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Dr. Walter Roberts Speaks on Astrogeophysics

4

““The Sun and the Upper Atmos-

phete’’ was the subject of Dr. Walter

Orr Roberts at the February meeting
of the Denver Section in the Malcomb
Wyer Auditorium in the new Denver
Public Library.

Doctor Roberts is the director
of the High Altitude Observitory of
the University of Colorado. He has
directed the operation of the corono-
graph station at Climax since its

inception in 1940, and is a world
recognized authority in his field.

His program included slides and
movies showing several types at
solar activity., In addition to the
slides, he described some of the
studies being made on the relation
between solar activity and physical
changes on earth.

A new field of science called
“‘Astrogeophysics’’ to specialize in
this work has been formed.



The IRE “Affiliate” Plan

A New Venture in
Engineering Society
Structure and Service

by W. R. G. Baker, Chairman
IRI: Professional Groups Committee

On January 4, 1957 the IRE Board
of Directors arrived at a decision
which may in time prove to be one of
the most far-reaching in its 45-year
history. On that date the Board adop-
ted a plan which will enable non-IRE
members whose main professional
interests lie outside the sphere of
IRE activities to become affiliated
with certain of the IRE Professional
Groups without first having to join
the IRE itself.

This plan is aimed at those spe-
cialists in other fields of science
and technology whose work touches
upon our own electronics and com-
munications field only in specialized
areas. In effect, the IRE is extending
the specialized services of its Pro-
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fessional Groups to every field of
science and engineering.

An outstanding example of where
these services are needed may be
found in the case of the medical and
biological sciences. At the present
time some 1400 IRE members enjoy
the privileges of membership in the
Professional Group on Medical Elec-
tronics. And yet there are hundreds,
perhaps thousands, of medical doc-
tors, biologists and others to whom
the activities of this Group would
be of interest and value. Both they
and the Group would benefit from
their participation. To require these
persons, who have no interest in
radio engineering, to join the IRE in
order to join the Group is unreason-
able, and probably futile as well. In
fact, it was largely to provide an
answer to this particular problem
that the ‘‘Affiliate’’ Plan was first
conceived, although it pertains to
other fields as well, such as Compu-

ters, etc.

The *‘Affiliate”’ Plan is admitted-

ly an experiment. So far as is known,
no other society has ever tried a
similar scheme. The Board of Direc-
tors feels strongly that the benefits
afforded by the plan justify the risk
that some persons who should join
the IRE will instead become Affili-
ates. To minimize this risk, the plan
has been carefully worked out along
the following lines:

1. Participation in the Plan is at
the option of each Professional
Group. It is not expected that all
Groups will adopt it; only those

(Continued on page 6)

Engineering Notes & News

Encouraged by the success of
the 1956 Science Fair, the joint com-
mittee is making plans for the Sec-
ond Annual Colorado-Wyoming Sci-
ence Fair to be held April 27 at the
medical societies is joining the
Colorado Engineering Council and
the Colorado-Wyoming Academy of
Science in sponsoring the fair this
year, The NBS Boulder Laboratories
are again providing space and other
facilities.

These
the need for more scientists and

organizations recognize

engineers in the scientific age in
which we live and believe that the
place to look for them and train them
is in the Nation’s schools. We feel
also that a vigorous effort is neces-

sary to stimulate more students to
study science. One very practical
way toward these ends is through
science fairs.

A Science Fair is an exhibition
of scientific work developed and dis-
played by students. More specifical-
ly, it is a collection of exhibits,
each designed to show a biological,
chemical, engineering, mathematical,
or physical principle; a laboratory
procedure; or an industrial develop-
ment, These fairs afford students an
apportunity to apply their scientific
and mathematical knowledge in ways
demanding not only craftsmanship
but, more important, scientific crea-
tiveness. At the same time, they
serve as a means of discovering and
developing scientific ability.
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WIDE-RANGE SWEEP DELAY — 1 usec to 0.1 sec, continuously

variable.

Conventional Operation—Time-jitter less than 1 part in 20,000,
Triggered Operation—lJitter-free at any magnification, even in the

presence of actual signal jitter.

Accurate—Range accuracy within 2%, incremental accuracy within

0.2%, of full scale.

Trigger-Rate Soure— 10 cycles to 50 kc, continuously variable.
WIDE-RANGE VERTICAL AMPLIFIER — Main unit risetime better

than 0.03 usec.

Plug-In Preamplifiers— For convertibility to different applications.
600,000,000 TO 1 SWEEP RANGE—O0.02 usec/cm to 12 sec/cm.
10-KV ACCELERATING POTENTIAL — Brighter display at low

repetition rates.

PRICE: TYPE 535 OSCILLOSCOPE—$%$1300 plus price of desired

plug-in unit.

SWEEP DELAY

PLUG-IN PREAMPLIFIERS Type 53/54D, Differential High-Gain DC...... $145
Type 53/54A, Wide-Band DC........ $85 Type 53/54E, Low-Level Differential AC....... $165
Type 53/54B, Wide-Band High-Gain..$125 Type 53/54G, Differential Wide-Band DC. .. ... $175
Type 53/54C, Dual Trace........... $275 Type 53/54K, Fast-Rise DC.................. $125

Prices f.o.b. Portland (Beaverton), Oregon
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For more detailed information, please call or write the office below

1295 S. Bannock Denver 23, Colo. PE 3-3701



As recently as ten years ago it was just becoming
evident that digital techniques in electronics were
destined to create a new and rapidly growing field.
Today, incorporated in electronic computers and
other equipment, they constitute one of the most sig-
nificant developments in scientific computation, in
electronic data processing for business and industry,
and in electronic control systems for the military. In
the near future they are expected to become a major
new factor in industrial process control systems.

The digital computer for scientific computation is
becoming commonplace in research and development
laboratories. Such machines range from small spe-
cialized units costing a few thousand dollars, to large
general purpose computers costing over a million
dollars. One of these large computers is a part of the
Ramo-Wooldridge Computing Center, and a second
such unit will be installed the latter part of this year.
The digital computer has not only lightened the com-
putation load for scientists and engineers, but has
made possible many calculations which previously
were impracticable. Such computers have played a
major role in the modern systems engineering
approach to coi'nplex problems.

Electronic data processing for business and industry

is now well under way, based on earlier developments
in electronic computers. Data processors have much

in common with computers, including the utilization
of digital techniques. In this field, teams of Ramo-
Wooldridge specialists are providing consulting serv-
ices to a variety of clients on the application of data
processing equipment to their problems.

The use of digital techniques in military control
systems is an accomplished fact. Modern interceptor
aircraft, for example, use digital fire control systems.
A number of Ramo-Wooldridge scientists and engi-
neers have pioneered in this field, and the photograph
above shows a part of an R-W-developed airborne
digital computer. -

These, then, are some of the aspects of the rapid
growth which is taking place in the field of digital
techniques. Scientists and engineers with experience
in this field are invited to explore openings at The
Ramo-Wooldridge Corporation in:

Automation and Data Processing

Digital Computers and Control Systems

Airborne Electronic and Control Systems

Guided Missile Research and Development

Electronic Instrumentation and Test Equipment

Communication Systems

The Ramo-Wooldridge Corporation
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Sponsored

Exhibits
Karl O. Heintz

Place

Meeting

Program
Frank C. Smith, Jr.

Publicity
Marion A. Arthur
P. O. Box 2180
Houston, Texas

by
Region 6

P. 0. Box 13058
Houston, Texas
L+ PiiClark

P. O. Box 2180
Houston, Texas
L. P. Clark

Houston, Texas

Hilton Hotel
Phila.

Shamrock

Conf. & Elec.

S. W. Regional
Show

Tele-Dynamics Inc.
32 & Walnut Sts.
Phila. 4, Pa.

New York 36, N.Y.

1475 Broadway
Jerome Fox

Dayton Jones
IRE Adv. Dept.

Phila. 4, Pa.

32 & Walnut Sts.
None

Tele-Dynamics Inc.

PGTRC

Pa.
eraton

h

New S
Hotel

Nat’l Symp.
on Telemetering

Microwave Research Inst.

Dr. J. Griemsmann
55 Johnson St.

Bklyn 1, N.Y.

Microwave Research Inst.

55 Johnson St.
Brooklyn 1, N.Y.

PGCT;
PGED;
Dept. of
Defense

PIB

g. Soc. Bldg.

N.Y.C.

Electric Circuits

Symp. on Role of En
Devices in

Solid State

April
28725

Convair - Bldg. 51
Pacific Highway
San Diego 12, Calif.

Robert E. Honer

Villa Rd.
Calif.
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Richard T. Silberman
Kay Lab.

5725 Kearne

San Diego 1

Frank L. Wedig

San Diego, Calif.

4686), West Point
Exhibits

Donald E. Root
Loma Blvd.

Exhibits

Region 7

San Diego,
Calif.
U.S. Grant
Hotel

7th Region
Technical Conf,
& Trade Show

April
2426

Same

Cinct. 25, Ohio

AVCO Mfg. Co.

Cinct. Sec.
PGBTR
PGBTS

Bldg. Cinct.

Eng. Soc.
Ohio

11th Annual
Spring TV Conf.

April
26-27

(S, ]

Foundation

Virgil H. Disney
Armour Res.

10 W. 35th St
Chicago 16, Ill.

Armour Res. Found.
35 W. 33rd St.

Victor D. Danilov
Chicago 16, Ill.

None

Morrison
Hotel
Chicago, Ill.

Electronic Com-
ponents Conf.

May
-3

1

Bell Telephone Labs.

Samuel Weisbaum
Murray Hill, N.J.

Tore M. Anderson
Mountainside, N.J.

1539 Deer Park

None

PGMT&T

.

Western Union
N. Y.

wave Ferrites & Auditorium
Related Devices

Symp. on Micro-

& Applications

Lowry Easley
3265 Zephyr St.
Dayton, Ohio

John E. Wilkinson
410 W. First St,
Dayton 2, Ohio

Donald V. Meyers

6962 Miami Rd.
Cinct. 27, Ohio

PGANE;
Dayton
Section

Dayton,
Ohio

Nat’l Aero &
Navigational
Electronics
Conference

Ma
13-

649 Monticello Dr.
Falls Church, Va.

S. Levine
Melpar Inc.

H. F. S. Wolf
Martin-Balto
3811 Oakford Ave.
Baltimore 15, Md.

649 Monticello Dr.
Falls Church, Va.

S. Levine
Melpar Inc.

PGPT

Willard Hotel
Wash., D.C.

1st Annual Conf.

on Prod. Tech.

June
6-7
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IRE Membership
Grew More Than
8,000 In 1956

The membership of the Insti-
tute of Radio Engineers has increas-
ed by more than 8,000 due to effec-
tive promotional campaigns of the

and professional group
during 1956, George W.
Executive

sections
chapters
Bailey, Secretary, has
announced.

As of December 31, 1956, IRE
membership totaled 55,494 as com-
pared with 47,388 in 1955, and Pro-
fessional Group membership totaled
53,015 as compared with 36,562 in
1955, he said.

During 1956, 10 new Sections
were established. The scoreboard
now stands: Sections, 91; Profes-
Groups, 24; Sub-Sections,
26; Professional Group Chapters,
185; and Student Branches, 135.

sional

IRE Affiliate Plan (from page 2)

which feel it serves a need in their
particular field.

2, Each Group interested in initi-
ating the ‘‘Affiliate’’ Plan must sub-
mit to the Chairman of the Profes-
sional Groups Committee a list of
accredited organizations which has
been selected and approved by its
Administrative Committee, for official
approval by the IRE Executive Com-
mittee,

3. To be an Affiliate of a Profes-
sional Group, a person must belong
to an accredited organization approv-
ed by that Group and the IRE Execu-
tive Committee, Moreover, he shall

DIRECTION COUPLER
MODEL Xé610C

® Frequency coverage 2.60 to 40.0 KMC
in RG/U waveguide ranges.

@ Coupling values of 3, 6, 10, and 20 db
with coupling’ accuracy of + 0.4 db.
® Coupling frequency sensitivity + 0.5
maximum,

® Directivity of 40 db or better.

@ Main line VSWR less than 1.05.

@ Axuiliary line VSWR less than 1.20.
® Bi-directional units available.

Request price and delivery information
from:

HYTRONIC ME/\SURFM!U\ TS INGS

ELECTRONIC ENGINEERING REPRESENTATIVES

1295 SO. BANNOCK @ DENVER e PE 3-3701

not have been an IRE member during
the five years prior to his applica-
tion. He may affiliate with more than
one Group, provided the accredited
organization to which he belongs is
recognized by the Group concerned.

4. The fee for Affiliates shall be

the assessment fee of the Group;:

plus $4.50. The latter covers IRE
subsidies to the Group, Professional
Group overhead expenses borne by
IRE Headquarters, and 50 cents
which is to be rebated to IRE Sec-
tions for mailing and meeting costs.
S. An Affiliate will be entitled to
receive the Transactions of his
Group and that part of the IRE Na-
tional Convention Record pertaining
to his Group. He will be eligible for
a Group award, and may attend local
or nation meetings of the Group by
(Continued on page 11)
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A Query From The Princton Section

For Squares

Poor Willy dropped his homework
in a puddle and all but obliterated a
longhand square root problem. All
he can make out is the location of
the digits in the problem which,when
an x is subsituted for each digit,
looks like this:

X x
V (Tl I S i8S A
r X

He does, however, recall that the
answer was an even number. Can he
reconstruct the problem? If so, re-
construct it for him,

Solution to Query Published Last
Issue Problem in Strategy

1. If A kills B, A’s chance of sur-
viving and killing C is 9.125,

2. If A kills C, A’s chance of sur-
viving and killing B is 0.166.

3. If A deliberately misses on his
first shot, his chance of being
the sole survivor is 0.458. This
then is his best strategy.

N O R T H A M Model MR-1 Miniature Magnetic

The Northam Model MR-1 miniature mag- H
netic tape recorder provides acompletely
self-contained system of small size and
weight for recording eight channels of

information on /2"’ tape.

SPECIFICATIONS

Size..4’' diameter by 5’ length, complete

with battery
Weight..Basic recorder
Tape capacity...40 ft.
Tape speed...4’’ per second
Frequency bandwidth...0-250 CPS

Accuracy... +5% full scale

Number of recording channels...7 for information and one for timing

Represented by
WILLIAMS and ASSOCIATES

124 W. 12th Ave.

unit, 2%

Tape Recorder

T Eg%

Ibs.

1 2 3
: INCHES

Denver 4, Colo.




You Will Find

PERSONAL RECOGNITION

at Westinghouse
Electronic Tube Div., Elmira, N.Y.

YOUR accomplishments will be recognized and
rewarded at our rapidly expanding Electronic Tube
Division. You will enjoy a healthy ‘‘climate’’ for
creative engineering.

Join us in advancing into challengining new
spheres as you design, develop and manutacture the
revolutionary new electronic tubes that science will
use tomorrow.

Merit recognition plus regular salary increases
insure a growing income for you. In-plant training
will enable you to progress into specialized fields if
you wish.

You and your family will enjoy this delightful
upstate community. Excellent schools, churches, re-
sidential areas within minutes’ drive. Near the famous
Finger Lakes vacation-land.

Do you want an opportunity to advance in your
chosen field? Investigate these unusual assignments in
Electronics, Chemistry and Physics.

® MICROWAVE MANAGER
e RESEARCH ENGINEERS
e DESIGN ENGINEERS

e PROJECT ENGINEERS

® MANUFACTURING
ENGINEERS

e MACHINE BDESIGN ENGINEERS
o TECHNICIANS

Send resume to Mr. W. Kacala, P. O. Box 284,
Dept. X-5F, Elmira, N. Y., or phone collect Elmira 9-

3611. Evenings or weekends, phone 2-2139.
«‘“G"
) c
;@4"

Westinshousé

ELECTRONIC TUBE DIVISION ELMIRA, NEW YORK
8

s

WEINSCHEL ENGINEERING STEP
ATTENUATOR MODEL 64

® DC to 1000 M
® 50 ohms impedance.
® VSWR better than 1.15 over entire
band with 50 ohm termination.

® 3 drums with 0-64 db attenuation in
1 db steps.

® Maximum power input is 100 MW CW,
® D.C. insertion loss accuracy 1-5 db
is .02 db; 6-10 db is .05 db; 20-50 db is
.1 db.

® Incremental insertion loss DC to 1000
MC; 1-10 db is .1 db; 20-50 db is .1db
per 10 db.

® Calibration data supplied.
® $1950.00 with 30 day delivery.

Request data from:

HYTRONIC MEASUREMENTS INC.

ELECTRONIC ENGINEERING REPRESENTATIVES

1295 SO. BANNOCK ® DENVER e PE 3-3701

GEOPHYSICS 1957-58
Control room of the IGY World

Warning Agency at the National Bu-
reau of Standards radio forecasting
center, Fort Belvoir, Va., which is
operated by the NBS Boulder Labor-
latories. Here, during recent trial
runs, radio signals from the North
Atlantic area were monitored for
forecasting purposes, and teletype
messages were received from and
sent to all parts of the world. Incom-
ing teletype messages bring data on
disturbances on the sun or in the
earth’s atmosphere. Outgoing mes-
sages warn IGY scientists of ex-
pected increases in geophysical
disturbances, Wilson E. Riggins
(extreme left) is at the teletype
while Lynn Sholar operates radio
direction finding equipment. At right
is equipment used to record the in-
tensity of radio waves from distant
(Continued on page 10)

broadcasts.




Geophysics (from page 9)

The special radio propagation
transmitting stations -- WWV and
WWVH in the United States, LOL in
Argentina, and JJD in Japan -- are
expected to serve as a secondary
method of informing the world IGY
stations of Alerts and Special World
Intervals.

The Big Year

The International Geophysical
Year of 1957-58 will be a massive,
coordinated assault by scientists of
the world upon the mysteries of this
planet. From July 1, 1957 through
December 31, 1958,
world-wide observations

simultane ous
will be
made by several thousand scientists
representing more than 50 nations.
Measurements will be made of the

earth’s interior, crust, oceans, at-

mosphere, and immediate

cosmic
environment.
Results of this international

enterprise should help answer ques-
tions as to the size and shape of the
earth, how and where weather is

whether the world will
to grow warmer, why the
pull of gravity varies over the earth,
whether the oceans are rising or
falling, the origins of earthquakes,
and the causes of radio black-outs.

generated,
continue

Increased understanding of earth
physics will have both direct and
long-range application in such fields
as navigation, communication, wea-
ther prediction, and scientific in-
strumentation.

The United States

Committee for the IGY, organized by

National

the National Academy of Sciences -

(Continued on page 11)

COMPONENTS

Elgin Metalformers Corp.
Emerson & Cuming Inc.
Feedback Controls Inc.
G-V Controls Inc.

Hermetite Corporation

Rahm Instruments Inc.

ZO—=>»—-HZM=CA—-ANZ—

Hoffman Semiconductor Div.

Hytronic Measurements Inc.

INSTRUMENTS

Electro-Measurements Inc.
F-R Machine Works Inc.
Gertsch Products Inc.
Keithley Instruments Inc.
Power Designs Inc.
Tektronix Inc.

Weinschel Engineering

ELECTRONIC ENGINEERING REPRESENTATIVES

1295 South Bannock - Denver - PEarl 3-3701
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Affiliate Plan (from page 6)

payment of charges assessed Group
members.

6. An Affiliate cannot serve in an
elective office in the Group or Group
Chapter, nor vote for candidates for
these offices.

7. An Affiliate may hold an ap-
pointive office in the Group or Group
Chapter.

8. An Affiliate may not receive
any IRE benefits that are derived
through IRE membership.

The ‘‘Affiliate’” Plan is a bold
and farsighted venture; one that re-
cognizes and provides for the rapidly
spreading influence of electronics in
every walk of scientific and techno-
logical life, and one that enable the
IRE to further its aims as a profes-
sional engineering society: the ad-
vancement of radio engineering and
related fields
science.

of engineering and

Write to Editor for application

blanks.

Geophysics (from page 10)

National Research Council, is plan-
ning and directing United States
participation in the program. The
National Science Foundation is res-
ponsible for the Government’s fiscal

sponsorship.

PGAP NEWS

No activities have been reported

to the editor.

We Are Making A Survey: We
need more time to think of an answer.

Note And Inmitial: Let’s spread
the responsibility for this.

11
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INSTRUMENT LINES

Aero Research

B & K

Barker & Williamson
Blonder-Tongue Labs
Curtiss-Wright

Donner Scientific
Electronic Measurements
Electronic Tube
Electro Products
Federal Tel. & Radio
Marion Electrical

New London Instrument
Precise Development
Tel-Instrument

Victory Engineering

COMPONENT LINES
Alpha Wire

Amperex Electronic
Bliley Electric
Bourns Laboratories
Carter Motor

Comar Electric
Deutsch

Dialco

Eby

Federal Tel. & Radio
Gremar

Kellogg Switchboard
Linemaster

National

Sangamo Electric
Thordarson-Meissner
Tru-Ohm

U. S. Components

U. S. Engineering
Welwyn International

For literature, samples, demonstrations
ot quotations please call or write

HYDE SALES COMPANY
Factory Representatives
1341 Cherokee Street
Denver — Phone CHerry 4-7471
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Changes In

NEW MEMBERS

Wilbert H. Aldrich
Roland Schroder
George E. Schafer
Lillie C. Walters
Frances T. Daniel
James L. Viallet, Jr.
Peter R. Heid

Alvin C, Wilson
-Kenneth N. Raymond
John H. Walter
Mohammed H. Zanboorie
Charles N. Rhodine
James B. Olson
Richard M, Braam
Robert D, Rhodus

VOV NZZS>ZONZ VOV ®N

MOVED IN

Charles H. Stewart
Frederick 1. Moyer
Hugh T, Edwards

Lt. Robert G, Williams
Robert C. Mayberry
Donald R. Little

Membership Status

Richard W. Herter
Robert L. Risher
Robert L, Spaulding
Cyril M. Kaloi
Robert L. Kern

nwnmunn n

HIGHER GRADE
Lloyd J. Spafford

=

=z

MEETING NOTICE

Instrumentation Systems’’.
This will be student paper night.

MAY 7-Dinner meeting at the Student Union, University of Colorado.
Commander G. W. Hoover of ONR will speak on ‘‘Integrated Aircraft

it
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