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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
January, 1962: 
Cover: This is the crowbar protecting the 400 mc (MHz) 100,000‐watt micro‐

second transmission pulse; the inset shows a pulse discharge.  Made by 
Radiation‐at‐Stanford, it is part of the transmitter being installed at the 
1,000‐foot dish antenna in Arecibo, Puerto Rico.  The output klystrons 
operate at 110,000 volts.  It is further described on page 14. 

p. 22: Wolfgang Panofsky, a physicist at Stanford, is named director of the 2‐
mile‐long linear accelerator project behind the campus; Ed Ginzton will 
continue as a consultant. 

p. 22: Thomas Peterson of Cleveland, Ohio, gives $230,000 to Stanford to fund 
a materials science laboratory, which is then named after him; his 
company has set up a branch in the Stanford Industrial Park.  I spent many 
hours in the classrooms and labs there as both a Teaching Assistant and a 
Graduate Assistant (helping PhD students with experiments and analysis) 
while working on my masters degree in Materials Science. 





ELECTRONIC MANUFACTURERS' REPRESENTATIVES

EELY
ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . 
FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS.

NORTH HOLLYWOOD, 3939 Lankershim Blvd. . Phone: TR 7-1282 . TWX: N-HOL 7133 
SAN CARLOS, 501 Laurel St. . Phone: LY 1-2626 . TWX: San Carlos-Belmont CAL 94 
SACRAMENTO, 1317 Fifteenth St. . Phone: Gl 2-8901 . TWX: SC 124 
SAN DIEGO, 1055 Shafter St. . Phone: AC 3-8103 . TWX: SD 6315 
ALBUQUERQUE, 6501 Lomas Blvd., N.E. . Phone: 255-5586 . TWX: AQ 172
LAS CRUCES, 114 S. Water St. • Phone.- 526-2486 . TWX: Las Cruces NM 5851 
PHOENIX, 641 E. Missouri Ave. • Phone: CR 4-5431 . TWX: PX 483 
TUCSON, 232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981

take your cue from electronics industry leaders 
and call your Neely representative. Whatever your 
requirements, Neely is your one-shot source for the finest 
in electronic equipment and up-to-date information 
on the latest twists in your own field.

Eight fully-staffed offices here in the West — backed 
by six factory-authorized service centers — assure you of 
a reliable cushion for any contingency.



How ACE shielded enclosures serve the country’s leading manufacturers

Shielded Enclosures
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Specifying the type is not enough — 
ACE follows through by providing en­
closures with the highest attenuation 
for their type—over the greatest fre­
quency range. Comprehensive test data, 
including attenuation and insertion loss 
curves obtained in tests performed by 
independent laboratories, are offered 
for examination and evaluation.
represented by:

As r-f shielding applications become 
more complicated, the country’s lead­
ing electronic manufacturers and re­
search laboratories look to ACE for the 
solution of their r-f problems.

ACE engineers assist you in selecting 
the shielded enclosure best suited to 
your needs — whether it is screen or 
solid sheet metal—in copper, galvanized 
steel, bronze or aluminum — for re­
search, production, field testing, heavy 
equipment installations, or military 
requirements.

First and Finest in
ACE ENGINEERING AND MACHINE CO., INC. 

Huntingdon V a I I o y • Pennsylvania

R. W. THOMPSON ASSOC.
4135 EL CAMINO WAY. PALO ALTO 

DAveaport 1-6383

Tomlinson Road



STANDARD DELTAMAX CORE SDZES
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DESIGN WITH 
ARNOLD 6T CORES... 
SAME-DAY SHIPMENT OF

Arnold 6T tape cores (aluminum- 
cased and hermetically-sealed) 
offer you three very important de­
sign advantages. One: Maximum 
compactness, comparable to or 
exceeding that previously offered 
only by plastic-cased cores. Tivo: 
Maximum built-in protection 
against environmental hazards. 
Three: Require no supplementary 
insulation prior to winding and can 
be vacuum impregnated after 
winding.

Now we’ve added a fourth vital 
advantage: Maximum availability. 
An initial stock of approximately

20,000 Deltamax 1, 2 and 4-mil 
tape cores in the proposed El A 
standard sizes (See AIEE Publica­
tion No. 430) is ready on ware­
house shelves for your conveni­
ence. From this revolving stock, 
you can get immediate shipment 
(the same day order is received) on 
cores in quantities from proto­
type lots to regular production re­
quirements.

Use Arnold 6T cores in your 
designs for improved performance 
and reduced cost. They’re guaran­
teed against 1000-volt breakdown 
. . . guaranteed to meet military

test specifications for resistance to 
vibration and shock ... guaranteed 
also to meet military specifications 
for operating temperatures. The6T 
hermetic casing method is extra 
rigid to protect against strains.

Let us supply your requirements. 
Full data (Bulletin TC-101A and 
Supplements) on request. 0 Write 
The Arnold Engineering Company, 
Main Office and Plant, Marengo, III.

ADDRESS DEPT. TG-1

^ARNOLD 
SPECIALISTS In MAGNETIC MATERIALS

SAN FRANCISCO, Office: 701 Welch Rood, Polo Allo, Col’.
Telephone: DAvenporl 6-9302
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-JOSEPH G. RUBENSON, CHAIRMAN, 
COMMITTEE FOR SECONDARY EDUCATION

f r o m 
the 

chairs

Part of the responsibility of each IRE 
section is to strive for advancement of 
the theory and practice of electronics, 
radio, allied branches of engineering, 
and of related arts and sciences. I be­
lieve one positive way to accomplish 
this is to foster the needs of students 
at the secondary school level who have 
evidenced unusual interest and ability 
along these lines. By suitable recogni­
tion and assistance we can do much 
to encourage such students.

For this reason, the Committee on 
Secondary Education was formed in 
the San Francisco Section. Our goal is 
to promote interest in technical and 
scientific studies by providing technical 
stimulation and assistance through in­
formal contacts with professional peo­
ple and local industry, by providing 
assistance for student projects, and by 
enhancing the prestige of these students 
among their contemporaries. Since its 
inception, the committee has been 
meeting and discussing several worth­
while projects leading toward these 
goals.

Consideration is being given to an 
industry "adoption" program in which 
local companies will adopt outstanding 
students and make available to them 
a small panel of consultants to help 
them on special projects, or to expose 
them to a professional atmosphere by 
means of plant visits and individual 
discussions. Such a project will provide 
technical stimulation and guidance for 
the students and familiarization with

technical people and work in industry. 
Besides encouraging some students to 
pursue a planned career in science or 
engineering, it will also enable others 
to decide whether such a career is 
really the one they want.

An assistance program for "Particle," 
a magazine covering all fields of sci­
ence, written and published by and 
for high school and junior college stu­
dents, is being discussed. The magazine 
provides recognition for science students 
by encouraging publication of their 
work. Concrete help on our part can 
be provided by volunteering a paper­
review service and by consulting on 
publication techniques, publicity and 
advertising, and financial management

Student recognition and inspiration 
can be encouraged with a simple award 
presentation program in which execu­
tives of local companies present student 
awards at schools, followed up with 
appropriate newspaper publicity. This 
is another worthwhile project that is 
being considered.

It is the intention of the committee 
to proceed slowly and carefully, with 
initial trial efforts being confined to 
just one or a few schools in our area 
For even this modest start, the help 
of several additional IRE members is 
needed. Anyone who wishes to devote 
a small portion of time to this important 
and rewarding work should contact 
Joe Swanson at Radiation at Stanford, 
or the writer at Watkins-Johnson Co.



easily convertible to a sweep

oscillator-tuned voltmeter with this

AC-97C Sweep Drive!

SPECIFIC AT IONS

Selectivity:

Input Impedance:

Dimensions:

Price:

grid---7

-8
■e........

High selectivity, 
unique convenience,

Sweep Range:
Sweep Limits:

Weight:
Price:

Voltage Range:
Warm-up Time:
Voltage Accuracy:
Residual Modulation
Products & Hum
Voltage:
IF Rejection:

Accuracy ± (1% 4- 5 cps) 
30 /xv to 300 v, full scale, 15 ranges 
None
± 5% of full scale

170 cps/sec and 17 cps/sec
Front panel of 302A or bench stand, 
adjustable, 4* to 12"
$275.00

No calibration or stabilization is required with the $) 302A 
Wave Analyzer, a completely transistorized instrument 
which represents significant improvement in design. Oper­
ating as a highly selective tuned voltmeter, the instrument 
provides a front panel control which selects the frequency 
to be measured. Voltage then is read directly on the front 
panel meter. Basically, Model 302A separates an input sig­
nal into individual components so that each—the funda­
mental, harmonics and any intermodulation products—may 
be evaluated separately.

CONTACT
TR 7-1282 and PO 6-3811; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 
E. Missouri Ave., CR x

extreme accuracy
V 302A Wave

Analyzer _

With the AC-97C Sweep Drive, the <$) 302A is converted to a 
sweep oscillator-tuned voltmeter for automatic frequency 
response measurements, even in noisy systems. The AC-97C 
motor accessory permits sweeping the entire frequency 
range of the 302A, 20 cps to 50 KC; provides fast sweep for 
covering the spectrum rapidly, slow sweep for high resolu­
tion plot. The Sweep Drive with an X-Y recorder permits 
automatic plots of harmonics or intermodulation products. 
Model AC-97C attaches to the 302A panel, or may be bench 
mounted on an adjustable stand.

Sweep Speed with
# 302A:
Mount:

302A Wave Analyzer
Frequency Range: 20 cps to 50 KC
Frequency Calibration: Linear graduation 1 dlvlslon/10 cps.

Greater than 75 db down
Intermediate frequency in input signal 
rejected by at least 75 db down
± 3V2 cycle b.w. — at least 3 db down 
± 25 cycle b.w. — at least 50 db down 
± 70 cycle b.w. — at least 80 db down 
Beyond ± 70 cycle b.w. — at least 80 db 
down
Determined by setting of input attenuator: 
100,000 ohms on 4 most sensitive ranges, 
1 megohm on other ranges.
20%* x 12Vi" x 14Mz* (cabinet), 
19* x 10Mz" x 13V2" (rack mount) 
43 lbs. (cabinet), 35 lbs. (rack mount)
£ 302A (cabinet), $1,800.00

302AR (rack mount), $1,785.00

AC-97C Sweep Drive
50 revolutions
Any interval from 50 revolutions to 
5 degrees

January 1962

HEWLETT-PACKARD COMPANY
r/ 1062A Page Mill Road Palo Alto, California, U.S.A.
:£OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION—Los Angeles, 3939 Lankershim Blvd., North H wd.. 
and PO 6-3811; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 

4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., N.E., 255-5586; Las Cruces, 114 S. Water St., 526-2486



MEETING CALENDAR

8:15 P.M.

PROFESSIONAL GROUPS

O Wednesday, Feb. 218:00 P.M.

reporters O Wednesday, Feb. 288:00 P.M.

O Wednesday, Mar. 78:00 P.M.

Tuesday, Feb. 208:00 P.M. O

Thursday, Jan. 258:00 P.M.D.

january 19628 — grid
J

Antennas & Propagation
Lecture No. 2
"Millimeter Propagation"
Speaker: Prof. A. Straiten, director of electrical engineering research lob, 

University of Texas
Place; Room 101, Physics Lecture Hall, Stanford University

Antennas & Propagation
Lecture No. 3
"Millimeter Transmission-Line and Antenna Design"
Speaker: Alan J. Simmons, Technical Research Group Inc., Somerville, 

Massachusetts
Place- Room 100, Physics Lecture Hall, Stanford University

Antennas & Propagation
Lecture No. 4
"New Techniques for the Generation of Millimeter and Sub-Millimeter

Radiation"
Speaker: Paul Coleman, University of Illinois
Place: Room 101, Physics Lecture Hall, Stanford University

EAST BAY SUBSECTION
"European Adventures in Television"
Speaker: Joseph Roizen, Ampex Corporation
Place: Dublin Corral, Intersection of U.S. 50 and Hwy. 21, Dublin
Dinner: 6:30 P.M., Dublin Corral. Wives invited
Reservations: None required ($3.50 including tax and tip)

Antennas & Propagation 8 00 p.m. o Wednesday, Feb 14
(Tutorial series on millimeter waves—joint with PGED and PGMTT) 
Lecture No. 1 
"Generation of Power at Millimeter Wavelengths"
Speakers: William Brown, associate director of engineering; and Wesley 

Teich, staff assistant; Raytheon Spencer Lab, Burlington, Massachusetts
Place: Room 100, Physics Lecture Hall, Stanford University

© Monday, Jan. 22

Electron Devices 8:00 P.M. O Wednesday, Feb. 14, 21, 28, March 7 
(Tutorial series on millimeter waves—joint with PGAP and PGMTT, see 

above)

Information Theory
"Project West Ford"
Speaker: Dr. Robert M. Lerner, Lincoln Laboratory
Place: Conference Room B, Stanford Research Institute
Dinner: 6.00 P.M., Old Plantation Restaurant, 1030 N. San Antonio Road, 

Los Altos
Reservations: Mrs. Beryl Lelo, DA 6-6200, Ext. 2944 by noon, January 25

EBSS. JAMES B. WRIGHT, SANDIA 
CORPORATION

PGA STANLEY OLESON, STANFORD 
RESEARCH INSTITUTE

PGAP- RAYMOND D. EGAN, RADIO­
SCIENCE LABORATORY, STANFORD

PGB. JAMES GABBERT, KPEN-FM, SAN 
FRANCISCO

PGBME. JAMES BLISS, STANFORD RE­
SEARCH INSTITUTE

PGCS: OWEN E THOMPSON SECODE 
CORPORATION

PGCT; R. C. KIESSLING, in LABORA­
TORIES

PGEC: DONALD L EPLEY, ELECTRICAL 
ENGINEERING DEPT , STANFORD

PGED WILLIAM E WATERS, MICRO­
WAVE ELECTRONICS CORP , PALO 
ALTO

PGEM: LEONARD
VANIA EDL

PGEWS. DOUGLAS DUPEN, ASSOCI­
ATED TECHDATA, INC., PALO ALTO

PGI: MALCOLM McWHORTER, STAN­
FORD ELECTRONICS LABORATORIES

PGIT: BERNARD ELSPAS, STANFORD 
RESEARCH INSTITUTE

PGMIL: J. WETTSTEIN, LOCKHEED MSD
PGMTT: P H VARTANIAN, JR., 

MELABS
PGPEP HARMON R TRAVER, 

HEWLETT-PACKARD CO

PGRFI R G. DAVIS, LOCKHEED MSD
PGRQC: R. OWEN HOLBROOK, ARINC 

RESEARCH CORP.
PGSET: DONALD E WILLOUGHBY, 

PHILCO WDL
UNIVERSITY OF CALIFORNIA 

ANGELAKOS, CORY HALL
HISTORIAN. WILLIAM R. PATTON, 

VARIAN ASSOCIATES, PALO ALTO

Engineering Writing & Speech
"Making Visual Aids Effective"
Speakers: Arch Cassingham and Ralph Simms, Sylvania RSL, Mountain 

View
Place: To be announced
Dinner: 6:00 P.M., The Red Shack Hofbrau, 4085 El Camino Way, Palo 

Alto
Reservations: James Weldon, 968-6211, Ext. 2344

M. JEFFERS, SYL-

production stuff
ASSOCIATE EDITOR: MARY HAYLOCK 
EDITORIAL ASSISTANTS:

EMMA SCARLOTT, MARJORIE SILVA
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Thursday, Feb. 8

head

Tuesday, Jan. 238:00 P.M.

Devices/Micro-

Devices/Micro-

Devices/Micro-
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I

M. McWhorter, 
secretary, PGl

22— East Bay Subsection
23— Product Engineering & Production
24— Instrumentation
25— Information Theory

/. Wunderman, 
treasurer, PGl

CHRONOLOGICAL RECAP
January 9—Broadcasting
January 10—Antennas & Propagation, Engineering Management
January 1 1—Audio, Electron Devices/Microwave Theory &

Techniques
January
January
January
January
February 6—Military Electronics
February 8—Information Theory
February 14—Antennas & Propagation/Electron

wave Theory & Techniques
February 20—Engineering Writing & Speech
February 21—Antennas & Propagation/Electron

wave Theory & Techniques
February 28—Antennas & Propagation/Electron

wave Theory & Techniques
March 7—Antennas & Propagation/Electron Devices/Microwave

Theory & Techniques

Nicholas L. Pappas Prank G. Marble, 
chairman, PGl vice chairman, PGl

a Tape-Controlled

Product Engineering & Production

"Milling, Drilling and Boring Operations Using
Milwaukee-Matic Milling Machine"

Speakers: Hal Hampel and Allan Watts, Hewlett-Packard Company
Place: Hewlett-Packard Company, 1501 Page Mill Road, Palo Alto

Information Theory 8:00 p.m.

Receivers for Randomly Varying Channels"
Speaker: Dr. Thomas Kailath, research specialist, jet propulsion labora­

tory, California Institute of Technology
Place: Conference Room B, Stanford Research Institute
Dinner: 6:00 P.M., Old Plantation Restaurant, 1030 N. San Antonio Road, 

Los Altos
Reservations: Mrs. B. Lelo, DA 6-6200, Ext. 2944 by noon, February 8

Instrumentation 8:00 P.M. O Wednesday, Jan. 24

A Digital Voltmeter With High Common Mode Rejection" 
Speaker: Robert A. Andersen, Dymec Division, Hewlett-Packard Co. 
Place: Hewlett-Packard Company, 1501 Page Mill Road, Palo Alto 
Dinner: 6:00 P.M., L'Omelette Restaurant, 4170 El Camino, Palo Alto 
Reservations: Mrs. Renda Blackler, DA 1-7751

Military Electronics 8:00 p.m. o Tuesday, Feb. 6

Applying the Pert Management System to Small Programs"
Speaker: James L. Halcomb, manager, military magnetics application, 

Varian Associates
Place: Auditorium, Bldg. 202, Lockheed MSD, 3251 Hanover St., Palo Alto
Dinner: 6:00 P.M., The Red Shack Hofbrau, 4085 El Camino Way, 

Palo Alto
Reservations: None required

Microwave Theory & Techniques
8:00 P.M. O Wednesday, Feb. 14, 21, 28, March 7

(Tutorial series on millimeter waves—joint with PGAP and PGED, see 
above)

meeting a
INSTRUMENT NOISE

Details of a new digital voltmeter 
designed to overcome noise problems 
will be given by Robert A. Andersen, 
Dymec Div., H-P, at a late January 
meeting of PGl. The Calendar, page 9, 
has details.

Accuracy expected of a digital volt­
meter is frequently not realized because 
of noise superimposed on the signal. In 
fact, some types of voltmeters will not 
settle, or issue a reading, in the pres­
ence of noise. Attempts to deal with 
the problem usually result in a loss of 
speed or accuracy.

In this presentation, two noise-reduc­
ing techniques will be described which 
combine to yield an effective common 
mode rejection of 140 db at any fre­
quency including d-c. One of these, an 
input guard shield, holds superimposed 
noise to a minimum by keeping circu­
lating ground currents out of the signal 
leads. Noise superimposed on the sig­
nal is then partially rejected by an 
active integration process which causes 
the voltmeter to read out the average 
of the voltage appearing at its input 
terminals during a prescribed sample 
period.

Andersen received a BS degree in 
physics from Oklahoma State University 
in 1950 and his MSEE degree from 
Stanford University in 1952. He worked 
in the field of radio-propagation meas­
urements and instrumentation for four 
years with the National Bureau of 
Standards. In 1953 he joined Detroit 
Controls Division of American Standard 
as a research engineer in the field 

(Continued on page 10)
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California field site for MIT Lincoln 
Laboratory’s communications experi­
ments. See '’Belts of 'Needles,” below

meeting
BELTS OF NEEDLES

Dr. Robert M. Lerner will address 
PGIT late in January. See Calendar, 
page 8. He will discuss Project West 
Ford, a new method of providing re-

january 1962

liable intercontinental communication 
that Lincoln Laboratory has been in­
vestigating over the past three years. 
This method involves the use of belts 
of orbiting microwave dipoles as an 
artificial microwave-scattering medium. 
An initial study indicates that commu­
nication capacities of many tens, or 
perhaps hundreds of thousands, of bits 
per second can be achieved over dis­
tances of many thousands of miles. Two 
such belts can be used with highly 
directive microwave antennas to pro­
vide a multiplicity of high-capacity 
channels. These channels are expected 
to be time varying and highly disper­
sive.

Lerner was born in Worcester, Mass., 
in 1928, received his BS in 1948 and 
MS in 1950 from Worcester Polytechnic 
Institute, and received his ScD from 
MIT in 1959. He worked on speech 
processing at MIT's research laboratory 
of electronics prior to joining Lincoln 
Laboratory in 1952. There he has 
worked on the application of statistical 
techniques to radar-system design. Since 
1957, he has been assistant leader of 
a communications system group con­
cerned with the use of theoretical tech­
niques in communication-system design 
and the development of acoustical com­
ponents. Lerner is a member of the 
Acoustical Society of America, AIEE, 
Sigma Xi, and Tau Beta Pi, and a senior 
member of the IRE.

The Professional Group on Commu­
nications Systems will sponsor a field 
trip by bus to the west-coast receiving 
site of Project West Ford later in the 
season, as soon as arrangements can 
be made.

that a particular signal was transmitted 
The optimum receiver then cross-cor­
relates this estimate with the received. 
He will show how these considerations 
lead to reasonably complete derivations 
of the Rake and Kineplex communica­
tion systems.

MORE INSTRUMENTATION 
of ordnance instrumentation, mercury 
switching, and magnetic-amplifier con­
trol instruments.

Since 1957 Andersen has been as­
sociated with Dymec, a division of 
Hewlett-Packard Co. where he is pres­
ently in charge of their analog digital 
instrument development group conduct­
ing research and development work on 
a variety of electronic measuring in­
struments.

Because the vice chairmanship of 
PGI was vacated by a job change 
shortly after the recent election, the 
administrative committee solicited the 
services of Frank G. Marble, Systron- 
Donner Corp. His acceptance of the po­
sition puts the Chapter programming 
in his hands. Other Chapter officers are 
Nicholas L. Pappas, Iconix, Inc., chair­
man; Malcolm M. McWhorter, Stanford, 
secretary; and Irwin Wunderman, H-P 
Associates, treasurer.

In another change, the PGI meeting 
schedule has been shifted from the ear­
lier first-of-the-month date to the fourth 
Wednesday of the month. This appears 
to offer the least conflict with meetings 
of other professional groups and should 
allow greater meeting participation— 
particularly in view of the obvious 
overlapping nature of PGI with respect 
to the interests of many other profes­
sional groups.

meeting ahead
THE MILLIMETER WAVES

During February and March, a tu­
torial series of lectures on millimeter 
waves will be presented jointly by 
PGAP/PGED/PGMTT. The first of these 
will take place in mid-February and 
will include two speakers, as detailed 
in the Calendar, page 8, covering 
power generation.

W. W. Teich, of Raytheon, will de­
scribe the classes of devices for power 
generation and amplification at centi­
meter wavelengths and the nature of 
the problems encountered in scaling 
these devices to shorter wavelengths. 
Some of the novel solutions to these 
problems and other approaches to 
power generation that have been pro­
posed will also be discussed. The em­
phasis will be placed on devices 
employing electron beams interacting 
with circuit waves, and intended for 
familiar radar and communications ap­
plications.

W. C. Brown, also of Raytheon, will 
deal with the possibility of generation 
of what is considered super power at 
millimeter wavelengths. He will de­
scribe, in particular, a crossed-field 
device having the properties of an elec­
tromagnetic amplifying lens. Some of 
the possible uses of this power will 
also be outlined.

Wesley W. Teich, staff engineer and 
assistant to B. G. Ryland, director of 
engineering of the microwave and 
power-tube division at Raytheon, co­
ordinates engineering planning for 
Spencer Laboratory. He has been active 
in the development of microwave tubes 
since joining the company in 1945. 
Teich received his BS degree in electri­
cal engineering from Iowa State Uni­
versity, Ames, Iowa, in 1945. He has 
since completed graduate courses in 
this field at the Massachusetts Institute 
of Technology.

Upon joining Raytheon as a junior 
engineer, he worked on the develop­
ment of electronically tunable and high- 
power tunable c-w magnetrons. In 
1 950, as part of a laboratory reorgani­
zation, he became head of a section 
responsible for performance testing of 
development tubes, and in 1953 was 
appointed head of the laboratory test 
department. In this capacity, he was 
responsible for the development of 
many instruments and techniques for 
the measurement of microwave tube

(Continued on page 12)

meeting ahead
RANDOMLY VARYING CHANNELS
Dr. Thomas Kailath of JPL will ad­

dress the February meeting of PGIT 
on the subject "Receivers for Randomly 
Varying Channels." Details are in the 
Calendar, page 8. He will show how 
the concept of correlation detection of 
deterministic signals in additive gaus- 
sian noise can be extended in a natural 
manner to the detection of signals that 
are transmitted through a "gaussian" 
random channel and are also corrupted 
by additive gaussian noise.

Such signals are encountered in com­
munication over scatter-multipath chan­
nels. In the deterministics case the 
receiver essentially cross-correlates the 
received noisy signal with the expected 
known waveform as modified by the 
known channel characteristics. When a 
random channel is present, however, 
this latter signal is not known at the 
receiver. But, knowing the statistics of 
the channel and of the noise, the re­
ceiver can make an estimate of it from 
the received signal on the hypothesis
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Tektronix Types 515A, 516

Oscilloscopes

k
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For a demonstration of these or any of over fifty other 
Tektronix Oscilloscopes, call your Tektronix Field Engineer.

SWEEP RANGE

Linear Sweeps from 0.2 /zsec/cm to 
2 sec/cm in 22 calibrated rates, con­
tinuously variable uncalibrated from 
0.2 gsec/cm to 6 sec/cm. 5X Magnifier 
to extend calibrated sweep rate to 
^0 nsec/cm.

TRIGGERING FACILITIES

Automatic or Amplitude-Level Selec­
tion (preset or manual) on rising or 
falling slope of signal, with AC or DC 
coupling, internal, external, or line— 
also high-frequency sync to 20 me.

SIZE AND WEIGHT

13X* high by 934* wide by 21X* deep 
—approximately 45 pounds.

AMPLITUDE CALIBRATOR
11 square-wave voltages from 50 mv 
to 100 volts, peak-to-peak, available 
from the front panel.

Type 515A Oscilloscope (50-60 cycles) .$800 

Type 515A MOD 101 (50-400 cycles).................. 835

Rack-Mount Models also available

Regardless of your selection of either of 
these precision tools, you will find your 
Tektronix Oscilloscope easy-to-operate and 
easy-to-keep-operating.

These two compact 
Tektronix Oscilloscopes ideal­
ly suit most general-purpose 
measurement applications in 
the dc-to-15 me range. They 
display bright traces with ex­
cellent definition.

REGULATED POWER SUPPLIES

All critical de voltages electronically 
regulated. Power Requirements of 105 
to 125 volts or 210 to 250 volts, 50 to 60 
cycles—with special models using de 
fan motor and operating from 50 to 
400 cycles also available.

TEKTRONIX CATHODE-RAY TUBE 
5-inch ert with 6-cm by 10-cm viewing 
area and 4-KV accelerating potential.

You may prefer the Type 515A Oscilloscope 
if you work exclusively with single-trace 
applications in the laboratory, in the field, 
or on the production line. Or, you may 
prefer the dual-trace facility of the Type 
516 Oscilloscope. It offers you four operat­
ing modes and independent controls for 
each amplifier channel—enabling you to 
position, attenuate, invert input signals as 
desired.

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

Type 516 MOD 101 (50-400 cycles).................. 1035

Type 516 MOD 108B (significantly improved 
writing rate at 6-KV on 6 div by 10 div view­
ing area—each div equals 0.85 cm) . .

w
VERTICAL AMPLIFIER
Frequency Response from dc-to-15 me 
(at 3 db down). Risetime of 23 nano­
seconds. Sensitivity from 50 mv/cm 
to 20 v/cm in 9 calibrated steps, con­
tinuously variable uncalibrated from 
50 mv/cm to 50 v/cm. Constant Input 
Impedance at all attenuator settings.

FOR DC-to-15 MC APPLICATIONS

Wf* If

Tektronix, Inc. san francisco field offices
3530 GOLDEN GATE WAY • LAFAYETTE. CALIF. • YEHowstone 5-6101 
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500 
From Oakland, Berkeley. Richmond. Albany and San Leandro: CLifford 4-5353
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Schematic view of Lockheed 85-ft-diam spherical-reflector antenna, subject of 
December PGAP meeting

gible effect 
sitioning.

The reflector is mode up of individual 
spherical-segment panels, which were 
formed in a stretch press. Heliarc spot­
gun welding was used for fastening the 
panels to supporting members. The cor­
ners of each of the panels are set to 
10-20 thousandths of an inch with a 
dial gage swung on the feed tower. 
The rms surface variations are expected 
to be on the order of 0.1 inches.

—R. D. EGAN

DRIVE TOwE'

December PGAP meeting scene shows 
John B. Damonte, chairman, with 
speakers Robert F. Trainer and 

William M. Young

MORE TUTORIAL SERIES 
parameters. He has served as a mem­
ber of the IRE standards committee on 
operating measurements of microwave 
oscillators and more recently, as a 
member of the technical committee on 
electron tubes.

In 1958, Teich was appointed techni­
cal assistant to the manager of the 
microwave power tube research and 
development laboratory, and assisted 
with the organization and facility plan­
ning for Spencer Laboratory. He is a 
Senior Member of the IRE, and a mem­
ber of the honorary societies: Tau Beta 
Pi, Eta Kappa Nu, Phi Kappa Phi, and 
Pi Mu Epsilon.

William C. Brown is associate direc­
tor of engineering for crossed-field de­
vices, and manager of the laboratory 
for applied research on crossed-field 
devices. His experience in crossed-field 
devices at Raytheon totals sixteen years 
and embraces research, development, 
design, and production-engineering.

He has made a number of significant 
technical contributions to the microwave 
tube art, including the discovery of the 
Amplitron or platinotron principle and 
its reduction to practical use.

Brown's educational background in­
cludes BS in electrical engineering, Iowa 
State College, 1937; MS in electrical 
engineering, Massachusetts Institute of 
Technology, 1941; and miscellaneous 
graduate subjects taken at Northeastern 
University and Massachusetts Institute 
of Technology.

He is a Fellow of the IRE and a mem­
ber of the Engineering honorary socie­
ties Tau Beta Pi and Eta Kappa Nu.

struction methods. A single cantilever 
structure supports the feed, including 
up to 700 pounds of equipment in a 
compartment, (see illustration.) The feed 
is positioned by cables from two drive 
towers.

One unusual problem was encount­
ered in preparing the site for the an­
tenna. Due to tidal effects, the two 
feet of adobe soil was found to have 
a vertical motion of one to three inches 
However, the ground tilt was found 
to be less than 0.04 mils in the north­
south direction and 0.02 mils in the 
east-west direction, producing a negli- 

on the antenna-beam po-

meeting review
FOUR-WAY FINISH

The November meeting of PGPEP at 
Varian Associates in Palo Alto featured 
a panel discussion of coatings and fin­
ishes. Members of the panel consisted 
of Don Brown, sales service engineer 
for the Parker Rust Proof Co.; Harry 
Hall, West Coast manager of John L. 
Armitage & Co.; Kenneth King of the 
Hewlett-Packard Company and Cal 
Probst, industrial sales engineer for the 
Minnesota Mining & Manufacturing Co

Probst started the presentation by 
quickly covering the subject of surface 
preparation by the use of coated abras­
ives. He pointed out that the combi­
nation of five minerals or abrasive 
materials, five backing materials and

(Continued on page 14)

meeting review
ANTENNA UPS & DOWNS

At the December PGAP San Francisco 
Chapter meeting, which was held at 
the Stanford Research Institute main 
conference room, Robert F. Trainer and 
William M. Young described an 85-ft- 
diameter spherical-reflector antenna 
now nearing completion at Lockheed's 
Sunnyvale plant.

John Damonte, vice chairman and 
program chairman of the San Francisco 
Chapter, presided at the meeting and 
outlined plans for this year's tutorial 
series on millimeter waves. This series 
is to be held during February and 
March jointly with the local PGED and 
PGMTT Chapters.

Trainer, who is head of the antenna 
and propagation section of LMSC's 
electromagnetic research organization, 
first reviewed practical factors relating 
to selection of the type of large antenna 
to be employed. He noted that for 
radio astronomy and space tracking 
coverage of angles up to 70 degrees 
from the zenith is usually satisfactory. 
Accordingly, the Lockheed antenna was 
designed as an 85-ft-diameter segment 
of a 120-ft sphere with a steerable 
feed permitting observations down to 
angles as low as 20 degrees before 
aperture blocking becomes serious. 
With a horn feed, the first sidelobe is 
expected to be 18 to 20 db below the 
main lobe. The antenna will be initially 
used as a transit instrument with only 
limited feed positioning.

Young, who is engaged in the me­
chanical design aspects of the antenna, 
described the design factors and con-
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INITIAL
TEAR STRENGTH 

(GRAVES TEST) 
per ASTM D 1004-49T

1.5 MIL 
CELLULOSE 

ACETATE
04

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room #13, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data to help 
netic-tape reliability.
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The tremendous cost of gathering data de­

mands reliability. Get it with tapes of “Mylar”. 
Send coupon for free booklet of comparative 
test data and judge for yourself. Du Pont Com­
pany, Film Department, Wilmington 98, Del.

*Du Pont’s registered trademark for its polyester film.

Signal dropouts can make the data from critical 
tests completely useless. That’s why the relia­
bility of your magnetic tape base is so impor­
tant. Tapes of Mylar* because they’re di­
mensionally stable, resist cupping which may 
cause signal dropouts from loss of contact with 
the recording or playback heads. They also re­
sist swelling and shrinking which can cause 
track displacement.

Tapes of “Mylar” also resist stretching and 
breaking from sudden stops and starts, edge 
nicks, and are unaffected by humid storage and 
aging. They have 7 times the initial tear strength 
of ordinary plastic tapes!
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FIRM PRODUCTS

Guide Mfg. Co.

MSI Electronics, Inc.

Pitometer Log Corp.

RLC Electronics, Inc

1

‘For Your Requirements Contact:
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MICROWAVE 
ENGINEERS

We Can Also Supply Mounts for Our 
Power Detectors

DO YOU NEED RELIABLE 
MICROWAVE PRODUCTS?

Microwave Solid*State 
Devices

Thermistors, Bolometers, 
& Microwave Diodes- 
TWT Packages

Precision Coaxial 
Attenuators, Filters, 
Mixers, etc.

•Van Nuys: 
5351 Lemona 
ST 8-1556

’San Diego: 
3268 Rosccrans 
AC 4-1202

Consolidated Micro­
wave Corporation

Waveguide Test Equip­
ment and Special 
Waveguide 
Assemblies

W ESTERN ELECTRONIC ASSOCIATES
SALES ENGINEERING REPRESENIAIRES

Stalos, Microwave 
Frequency Standards, 
Etched Microwave 
Circuits

WESTERN ELECTRONIC ASSOCIATES
\ SAIES ENGINEERING REPRESENTATIVES

The trend is toward materials that take 
higher temperatures for baking or cur­
ing. Pre-finished metals that can be 
sheared, punched, and formed without 
damage to their finish are gaining in 
importance. Pre-finished wood is also 
seeing a greater use in construction.

With the background thus presented. 
King discussed a recent problem con­
cerning the finishing of electronic in­
strument cabinet parts. Some of the 
objectives were for a finish that would 
be color fast, abrasion resistant, able 
Io withstand processing—such as spot 
welding, textured and not only uniform 
in color when applied al different times 
but also in different plant locations.

Some of the finishes considered were 
textured vinyl which requires a primer 
for adhesion, splatter-coal epoxies, 
alkyd over textured metal and textured 
vinyl bonded to aluminum sheets. At 
the present time the best solution ap­
pears to be the textured vinyl bonded 
to aluminum. Since this material is 
purchased from a central processing 
plant, it can be shipped anywhere in 
the world for fabrication and achieve 
the goal of uniformity of color and 
texture.

The panel discussion and the lively 
question-and-answer period following 
it were moderated by Thomas E. Scatch­
ard, PGPEP program chairman and di­
rector of manufacturing for the Berkeley 
Division of Beckman.

— HARMON TRAVER

WESTERN ELECTRONIC ASSOCIATES
* Palo Alfo 
485 Ramona 
DA 5-4569

This source provides for the first time a 
short term frequency stability of one 
port per million Between 8 me and 
12,000 me with options for fixed mul­
tiple frequency. The unit is a chain sta­
ble harmonic oscillator, its basic funda­
mental frequency from o highly stable 
8 me source. Power output is read di­
rectly on a high resolution meter, 
mounted on the front of the case. Long 
term stability is equal to one part in a 
million over a 24-hour period. Power 
output of L BAND 3 mw (100 mw op­
tional) al X BAND 1 mw. Input power 
requirements at 115 volts, 60 CPS, 500 
watts. Its dimensions are 8% inches 
high in a standard 19-inch relay rack, 
cabinet optional. Applications to Micro­
wave Frequency and Phase Calibra­
tion—electron paramagnetic resonance 
measurements—Maser Pump Oscilla­
tor—Doppler and MTI radar evaluation 
and testing.

Inquiries ore cordially invited con­
cerning specialized ultra stable Micro­
wave Sources.

Feature:
THE NEW PITLOG ULTRA STABLE 
MICROWAVE FREQUENCY SOURCE

&
'ft

Panelists from the November PGPEP meeting: Kenneth King, Cal Probst, Don
Brown, and right, Harry Hall with the moderator and program chairman, 7. E.

Scatchard, second from right
—Harmon R. Traver photo

meeting review
SPOTTING THE MOON

At the November meeting of PGSET, 
Ernst R. Altschul of Radiation at Stan­
ford described the design of two 
super-power transmitters. The x-band 
transmitter will be used on the Hay­
stack project of Lincoln Laboratories 
and the second transmitter, in the 400 

(Continued on page 16)

MORE FINISHES
five bonding agents along with the 
various shapes such as belts and discs 
makes possible 1 7x1 0’“ different coated 
abrasives. Thus a product can be de­
signed to do almost any metal-finishing 
job. The finish obtained is determined 
by the proper selection of grit, speed, 
contact-wheel hardness, elasticity of the 
contact wheel, and lubricant.

The subject of cleaning the surface 
and chemically treating it as either the 
final finish or as a base for painting 
was covered by Brown. The complete 
process consists of (1) cleaning the sur­
face—either by sandblasting or chem­
ically, (2) water rinse, (3) processing— 
depending on end result desired, (4) 
water rinse, and (5) chromic and phos­
phoric-acid rinse to remove any salts 
remaining from step 3.

Three basic processes are used under 
step 3. The first is Parco Lubrite con­
sisting of a non-metallic oil-absorbing 
iron or manganese-phosphate coating 
This is used for bearing surfaces on 
automotive and other parts. The second 
is Parco Compound, a rust-resisting iron 
or zinc phosphate used for coating 
screws and piping. The third process 
is Bonderite, composed of zinc or iron 
phosphate and chromate or chromic 
phosphate and oxide. It is used to 
resist corrosion and as a grease-free 
base for paint.

Continuing from where the surface 
had been prepared and cleaned, Hall 
discussed painting. Both surface pro­
tection and improved appearance are 
achieved by painting. Some of the in­
dustrial finishes used starting from 
about 1910 are lacquers, phenolics, 
vinyls, synthetic resins, acrylics, mela­
mines, teflons, epoxies, and silicones. 
Considerable use is being currently 
made of vinyl dispersed in a plasticizer. 
It is made into a continuous film by 
heating to about 340 F after applying.
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HIGH Q FILTER CIRCUITS

with the Ease and Precision of RF Sweep Techniques
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• SWEEPING OSCILLATORS 
FREQUENCY MARKERS

• Variable Sweep Width 
Built-In Attenuators

• Zero Reference Line

• All-Electronic

Kada-Pulser 
Sr.

(Cat. — 570-A)

-

KAY ELECTRIC COMPANY
MAPLE AVE., PINE BROOK, NEW JERSEY CAPITAL 6-4000

West Coast Contact: California office, P.O. Box 604 
12871 Lucille Street, Garden Grove, California • JEfferson 7-1373

FEATURES

An internal pulse generator triggers 
an oscillator rather than gating an 
amplifier, resulting in excellent rise 
time, an important consideration which 
makes it possible to make transient 
response measurements without taking 
rise time of the source into consider­
ation. The oscillator can be modulated 
by pulses of other widths from an 
external pulse generator, which should 
have a rise time approaching 0.01 
microseconds for a good rise time in 
the pulsed carrier.

FEATURES

The Rada-Pulser Sr. is designed to 
provide CW and pulsed RF outputs of 
equal amplitude. The pulse-shaping 
circuits may be triggered either by an 
externally-supplied signal or by an 
internal pulse. A separate jack brings 
out a portion of the pulse-triggering 
signal to provide a means of syn­
chronizing an oscilloscope or other 
auxiliary equipment. In video pulse 
applications, the pulse is taken off 
through a separate amplifier and 
separate output. The Rada-Pulser Sr. 
is also available with a 
tector on special order.

F
• Built-In Audio Detector
• Sharp, Pulse-Type Markers
• Logarithmic and Linear Frequency 

Sweep
• Both Swept and Manual Frequency 

(and scope display) Control
• Variable Center Frequency

FREQUENCY RANGE: 20 cps to 200 kc, variable 
SWEEP WIDTH: 20 cps to 20 kc, variable 
REPETITION RATE: 0.2 to 25 cps, variable 
PRICE SI295.00 f.o.b. factory

$1425.00 f a s. New York)

WRITE FOR COMPLETE CATALOG INFORMATION

NEW
RXZSWZ

Sona-Sweep

The Rada-Pulser Sr. is a CW, pulsed- 
carrier, and video pulse generator, 
covering the 1 to 80-mc range in five 
bands, with a wide choice of pulse 
widths and repetition rates. In con­
junction with an oscilloscope or a 
synchroscope, it may be used to obtain 
a graphic display of the steady state 
and transient response characteristics 
of RF and IF amplifiers.

DESIGNED FOR THE PULSE RF APPLICATION
• True Turn-Off—(65 to 80 DB Down)

• Sharp, Stable Pulses—(.03 Microseconds Rise and Decay)

• Video Pulses • Trigger Circuits • CW Generator 

Frequency Range: 10 to 80 me; direct-reading dial, accuracy 0.5%. 

Pulse Repetition: Variable 400 to 4,000 pps.

Pulse Width: Variable 0.2 to 20 microseconds.

Price: $795.00 f o b. factory
S875.00 f.a.s. New York

The Rada-Pulser is a self-contained 
oulsed-carrier generator which pro­
duces trains of sine waves of two 
different lengths, two different carrier 
frequencies, and of continuously var­
iable repetition rate. In conjunction 
with a synchroscope or oscilloscope, 
it will provide information regarding 
the transient response characteristics 
of radar IF amplifiers.

kav Rada-Pulser
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(jenistron.
6320 WEST ARIZONA CIRCLE 
LOS ANGELES 45. CALIFORNIA 
TELEPHONE SPRING 6-1411

genistron headquarters: Los Angeles, California 
Genistron's unmatched Radio Frequency Inter­
ference management service facilities are located 
in the very heart of the West’s aerospace/elec- 
tronics industries—10 minutes from Los Angeles 
International Airport. Genistron specializes in RF 
systems management, RF Interference measure­
ments, certification, and correction to various 
military RF specifications such as MIL-I-6181D, 
MIL-I-26600, MIL-I-16910A, MIL-I-11748A, 
GM07-59-2617A, and to FCC requirements in 
addition to production of RFI filters to military 
specifications. Genistron shielded room facilities 
are among the largest available to industry. 
Genistron also operates mobile units to conduct 
field and area surveys. Our Field Engineers 
are available to discuss your requirements at 
your facilities. Write or phone for additional 
information.

MORE TRANSMITTERS

me range, will be used at the Arecibo, 
Puerto Rico, 1 OOO-ft reflector installa­
tion.

A background was established by 
discussing the applications of space 
transmitters and the parameters that 
may be varied. Transmitter installations 
may be used for communication with 
a space vehicle, to study planets, and 
for communication between distant 
points on the earth. Parameters that 
may be varied to obtain satisfactory 
transmission are frequency, antenna 
configuration, transmitter power, and 
modulation method Overall systems 
operate at about 35 per cent efficiency

The Cornell University installation in 
Puerto Rico will operate on a single 
very-stable frequency of 430 me with 
an average power of 100,000 wafts 
R-F pulse-rise time can be as short as 
1 microsecond with pulses of various 
shapes and widths up to 10,000 micro­
seconds. A feedhorn is located 430 ft 
above the 1 OOO-foot dish, which pro­
duces a beam width of 1/6 degree. 
Output klystrons can operate at 110,000 
volts with 30 amperes peak current 
available from the power supply. A 
capacitor bank provides 300,000 joules 
energy storage. The output stages and 
equipment are protected by an elec­
tronic crowbar that discharges the ca­
pacitor bank in case of an arc-over in 
the transmitter.

Lincoln Laboratories Haystack Hill 
unit will operate at about 10,000 me 
with an average power of 100,000 
watts. The transmitting system is housed 
in an 8- by 8- by 12-ft plug-in unit 
behind the 120-ft diameter antenna 
This plug-in feature will allow quick 
changes to other units for different 
experiments The signal from the pl"g- 
in is beamed through the center of the 
1 20-ft dish to a 9-ft reflector near the 
focus of the main dish.

Radio energy is thus reflected to the 
main parabola which beams it in the 
desired direction This overall arrange­
ment reduces transmitter changeover 
time and long transmission paths. Out­
put power is generated by 4 klystrons, 
each with its own radiating element. 
The phase difference between these out­
puts is held to less than 10 degrees 
The equipment is also protected by an 
electronic crowbar that discharges the 
capacitor bank in case of an arc-over 
in the output klystrons, wave guide, or 
an excess of reflected power.

The overall system can produce o 
beam of 1/20 degree which will illu 
minate a spot on the moon approxi­
mately 500 miles in diameter and 
probably also be able to detect echoes 
from several of our planets including 
Mars, Jupiter, and Venus.

—JOE BARKLEY
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#1 of a series by Ultek Corp., sole manufacturer devoted exclusively 
to ion pump technology

ANSWER: Make sure you use an 
Ultek electronic vacuum pump.

i

Your Tung-Sol Representative:
NEILL B. SCOTT 
6542 Kensington Ave. 
Richmond, BE 2-8292

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 11th St.
TE 4-3311
SAN FRANCISCO

PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743
SAN JOSE
SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

Send for free booklet #15

“A little bit about almost nothing” which 
details the essential facts about ion 
pumps in general and Ultek ion pumps 

in particular.

QUESTION: How do you make an 
electronic vacuum cleaner?

ELECTRON TUBES • SEMICONDUCTORS

The cleanest vacuums this side of outer space (and maybe even cleaner than 
outer space, for all we know) are produced by a vacuum pump that isn’t really 
a pump at all, in the traditional sense. Gas particles in the system, instead of 
being pumped out into the atmosphere, are simply transferred from gaseous 
to solid phase within the system. This keeps everything clean and free from the 
hydrocarbon backstreaming which you get with conventional pumping tech­
niques, and avoids contamination in such critical applications as surface friction 
studies, thin film deposition, altitude simulation, photo-sensitive surface studies, 
and vacuum tube processing. We'd like to tell you more; write today for details.

High Performance
Tung-Sol 7719

General Purpose 
Miniature Computer

Triode
The Tung-Sol 9-pin miniature 7719 
general purpose triode is the latest 
addition to the Tung-Sol family of 
top-rated, high-reliability tubes for 
computer service. Rated at 6 watts 
plate dissipation, the 7719 incorpo­
rates many design and construction 
features which assure computer users 
the maximum number of hours of 
trouble-free peak performance.

Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com­
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en­
tertainment reauirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact:

Boston New York
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welded
electronic

modules

the 
frequency

WEMS, INC. 
a leader in the welded circuitry 
field with the largest production 
facilities in the United States pro­
vides completely integrated facili­
ties for design and fabrication of 
welded electronic modules and 
systems. Included are metallurgi­
cal and chemical laboratories for 
scientific evaluation of welded 
joints and module encapsulation.

TSI would welcome the 
opportunity to show the advan­
tages of reduced volume, weight 
and cost, design flexibility, 
increased reliability and environ­
mental stability inherent in 
welded modules. Call TSI for 
service. No obligation, of course.

TECH - SER, INC. 
ELECTRON ICS 
ENGINEERING 
REPRESEN TAT IVES 
3540 Wilshire Blvd., Los Angeles, Calif. DU 5-1765 
640 Donohoe St., Palo Alto, Calif. DA 5-3251 
P.O. Box 6544, San Diego, Calif. AC 2-1121

m e e t i n g r e v i e w
RELIABLE MAN VS RELIABLE SPACE
Dr. W. Wolman started his talk be­

fore the mid-November PGRQC meeting 
by describing various reliability-predic­
tion techniques that are being employed 
throughout industry today. From these 
techniques he developed a probabilistic 
model that he felt was most appropri­
ate for use in his work.

For the remainder of the meeting, 
Wolman, who is chief of analysis and 
methodology in the office of reliability 
of NASA Headquarters, Washington, 
D.C., showed application of this model 
to the Man-in-Space programs—for 
which his office has reliability-assess­
ment responsibility. Specifically, he 
described the reliability-evaluation pro­
gram that they were performing on the 
Saturn Booster and the Mercury Capsule.

—ROGER MC DONALD

'Nelson Blachman, speaker at the No­
vember PG IT meeting

—James J. Spilker, Jr. photo 

when Sw is large compared to the 
square root of the magnitude of the 
time derivative of the modulation.

The speaker then went through Wood­
ward's derivation ’<3 of the theorem, 
showing the approximation that must 
be made to obtain the conclusion. The 
approximation requires the assumption 
that the autocorrelation function is 
small for values of r of the order of 
the reciprocal of the square root of the 
modulation time derivative, and great­
er. The effect of this is to cause a 
smearing of the spectrum as if by an 
analyzer having a resolution bandwidth 
of the order of the square root of the 
time derivative of the modulation. For 
a sinusoidal modulation, this quantity 
is of the order of the geometric mean 
of the frequency excursion and the 
modulating frequency Thus the the­
orem can give an accurate estimate of 
the spectrum only if the deviation ratio 
is quite large.

The theorem can be generalized by 
considering slow amplitude modulation 
as well as slow frequency modulation 
This causes little change in the accuracy 
of the theorem, especially if the modu­
lations are independent. An example of 
simultaneous amplitude and frequency 
modulation is the case of a sinusoid and 
a narrow band of additive gaussian 
noise. Woodward's theorem has little 
to say about the spectrum of such an 
example, because the frequency devi­
ations and the modulation frequencies 
are comparable, so that the smearing 
effect is quite bad. However, if a high 
harmonic of this waveform is gener­
ated, the frequency deviations become 
much larger, and the theorem becomes 
useful. If a power-law device is used 
to generate the high harmonic, the 
estimate of the spectrum can be ob­
tained explicitly in terms of the con 
fluent hypergeometric function; for the 
m'th harmonic, generated by an n'th 
law device with an input signal-to-noise 
ratio of R, the power spectrum is pro­
portional to
,F. {n + 3/2; 1; R/[14-(Q-mQ)'-7m-’p‘-l]

[1 +(w-mQF/m-’p2]"’:‘/-’ 
where p is a measure of the bandwidth 

(Continued on page 20)

meeting r e v t e w 
SMEARED SPECTRA

Dr. Nelson Blachman addressed the 
PGIT Chapter in November on the topic, 
"A Generalization of Woodward's The­
orem on F-M Spectra." The meeting was 
held in the auditorium of the Lockheed 
Research Laboratories in Palo Alto, and 
thirty people braved the rain to attend; 
eighteen people attended the dinner 
preceding the talk.

The speaker began his talk with a 
"gedanken experiment" to demonstrate 
the content of Woodward's original 
theorem. The theorem concerns 
power spectral density of a 
modulated sinusoid such as 

Vcos (Qt i’M(t)dt)
which has as its instantaneous fre­
quency Q 4- M. The experimenter is to 
consider measuring the spectrum of this 
signal by using a spectrum analyzer 
composed of a number of contiguous 
bandpass filters, each of width Aw. We 
expect the filter at w to pass the signal 
only when w<Q-|-M<w4- Aw. This 
occurs for a fraction of the time given 
by Aw p(w —Q), where p is the prob­
ability density function of the modula­
tion M. Then the measured spectrum 
should be simply proportional to 
p(w -Q).

Blachman then pointed out by ex­
ample that this cannot be the complete 
story. For the example of a sinusoidal 
modulation, the spectrum actually con­
sists of lines, whereas the probability 
density for the modulation is a smooth 
curve. Thus the theorem "smears out" 
the fine details in giving an approxi­
mation to the spectrum. The smearing 
is analogous to the smearing that occurs 
in the experimentally measured spec­
trum when the analyzing filters are 
made wide enough that the quasi-sta- 
tionary response is obtained; this occurs
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PS-207 7-channcl recorder used in Trieste bathyscaph

THINK DEEPINSTRUMENTS

PI invites inquiries from design, application, and sales engineers.
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PHONE: MUrray 1-2323 • Cable Address: RADILAB 
4501 W. NORTH AVE. • MELROSE PARK, ILLINOIS

You’re looking at the natural habitat of the PI tape recorder. Beneath the surface, you'll 
find PI tape machines at work in conventional and nuclear submarines, in exploration of 
the ocean floor, in ASW sounding and detection buoys, and in oceanographic research. 
You’ll find them wherever there’s an exceptional premium on reliability — cruising under 
the polar ice cap, probing the darkest depths aboard the Trieste bathyscaph, handling 
important Polaris telemetry and computer assignments.
You needn’t go very deep to discover why PI recorders need very little of man's most 
valuable undersea commodity — space. They pack far more performance into far less space 
than conventional recorders, require less power, generate less heat, need less mainte­
nance. Their rugged, light-weight, all-solid-state design offers simpler installation, easier 
mobility.

PI recorders aren't all beneath the surface. They’re veterans of orbital satellite flight, and 
are familiar equipment in hundreds of laboratory, scientific, and industrial applications. 
They’re made in numerous configurations, for analog or digital recording on 1 to 16 or 
more tracks, in standard speed ranges push-button controlled from 15/16 to 60 ips, with 
frequency response from 0 to over 200 kc.

Whether your recording applications are under the sea or above it, we'd like to demon­
strate Pl's approach-in-depth. And whether you are presently using strip charts, punched 
tape, or pad and pencil to gather data, you may find that upgrading to magnetic tape not 
only provides increased flexibility and reliability, it may also more than pay for itself 
through savings in time and money. Ask your PI representative for our current brochure, 
or write direct.

° Scintillation Detectors 

® Scalers — Amplifiers 

° Count Rate Meters 

° Spectrometers 

° Pulse Generators 

° Electronic Sweeps 

° Gas-Flow Counters 

® End-Window Counters 

® Preamplifiers —
All Types

CONNECTORS?
Turn to section 2100

R. W. THOMPSON ASSOC., INC.

SUS tl Ctlllt W*Y. MIO AHO. CAUIOIAII

You'll find more catalog data of more 
manufacturers than in any other 
source in the electronics industry.

PRECISION INSTRUMENT COMPANY 
IOII Commercial Street • San Carlos • California 
Phone LYtell 1-4441 • TWX: SCAR BEL 30
Representatives in principal cities throughout the world

Q?Q 
\ • O ’ : -

Model 50-1 
Spectrometer

. olpho. beta, gamma, x-ray and neutron detectors . . . 
dong with 31 types of scalers and a full line of associated 
amplifiers and preamps . . are available from RIDL. For
general electronics laboratory use, RIDL also manufactures a 
precision pulse generator, count role meters and a variety of 
high voltage supplies All types of spectrometers are custom 
assembled from standard components The RIDL line of rodi- 
o* on instruments is mode complete by several single channel 
fu'se height analyzers and two and four channel coincidence/ 
anti-coincidence analyzers. For the full line of radiation in­
struments by RIDL, write to Dept. J for Catalog 61.

ML ... the COMPLETE LINE 
OF RADIATION



ELECTRONIC ENGINEERS

• CIRCUIT DESIGN ENGINEER

1.
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All replies kept in confidence. Write or call collect Herb Oestreich.
3.

DONNER Scientific Division
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AMPEX
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with 3-6 yrs. recent experience 
digital data equipment, analog 
transducers. B.S.E.E. desirable.

SYSTRON-DONNER CORPORATION

Concord, California 
MUlberry 2-61 61

An equal opportunity employer

MORE SPECTRA

of the noise. Some notable features of 
this result are that the shape of the 
spectrum does not depend upon the 
details of the input spectrum shape, 
and that the discrete component due 
to the sine wave has been smeared out 
by the approximation. The strength of 
this line can be easily calculated sep­
arately, however?

Blachman has just been notified that 
his paper on this subject has been ac­
cepted for publication in Information 
and Control.

in design of high-speed 
computers and/or servo

(I C k

To the electro/mechanical development engineer who’s realizing only 
part of his potential: Ampex can make your job picture complete. For at Ampex, 
you’ll be given free reign to conceive, design, develop the world's most advanced tape 
recorders —from concept to prototype. (And you'll be working in one of the finest areas 
anywhere: either Redwood City—suburb of glittering San Francisco —or Culver City -in 
sunny Southern California.) You can qualify if you have a BSEE or advanced degrees, 2 
to 6 years experience, and aptitudes in data acquisition, transducers, 
modulation techniques, telemetry, data storage handling and digital 
recording systems. Write: Mr. John B. Doolittle, Office of Scientific 
Placement, Ampex Corporation, 2402 Bay Road, Redwood Citv. Calif.

with 2-5 yrs. recent experience in statistical design, analysis 
and control of reliability program. B.S. degree in Math 
or E.E. desirable.

At DONNER you find a congenial atmosphere, a competent technical 
group, a steady future, and the advancement opportunities you have been 
looking for. We are small enough for everyone to know everyone else, yet 
large enough to have challenging projects. We are within driving distance 
of San Francisco and the University of California/Berkeley.
At DONNER qualified professionals will find satisfying work in the fol­
lowing vacant positions:

SPRING CLASSES

Twenty-one courses will be offered 
for electronic and electrical engineers 
by engineering and sciences extension. 
University of California, beginning in 
February. In addition, a wide variety 
of courses in related fields, such as 
mathematics, will be available.

Two morning classes mark the start 
of a program to provide for those who 
desire instruction early in the day. 
Electromagnetic Fields and Waves XB 
1 1 7A will be offered on Wednesday 
and Friday mornings, 7:00-8:30 a m, 
while Space Radio Propagation Phe­
nomena will be given on Tuesdays, 
7:00-9:00 a.m.

Among new courses being presented _ 
during Spring semester are Active" . 
Quantum Electronic Devices—dealing 
with maser-type devices; Solid State 
Energy Conversion—thermo-electric en­
ergy conversion techniques; Digital 
Computer Systems X 445DEF—an ex- I 
tension of the first course in this field. | 
Television Tape Recording Technology— 
a comprehensive treatment of the tech- I 
niques of video recording on magnetic 
tape; Magnetic Memory and Logic Cir­
cuits; Introduction to Network Synthesis, 
and Power System Analysis. The sched­
uling and descriptions of these and 
other courses can be found in the com 
plete engineering and sciences cata­
logue which is available on request 
from engineering and sciences exten- 
sion, University of Calif., Berkeley 4

References
P. M. Woodward, “The Spectrum of 
Random Frequency Modulation," 
British Telecommunications Research 
Establishment Memorandum No 
666, Dec. 1952.
N. M. Blachman, "Limiting Fre­
quency-Modulation Spectra," Infor­
mation and Control, 1, pp. 26-37, 
September 1957.
N. M. Blachman, “The Output Sig- 
nal-io-Noise Ratio of a Power Law 
Device," J. Appl. Phys. 783-785, 
June 1953.

—FORREST F. FULTON, JR.
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To keep posted 
on instruments 
- call McCarthy

SPERRY 
MICROWAVE

MASSA 

COMM

Th® 
CEIM-

75

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
TUCSON:
Fort Huachuca • ENterprise 7250
PHOENIX:
Phone ENteronse 77 17

R. W. THOMPSON ASSOC., INC. 
«ll» II c*«no K*». **‘° c*Eiro»«i* 
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Burn Out Proof"'
IONIZATION
GAUGE.TW

---------- 1

_____ i

NESCO INSTRUMENTS, INC.

I

SEKsTtTvE RESEARCH
INSTRUMENT CO

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

Fluke and Massa (Calif, only)

 . 'nan yc"rs for the asking. A McCarthy
CllglUCVl mu jxzd technical data, demonstrations, price and delivery
information promptly. Instrument service and calibration on l” ”

simulator, data-logging system, 
analog computer. Available in 
range of resistance values, 
ranges, and resettable dial.

John Fluke Mfg. Co., Inc., Box 7428, 
Seattle 33, Washington.

HIGH-RESOLUTION POTENTIOMETER

New, high-resolution vernier poten­
tiometer has resolution of 10-turn po­
tentiometers in 1 V2 turns. Other features 
include lower enr, improved a-c char­
acteristics, small size, low cost, and 
good delivery. The Model 20A (20 
series) consists of a main resistance 
element mounted in an outer case and 
a concentric smaller vernier potentiome­
ter. The vernier potentiometer is mount­
ed on its own frame and parallels the 
main element. Applications include 
strain gage, bridge, friction generator, 

and 
a wide 
power

Z)

I--------
I HUGHES AIRCRAFT CO 

VIDEOSONIC DIV

I______

1055 E? Walnut • MU 1-7411

MENLO PARK:
635 Oak Grove • DA 6-7937

SACRAMENTO-FOLSOM:

Facts on these quality instruments are yours 
engineer will give you I—J-----
1111v_»x iiiauuu . ----------------
to principals. Branch offices in major industrial areas.

Ask to receive “The Instrument Reporter”—a 
on the latest advancements in instrumentation.

Instruments to Control . . . Measure . . . Record

HESC»

The CEM-75 Is a burnout proof version of the 
Bayard-Alpert design. It is capable of vacuum 
measurement In the range of 10-‘ to 10-10 
millimeters of mercury. The burn out proof fila­
ment makes it desirable for use in systems that 
are repeatedly opened to air. Available with 
three types of % in tubulation: NONEX GLASS, 
PYREX GLASS. KOVAR TUBING.

SPECIAL GAUGES
Our engineering staff is available to design and 
custom produce specialized ionization gauges 
to meet your requirements.
NUCLEAR CORPORATION OF AMERICA 

l^gSj^Central Electronics Mfr's Division^^^^ 
Oenvllle. Naw Jersey

Export Department: 15 Moore St., New York 4, N.Y.
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Precision Instruments Company has 
appointed four new group supervisors: 
Frank Beeler, engineering administra­
tion and services; Todd Morcott, minia­
ture recorder development; Dwight D. 
Wilcox, standard product development; 
and Al Wilson, modification.

Noller Control Systems Inc., has ap­
pointed Artwel Electric Inc., San Fran 
cisco, as sales representatives for their 
line of control and alarm systems.

Dri-Honing Service, Inc., has recently 
been appointed distributors of Vacu- 
Blast equipment for northern California 
and Nevada.

gVOLTS 
TS 300

SAN DIEGO
• BRoadwjy 3-5500 
PHOENIX & TUCSON ■
• ENtcrpnte 1200

TWO METERS 
FROM 

Boonton 
ELECTRONICS

M yya to 1 amp.
1O-13 TO 1 CURRENT RATIO

1 pv to 100 volts
1O’9 TO 1 VOLTAGE RATIO

ELECTRONICS ENGINEERS ,
SALES REPRESENTATIVES ■

i 11636 Ventura Blvd.. No. Hollywood. Calif. i
1 NO. HOLLYWOOD
, • TRiangle 7-0173
i PALO ALTO
' • DAvenport 6 1493

THt LEADER
in R.E Voltage Measurements 

at Low Level
from U© So 600 MC

MODEL 91-CA 
300 microvolts to 3 volts 

Price: $495

Robert A. Helliwell of Stanford's ra­
dioscience laboratory will direct a group 
of researchers in vlf studies of the upper 
atmosphere from the USNS Eltanin, 
America's first floating scientific lab­
oratory.

About People
Hobart W. Acker has been appointed 

production manager of Granger Asso­
ciates; Robert L. Edens has joined Moore 
Associates' engineering staff as systems 
engineer; David Simmons has been ap­
pointed director of engineering of Carad 
Corporation; L. P. Elbinger has been 
named patent attorney for two General 
Electric Company peninsula operations, 
the traveling wave tube product section 
and the computer laboratory; Fairchild 
Semiconductor has announced the ap­
pointment of three new members to 
the laboratory's technical staff, Jose 
Sandor, Peter Lauritzen, and Pierre Lo­
mond; Jefferson R. Wilkerson has joined 
the reconnaissance systems laboratory 
of Sylvania Electric Products Inc. as sen­
ior engineering specialist; William A. 
Gross has been named director, re­
search department at Ampex Corpora­
tion; Everett Teare has been appointed 
sales manager of advanced technology 
sales, Archie L. Holtgrewe has been ap­
pointed manager of the western com­
puter center, and John A. Keyes has 
been appointed manager of advanced 
systems sales at the Western develop­
ment Laboratories of Philco Corporation; 
George H. Ritter has joined Eitel-Mc- 
Cullough, Inc., as plant manager of the 
high power microwave division, and 
Bernard A. Coler has become micro­
wave products manager for the com­
pany's marketing division.

■ f »UIT.M(T[H

......

Stanford University has announced a 
pledged gift of $230,000 from Thomas 
F. Peterson of Cleveland, Ohio, for a 
materials science laboratory in the 
school of engineering.

Peterson is president of the Preformed 
Line Products Co. of Cleveland, which 
has established a 
Industrial Park.

The management of the Secode Cor­
poration of San Francisco and Magnetic 
Controls Company of Minneapolis an­
nounced they have reached an agree­
ment for the joining of the two com­
panies under a plan of reorganization 
Secode will continue to operate, under 
the same management, as a subsidiary 
of Magnetic Controls.

SENSITIVE DC METER o.

oo ■

Upon completion of a training course, 
Earl Goddard will take over training of 

(Continued on page 24)

MODEL 91 c 
1000 microvolts to 3 volts 

Price: $395

Repretented By...

Wolfgang K. H. Panofsky, Stanford 
physicist and a member of President 
Kennedy's science advisory committee, 
has been named director of the uni­
versity's $114 million linear accelerator 
project being financed by the U.S. 
Atomic Energy Commission.

Edward L. Ginzton, who headed the 
two-mile accelerator project during its 
earlier stages, will continue as a project 
consultant to the university.

Varian Associates has announced a 
program of matching employee gifts 
to American colleges and universities. 
Under the new program, the company 
will match an employee's gift up to a 
maximum of $250 in any calendar 
year.

Sensitive E3C Meter
• 0.1 Io 1 amp m 25 ranges • Drift: ±2^»/<Jay mat
• 1 to lOOOv in 17 ranges • Fast response
• Simplicity of range switching • Floating input
• 10 megohms constant input resistance on all voltage ranges

Alio Avoilob/a Rod Mounted • 19 Panel Pnee $520.



SPACE COMMUNICATION ANTENNAS

Type 52050A

Outstanding opportunity for

INSTRUMENTATION
SALES ENGINEER
for Bay Area territory

Product Line includes:

FM DISCRIMINATORS

A TO D CONVERTERS

STRIP CHART RECORDERS, etc.

EXPERIENCE REQUIRED

available for

Submit resume to

BOX 0 The GRID WRITE FOR

NEWP. O. Box 1193
TELEMETRY

San Mateo, Calif. CATALOG
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Bifilar Quad Helix Antenna

GAIN

14 db
12 db
13 db
11.5 db
13 db

The
XD-2

■______________________________

Andrew Type 52050A telemetry antenna system 
is a step forward in the design approach of anten­

nas used for maintaining reliable contact between missile (or sat­
ellite) and ground installations. The Bifilar* quad helix array 
consists of 4 Bifilar helices on individual ground screens, ori­
ented to provide optimum radiation patterns for the 215-265 me 
telemetry band. ♦Patent Pending

Gain is 19.3 db and beam width 16.5 degrees at 240 me. VSWR is 
less than 1.8:1 across the 215-265 me band. Polarization is right 
hand circular.

TYPE NUMBER 

51855 
51860 :

HELICAL ANTENNAS 
TYPE NUMBER 
52000-2 
Hl 9110A-3 
Hl 9110A-4 
H19110B-5 
H19110A-11

more^^^ 
POWER 
and long life too!

DISCONE ANTENNAS
Six models of this unity gain omni-directional antenna are 
complete coverage of the 25-1500 me range.

OR CALL . . . WILLIAM SIRVATKA 
PHONE NAtional 6-3505

•—' C A I I F O R N I A

CORPORATION
941 E MARYLIND AVE. • CLAREMONT, CALIF., U.S.A

I Central's 7132/XD-2* hard tube diode was es- 
I pecially designed for rectifier, charging and 
I shunt diode service As a rectifier the XD-2 will 
I withstand 40 Kv (P. I V.) at a 3 ampere average- 
I 150 amperes (peak) as a clipper Features a 
I special Thoriated-tungsten filament capable of 
I hiRh peak currents and long life. Has a very 
I efficient water cooled external anode which 
I can dissipate 5 Kw continuously. * air cooled 
I 7131/XD-2 can dissipate 3 Kw continuously

SPECIAL TUBES
1 Our engineering staff is available to design and 
I custom produce special power tubes to meet 
I ycur requirements
1 NUCLEAR CORPORATION OF AMERICA
ICentral Electronics Mir's Division

Export Department: 15 Moore St., New York 4. N. Y.

OTHER ANDREW GROUND TO AIR ANTENNAS 
PARABOLIC ANTENNAS 

FREQUENCY GAIN

1400-1600 me 26 db
2200 2300 me 29 db

k. FREQUENCY 
215-265 me 
260-320 me 
320 400 me 
400 550 me 
1300-1600 me
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Dimmick

has immediate positions 

available for:

Semi-Conductor 

Circuitry

974 Commercial St. 
Palo Alto, Calif.

qualified in the following 
fields

AN EQUAL OPPORTUNITY 
EMPLOYER

Applications 

Engineering

The Lenkurt Foundation has granted 
$100,000 to establish a microwave lab­
oratory at the College of San Mateo as 
part of the electronic curriculum.

Especially IRE
Transactions, all groups 
Wescon or National Convention Records 
Proceedings prior to 1950

AIEE Transactions—bound volumes only

About Representatives
T. Louis Snitzer Co., Sunnyvale, will 

represent Coopertronix, Inc., Palo Alto; 
and Eichorn & Melchior, San Carlos, will 
represent G-L Electronics, Westville, New 
Jersey.

GRANGER ASSOCIATES builds 
special radio equipment for 
use in communications, Radio 
propagation, Radar and radio 
location.

Submit offers or needs to:

AERO-SPACE-TECH-TRONIC BACK-FILES CO. 
V.C. Box 9494, Dept. SAA, North Hollywood, Calif.

Chaskin

Albert J. Morris, president of Radia­
tion at Stanford, was elected to Radia­
tion Incorporated's Board of Directors 
at the company's recent annual meet­
ing. Also announced was the accept­
ance of Elliott C. Levinthal's resignation 
from the board.

Before becoming president of Radia­
tion at Stanford, Morris served as senior 
vice president of engineering for the 
organization then under the name Levin- 
thal Electronic Products.

ASSOCIATES

4^7^
Q ASSOCIATES

Engineers at GRANGER ASSO­
CIATES have the advantages 
of being able to perform 
broad, varied work assign­
ments and being treated as in­
dividuals. They also may par­
ticipate in an excellent stock 
purchase plan.

The promotion of A. R. Denz to execu­
tive engineer has been announced by 
B. R. Stack, associate director of ITT 
Federal Laboratories. Denz has been 
with IT&T since 1950 and is presently 
in charge of the engineering section 
involved in work on special pattern 
recognition problems and applications 
of statistical decision theory.

a former

Formation of Communicom, commu­
nications, research and development or­
ganization, has been announced by 
W. S. Chaskin and W. F. Dimmick, co­
founders. Chaskin is president of the 
new organization and Dimmick is ex­
ecutive vice president. Both Chaskin 
and Dimmick were formerly with ITT- 
Kellogg in Raleigh, N.C.

About Companies
Morra Specialized Machining, Inc., 

San Carlos; Amsco Electronics Division, 
Palo Alto; and Carco Electronics, Menlo 
Park, have recently joined the Western 
Electronic Manufacturers Association 
(WEMA); and Ultrasonic Systems, Inc., 
has established a branch office in Palo 
Alto.

If you are interested in these 
positions please write to or 
contact Jerry Franks, Person­
nel Manager, Dept. Gl.

MORE SWINGS
future marketing engineers at Varian 
Associates. Prior to joining Varian, God­
dard was a senior project engineer for 
Radiation at Stanford, and is 
chairman of the Section.

Joseph H. Landells has been ap­
pointed manager of marketing for 
NoIler Control Systems Inc. Landells was 
formerly vice president of Western 
Switchboard Co. and was general chair­
man of Wescon in 1953.
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AS NEAR
AS YOUR PHONE...

Complete shop facilities for 
precision dry blasting at 
pressures from 1 to 100 psi. 
Abrasives from 25 to 5000 
mesh.

BEAUTY TREATMENT FOR 
ELECTRONIC PARTS 

OUR SPECIALTY

range of 
waveforms

BALLANTINE True RMS VTVM 
model 350

Frequency Range  50 cps to 20 kc 
Max Crest Factor 2 
Input Impedance .... 2 Ml-’ shunted by

15 pF to 45 pF

DRI-H0N1NG SERVICE
BRAGATO ROAD 
BELMONT, CALIF.

LY 1-8711

CASWELL
ELECTRONICS CORPORATION 

Our representatives . . .

SPECIFICATIONS

Voltage Range  0.1 V to 1199.9 V
Accuracy. %%, 100 cps to 10 kc, 0.1 V 

to 300 V; W7o outside these limits

R. W. THOMPS 
4135 (i CAMINO V

— DAw.po

For highly accurate voltage measurements, the uncertainty introduced by waveform 
distortion limits the use of average and peak-responding instruments. The Model 350 
is a 0.25% accurate, true rms-responding instrument designed to overcome this limi­
tation. It provides the engineer with a rugged, reliable and easy-to-use laboratory or 
production line instrument. It will measure a periodic waveform in which the ratio 
of peak voltage to rms is not over 2.
The method of measurement with the Model 350 is similar to balancing a bridge; four 
knobs are set for minimum indication and the unknown voltage is read directly from 
a 4 to 5 digit NIXIE® in-line readout. The precision exceeds the stated accuracy by 
5 to 10 times. Price: $720.

Write for brochure giving many more details

— Since 1932 —

BALLANTINE LABORATORIES
Boonton, New Jersey

CHECK WITH BAI LAHTI NE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE. FREQUENCY. OR WAVEFORM WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR ALSO AC DC AND DC AC 
INVERTERS. CALIBRATORS. CALIBRATED WIOE BAND AF AMPLIFIER. DIRECT READING CAPACITANCE METER. OTHER ACCESSORIES

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO I 000 MC
Represented by Carl A. Stone Associates, 825 North San Antonio Road—Palo Alto, California 

grid----25

components . . . FAST . . . 

or have system problems . . . 
dial 297-9333 (San Jose)

with
1/4% ACCURACY

If you need microwave
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many client firms 

and East Coast.

Feb. 14-16—International Solid-State 
Circuits Conference. University of Penn­
sylvania and Sheraton Hotel, Philadel-

Drop in for a free

ABACUS

Mar. 15—500- to 1000-word sum­
maries for the International Conference 
on Precision Electromagnetic Measure­
ments (Boulder, Colorado; Aug. 14-16). 
Send to: Dr. George Birnbaum, Hughes 
Research Laboratory, Malibu, Calif.

ON fASSOC.. INC.
. r*io MIO. C»llfO«»l* 

..... ......... ' »’*’

IRE PAPERS CALLS
Feb. 1—750-word abstracts and bi­

ographical sketch of author in triplicate 
for the 6th National Convention on 
Military Electronics (Washington, D.C.; 
June 25-27, 1962). Send to: John J. 
Slattery, Martin Co., Baltimore 3, Md.

Feb. 1—Six copies of 200- to 500- 
word abstracts for the Symposium on 
Thermionic Power Conversion (Colorado 
Springs, Colo.; May 14-16). Send to:

Jan. 27—Seminar on Technical Writ­
ing and Editing, Golden Gate Chapter, 
Society of Technical Writers and Pub­
lishers. Physics Lecture Hall, Stanford 
University, Palo Alto.

Speakers: Frederick E. Terman, Stan­
ford; John P. Nash, Lockheed; Earl S. 
Herald, California Academy of Sciences; 
and C. F. Weigle, Stanford.

Panel participants-. S. J. Reisman, 
Lockheed; Glenn Keitel, Philco; J. B. 
Gray, General Electric; C. W. McClel­
land, Varian; Monroe Winston, Lenkurt; 
C. A. Holstein, U.S. Navy; R. W. Crewell, 
FMC Corp.; C. E. Moore, Philco; W. D. 
Hamlin, Fairchild Semiconductor; S. L. 
Janofsky, IBM; M. L. Cohen, University 
of California; P. Tichenor, Stanford; H 
A. Rogers, General Electric; D. Barnhart, 
Ampex; C E. McCormick, Lockheed;

of interest
IRE MEETINGS SUMMARY

phia, Penna. No exhibits. Program: R. 
B. Adler, Room C-237, MIT Lincoln Lab, 
Lexington, Mass.

Recruiting Associates
(A Division of the Permanent 

Employment Agency

825 San Antonio Rd. Palo Alto
DA 6-0744

Happy Angelenos discuss show plans for the February National Winter Conven­
tion on Military Electronics: Don Larson, exhibits vice chairman; Ray Banks, 
Los Angeles Section business manager; and Walt Peterson, exhibits chairman

and learn about the opportunities 

for career advancement with our 

on both the West

Feb. 19-21—Institute of Aerospace 
Sciences, National Symposium on Track­
ing and Command of Aerospace Ve­
hicles. Jack Tar Hotel, San Francisco. 
Technical Sessions will include Oper­
ational Plans for Missiles and Space­
craft, Requirements and Specifications 
for Tracking and Command Functions, 
Equipment and Facilities for Aerospace 
Tracking and Command, and Advanced 
Techniques and New Developments.

R. W. THOM PS
4IIS ( I . C All IMO WAT

Feb. 15-17—Golden Gate Metals 
Conference. Theme-. Materials Science 
and Technology for Advanced Applica­
tions. Comprises sessions on space-age- 
materials applications, electronic-mate­
rials applications, and nuclear power 
in the space age. Fairmont Hotel, San 
Francisco, Calif.

Dr. Volney C. Wilson, chairman, pro­
gram and publications committee, 
General Electric Research Laboratory, 
Schenectady, New York.

NON-IRE LOCAL EVENTS

James Weldon, Sylvania; J E. Brinton, 
Stanford; and Frank Mansur, Lockheed.

Two special sessions, one on "Group 
Dynamics in Dynamic Groups" will 
cover links to the information source, 
the illustrator, and the printer. Second 
session on "Strength in Fundamentals 
Equals Professional Performance" will 
cover keys to: keeping others informed, 
effective equipment operation, and new 
business.

Hammarlund variable air capacitors 

have earned an international repu­

tation for quality and outstanding 

reliability. Now you can buy the 

best ... for no more than you would 

pay for run-of-the-mill units.
Feb. 7-9—3rd National Winter Con­

vention on Military Electronics. Ambas­
sador Hotel, Los Angeles, Calif. IRE 
Business Office, 1435 La Gienega Blvd., 
Los Angeles 35, Calif.

Convention plans include: 91 papers 
covering such subjects as systems re­
search, production, and implementation 
from both theoretical and hardware 
standpoints; a panel discussion on 
trends in weapons system development; 
exhibits; and several field trips.

For variable capacitors, from mas­

sive to miniature in standard or 

special design, specify Hammarlund. 

For Complete Details, Call or Write 
-------- -

] a unary 19 62



MICROWAVE

COMPONENTS &

883 Commercial St.

rs
fl

Write for Catalog #861

R. L. Pflieger Inc. 
] an u ary 1962

Also available from Wesgo, a complete line of low vapor pressure, high 
purity, precious meta! brazing alloys. Write today for information.

TO 
fa/

I/1/5S6O delivers all the 
advantages of premium 

i alumina ceramics

Typical MCS Custom Designs
—direct reading attenuators at X Band

SYSTEMS CORPORATION

1001 S. Mountain Ave., Monrovia. Calif. • ELIiott 7-3285

Palo Alto, California DAvenport 1-7764

grid — 27

O- IO db
Length, just 3 inches.

0-40 db
6-inch step attenuator 
— from drafting board to 
customer in one week.

0-50 db
— only 6 inches long.

WESTERN GOLD & PLATINUM COMPANY
DEPT. G-l 625 Harbor Blvd. • Belmont. California • LYtell 3-3121

with the plus quality you need for vacuum tube enve- 
lopes and internal spacers, rf windows, heat sinks, high- 

voltage insulators, semiconductor components and a wide 
array of precision electronic applications.

Wesgo’s specialization in ceramics for electronics gives you 
unique reliability in components you can depend on.

Three dense, vacuum-tight Wesgo alumina bodies, with 
up to 99.5% AI2O3, are strong, hard and abrasion resistant.

They offer exceptional chemical inertness, high thermal 
conductivity and superior electrical properties, 

even at extremely high temperatures.
All Wesgo high alumina ceramics feature very low loss factor, 

high dielectric strength and high resistivity. All are available in 
sizes and shapes to meet your individual specifications. Manufacturing is to tight 

dimensional tolerances; ceramics are of uniform density, free from internal and 
surface defects. All are quality-controlled to meet unparalleled performance 

standards, with extraordinary care taken in each step of the manufacturing process.

—
C4/5ro/77 /77/c/'Ow/are 

co/77po/7e/7te

—built from your prints, or designed to your specs 
—in record time. Mat production prices

/I
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17

17

29
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11
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In Communications Systems, Control Systems, Data Systems, 
Antennas & Propagation, Instrumentation, Telemetry, Solid 
State Devices, Logic Circuitry, TWT, Klystrons, Servos.

For Confidential Referrals on a No-Fee Basis Drop in or Send Resume

NORTHERN CALIFORNIA PERSONNEL
(A Technical Agency)

407 California Ave., Palo Alto 

DAvenport 6-7390

27

28

2, 29

26
7

29

Radiation Instrument Development 
Laboratory 

Rupp Co., V. T. ... 
1 1 82 Los Altos Ave , 
Los Altos; WH 8-1483

Snitzer Co., T. Louis 
510 So. Mathilda Ave., 
Sunnyvale, RE 6-6733

Stone & Associates, Jay  
349 First Avenue, Los Altos; 
WH 8-4563

Strassner Co., Richard A.
Box 927, Los Altos,- WH 8-3334

Straube Associates
1943 University Ave., 
Palo Alto; DA 3-2476

Tech Publishers 

Tech-Ser, Inc. ... . .......................

Tektronix, Inc

Thompson Associates, R. W  
4135 El Camino Way, 
Palo Alto,- DA 1-6383

Tung-Sol Electric Inc

Ultek Corp ....................... .

Walter Associates 
Box 790, Menlo Park; DA 3-4606

Western Electronic Associates.. 14, 29 
485 Ramona Street, 
Palo Alto,- DA 5-4569

Western Gold & Platinum Co. 

Ace Engineering & Machine Co  3 
Aero-space-tech-tronic Back-files Co. 24 

Ampex Corporation  20 
Andrew Corporation ..............
Arnold Engineering Co  
Ballantine Laboratories ....................
Belsco 

Box 907, Palo Alto,- DA 1-8501 
Caswell Electronics Corp.  
Components Sales California, Inc. ... 29

Palo Alto, DA 6-5317
Costello & Co  

535 Middlefield Road, 
Palo Alto; DA 1-3745

Donner Scientific ..........................
Dri-Honing  
du Pont Co. (Mylar Industrial) 

Edsco  
485 Ramona St., Palo Alto; 
DA 3-9976

Electronic Sales Associates ....
420 Market, San Francisco;
EX 2-8847

Fluke Mfg. Co., John ............

Geist Co., W. K. 
Box 643, Cupertino, Calif.;
YO 8-1608

General Radio Co

Genistron, Inc

Gertsch Products, Inc. 

Granger Associates 

tube with vernier readers makes it 
possible to offer this exclusive 
combination of features:

The versatile micromanometer 
which can be operated at high 
working pressures. A simple U-

o Forward or reverse use 
without changing connec­

tions.
® Range —9 +o —f— I I inches.

ASSOC., INC.

Rational [mstrument Laboratories.

• 150 PSIG maximum work­
ing pressure.

• zt 0.001 inch sensitivity.
• Water or mercury can be 

used.

With a quarter century 

solid growth behind us, we 

now need an outstanding man 

to staff a new sales office in 

the San Francisco area. Our 
product line is commercial and 

military antenna systems, co­
axial cable and waveguide. 

Applicant should have back­
ground in design and sales of 

RF Transmission Equipment. 

Send letter

R. W. THOMPSON

Hammarlund Mfg. Co.
Hewlett-Packard Co
Hill Company, J. T. 

1682 Laurel, San Carlos;
LY 3-7693

Hughes Aircraft Company

Instruments for Measurements
251 So. Murphy Ave., Sunnyvale;
RE 6-8680

Kay Electric Company  15

Litton Industries  16

McCarthy Associates 21, 29
635 Oak Grove, Menlo Park;
DA 6-7937

MCS Corporation 
National Instrument Laboratories

Neely Enterprises 
501 Laurel, San Carlos;
LY 1-2626; 1317 15th St., 
Sacramento; Gl 2-8901

Northern California Personnel

Nuclear Corp, of America

O'Halloran & Associates ..
825 San Antonio Road, 
Palo Alto; DA 6-1493

Precision Instrument Company 

Premmco, Inc
2406 Lincoln Ave., Alameda;
LA 3-9495

Professional & Technical Recruiting 
Associates 
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McCarthy Assoc.
Belsco

Quantech Labs  
RLC Electronics, Inc  
RS Electronics................
Radiation at Stanford 
Radiation Instr. Devel. Labs., Inc... 
Rese Engineering, Inc  
Rixon Electronics, Inc  
Rohde & Schwarz Sales Co  
Sanborn Company  
Scientific-Atlanta, Inc  
Scott, Inc., H. H  
Sealectro Corporation  
Sensitive Research Instrument.. 
Sierra Electronic Corp  
Sorensen & Co., Inc ....................
Sperry Microwave Electronics Co. 
Spruce Pine Mica Co  
Star Connector  
Stoddart Aircraft Radio Co 

Technibilt Corp  
Telemetries Inc  
Tel-lnstrument Electronics... 
Telonic Industries and Engineering 

Tensor Electric Development Co 
Trimm Inc  
Valor Instruments, Inc  Belsco 
Varian Associates Neely Enterprises 
Western Sky Industries  Premmco, Inc. 
Wiltron Co O'Halloran Associates 
Wincharger Corp. (Zenith Radio Corp.)  Premmco, Inc.

IMC Magnetics Corp  
Inland Motor Corp  
Jerrold Electronics Corp.  
Keithley Instruments  
Kepco, Inc.....................................
Kulka Electric Corp.  
Laboratory for Electronics 
Lavoie Laboratories, Inc  
Lindsay Structures  
MSI Electronics Western 
Magnetic Amplifiers (Siegler). 
Massa Div., Cohu Electronics 
McLean Engineering Labs  
McMillan Laboratory, Inc  
Melcor Electronics Corp  
Menlo Park Engineering
Metron Instrument Co.,....Components 
Micro-Tel Corp  
Microtron Company Inc  
Microwave Associates...........
Microwave Electronics Corp. 
Microwave Technology, Inc.
Millitest Corp Components 
Millivac Instruments, Inc  
Monitor Products Company Inc  
Moseley Co., F. L  
Narda Microwave Corp  
National Instrument Labs, Inc... 
Navigation Computer Corp

.........  Richard A. Strassner Co. 

..................................Costello & Co. 
Instruments for Measurements 
........................T. Louis Snitzer Co. 
..................... V. T. Rupp Co. 
........... Richard A. Strassner Co.

. O'Halloran Associates 
McCarthy Associates 
.............. Premmco, Inc. 

---------- Electronic Associates 
O'Halloran Associates 

---- McCarthy Associates
......................... Neely Enterprises 

R. W. Thompson Associates 
Components Sales Calif., Inc.

O'Halloran Associates 
Sales California, Inc.

............ Walter Associates 
Richard A. Strassner Co.

... T. Louis Snitzer Co.
.. Jay Stone & Associates

 Walter Associates
Sales California, Inc.

...McCarthy Associates 
Straube Associates 
.Neely Enterprises 

O'Halloran Associates 
...R, W. Thompson Assoc.

IXUVIyUllvn —----r-_____  .............. W. K. Geist Co.
Nucor, Central Electronics Div R. W. Thompson Assoc. 
Optimized Devices ... O'Halloran Associates 
Pacific Electro Magnetics Co. T. Louis Snitzer Co. 
Parabam, Inc  Jay Stone & Associates 
Physics Research Laboratories, Inc.  W. K. Geist Co. 
Pitometer Log Corp  Western Electronic Associates 
Plastic Capacitors, Inc Richard A. Strassner Co. 
Polarad Electronics T. Louis Snitzer Co. 
Precision Mechanisms Corp Components Sales Calif., Inc.

...........Jay Stone & Associates 
Western Electronic Associates 
. R. W. Thompson Associates

O'Halloran Associates
R. W. Thompson Assoc. 

............ T. Louis Snitzer Co. 
.............. Costello & Co. 
............... W. K. Geist Co. 

Neely Enterprises 
..........................J. T. Hill Co.

W. K. Geist Co.
Richard A. Strassner Co.

McCarthy Associates
..............T. Louis Snitzer Co.

McCarthy Associates
J. T. Hill Co.

............. Straube Associates
Richard A. Strassner Co.

R. W. Thompson Associates
..............................J. T. Hill Co.

..................Straube Associates

...........O'Halloran Associates
T. Louis Snitzer Co.
 W. K. Geist Co.

R. W. Thompson Associates

Accurate Instrument Co Jay Stone & Assoc. 
Ace Engineering & Machine Co R. W. Thompson Assoc. 
Aircom, Inc Components Sales California, Inc. 
Airflow Company   Richard A. Strassner Co.
Allen Electronic Corp Straube Associates 
American Optical Co., Instrument Div  J. T. Hill Co. 
American Standard, Controls Div J. T. Hill Co. 
Analab Instrument Corp V. T. Rupp Co. 
Antlab, Inc Jay Stone & Assoc. 
Applied Microwave Electronics . ...Walter Associates
Applied Research, Inc   ... Jay Stone & Associates
Arnoux Corporation Straube Associates 
Astra Technical Instrument Corp Straube Associates 
Auto Data Edsco 
Baldwin-Lima-Hamilton E & I Div. Neely Enterprises 
Barnes Development Co.. W. K. Geist Co.
Barnes Engineering Company  Costello & Co. 
Beckman/Berkeley Division  .. .V. T. Rupp Co.
Behlman/lnvar Electronics Corp T. Louis Snitzer Co. 
Bogart Microwave  Jay Stone & Assoc.
Boonton Electronics Corp. O'Halloran Associates
Boonton Radio Corp. Neely Enterprises
Burr-Brown Research Corp. W. K. Geist Co.
Carad Corporation  McCarthy Associates
Caswell Electronics Corp. R. W. Thompson Assoc. 
Components Corp  Straube Associates
Components Engineering & Mfg. Co.  Premmco 
Computer Instruments Corp Components Sales Calif. 
Consolidated Microwave. Western Electronic Assoc.
Control Equipment Corporation ............. Belsco
Control Switch Div., Controls Co. of America  ... Belsco
Coopertronix, Inc  ...... T. Louis Snitzer Co.
Dage Div., Thompson Ramo Wooldridge Neely Enterprises 
Datafllter Corp  ....................Jay Stone & Assoc.
Datapulse, Inc  .... O'Halloran Associates
Dielectric Products  ..............O'Halloran Associates
Digitronics Corp Components Sales California, Inc. 
Diodes Inc Straube Associates 
Drexel Dynamics Corporation J. T. Hill Co. 
DuMont Labs, Tubes & Instruments J. T. Hill Co. 
Dymec, Division of Hewlett-Packard Neely Enterprises 
Dynamics Instrumentation Co J. T. Hill Co. 
E-H Research Laboratories, Inc.  V. T. Rupp Co. 
Edgerton, Germeshausen & Grier, Inc J. T. Hill Co. 
Eldorado Electronics   Walter Associates
Electromagnetics, Inc  .O'Halloran Associates 
Electronic Measurements Co O'Halloran Associates 
Electronic Production & Development, Inc.  Belsco 
Emcor, Ingersoll Products Div Neely Enterprises 
Eppley Laboratory, Inc  W. K. Geist Co. 
Equipto Electronics Corporation Electronic Sales Associates 
Erie-Pacific O'Halloran Associates 
Fabri-Tek, Inc ..........................................................Costello & Co.
Fluke Mfg. Co., John  McCarthy Associates 
Frequency Standards, Inc McCarthy Associates 
Frontier Electronics Co W. K. Geist Co. 
Genesys O'Halloran Associates 
Glass-Tite Industries ............. Jay Stone & Associates
Good All Capacitors . Straube Associates 
Guide Manufacturing Co Western Electronic Associates 
Hammarlund Manufacturing Co R. W. Thompson Assoc. 
Hamner Electronics McCarthy Associates 
Hathaway Denver J- T. Hill Co. 
Heli-Coil Corp  Premmco, Inc. 
Hewlett-Packard Company Neely Enterprises 
Holt Instruments Laboratories  W. K. Geist Co. 
Huggins Labs., Inc ...................... O'Halloran Associates
Hughes Aircraft Co., Industrial Systems. 
Hughes Vacuum Tube Products Division

and telephone numbers of reps listed, see opposite page
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HUGHES
WE PROMISE YOU A REPLY WITHIN ONE WEEK

An coual opportunity employer.

Lennart Nylander

January 196230 — grid
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DEVELOPMENT ■ Graduates in E. E. or Physics or extensive experience in lieu of degree. 
Qi Minimum of three years of professional experience in monopulse and conical lobing 
antennas in reflector and array configurations, electronically scanned arrays, inflatable 
and erectable antennas, shaped beam arrays from curved surfaces and signal process­
ing antenna systems.

Immediate assignments exist for scientists and engineers of superior ability who meet 
the qualifications in one of the following categories:

If you meet the above qualifications and are interested in joining other superior scientists and 
engineers at Hughes, please airmail your resume to MR. ROBERT A. MARTIN, Supervisor 
Scientific Employment, Hughes Aerospace Engineering Division, 11940 West Jefferson Blvd., 
Culver City 14, California.

RESEARCH  Advanced degrees and experience in electromagnetic theory  Interest in 
fundamental research in antennas, wave propagation, scattering theory, plasma effects 
on electromagnetic radiation, and solid state antennas.

Advanced techniques for space 
communication and navigation.

Information theory and data 

processing applied to antenna 
systems.

Statistical analysis of scattering 
propagation.

I
l 
l
I
I 
I 
L

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS

Pattern synthesis from sources on 
arbitrarily curved surfaces.

Aperture control by application of 
solid state devices.

Multi-function aperture and feed 
capabilities

the names of mdi- 
been elected to

Wolter J. Prise 
Peter F. Spencer

L. E. Martin
G. K. McAuliffe
J. F. McCole
E. W. Minto
J. W. Monteith
L. F. Morgan
M Nelson
J. J. Newman
D. S. Oppenheimer
C. V. Parker, III
R. Potts
R. W. Przybylski
G. L. Sandberg
H. Sato
F. Shnurer
Emil Sikorsky
G. L Silver
H. C Stephens
W. J Vette
W. L. White
S. H. Zisk

T. O. Monoghan, Jr. 
C. W. Near 
William F. Oliver 
G. T. Pasforino 
Lionel D. Provozek 
Noel C. Shirley 
Pedro A. Szente 
R. V. Tetz 
Jim Vargiu 
Y. F. Wong

F. R. Ambra 
S. L. Arnold
J. B. Atkisson, Jr.
P. G. Baird
G. E. Bochmier
B. M. Brenner 
D. E. Brown
R. M. Colby, Jr. 
W. J. Crawford
C. C. Drenkard 
V. O. Dunbar 
P. S. Duryee
J. A. Finley, Jr. 
R. H. Goodall 
R. S. Harp
D. L. Hill
B. F. Hollingsworth
V. Kenny
W. L. Krogh 
A. A. Kubitz 
R. La Pierre 
D. B Large
D. H. Larks
W. D. Lascurettes 
J. N. Latta
L. S. K. Lau
E. A. Lee
H. K. Lee
M. L. Liou
G. K. S. Luke

SENIOR MEMBER
Ethel I. Curtis
Glenn H. Keitel

ASSOCIATE
James A. Brush

1

Opportunities in Basic Research or Development in the fields of

ELEOTMi^lETDO TOEOW
MTEMM

are 
have

current membership: 
P. G. Maresca 
L. B. Merryman 
P. J. Nahin 
Shigeo S. Nakai 
Yosh Okada 
W. D. Olson 
R. H. Pullen 
W. D. Quan 
H. P. Rodding
J. D. Richert 
R. Rosenquist 
N. J. Scarlett
K. D. Silverman 
R. A. Spargo 
C C.Teague 
T. T. Webb 
J L. Webster 
Frederic D. Weekes 
K. D. Weickling 
C. B. Weigle 
G. K. Wilson
G. R. Wilson
R. P. Wohlers 
T. H. Wong
H. T. Woo 
V. L. Woolman 
N P. Worth 
N. F. Wright
S. Yee
T. Yogi

MEMBER 
R. A. DeForest 
Leonard E. Dighton 
Leon Jacobson 
P. A. Johanson 
Nikita Kusnezov 
James A. Lima 
Paul Lipsius 
D. D. Luby 
Robert C. Marrow 
Donald D. McMurchy

Gregory L. Young

T. S. Aleshire
C. H. Becker
D. Buhl
T. E. Bullock
L. A. Burnell
S. M. Elder
Wolter E. Froberg
J. A. Gardner
C. A. Gaston
D. B Holes
D. L. Hanna
J. W. Havstad
R. R. Heikkien
R. B. Helgeson
W. B. Hugle
R. H. Johnston
P. J. Kelly
W. J. Kopek
R. A. Larsen, Jr.
E. E. Loebner
C. L. MacDonald

4.
1

;L.:!
' I - - .

Following 
viduals who

Following ore the names of IRE mem­
bers who have recently entered our 
area, thereby becoming members of 
the San Francisco Section?

the

Following are the names of members 
who have recently been transferred to 
a higher grade of membership as noted:

■ Requirements of new and continuing projects concerned with space vehicle 
communications, navigation, and radar have created new openings for electromagnetic 
theory specialists as well as antenna engineers. The scientists and engineers of the 
Research and Development Division of the Hughes Aircraft Company Aerospace Group 
in Culver City are providing broad scientific and technical leadership to government and 
company funded programs on advanced airborne and space electronic systems, air to 
air missiles, ballistic missiles, and satellite and interplanetary communication systems. 
As part of this team, the Antenna Department is responsible for a diversified program 
of antenna research and development in the following specific

Creating a new world with electronics ------------------------------------------ (
I 
l 
i 
l
I 
I



Gertsch General Purpose RatioTran

ACCURATE TO 0.001%

grid — 37

AC INDUCTIVE
VOLTAGE DIVIDER

In addition to the high accuracy, unit features high input 
impedance, low effective series impedance, and very low 
phase shift. You get characteristics comparable to those of 
more expensive instruments, in a Gertsch-quality unit.
5-decade transformer switching. Instrument is ideal for 
checking servos and resolvers ... for voltmeter calibration, 
computer testing,and transformer turns ratio measurements.
Compact size—only 3i/> inches high. Designed for bench 
mounting, and easily adapted to half-rack mounting with 
brackets furnished.
Send for literature on the RT-60 Series.

Gerts ch— 
GERTSCH PRODUCTS, Inc.

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

NOW...A LOW-COST

Jan nary 1962



The Counter
with a

Memor^ 7^^

1130-A Digital Time and Frequency Meter

Type 1521-A Graphic-Level Recorder

The G-R Counter’s unique storage circuits vastly 
simplify graphic analog recording. To decode the 
Counter's output to a d-c analog voltage you simply 
add G-R's all electronic Digital-to-Analog Converter.

For those desiring tabulated digital data, a Data 
Printer is available which connects directly to the 
Counter (no modifications or adaptor kits required).

• All Electronic — No mechani­
caldata printer requiredtocon- 
vert counter output to steady 
analog signal. Operates di­
rectly from the G-R Counter’s

changes to new value when 
count is completed).

Sensitivity: 0.25v rms
Accuracy: =*= 1 count =*= time-base 

stability. A variety of plug-in 
time-base generators are 
available with short-term sta­
bilities ranging from 1 part in 
108/min to 1 part in lO’/min.

Price: From $2,585 to $2,950 de 
pending on time-base gen­
erator desired.

Branch Engineering Office in SAN FRANCISCO 
1186 Los Alios Avenue, Los Alios, Californio 

James G. Hussey • Donald M. Vogelaor 
Tel: WHilecliff 8-8233

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Provides permanent printed records on 
adding machine tape. The printer has a 
12-column register capacity, eight of 
which are used to print counter output. 
The remaining four columns can be 
used to display additional data such as 
time from a digital clock. Printing rate

internal storage system.

• Either 1 ma or 100 mv output. 
Connects readily to most d-c 
strip-chart recorders.

• Records first 3, last 3, or last 
2 digits of the G-R Counter’s 
4-digit continuous display 
which may be set to read any 
four consecutive digits of 
count over the range from 
de to 10 Me.

1132-A DATA PRINTER, $1450, for unattended measurements
is adjustable from one print every 
twenty seconds to three prints per 
second. A keyboard and print-command I. 
bar allow numbers to be typed manually 
between automatic prints. An output for 
driving an IBM summary punch is 
available as a special option.

Measurement Ranges: 
Frequency: de to 10 Me 
Period: lO^sec to 10’ sec 
Time Interval: l^sec to 10’ sec 
Also measures 10 periods, fre­
quency ratios, phase shifts, 
pulse characteristics, and 
counts random events.

41134-A Digital-to-Analog Converter .... $595
Will drive any standard 1 ma (or 100 mv) recorder

©High Accuracy —
Linearity: =*=0.05% of full scale
Stability: =*=0.02% for =*=15% 

line voltage variations; 
=*=0.03% for ambient tem­
perature changes over the 
range from 0 to 50 C.

Display:
8 digits intermittent; 4 digits 
continuous readout (previous 
count displayed continuously 
during counting interval;


