T X

FALL

ISSUE

FEATURED IN THIS ISSUE:

IRE TOUR OF THOMPSON RAMO-WOOLDRIDGE

Published by the Denver Section of the IRE



Wide Range
KLYSTRON POWER
SUPPLY - $475.00

FEATURES

Oil Filled Capacitors in High Voltage Filters

Square Wave Modulation 0-150 Volts, 300 to
3000 cps.

Saw Tooth Modulation 0-150 Volts, 30 to
180 cps. 1959 Catalog Available on

Sine Wave Modulation 0-150 Volts, 60 cps. NARDA'S Complete Coaxial and

Waveguide instrumentation for

Microwave and UHF

@ the narda

250-700 volt Beam Supply, 0-65 ma.-
0-1000 volt Reflector Supply
Accurate Ten-Turn Dial Calibration

5 mv max. Reflector Ripple

Diode Protection Circuit

microwave corporation

Represented by

the gene FRENCH company

— Denver Area Office —
3395 South Bannock
Englewood, Colorado

Phone  SUnset 93551
TWX Englewood Colo 106

The gene FRENCH company
is proud to represent

— Alfred Electronics

— Beattie-Coleman, Inc.

— Boonton Radio Corporation

— Deltron Inc.

— Edgerton, Germeshausen & Grier, Inc.
— EH Research Laboratories, Inc.

— Elin/Electronics International Corp.
— John Fluke Manufacturing Co., Inc.

— Narda Microwave Corporation

— Offner Electronics

Hugh Hilleary, Mgr.
Denver Office

THE

DENVER DECIBEL

Fall Issue 1959
Yolume V, No 2

Published Quarterly by the Denver
section of the Institute of Radio
Engineers, Inc.

STAFF

Editor
James F. Hurlbut

Associate Editors
Peter Lahana
Hugh Hillery
W. C. Coombs
Fred Venditti

Advertising Representative

Noble deRoin

Please address all correspondence
to the Denver Decible, Box 8404,
Denver 10, Colorado.

Section Officers
Chairman, W. C. Worcester

University of Colorado
Boulder, Colorado

Vice Chairman:
Dr. William D. George
NBS Laboratories
Boulder, Colorado

Secretary-Treasurer:
Howard S. Johnson
Martin Denver
Denver, Colorado

Assistant Secretary
Jack C. Twombley
University of Colorado

Boulder, Colorado

Cover Picture
An Air Photo of the RAMO-WOOL-
DRIDGE plant taken by Ernest P.
Krier.

FALL.1959

Bl TRERER. &

With these words we are initiating
a new column in your Denver Decibel.
It is granted that this publication may
not need a new column, but the
editors have decreed, and it shall be
written.

When one sets out to write a column
he is usually committed to a topic
or thesis. This column has no such
restriction; it is destined to be a
refuge for words and phrases which
we hope you will like, but which we
could not fit into any of the other
articles or columns.

CHECK FILTERS WEEKLY

This entire publication is for the
members of the Denver section of
the IRE. As a participating member
you should have the opportunity to
speak forth. Tell us what you want in
a ‘““free’’ column. We have several
ideas. One use for such a column
might be a swap center. Let’s try it
once. If you have personal electronic

. equipment to sell or trade, drop us a

brief description and we’ll try to
help. Also some of you may be looking
for a piece of equipment for your
personal use; maybe we can help you
find it.

WARM UP TIME: 3 MINUTES

Another use to which the column
might be put may also be of interest
to you. We have an idea that someone
should make public such things as
people moving to other firms, being
promoted within their present com-
panies, receiving advanced degrees
through part-time studies and other
such personal activities related to
our profession. You, as readers can
contribute very much to this effort.
It will be only through your coopera-
tion that such bits of news can reach
us.

Please mail your personal swap
notes and profession activities to:

Fred P. Venditti
Denver Research Institute
University of Denver

Denver 10, Colorado

The swap notes will be selected by
their mailing dates, so get your note
in early for the next publication.

If we do not receive lots of swap
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notes and professional activities
items, we shall begin a joke column
. ...you have been warned.

TURN KNOBS TO ZERO
BEFORE PUSHING START BUTTON

A few profession activities items:
Professor Arlie Paige of D. U., out of
town on Martin Company business
during August. Don Cottrell will
begin his new teaching assignment
with Colorado State University in
September. Herb Reno doing some out-
standing work at D. U. for the Nation-
al Bureau of Standards. The Elec-
tronics Division of the Denver Re-
search Institute had two distinguished
consultants during the month of July.
They were Dr. Robert Congriff of
Ohio State University and Dr. ‘‘Ber-
nie’’ Hagin of the Air Force Academy.

You would be surprised at how
many of your associates would join
the IRE if they had a membership
application blank handy. Why not
pick up a few blanks from our member-
ship chairmanRichard E. Howard, and
keep them in your desk? They will
be right on tap when you discuss
IRE with your fellow workers. They
will appreciate not having to go to a
lot of trouble to apply for membership.

WARNING 1,000,000 OHMS

Got a good talk or an idea that
needs presentation? Contact our
program chairman W. D. George. You
will be given a stage, a captive
audience and free coffee and
Keep in mind that the original con-
cept of the IRE was to provide a
mechanism for the interchange of
ideas and techniques. We should con-
stantly strive to keep this concept
alive by direct action.

IF YOU CAN READ THIS,
YOU'RE TOO CLOSE

Anybody know a good remedy for
crab grass? This seems to be the
problem that is bothering most of the
electronic engineers in Denver these
days.

Bring a friend to the next meeting.

CHECK FUSES BEFORE STARTING
MAINTENANCE PRODEDURES
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DENVER SECTION of IRE TOURS

THOMPSON RAMO-WOOLDRIDGE, Inc.

The Denver Section of the IRE
Tours Thompson Ramo-Wooldridge,
Inc. Facility in Littleton, Colorado
Probably one of the largest IRE
meetings in months, approximately
176 persons, turned - out for the
tour of Thompson Ramo-Wooldridge
facility. The tour, arranged by
Frank R. Norton, Technical Direc-
tor at Thompson Ramo-Wooldridge
and Vice Chairman of the Denver
Section, was termed a complete
success by fascinated viewers.

The facility (see cover photo)
embodies approximately 140,000
square feet floor area. The site,
which was selected in 1954 after
an extensive survey by Ramo-
Wooldridge, houses two divisions;
the Denver Manufacturing Division
(Electronic Components) and Data
Systems Laboratories (Evaluation
of Special data).

In his introduction, Mr. William
Vance, Assistant Manager of the
Denver Division, outlined the pro-
jects which are now or will be car-
ried on in the production areas
which the IRE members were to
view. The projects include:
Counter Measures, Intelectronics,
Infrared System, RW 300 Process

12

“A hole in one!
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Control Computer, RW 40 Computer,

Telemetry Calibrator, Voltage Con-
trolled Oscillator, Mortar-Locating
Target Simulator, Microwave Delay
Line, Command-Destruct Receiver,
and Microwave Strip Line Compo-
nents.

Following the introduction, the
IRE members were assembled in
groups of about 25 persons and
were then turned over to tour hosts
Mel Parish, T. W. Elam, Keith
Bogard, Brian Moore, William C.
Bennett, Don Porter, and Mike
Ruskai. The hosts conducted their
groups through most of the
Thompson Ramo-Wooldridge Plant--
starting at the test equipment pro-
duction department then on through
the maintenance shop, printed
circuit production and plating
areas, computer assembly, com-
puter test and checkout, fabrication
area engineering offices, and the
development laboratories.

From the very inception of Ramo-
Wooldridge, Thompson Products

provided a sizeable portion of the
financing. The name Thompson
Ramo-Wooldridge emerged in 1958
when Thompson Products and
Ramo-Wooldridge merged. The fa-
cility will grow to even larger pro-
portions in the future. Work is
currently in process for expansion
of the plant for additional area to
house the Data Systems Labora-

tory. In the future, they hope to
produce approximately two or three
RW 300 Process Control Computers
and two RW 40 Computers per year.

Thompson Ramo-Wooldridge has
headquarters in both Cleveland and
Los Angeles. In addition to the
Denver Manufacturing Division, the
corporation includes such firms as
Tapco, Dage, Bell Sound, Pacific
Semi-Conductor, Space Technology
Laboratories, as well as facilities
in Michigan, Virginia, Canada,
Mexico and South America.

ITEMS ON DISPLAY >

TRANSISTOR RISE'I'IME
Plug-In Unit

Measures transistor high-
frequency characteristics by
the pulse-response method.

Can be used in all Tektronix
Oscilloscopes with the Plug-

In feature.

Mercury-switch pulse generator

—0.005-pusec risetime.
400-ma, 1 to 15 v
collector supply.

100-ma, 0.5to 5 v
bias supply.

Hytronic Measurements Inc.

1295 SOUTH BANNOCK ST. + DENVER 23, COLORADO -+ PEarl 3-3701
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MICROWAVE DELAY LINE
These compact units provide a time
delay of 0.1 microsecond for signals

in the 2 to 4 Kmc range. Made of a.

helix of low loss high dielectric con-
stant ceramic material, this unit re-
places 100 feet of coaxial cable. The
unit is packaged in a cylinder 6
inches in diameter by 6 inches long
and weighs 25 oz. The unit can be
made to cover other frequency ranges
both higher and lower including video
and IF and also other values of time
delay.
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TELEMETRY CALIBRATOR

The Model TG-72 Telemetry Cali-
brator is crystal controlled, complete -
ly transistorized, utilizes high quality
miniature components. All circuitry is
built up on easily removable printed
circuit cards. Eighteen IRIG channels
can be simultaneously monitored or
checked individually. All channels
are scanned between the _'!'7.5% of
center frequency limits and the upper
five channels are scanned between
the i'15% of center frequency limits.
Either 3 or 11 point calibration per
channel is available. Model TG-71, a
5 point calibrator is also available.
All frequencies are crystal controlled
to an accuracy of 0.01%. The cali-
brator measures 7 x 19 x 16-3/8 in.
and weighs 40 pounds.

VOLTAGE

CONTROLLED OSCILLATORS

The V.C.O. provides FM subcarrier
voltages whose deviation is propor-
tional to the amplitude of the a-c or
d-c input voltage. Silicon transistors
and thermal compensating devices
provide a high degree of frequency
stability through an extremely wide
temperature range. This unit has the
following features: small size, low
power consumption, high input im -
pedance, high degree of linearity and
high reliability.
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SPACE AGE and the IRE...

Dr. Ernst Weber, President of the IRE
sheds light on the role of the IRE in
the Space Age in Denver Section
meeting, September 22, 1959,

Many unsolved mysteries of the
universe are now being solved as
satellites are being propelled into
outer space. But is the IRE playing
a significant role in the solution of
these mysteries? Dr. Weber provided
the answer as he covered new space
age accomplishments and problems,
dissemnation of technical information,
and the need for revision of education-
al procedures to meet space age re-
quirements.

What have we learned and what
theories have we solved? In this re-
gard, we have learned a few facts
about physical pardmeters, ie, the
exact shape of the earth, the variance
of the earth’s magnetic pattern, and
existance of belts of radiation at
distances of about 2,000 miles and
14,000 miles from the earth. These
and other facts have helped prove
existing theories of long standing,
but in reality the facts have posed
more problems than they have solved.
Since many prominent men in the
““space field’”” are members of the
IRE, one of the most significant
sources on space facts, problems,
and solutions is the Proceedings of
the IRE.

In the future, as it has been in the
past, the IRE and its members will
play a prominent and leading role.
They will solve such problems as:

SPACE TRAVEL: How important a

role will magetohydrodynamics play?
Can the magnetic fields in outer space
be harnassed for space propulsion?
Can the electromagnetic pressures
generated by the sun be harnassed for
space propulsion? Will the energy in
the sun’s atmosphere be harnassed to
make neclear-fusion propulsion practi-
cal? ASTRONOMICAL, OBSERVA-
TORY: Will the establishment of an
astronomical observatory prove the
true evolution of the stars? Will the
true evolution of the planets be es-
tablished? As you can see, the above
problems pose a true challenge.
However, our range of exploration has
become so broadened that our educa-
tion means will have to be adapted to
the future. We must anticipate the
future and reorganize our science and
engineering curriculum. We will have
to cease training engineers for spec-
ial purposes and train them more in
basic thinking. Through the IRE we
are bringing these shortcomings in
our educational system to the at-
tention of everyone in the electronic
fields; feeling that we cannot maintain
our national position as leaders in the
scientific field with our outmoded
present curriculum,

Dr. Weber concluded that if the IRE
and its influence are to continue to
to grow as it has since its inception,
we will have to make sure that we
retain the “‘spirit of youth’’ in our
thinking and in our approach to the
problems of the space age.

After completing his speech, Dr.
Weber answered questions. A resume
of the questions follows:

1. Q: How many new professional
groups will be added? A: It appears
that there will be a few additions to
the present number of 28 professional
groups.

2. Q: Why does the IRE not pro-
mote classified technical sympo-
siums? A: Dr. Weber stated that
the objectives of the IRE do not per-
mit the sponsoring of such sympo-
siums. However, there has been a
practice that individual region or
section activities (conferences) can

“‘associate symposiums with their

program’’,

3. (Q: What steps are currently
being taken for reorganization of
college curriculum to streamline
education for the space age? A: Dr.
Weber indicated that many steps have
been taken but, as with anything,
change comes hard. The prime pro-
blem is to change the curriculum in
all departments rather than just one.
Also, both the head of the department
and the department faculty must
support curriculum change.

Continuing on, Dr. Weber indicated
that mathematic departments will
have to shift from rote or formula
methods to ‘‘logic’” mathematics.
Chemistry departments will have to
stress fundamental and structural
chemistry. Physics textbooks have
to be up dated so that the majority of
the text pertains to current activities
and here again the application in
teaching physics should be via the
““logic’’ and the basic thinking modes.
In almost every case we will have to
depart from ‘‘established’’ teaching
methods.

ki

Completely protected against both short circuits and

ARMOUR ELECTRONICS
TRANSISTORIZED POWER SUPPLIES

intermediate overloads . . . Remote sensing . . .
Boversibie sl louting. CUMIUE . . Veiniar controlk e OUTPUT RANGE REGULATION * INPEDANCE | RIPPLE |  PANEL | PRICE
YOLTS DC AMPS DC STATIC LOAD | STATIC LINE | OHMS** MY RMS HT. INCHES $
Unusually compact . . . Responds in less than T-200-8 D00 ER) St 02 or 3MV 0% 0.003 07 3" 35
12058 0-10 0-10 03% or 6MV 01% 0.001 07 34" 195
10 microseconds . . . Front and rear terminals . . . T-2108 0-10 0-3 029 or 6MV 01% 0.0003 07 S 15
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CHAIRMAN

in the Section

Willis G. Worcester received his
B. S. in Electrical Engineering, with
Honors, from the University of Colo-
rado in 1939, and his M. S. from the
California Institute of Technology
the following year. During the period
1941-45 he worked as a test and de-
velopment engineer for General Eléc-
tric Co. In 1946 he returned to the
University of Colorado as Assistant
Professor of Electrical engineering,
a position he held until receiving his

Ph. D from Stanford in 1952. During

1960

the period 1952-56 Worcester was As-
sociate Professor of Electrical Engi-
neering. From 1956 to date Worcester
has been Professor of Electrical Engi-
neering and Executive Director of the
Engineering Experiment Station.

Mr. Worcester has published many
papers in connection with his work
in the esperiment station. One well
known paper dealt with his work on,
““Light-Weight Solenoids of Aluminum
Foil”’. He is active in |. R. E. and

AIEE.

VICE CHAIRMAN

Mr. William D. George was born in
Spartanburg, South Carolina. He re-
ceived his B. S. in Electrical Engi-
neering from Georgia Institute of
Technology in 1929. He participated
in the NBS Graduate school both as a
student and instructor. Mr. George
was an engineer with NBS 1929-1946
when he was appointed Section Chief
High Frequency Standards. Principle
technical  contributions  involved
standards of frequency and time and

the extension of services and ac-
curacy of broadcasts from NBS radio
stations WWVY and WWVH. Since
1956, Mr. George has served as acting
Chief Radio Standards Division of
NBS Boulder Labratories. He is the
author of many published papers
principally dealing with frequency
standards and time interval. Mr.
George is a member of IRE and past
chairman of committee 25.1 Basic

Standards and Calibration Methods.

SECRETARY-TREASURER

Howard S. Johnson was born in
Flatbush, New York.

He started in radio engineering
with KLZ in 1932 and specialized in
construction, maintenance and de-
signed studio circuitry. Mr. Johnson
workedwith KLZ, KOA and left KFEL
as Chief Engineer to enter Military
service in 1944,

Mr. Johnson held positions with
Gates Rubber Company and Dow

Chemical Company in Instrument
Departments. He left Dow Chemical to
come to Martin-Denver. At Martin-
Denver he set up an Engineering Test
Instrument and Maintenance Labora-
tory. His present title is Supervisor
of Primary Standards Laboratory which
he has held since November, 1958.

Professional  organizations in
which he holds active membership in-

clude I. R. E. and I. S. A.

ASSISTANT SECRETARY

Jack C. Twombly received his
B. S. degree in Electrical Engineering
from the University of Colorado in
1944, and his M. S. from Stanford in
1950. Upon returning to the University
of Colorado he conducted classified
and vacuum tube research projects
from 1950 to 1959. He received his
Ph. D degree from the University of
Colorado in 1959. Twombly is cur-
rently employed as Project Director
Engineering Experiment Station Uni-
versity of Colorado. He is a member

of the IRE and AIEE.
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FRANK R. NORTON

TRANSFERRED

We are sorry to announce that the
executive board accepted the resigna-
tion of Frank R. Norton our 1959-60
vice chairman at the September meet-
ing. Mr. Norton was transferred to
Los Angeles early in October. Before
he resigned he was able to arrange
several meetings for this year.
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M ,
CHAIRMAN PGMTT

Howard E. Bussey was born in
Tabor, South Dakota. He attended
Yankton College in South Dakota,
and George Washington University,
receiving from the latter the B. A.
degree in mathematics in 1941, and
the M. S. degree in physics in 1951.
His military service included mete-
orological and radar-weather courses,
weather engineering and survey and
weather forecasting.

In September, 1946, Mr. Bussey
joined the Central Radio Propagation
Laboratory of the National Bureau
of Standards to do tropospheric pro-
pagation research. |n 1951 he joined
the microwave standards branch of the
NBS Boulder Laboratories to work on
microwave dielectric and magnetic
measurements, and at present is
leader of this project. He is a member
of the American Physical Society,
The American Meteorological Society,
Sigma Pi Sigma, and an Associate
Member of Sigma Xi.

1960
Electronic Components
Conference

Technical papers are wanted for
the 1960 Electronic Components
Conference sponsored by the IRE-
PGEP, AIEE, EIA and WEMA,
which will be held May 10-12, 1960
in Washington, D. C.

Abstracts of 150-200 words are
desired by 15 December 1959. Man-
uscripts of selected papers are due
by 1 February 1960. Please send
in triplicate to: Gilbert B. Devey,
Technical Program Chairman,
Sprague Electric Company, North
Adams, Massachusetts.
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NEW TOOL

FOR THE

DESIGN
ENGINEER

Computer
A BREAK-THROUGH IN 1. Control system design.

2. Network synthesis. 3. Transient and frequency analysis.

An ingenious computer using powerful Laplace transform methods to
simplify complex dynamic system problems. System performance can
be quickly and graphically demonstrated by plotting its characteristic
equation on the ESIAC. The ease and speed with which the ESIAC
determines and plots these quantities makes possible rapid analysis and
synthesis of system parameters and ready comparison of various pro-
posed system changes.

SEND FOR DESCRIPTIVE LITERATURE
Foi complete specifications . . . or use our new telephone service
to discuss your application with one of our engineers.

Denver, Colorado
dial operator and ask for
ENTERPRISE 3331

(No Long Distance Charges)
If we are not listed in your exchange,
Call Portland, Oregon collect
CHERRY 6-3331

ES| has outstanding job opportunities for experienced design,
circuit, electro-mech. and applications engineers. Call or write C. Davis.

USEOUR

BRIDGES and ACCESSORIES - DECADE
VOLTAGE DIVIDERS + DECADE RESISTORS
and CAPACITORS

Rt
| M. Jlulllmmmml."-"""\

L5

ELECTRO-MEASUREMENTS, INC.

7524 S. W. MACADAM - PORTLAND 19, OREGON
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William C. Coombs was born at
Harrington, Washington. He received
a B. S. degree in 1933 from the Uni-
versity of Washington. Later he did

graduate work at the University of
Washington, the University of Buf-
falo, and Cruft Laboratory Graduate
School of Harvard University.

From 1937-40, Coombs worked as a
development engineer at the Colonial
Radio Corporation. He was principal
engineer in charge of radio direction
finding at the U. S. Navy Bureau of
Ships, Washington, D. C., from 1941-
47. Mr. Coombs worked for Boeing
Aircraft Co., Seattle, Washington,
from 1948-49 as a research engineer,
doing research and development
studies of guided missile control
systems. From 1951-56 he was af-
filiated with the Denver Research
Institute of the University of Denver
and as section head, Electronics
Division, conducted an analysis of

missile test base antenna systems,
and did research in the field of tele-
vision modulation. While with Denver
Research |[nstitute, he developed a
new theory of information control in
missile systems. He was manager,
Radio Systems Laboratory, Colorado
Research Corporation, from 1956-59.
His research work involved space
measurements, the development of a
new digital television system, and
a study of air traffic information sys-
tems.

In June 1959 he joined the staff
of the Nationao Bureau of Standards
as chief, Systems Analysis Section.

Mr. Coombs has authored numerous
technical papers and reports. He is a
senior member of the Institute of
Radio Engineers.

Designed for Beauty...Built for Duty
EMCOR® METAL CABINETS

Vertical Rack Sloped Front

Equipment
Cabinet Frames | Console Frames | Cabinet Frames | Cabinet Frames

Extended Arm

Low Silhouette | 30°, 45°, 60°, 90° Turret

Cabinet Frames Wedge-Shaped Frames
Frames

Standard side panels, doors, drawers and accessories
available to assemble enclosures to meet any requirement,

Jim Hurlbut
FALL 1959

Instrument
Cabinets

For more information, call on

HYTRONIC MEASUREMENTS, INC.

1295 South Bannock Street
Denver 23, Colorado
Pearl 3-3701
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Originators of the Modular Enclosure System

ELGIN METALFORMERS CORP.

AIRPORT TOWER CONTROL CONSOLES

Harry Bishop
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PGAP NEWS

By Wm. Coombs

The Denver-Boulder Chapter of the
Professional Group on Antennas and
Propagation held a luncheon meeting
on 1 July 1959 for installation of
officers for 1959-60.

J. W. Herbstreit, 1958-59 Chairman,
was presiding officer of the meeting
and intorduced as honored guests:
Dr. H. Bremmer, of the Phillips Re-
search Labs., Eindhoven, Holland,
world-renowned for his theoretical
work _on wave propagation; Dr. Ger-
hard Piefke, of the Siemens Research
Laboratories, Munich, Germany; and
Prof. A. L. Cullen of the Department
of Electrical Engineering, University
of Sheffield, Sheffield, England, Each
of the three visitors has been par-
ticipating in a lecture series on
electromagnetic wave propagation at
the Boulder Laboratories of the Na-
tional Bureau of Standards.

Prof. Cullen gave a brief account
of the operation of the British In-
stitution of Electrical Engineers and
explained the system of papers select-
ions for the different divisions of the
I. E. E. Proceedings.

Dr. James R. Wait reported on his
participation as delegate to the In-

ternational Symposium on Electro-
magnetic Theory at the University of
Toronto on June 15-20th inclusive.
The topics discussed at this sym-
posium were radio telescopes, sur-
face waves, scattering, diffraction,
and boundry value problems. Dr.
Wait reported that the proceedings of
meeting are to be published as a
supplement to the Transactions of
the I. R. E., at a cost of $8.00 per
copy for PGAP members, $10.00 for
other I. R. E. members, and $12.00
for non-members of the I. R. E.

Mr. Herbstreit introduced the fol-
lowing new officers of the Denver-
Boulder Chapter of PGAP: R. E. Mec-
Gavin, Secretary; W. C. Utlaut, Vice-
Chairman; and W. C. Coombs, Chair-
man.

Mr. Coombs gave a brief discussion
of recent advances in radio frequenc-
ies systems performance, brought
about in part by molecular electronics
under the impetus of space research.
Implications were cited for new re-
quirements for antenna and propa-
gation problem solutions necessitat-
ed by advances of other facets of the
communications art in the space pro-
FALL 1959

gram. Recognition by propagation
engineers of a general responsibility
to take the initiative in formulating
problems of space communication was
indicated as being a vital factor in
advancing space progress. It was
suggested that such a charge of re-
sponsibility should most appropri-
ately belong to the Denver-Boulder
Group because of its uniquely intimate
professional association with the
Central Radio Propagation LLaboratory.

A series of three radio propagation
colloquis on ‘‘Surface Wave Research’
was conducted on July 6-8 at the
Boulder Laboratories of the National
Bureau of Standards. I.ecture pre-
sentations were by Prof. A. L. Cul-
len of the University of Sheffield,
England.

The introductory lecture showed
how the surface-wave concept for
E and H waves is built up from con-
sideration of evanescent modes in
wave-guides. Possible types of guid-
ing structures and the problem of
launching surface waves were treated
theoretically.

The EH“-mode on a dielectric rod
was discussed in relation to Poynt-
ing vector behavior, and an approxi-
mate method was presented for cal-

culating between two such modes.

In the final colloquium, Prof. Cullen
discussed possible and actual ap-
plications of surface waves in the
following areas:

(1) The Goubau waves as a means
of communication or as a means of
guiding waves in measurement sys-
tems.

(2) The EH11 mode as a technique
for dielectric measurements at milli-
meter wavelengths.

(3) The EH11 dielectric strip modes
as alternative to wave-guides, with
reference to directional coupler de-
sign.

(4) The use of surface waves in
studies of two-dimensional diffrac-
tion problems.

(5) Circulating surface waves in
radiating systems, and a possible
application to supergain antennas.

(6) An electromagnetic theory of the
induction motor.

In the latter application, the torque
developed by an induction motor was
interpreted as arising from the radia-
tion stress set up by a surface wave
tangentially incident on the rotor.

These qolloquia are jointly sponsor-

ed by the local PGAP and NBS.

DENVER

888 S. Lipan St.
WEst 6-3456
BRANCH OFFICES

in Albuquerque &
Salt Lake City

i HYDE ELECTRONICS ENGINEERING SERVICE
go HELPS YOU SOLVE PROBLEMS...

“Engineering”, like “service”, is a much abused word. Hyde
Electronics has professionally-trained personnel, with qual-
ified engineers capable and ready at all times to provide
technical and sales assistance to our customers.

HYDE ELECTRONICS COMPANY

MANUFACTURERS'

THE DENVER DEEIBEL

REPRESENTATIVES
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REPRESENTING . . .. Quality Manufacturers In The
ROCKY MOUNTAIN TERRITORY

microdot, inc.®

220 Pasadena Avenue So. Pasadena, California
phong RY an 1-3851 or SY camore 9-9128

METAL PRODUCTS

Melowd! & Zaymsred o

DENVER 22, COLORADO

5403 EAST EVANS
CALL, WIRE OR TWX FOR FAST EFFICIENT SERVICE
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MEETING NOTICE

Dr.Muller will address the section
on November 19th in Room 111 Den-
ver Public Library at 8 P.M.

G. E. Muller is Vice President
and Associate Director of the Re-
and Development Division,
Space Technology Laboratories, Inc.

Dr. Muller has had 20 years of
technical experience. He was a Re-
search Fellow at Purdue University.
He conducted television and micro-
wave research at Bell Telephone
Laboratories. For more than 10 years,
he served as professor of electrical
engineering at Ohio State University.
More recently, he was a consultant
for the Ramo-Wooldridge Corporation.

The author of five technical publi-
cations, Dr. Muller
patents in the electron
antenna fields.

Dr. Mueller is affiliated with the
Institute of Radio Engineers, American
Institute of Electrical Engineers and
the American Physical Society.

search

also has six
tube and

Harry Diamond Memorial flward

For the second consecutive year a
scientist from the Boulder I.abora-
tories, National Bureau of Standards,
will receive the highest award that is
offered to a government employee in
the field of radio and electronics.

Kenneth A. Norton, chief of the
Radio Propagation Engineering Divi-
sion, will receive the Harry Diamond
Memorial Award during the 1960
annual convdntion of the Institute of
Radio Engineers in New York next
March.

This award is presented annually
to a person in Government service in
the field of radio or electronics for

Scholarship

San Francisco, Aug. 19 ———
— Outstanding science projects by
western high school students were
honored at WESCON with the a-
warding of $2,500 in scholarships
to five top exhibits out of 37 on
display.

The announcement of winners
was made by Theodore Moreno,
chairman of the Future Engineers
Show committee, at a special
luncheon at Hunter’s Point.

First prize, a $1,000 scholar-
ship, went to David Milne of San
Diego, California for his electronic
exhibit, ‘‘Beta-Braille Electronic
Translator Automatic’’, which con -
verts a conventional typewriter
into braille automatically.

David Skaar, China Lake, Cali-
fornia won a $600 scholarship for

outstanding contributions as indicated
by publication in scientific journals.
Jack Herbstreit, assistant chief of
the same division, was the 1959 choice
for the honor.

Mr. Norton’s citation is ‘‘For con-
tributions to the understanding of
radio wave propagation.” His ex-
perience in this field spans the past
three decades, beginning in 1929 when
he first joined the radio section of
the National Bureau of Standards.
From 1934 to 1942 he was a member
of the technical information section
of the Federal Communications Com-
mission.

his exhibit, ‘‘Automatune’’; Sydney
Hoover of Los Altos, California
took the third place award of a
$400 scholarship for his display,
‘‘Spark Photography’’

Fourth prize was awarded to
Theo Thomspon of Logan, Utah for
his project, ‘‘Raedar-Robot’’.

FOURTH PRIZE WINNER PICTURED
BELOW.
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