resistive.
1 H.P. per moveable, 115 or 220 volts AC single phase.
25 omps @ 220 volts, 50,60 ¢ps resistive ovailable on
special order.

PR Series MR Series AB Series ColLS:
Voltage: 6 to 230 volts AC 50 /60 cycles.
A whole family of power relays for a wide range of applications carry the Power: 14 voli-omps averoge at nominal voltage.
P &B symbol of quality. Call P &B first for all your power relay requirements. Duty: Continuous.

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTORS

POTTER ¢ BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY . PRINCETON. INDIANA

IN CANADA: POTTER & BRUMFIELD., DIVISION OF AMF CANADA LIMITED. GUELPH, ONTARIO



from
MOTOROLA

VALUABLE
HANDBOOK

for
CIRGUIT
ENGINEE

Complete your reference bookshelf
with these liberally-illustrated
technical handbooks

POWER TRANSISTOR HANDBOOK

A 200 page manual with 9 chap-

o ters covering: Semiconductor

Q electrorics, transistor charac-

teristics, power amplifiers,

switching applications, ignition

systems, special circuits, power

supplies, testing and specifica-

= tions. Wriften by Motorola’s

Applications Engineering De-
partment. Price $2.00.

ZENER/RECTIFIER HANDBOOK

A new 185 page guide to basic

theory, design characteristics

and applications of zener di-

odes and rectifiers. The second

edition of the popular zener

handbook first published in
* 1959, Price $2.00.

@ IRE People

[T he was in charge of anti-submarine war-

fare activities and of carrier systems for the

Signal Corps. In 1954 he was responsible

for planning the communications svstems

for the original Distant arly Warning

(DY) Line stations in Alaska. He was
imed Director of Transmission Svstems
wvelopment in 1951,

Mr. Dickieson is a Fellow of the ATEE.

Charles H. Doersam (S\'51) has been
appointed Product Developmenr Manager
in ngineering at Potter Instrument Com
pany, Inc., Plin-
view, N. Y., accord-
ing to a recent an-
nouncement,

He joined the
company in Octo-
ber, 1960, as \ssist-
ant to the Chief Kn-

rior to this
~ociation |

wroscope  Com C. H. Dorrsan
pany carlier b

irchild Camera and Instrument Com-
pany,

\ Doersian CCIV 1 Bachelor o

r 942 and the Master's
degree wechanical rin 1044,
both from Colimbia University, New York,
NY
o
Promotion of Vice I'resident Norman

H. Enenstein (546 \"49- M'35) to Direce-
or of Technical Administration of Litton
Ind . Ines, was recentdy announced,
He had b Dircetor of the Data Systems
laboratory at € oga Park, Cali
Before joining Litto 1038, he
Vice President and Director of |
ing for a Los Angeles electronies brm, e is
A eradoate of UVCLA with the Bachelor's
in meteorology and holds the M.S

Wits

\ wineer

depre
Cngineering
I'echnol

and Ph.D. degrees in eleetr

from the lifornia Institute of
ogy, Pasadena,
o

George A. Franco (8'54-M"30! has heea
amed to receive the annual General v

namics/Electronics .\ward for Science and
Technology for 1960
a commendation
plaque and 82,000,
He is manager of
the Radio Commu-
nication Laboratory
i General Dynam
ics/Electronics’ Re
search Division, The
award was given in
recognition of his
work in developing
a new technique for
high  <peed
transmisston that is exceptic
to umming, This technique, «

G. .\ Fravco

dirta
mally resist

dled DEF
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Engineers who know
-SPECIFY.

gt

A-27
SUPERFINE

LOW-LOSS RF LACQUER

* Q-Max, an extremely low loss dielectric im-
pregnating and coating composition, is for-
mulated specifically for application to VHF and
UHF components. It penetrates deeply, seals.
out moisture, provides a sarface finish, im
parts rigidity and promotes stability of the
electrical constants of high frequency circuits
Its effect upon the 'Q"" of RF windings is prac

tically 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

Cinmasiion Pt G
& NEW JERSEY

Telephone:
HOpkins 2-1880

center

electronics

$100 MILLION IN ELECTRONICS SALES

Fort Monmouth’s Research & Develop-
ment Laboratory. the [ S, Army
Signal Equipment Support Agency, &

Signal School form a meecca for many
Electronic leaders of the nation. Here are
Bell Laborataries, Bendix, Electronic Associ-
ates, Frequeney Standards and many others.
Superb living conditions afford rasy recruiting
of professional Engineers, Scientists, Technicians,
~Killed. trained personnel. You are invited to join
this BLUE CHIP LIST.

onmouth County

NEW JERSEY
Write: REID N. DICKERSON, Industrial Representative
Monmouth County Planning Board
18 Court Street, Freehold, N. J., HOpkins 2-1940

ORDER TODAY — You can obtain these hand-
books from your local Motorola Semiconduc-
tor distributor or by sending $2 (check or
money order) for each book to Motorola
Semiconductor Products Inc., 5005 East
McDowell Road, Phoenix 10, Arizona. Please
specify handbook desired. No purchase or-
ders, please.

MOTOROLA

Semiconductor Products Inc.

\ a
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PROCEEDINGS OF THE IRE

This & 1bgs. of transistorized
new AC amplifier gives you 20
or 40 db gain, increases scope
or VIVM sensitivity 10 or 100!

This new & 466A AC Amplifier is just 4”
high, 6” wide and 6” deep. Yet it can become
one of the most helpful instruments on your
bench, or in the field. It is ac or battery pow-
ered; battery operation gives you hum-free
performance and easy portability. Response
is flat within approximately 15 db over the
broad range of 10 cps to 1 MC, distortion is

less than 19, and gain is stabilized by sub-
stantial negative feedback to virtually elimi-
nate effects of transistor characteristics and
environment.

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

Specifications

Gain: 20 and 40 db, +0.2 db at 1000 cps. Distortion: Less than 1%, 10 to 100,000 cps.
Frequency +0.5 db, 10 cps to 1 MC; Power: Ac line power normally supplied,
Response: +3 db, 5 cps to 2 MC. ?luzt bgtte:y operation avalilable.

. radio type mercury cells,
Ou?put Voltage: 1.5 v rms across 1500 qhms. battery lifa about 160 nours.)
Noise: 75 uv rms referred to input, Specify battery operation if desired.

100,000 ohm source. . ’ keat e s
Dimensions: 6Va” wide, 4” high, 614" deep.

Input Impedance: 1 megohm shunted by 25 uuf. Weight: approx. 3 Ibs.
Output Impedance: Approximately 50 ohms. Price: $150.00 f.0.b. factory. (Either ac

Data subject to change without notice.

or battery operation.)

HEWLETT-PACKARD COMPANY
1027D Page Mill Road, Palo Alto, California, U.S.A.
Cable "HEWPACK" * DAvenport 6-7000

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1, Geneva, Switzertand
® Cable "HEWPACKSA" « Tel. No. (022) 26. 43. 36

Field Representatives in all principal areas

June, 1961



Another First From General Electric
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Super-Ruggedized Image Orthicons Exceed

600-LINES AT 1000 CYCLES, 44G’s

66A

General Electric, which first intro-
duced the Magnesium Oxide thin-
film semi-conductor target, now offers
a complete line of super-ruggedized
image orthicons.

QOutstanding performance of new
General Electric I0’s is the result of
a new integral mounting technique
recently developed by General
Electric engineers.

Initial tests indicate this new
technique surpasses all previous
methods of ruggedizing image or-
thicons.

Built to withstand severe vibration
conditions encountered in tank, air-

Unretouched photo of
TV monitor test pattern
shows 600-line resolu-
tion accomplished at
1000 cycles, 44 G's vi-
bration with a General
Electric super-rugged-
ized image orthicon
selected at random
from stock,

craft, missile and space-vehicle ap-
plications, the new 1Q’s greatly
exceed military specifications of 350-
line resolution at 50 to 500 cycles
and 5 G’s.

Representative samples are evalu-
ated to as high as 1000 cycles, 44
G’s vibration.

A complete line of the new I0’s is
available for immediate delivery. For
more information on General Electric
super-ruggedized image orthicons,
and other special purpose tubes,
contact the General Electric Co.,
Camera Tube Section, Cathode Ray
Tube Dept., Building 6, Electronics

Park, Syracuse, New York.
265-16-9545-8481-39

CATHODE RAY TUBE DEPARTMENT

GENERAL @3 ELECTRIC
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Meodel 860-1500P — handles low level DC data

signals in the presence of high common mode

.,

COMPACT 7" HIGH 8-CHANNEL UNITS ARE COMPLETELY TRANSISTORIZED, HAVE FLOATING INPUT ISOLATED FROM OUTPUT

Sanhorn precision amplifiers

v Data Preamplifier — Model 850-1500P

Designed for precise, economical amplification of signals
with source impedance of zero to 10,000 ohms, such as
thermocouples, strain gage bridges, ete. in presence of
severe ground loop noise, and for driving digital voltmet-
ers, scopes, tape recorders and similar devices. Each
plug-in u<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>