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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) 
 
NOVEMBER, 1960: 
Cover: Bill Hewlett and Dave Packard appear on the cover, with a photo of 

the entrance to the new HP building in Stanford’s Industrial Park.  A 
photo of the new building is on p. 28. 

p. 6: in the editorial, Pete Lacy talks about a program in Long Island high 
schools intended to excite teachers and students about science 
(today: STEM).  Topics of talks include “Can a Woman Pursue a 
Scientific Career?” and “How an Engineer Works”. 

p. 12: Long discussion of past month’s panel on “Experiences of Recent 
Visitors to the Soviet Union”: reactions from Dave Packard, Irmgard 
Flugge‐Lotz and Bernie Widrow of Stanford, plus Roy Amara of SRI 
and Fred Kurzweil of IBM.  Women in USSR work, while American 
women are full‐time homemakers, and even drive their own cars. 

p. 18: Fred Terman told the NEC attendees in Chicago that if the Midwest 
continued to “plod along” in electronics it will become the “peon 
group” of the industry.  “If you plod along doing hard, unexciting 
work and making a living, the East Coast and particularly the West 
Coast electronics industries will have all the fun and most of the growth. … You do not know how to make use of the 
‘egghead’ type.  As a result, you don’t even fight over the masters and doctors candidates being produced by your own 
universities, let alone by universities in the rest of the county.” 

p. 20: Mechanical Engineering Prof. John Arnold of Stanford (and one that I had for a class at Stanford, and remember well) 
spoke on engineers‐turned‐managers and gave five important management actions.  He also is in charge of a program at 
the Graduate School of Business. 

p. 22: The Professional Group on Product Engineering and Production (predecessor to today’s Electronics Packaging Society, of 
which I’ve been an officer) profiles its meeting on “Theory and Practice of Impurity Concentration and Control in Silicon 
Mono Crystals” which has come a long way since Czochrolski’s techniques.  Shown is a photo of Bud Eldon (future IEEE 
president) with the meeting’s speaker and attendees.  This work was critical to the transistor and IC business in what 
became Silicon Valley.  

p. 28: Eugene Kleiner, one of the “traitorous eight” that founded Fairchild, is appointed manager of administration and research 
services.  He went on to found Kleiner Perkins (with Tom Perkins), one of the big venture capital firms in the Valley. 

p. 28: Gene Amdahl, who was a key contributor to the IBM 704, rejoins IBM Research.  He later developed computer 
architectures at IBM’s offices in Menlo Park, and went on to found Amdahl Corporation, maker of computer systems that 
were plug‐compatible with the IBM 360 (where I worked for 7 years).  A photo of Gene is on p. 30. 

p. 36: There is a long list of IRE members who have recently moved to the SF Bay Area, showing the continuing influx of talent 
into what becomes Silicon Valley.  Dave Hodges comes to UC‐Berkeley’s EE department (I worked with him to establish the 
IEEE Trans on Semiconductor Manufacturing).  
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Varian s new VA-849 amplifier 
klystrons are rated to 
deliver higher CW power at 
X-band than any existing 
tube in the world .. . 20kW!

Variant's new VA-849 power 
klystron opens up a variety of 
new design approaches 
to space systems. Possible 
applications exist in 
communication concepts such 
as repeater satellites, moon­
bounce signalling, or in 
reflections from clouds of 
tiny orbiting needles. Radio 
astronomers, too, will 
welcome the VA-849.

Immediate applications include 
CW radar and illuminator 
service. Low incidental noise. 
Water cooling. Electromagnet 
focusing. Another significant 
advance In microwave 
components from Varian’s 
broad experience and research 
in super-power tubes.

It’s likely that Varian can 
provide a solution for 
your particular system 
design problem. There’s 
a good way to find out: 
write Tube Division.

FEATURES
• 7.125 to 8.5 kMc
• 20 kW CW
• 50 db Gain.
• 30 Me Minimum Bandwidth
• Tunable 60 Me.

PALO ALTO 16, CALIFORNIA
Representatives throughout the world

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS. 
HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE 
SYSTEM COMPONENTS, NMR AND EPR SPECTROMETERS. MAGNETS, 
MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC 
RECORDERS, RESEARCH AND DEVELOPMENT SERVICES.
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SERIES 115 PRECISION SLOTTED SECTIONS

UG149A/URG-49/UHl 15A 3.95- 5.85 2 x 1 10% in.

RG-50/UCl 15A 5.85- 8.20 % UG-344/U103/8 in.

W1 15A 7.05-10.00 RG-51/U% 10% in. UG-51/U

RG-52/UXI15A 8.20-12.40 UG-39/U1 10% in.

RG-91/UY115A 12.40-18.00 0.622 x 0.311 ID 10% in. UG-419/U

Wrile for Bulletin No. SSI 15 or contact your local FXR representative.

HIGH-POWER PULSE MODULATORS • HIGH-VOLTAGE POWER SUPPLIESPRECISION MICROWAVE EQUIPMENT ELECTRONIC TEST EQUIPMENT
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FREQUENCY 
RANGE (KMC)

INSERTION 
LENGTH

WAVEGUIDE 
TYPE

FLANGE 
TYPE

ACCESSORY: FXR Model No. B200A Tunable Probe.
All units when mounted in Z116A Carnage:
Slope-1.01 max. Irregularity—1.005 max.

WAVEGUIDE 
DIMENSIONS 

(Inches)
MODEL 

NO.

I

FXR, Inc.
Design • Development • Manufacture 
25-26 50 th STREET RA ] .9000 
WOODSIDE 77, N. Y. TWX: NY 43745

Like the finest camera with a precisely fitted set 
of lenses, the FXR Universal Carriage and family 
of five Interchangeable Slotted Sections are 
matched to perfection. "Togetherness” with this 
unrivalled modular waveguide system gains new 
meaning . . . more rapid interchange of each 
section without tools or need for alignment, and 
more dependable performance over the entire 
frequency range from 3.95 kmc to 18.00 kmc. 
Another fine FXR "package” with quality and 
reliability built into it—from the first mark on 
the drawing board.

1% X

1% x

x %

SLOTTED A
\ ’I

conveniently interchangeable waveguide sections 

no slope adjustment required
vernier position scale readable to 0.1 mm. 
dial gauge holder and movable stop 
tapered slots to minimize residual VSWR
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Twenty years of diligence as a mem­
ber of the Peninsula electronic family 
has led Hewlett-Packard Co. to the po­
sition of world's largest maker of elec­
tronic measuring equipment. Also to 
completion of its current $4.5-million
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ADVERTISING MANAGER—Hunter 
Vinton, 16 Crescent Drive, Palo 
Alto. DAvenport 5-4815

Southern California Office—Pugh & 
Rider Associates, 1 709 W. Sth St., 
Los Angeles 17, Calif. HU 3-0537

publications
Chairman—Howard Zeidler 

Stanford Research Institute

monthly except July and August by the San Francisco Section, Institute of Radio Engineers

officers
Chairman—Donald A. Dunn

Eitel-McCullough, Inc., San Carlos
Vice Chairman—Stanley F. Kaisel

Microwave Electronics, 4061 Transport, Palo Alto 
Secretary—Peter D. Lacy

Wiltron Co., 717 Loma Verde, Palo Alto 
Treasurer—Charles Susskind

Cory Hall, University of California, Berkeley 4

PLEASE SEND FORM 

3579 TO:

EDITORIAL AND CIR­

CULATION OFFICE: 

109 HICKORY LANE, 

P. O. BOX 966, SAN 

MATEO, CALIFORNIA
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building program on a 50-acre Stanford 
Industrial Park hilltop site. In the cover 
picture, founders W. R. Hewlett and 
David Packard appear with the new 
front entrance, a facade embellished 
with a special topical mosaic.

Vice Chairman—Milton Seymour 
Lenkurt Electric Co., San Carlos

Treasurer—Peter N. Sherrill 
Hewlett-Packard Co., Palo Alto

Berkley Baker, Litton Industries, San Carlos

Beardsley Graham, Lockheed Missiles and Space 
Division, Palo Alto

Howard Hansen, Tech-Ser, Inc., East Palo Alto

Peter D. Lacy, Wiltron Co., Palo Alto

From the Chairs
Meeting Calendar
Meeting Ahead

PGED/PGMTT
PGBME
PGCS
PGA
PGMIL

Meeting Reviews
SFS (W. R. Luebke)
PGED/PGMTT (Richard P. Borghi) . . .
PGI (Les Burlingame)
PGEWS (James Weldon)
PGEM (L. M. Jeffers)
PGA (Ed Dowling and S. Oleson) 

PGPEP (Olof Landeck)
PGSET/PGRQC (R. D. Baker)
PGEC (J. A. Boysen)
PGAP (T. Morita)

Grid Swings
Events of Interest
Manufacturers Index and Index to Advertisers

SECOND-CLASS POST­
AGE PAID AT SAN 
FRANCISCO, CALIF.

a r d

I u m e

section office
Manager—Grace Pacak

Suite 205, Whelan Bldg., 701 Welch Road, 
Palo Alto, DA 1-1332

SUBSCRIPTION: $1.00 

(SECTION MEMBERS); 

$2.00 (NON-MEMBERS) 

PER ANNUM.

number

ADVERTISING OFFICE: 
16 CRESCENT DRIVE, 
PALO ALTO.

OFFICE OF PUBLICA­
TION: 394 PACIFIC 
AVE., FIFTH FLOOR, 
SAN FRANCISCO, CAL­
IFORNIA.
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LOOKING AT LONG ISLAND

Pete Lacy

—PETER D. LACY, SECRETARY, SF>
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During this current school year their 
lecture series for the teachers includes 
16 lectures divided into the categories 
of electronics, mathematics, physics, and 
mechanics. There are 19 student lectures 
available covering both technical and 
vocational guidance topics. Some of the 
latter are: "Can a Woman Pursue a 
Scientific Career?," "Careers in Techni­
cal Writing and Art," and "How an En­
gineer Works." The technical topics 
cover space vehicles, radio astronomy, 
computers, physics, and engineering 
specialties.

This is certainly a major undertaking 
for an IRE section and deserves the 
highest of praise. Long Island also will 
have the new Graduate School of the 
Brooklyn Polytechnic Institute opening 
early next year. This was accomplished 
by the Institute under the leadership 
of Dr. Ernst Weber, former IRE presi­
dent.

Many of the same objectives have 
been accomplished in the Bay Area. 
Here the efforts have grown over a long 
period of time with close cooperation 
between schools, industry, and the sci­
entific community. Probably the great­
est contribution that the IRE member­
ship could make would be to examine 
the present situation to see how the 
current programs can be aided by more 
volunteer assistance. Certainly there 
also must be new, rapidly growing 
areas where effective aid has not been 
established.

"All of this effort is an attempt to 
provide a means by which the substan­
tial L.l. scientific community of graduate 
engineers, scientists, mathematicians, 
etc., can make its experience available 
to the teachers and students of the area. 
In so doing, it is hoped that both teach­
er and student might be stimulated, 
thus making science more meaningful 
to the student.

"No attempt is made to sell the stu­
dent on a particular career, but rather, 
the talks with their demonstrations, 
slides, movies, and so forth, are meant 
to provide him with a fresh view of the 
world he is preparing to enter. With 
broader experience, the student's selec­
tion of a career may be a little easier 
and less due to factors of chance. One 
might hope that the nation's welfare 
is served by the stimulation of talented 
youngsters.

"While this program is unique among 
professional organiaztions, its purpose

is shared, to some degree, by a number 
of other groups. Among these are the 
Junior Engineering and Technical So­
ciety (JETS), the Science Explorer Scout 
Program of the Boy Scouts of America, 
the Joe Berg Foundation, and various 
programs sponsored by industrial or­
ganizations throughout the country (usu­
ally Big Brother Systems). Each of these 
programs attempts to meet a specific 
need in its own locale, and the methods 
chosen are as numerous as the pro­
grams While the IRE does not sponsor 
individual student groups, it has made 
known its willingness to help other 
organizations by providing speakers at 
meetings, or by occasionally furnishing 
consultation on specific problems which 
have arisen in the course of a project."

Although Stan Kaisel and I meet on 
IRE committees several times each 
month, the hours are taken up entirely 
with administrative affairs. So I will 
take the liberty of using this space to 
continue a discussion of the matter 
taken up last month: contact with the 
young people of this area at the junior 
high school and high school level to 
provide increased incentive to study 
the many basic and new ingredients 
of electronics.

Probably some new approaches will 
be generated in the San Francisco Sec­
tion to accomplish this "coupling," but 
I will only report on the formal aspects 
of a plan under way in another section.

This is the program carried out by 
the student affairs committee of the 
Long Island Section. It has been in op­
eration since 1956 and has developed 
formal programs aimed at the teachers 
as well as the students. For the teach­
ers, there has been developed a state- 
approved course for which in-service­
training credit is given. The student 
program consists of a lecture bureau 
making available speakers and topics; 
and a group of IRE high-school repre­
sentatives, whose function is to act as 
liaison with the schools.

The objectives of this program are 
given by Gus Krayer in the February 
1960 Pulse.
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LITTON SYSTEMS, INC. 
Computer Systems Laboratory

november I960

Engineers experienced in logic design, circuit 
design, computer programming and disciplines 
related to computer systems, guidance and control 
systems, and tactical data systems will find posi­
tions of absorbing interest in our R&D and manu­
facturing facilities in Los Angeles suburbs. A 
laboratory for research and development in ad­
vanced communications is maintained in Waltham, 
Massachusetts. If you can make significant contri­
butions in any of these areas, write to Mr. Don 
Colvin, Research and Engineering Staff, Ventura 
Freeway at Canoga Ave., Woodland Hills, Calif.

Litton has designed and developed an airborne 
computer that can perform 250,000 additions per 
second in a complete package less than 7 cubic feet 
in volume. This general-purpose data processor 
incorporates an advanced combination core and 
drum memory, high-speed switching circuits, and 
esoteric logic organization that features dual 
instruction registers and interlaced operand and 
instruction access cycles.

Litton airborne systems currently in production 
for manned aircraft are for the Grumman A2F, 
W2F, WF2, and the Lockheed F-104 and P3V.



MEETING CALENDAR
Monday, Nov. 28

REPORTERS

Wednesday, Dec. 7O

Wednesday, Nov. 168:00 P.M.

Wednesday, Nov. 23

O Wednesday, Nov. 308:00 P.M.

o Tuesday, Nov. 15

• Tuesday, Dec. 138:00 P.M.

• Thursday, Nov. 177:00 P.M.
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Electronic Computers
Details to be announced

EAST BAY SUBSECTION
John Lavrischeff, Lawrence Radiation 

Laboratory
Hugh Gray (Photography) Hugh Gray 

Co., San Francisco

PROFESSIONAL GROUPS
ANTENNAS & PROPAGATION

Tetsu Morita, Stanford Research 
Institute

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re­

search Institute

BROADCASTING
H. W. Granberry, General Electric Co.

CIRCUIT THEORY

GRID STAFF

EDITOR—Frank Haylock, 109 Hickory 
Lane, San Mateo Fireside 5-1138

ASSOCIATE EDITOR—Mary Haylock

EDITORIAL ASSISTANTS—
Emma Scarlott, Marjorie Silva

HISTORIAN — William R. Patton, Syl­
vania Electric Products, Mountain 
View

COMMUNICATIONS SYSTEMS
Kenneth P. Patterson, Sperry Gyro­

scope Co., Sunnyvale

ELECTRON DEVICES
Richard Borghi, General Electric Mi­

crowave Laboratory

ELECTRONIC COMPUTERS
John Boysen, Lockheed MSD

ENGINEERING MANAGEMENT
Leonard M. Jeffers, Sylvania EDL

ENGINEERING WRITING & SPEECH
Douglas Dupen, Associated Techdata, 

Inc., Palo Alto

INSTRUMENTATION
Les Burlingame, Lenkurt Electric Co.

MICROWAVE THEORY & TECHNIQUES
Frank Barnett, Hewlett-Packard Co.

MILITARY ELECTRONICS
Jerome J. Dover, Ampex Military 

Products Co.

PRODUCT ENGINEERING &
PRODUCTION

W. Dale Fuller, Lockheed MSD
Olof Landeck, Electro Engineering 

Works

RELIABILITY AND QUALITY CONTROL
Rudy Cazanjian, Sylvania Electronic 

Systems, Mountain View

SPACE ELECTRONICS & TELEMETRY
Robert D. Baker, Granger Associates

INSTITUTIONS
D. J. Angelakos, Cory Hall, Univer­

sity of California, Berkeley 4

EAST BAY SUBSECTION s oo p.m.
"Stanford Two-Mile Electron Linear Accelerator"
Speaker: Omar E. Snyder, research assistant, W. W. Hansen Lab of 

Physics, Stanford University
Place: Dublin Corral, Dublin, California
Dinner: 7:00 P.M., Dublin Corral
Reservations: Marge Bennett, Hilltop 7-1100, Ext. 84203; or Virginia 

Cherniak, THornwall 3-2740, Ext. 5434, before Nov. 24 if possible

PROFESSIONAL GROUPS
Audio 8:00 p.m.
(Joint meeting with Audio Engineering Society)
"F-M/F-M Multiplex Stereo"—panel discussion
Moderator: R. S. MacCollister, producer, "Equipment Reoort" program, 

KPFA, Berkeley; KPFK, Los Angeles
Panelists: Hal Cox, KAFE-FM and Hal Cox Co.; Ed Davis, KDFC-FM; Erwin 

Goldsmith, KPFA-FM; R. A. Isberg, Ampex
Place: Monterey Room, Sir Francis Drake Hotel, Powell at Sutter St., 

San Francisco
Dinner: 6:30 P.M., The Golden Hind, Sir Francis Drake Hotel; Happy 

Hour, 6:00 P.M., Drake's Tavern
Reservations: Ed Dowling, EMerson 9-71 11, Ext. 545, by Dec. 7

Bio-Medical Electronics

"The Photoreceptor as a Transducer"
Speaker: Donald Kennedy, assistant professor of biological sciences, 

Stanford University
Place: Room M-112, Stanford Medical School Building. Room M-112 is 

located in the courtyard of the wing in the center nearest Hoover 
Tower. Approach from Palm Drive on Stanford campus, which is the 
extension of University Avenue, Palo Alto

Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino, Menlo Park 
Reservations: Ken Gardiner, DAvenport 6-6200, Ext. 2659

Communications Systems 8:00 p m. o
"Step-Frequency Ionosphere Sounder Techniques" 
Speakers: Leonard Seader and Raymond Egan, Granger Associates 
Place: Room 126, HP wing, Electronics Research Lab., Stanford University 
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Mrs. Donna Jean Harapat, REgent 9-2344, by November 22

Electron Devices

(Joint meeting with PGMTT)
"Low-Noise Traveling-Wave Tubes"
Speaker: Dean Watkins, Watkins-Johnson Co.
"Low-Noise Parametric Amplifiers" 
Speaker: Glen Wade, Raytheon Co. 
Place: Room 100, Physics Lecture Hall, Stanford University

AUDIO
Stanley Oleson, Stanford Research 

Institute

Engineering Management
Computer Executive-Decision Game
Hosts: Ben Lefkowitz and Dr. Clay Perry, Stanford Research Institute 
Place: Bldg. 410, Engineering Division, Stanford Research Institute 
Reservations: Mrs. Crist, DAvenport 6-6200, Ext. 2403
Participation limited

Electronic Computers 8:00 p M

"Table Look-up and Language Translation" 
Speaker: John E. Griffith, IBM, Poughkeepsie, New York
Place: Stanford Village Auditorium, Stanford Research Institute 
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None required

SAN FRANCISCO SECTION
William Luebke, Eitel-McCullough, 

San Carlos



meetingMEETDNG CALENDAR
THEORIZING NOISE AWAY

• Tuesday, Nov. 158:00 P.M.

Tuesday, Dec. 6

University

Wednesday, Nov. 308:00 P.M.

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

I
Tuesday, Nov. 158:00 P.M. O

Place: IRE Section Conference Room, 701 Welch Road, Palo Alto

I
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Engineering Writing & Speech

"Patent Disclosures and Claims"
Speaker: John F. Lawler, patent attorney, Sylvania Mountain View
Place: Conference Room 3B, Bldg. 1, Hewlett-Packard Co., 1501 Page 

Mill Road, Palo Alto

Instrumentation 8:00 p.m.
"A Proton Energy Instrument for Satellite Use"

5 a h

Speaker: Thomas Fryer, research engineer, NASA, Ames Research Center, 
Moffett Field

Place: Cubberly Auditorium, Stanford

Microwave Theory & Techniques

(Joint meeting with PGED, see above)

Military Electronics

Pearl Harbor Anniversary Meeting

e a d

1

CHRONOLOGICAL RECAP
November 15—Electronic Computers, Engineering Writing & Speech, 

Radio Frequency Interference, Space Electronics & Telemetry

November 16—Bio-Medical Electronics

November 17—Engineering Management

November 22—Instrumentation, Product Engineering & Production

November 23—Communications Systems

November 28—East Bay Subsection
November 30—Electron Devices/Microwave Theory & Techniques

December 6—Instrumentation

December 7—Audio/AES, Military Electronics

December 13—Electronic Computers

Instrumentation 8:00 P.M. © Tuesday, Nov. 22

"State of the Arts, Instrumentations, Magnetic Recording" 
Speaker: Winfried B. Heinz, chief engineer of instrumentation, Ampex 
Place: Cubberley Auditorium, Stanford University

&

Space Electronics & Telemetry 8:00 p.m. a Tuesday, Nov. 15

"Space Radiation—Properties, Measurement, and Effects on Design Con­
siderations"

Speaker: Forrest Mozer, research scientist, nuclear physics department, 
Lockheed

Place: Auditorium, Lockheed, 3251 Hanover Street, Palo Alto
Dinner: 6:30 P.M., The Red Shack, 4085 El Camino Way, Palo Alto
Reservations: Mrs. J. Miller, DAvenport 1-4175

"The Polaris Missile and the Fleet Ballistic Missile Weapon System" 
Speaker: Cmdr. Nicholas Brango, USN, assistant director plans and policy 

division, Bureau of Weapons representative, LMSD, Sunnyvale
Place: Bldg. 202, LMSD Auditorium, Palo Alto
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Daystrom-Wiancko, DAvenport 6-7053, by noon, Dec. 5

Product Engineering & Production 7:30 p.m. o Tuesday, Nov. 22

"Design and Fabrication of Magnetic Components" and plant tour 
Speakers: J. Biggerstaff and L. Burkhart, Palo Alto Engineering Co. 
Place: Palo Alto Engineering Co., 620 Page Mill Road, Palo Alto

Radio Frequency Interference
Organizational meeting

"Low-Noise Traveling-Wave Tubes" is 
the topic to be treated by Dean A. Wat­
kins at the November episode of the 
continuing series of PGED/PGMTT meet­
ings. At the same affair, Glen Wade 
will discuss "Parametric Amplifiers, Ma­
sers, Photon Counters, and other Low- 
Noise Devices." See the Meeting Cal­
endar for additional data.

Watkins' talk will trace the important 
steps which have brought about the 
the present low-noise twt and will de­
scribe the characteristics of tubes pres­
ently available.

The noise performance of various 
low-noise microwave receiving devices, 
i.e., masers, parametric amplifiers, 
and traveling-wave tubes has recently 
reached the point where further im­
provement is not needed for most prac­
tical applications. Background thermal 
noise generated outside the receiver, 
either in the transmission line from the 
antenna, in the losses of the antenna 
itself, or in the vicinity of the source 
now sets the lower limit on sensitivity 
in most situations.

Because of these recent advances in 
noise performance, the choice of which 
device to use in a particular application 
may depend upon performance char­
acteristics other than noise figure, such 
as gain, bandwidth, stability, life, re­
liability, size, weight, and power re­
quirements.

Low-noise traveling-wave tubes have 
now given noise figures ranging from 
2 db at 1,000 me to 4.5 db at 10,000 
me. Tubes approaching these perform­
ance figures are now commercially 
available from at least two suppliers. 
Further progress appears likely with a 
noise figure of about 1 0 db achievable 
at 100,000 me in two years.

The steady improvement in these de­
vices since the early work on twt's of 
Pierce and Field in 1 946 has been the 
direct result of continuous development 
and refinement of the theory of the 
small-signal behavior of electron beams. 
The inventions that have been made in 
this field are perhaps unusual in that 
they were the direct result of a new 
step forward on the theoretical front in 
each case. Empirical attacks on the 
problem have been largely unsuccess­
ful by contrast. There are aspects of the 
noise behavior of electron beams which 
are still not well understood. It is to be 
expected that their understanding will 
finally eliminate the last vestiges of 
noise contributed by a twt to the signal 
which it amplifies.

Dean Watkins is president of Wat­
kins-Johnson Company and director of 
the electron-devices laboratory at Stan- 

(Continued on page 10)
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ford University. His faculty association 
with Stanford began in the spring of 
1953, when he was appointed asso­
ciate professor of electrical engineering. 
He was advanced to full professorship 
in June of 1 956.

Previously he was with the research 
laboratories of the Hughes Aircraft 
Company, Culver City, where he be­
came head of the microwave tube de­
partment. Early in his career he was a 
design engineer for Collins Radio Com­
pany, Cedar Rapids, Iowa. He spent a 
year during 1948-49 on the staff of Los 
Alamos Scientific Laboratory. He re­
ceived his BS from Iowa State College 
in 1944, his MS from the California 
Institute of Technology (1947), and his 
PhD from Stanford (1951).

At the 1957 WESCON in San Fran­
cisco (for which he was chairman of the 
technical program committee), Dr. Wat­
kins was named recipient of the annual 
Electronic Achievement Award of the

His discussion will be a 
on the light-receptor sys- 
in various animals, as

£
Dean Walkins, PGED/PGMTT speaker, and friend discuss a 

oscillator

Laboratory in Washington, D. C., he re­
turned to graduate studies at Stanford 
University where he was first a Sperry 
Fellow and then an RCA Fellow in elec­
tronics. He obtained the PhD degree 
from Stanford in 1954 and then was 
employed as a research associate by 
the General Electric microwave labora­
tory at Stanford. Until recently he was 
an associate professor of electrical en­
gineering at Stanford and a senior staff 
member of the Stanford electronics lab­
oratories. He has also served as a con­
sultant for the Zenith Radio Corpora­
tion, Philco Corporation, and Diamond 
Ordnance Fuze Laboratory.
1960 he joined the Raytheon Company, 
Spencer laboratory, as associate direc­
tor of engineering for general research

Wade received an Eta Kappa Nu 
Award in the "Outstanding Young Elec­
trical Engineer" competition in 1955. 
He is a member of IRE, the American 
Physical Society, Phi Kappa Phi, Tau 
Beta Pi, Eta Kappa Nu, and Sigma Xi.

Seventh Region. Early in 1958 he was 
named a Fellow of the IRE.

He also received national attention 
in August of 1957 with the announce­
ment of his invention of the "helitron" 
tube, an electrostatically focused, wide- 
range, voltage-tuned oscillator. While a 
student at Stanford he was co-inventor 
of the low-noise traveling-wave tube, a 
development announced in 1 952. He is 
the author of numerous technical pub­
lications and of a book, "Topics in Elec­
tromagnetic Theory."

The presentation by Glen Wade will 
discuss the techniques and mechanisms 
relative to each of the devices listed 
and will summarize the state of the art 
in connection with each. In addition, 
there will be a brief discussion of the 
type of detector exemplified by photon 
counters and i-r detectors.

A number of new techniques have 
been developed recently which give 
extremely low-noise operation in de­
tecting signals at microwave and higher 
frequencies. Ten years ago the lowest- 
noise performance available was from 
laboratory models of traveling-wave 
tubes having noise temperatures in the 
vicinity of 2600 K. At present, several 
new devices are capable of consider­
ably better noise performance, in some 
cases better by two or three orders of 
magnitude.

Glen Wade served in the U. S. Navy 
in World War II as an electronics tech­
nician and later as an electronics of­
ficer. He then returned to undergraduate 
studies at the University of Utah where 
he received the BS and MS degrees in 
electrical engineering in 1948 and 
1949, respectively.

After working at the Naval Research

ahead
OUTGUESSING THE SUN

If there were no disturbing effects 
on the ionosphere, propagation predic­
tion would be a relatively simple pro­
cedure, involving only the season and 
the time of day. Solar flares and the 
frequently attendant corpuscular emis­
sion play havoc with normal radio com­
munications as well as upsetting all the 
classical rules for predicting optimum 
frequencies.

Leonard Seader and Raymond Egan 
will discuss frequency selection prob­
lems and the system techniques for 
solution of these problems at the No- 

(Continued on page 12)

meeting
LOOKING AT THE FROG

Immediately if not sooner (Nov. 16) 
the Professional Group on Bio-Medical 
Electronics will be meeting to consider 
the subject of "The Photoreceptor as a 
Transducer." See the Calendar for de­
tails.

Dr. Donald Kennedy, assistant pro­
fessor of biological sciences at Stanford, 
the speaker of the evening, received his 
PhD at Harvard. His thesis was titled, 
"The Study of the Frog Electroretino- 
gram."

He has published numerous articles 
on the visual systems of various animals 
including tadpoles, frogs, alligators, 
and crayfish, 
consideration 
terns, found 
transducers.

A panel of electronic engineers will 
discuss the biological transducers and 
consider them with non-biological sys­
tems and appearances.
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sounder which offers a great potential 
for reducing radio communication cir­
cuit outage to a minimum during iono­
spheric disturbances and other circuit 
dropouts.
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meeting
CROSS-CURTAIN COMMENTARY

A very interesting panel discussion 
on Russia was featured at the October 
meeting of the San Francisco Section at 
Stanford on the 24th. David Packard of 
Hewlett-Packard moderated, and panel 
members included Irmgard Flugge-Lotz, 
Gerald L. Pearson and Bernard Widrow, 
all of Stanford; Roy Amara of SRI; and 
Fred Kurzweil of IBM, San Jose. Pearson 
had visited Russia as a side trip after 
attending an international semiconduc­
tor conference in Prague, while the 
other four panelists had attended the 
First International Conference on Auto­
matic Control in Moscow.

It is worth noting that the panel 
agreed that Russian scientific confer­
ences are capably run and have no 
direct political overtones. Mrs. Flugge- 
Lotz observed that although papers 
were reviewed well in advance, pre­
prints were not available until shortly 
before the conference. Fifteen minutes 
were allotted to each speaker, but trans­
lation requirements (Russian and Eng­
lish) cut this time in half. Discussion 
and comment seemed to be pre-ar­
ranged and sometimes not completely 
germane, which put speakers on their 
mettle. Mrs. Flugge-Lotz recommended 
that scientists presenting papers at such 
conferences should be very well pre­
pared to discuss their work.

The report that the conference's key­
note speaker had stated that auto­
matic control is best used in a "ration­
ally organized society" elicited the com­
ment from another panelist that the 
Russians have two important reasons 
for their effort in this field: (1) it will 
help them increase productivity; and (2) 
it will help them catch up with and 
perhaps surpass the U.S.

In the field of automatic control the 
panelists stated that the Russians are 
strong in the areas of non-linear sys­
tems, optimally designed systems, and 
self-adaptive systems, but that they 
appear to lag in the field of large digi­
tal computers. There seems to be some 
shortage of good experimentalists al­
though they have a good practical ap­
proach to many problems. For example, 
many industrial plants have pilot plant­
facilities which are used by staff mem­
bers of the research inistitutes.

Each of the research institutes is as­
signed an area of research, with very 
little overlapping, so that there is little 
competition in research. Technology is 
as regimented as everything else, but 
academicians occasionally slip off into 
related but more interesting problems.

Product development is done in the 
factories; quality control is not too 
good, partly as a result of the fact that

Since nearly all Russian women work, 
they are amazed that not only are most 
American women full-time home mak­
ers but that that they have cars of their 
own. Widrow caused some astonish­
ment when he mentioned to a group of 
Russian people that he planned getting 
an extra car just for his wife's use. 
Packard, who toured Russia with a 
group of businessmen, described a new 
housing development of apartments for 
25,000 people which was to have park­
ing facilities for only 400 automobiles. 
This same shortage of cars was mutely 
in evidence in a series of color slides 
shown by Pearson, in which many busy, 
but nearly autoless streets were shown.

Although they are nearly new, many 
Russian buildings have the appearance 
of age, the result of severe "corner­
cutting" during construction. Their own 
version of urban renewal had produced 

(Continued on page 14)

vember PGCS meeting. See the Meeting 
Calendar, page 8. They will also 
describe a step-frequency ionospheric

since there is no unemployment, mar­
ginal workers are retained.

Many of our instruments are copied 
with only minor modifications, and the 
Russians apparently used published U.S. 
material to help them develop solar 
cells for the Sputniks.

Finally, in response to a 
about the Russian opinion of our sci­
ence and technonlogy, Pearson quoted 
a Russian visitor to this country "we in 
Russia consider Bell Telephone Labora­
tory the best in the world, and here 
I am."

Aside from technical matters, the 
panelists stated that the Russian people 
are very friendly in their attitude but 
that they seem convinced that their so­
cialist system is the best for them. The 
younger people are eager to practice 
their "American" brand of English, 
which they must study for six years in 
school.

meeting ahead
MULTI-EARED MATTERS

As a pre-Christmas presentation, the 
Professional Group Chapter on Audio 
will present early in December (see 
Calendar) a panel discussion on F-M/ 
F-M Multiplex Stereo which will feature 
a number of the more knowledgeable 
audio technologists in the area. Of par­
ticular interest should be the demon­
stration which has been planned. It 
will present some of the off-the-air 
recorded stereo tapes made for consid­
eration by the FCC.

meeting ahead
STARRING POLARIS

Marking the anniversary of Pearl 
Harbor Day, the December meeting of 
PGMIL will feature a series of the latest 
16-mm sound films of the Polaris mis­
sile. The paper of the evening (see the 
Calendar for further information) will 
trace the history of this weapon and 
the U. S. Naval Fleet Ballistic Missile 
weapons system from its origin to the 
latest operational tests, the integration 
of this system into the U. S. total deter­
rent force, and some prognostications.
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and is well into the relatively low-noise 
blackbody-radiation region of the cos­
mic background. Consideration of avail­
able and proposed steerable antennas 
also favors the X-band region; these 
antennas yielding the maximum fre­
quency-area product. Running through 
an example using Venus as a target, 
a signal-to-noise ratio of about 19 db 
would be expected with a transmitted 
power of 20 kw c-w at X-band. To ob­
tain the same result with 500 me, as 
was used with the Milstone antenna, 
would require 8 megawatts c-w.

The question of compatibility of tubes 
for planetary and conventional radars 
is important since it clearly affects the 
size of the market for a given type. 
The high average powers desirable for 
planetary observations can be equally 
effective in improving conventional ra­
dar by using freqnecy or phase-modu­
lated signals. This principle has been 
demonstrated with "Chirp" radars 
where high resolution has been main­
tained with increased sensitivity ob­
tained through higher average power.

Communication with space probes 
from earth and from point to point in 
space, were briefly considered. For 
earth-to-space-probe communication, 10 
kmc again appears to be a good choice. 
For communication within space where 
the earth's atmosphere will not inter­
fere it is sometimes assumed that milli­
meter or even higher frequencies may 
be used. While this appears possible, it 
may be that the dimensional accuracy 
required for such high-frequency an­
tennas will limit their size, leaving 
an opportunity again for the X-band 
frequencies which would always have 
the additional advantage of providing 
possible earth communication.

The question period following this 
very interesting talk was unfortunately 
very brief because of Ewen's jet-age 
commitment at the airport.

----RICHARD P. BORGHI

Dr. Joseph F. Hull, with back to camera; Harold A. Wheeler; Dr. Harold I. Ewen; 
and Dr. E. M. T. Jones dine together preceding the PGED/PGMTT October 

meeting

MORE RUSSIA 
streets lined with new apartment 
houses, bordered in the rear by slum 
areas, which visitors are usually not 
allowed to see.

Almost every one of the panelists 
had a "strange" experience. Amara's 
camera disappeared at a banquet with 
only a vague explanation, but the as- 
surnce that it would be returned next 
morning. It was, without comment, but 
also without evidence of tampering. 
After Pearson's briefcase was left be­
hind in Moscow, it was delivered to 
him next day with a peculiar explana­
tion about having to recall a flight that 
was hundreds of miles toward a des­
tination in the opposite direction.

The Russian eagerness to please 
caused difficulties of some magnitude 
when they tried to make available a 
menu of considerable variety and still 
feed 750 people during a short lunch­
eon recess at the conference.

----w. R. LUEBKE

meeting review
FOUR FOR STANDARDS

When the Professional Group Chap­
ter on Instrumentation met early in 
October at Stanford, four speakers cov­
ered the topic, "Progress in the De­
velopment of Electronic Standards.'' 
Their presentations were moderated by 
Chuck Miller from Varian Associates. 
The speakers were Cecil Sheehan of 
Ampex Corp., Tom Whittemore of Philco 
Corp., Les Burlingame of Lenkurt Elec­
tric Co., and Phil Hand of Hewlett- 
Packard.

Sheehan began by describing oper­
ations of the standards laboratory at 
Ampex. Standards covered include those 
of length, temperature, mass, surface, 
and color; and all are tied in with NBS 
standards through a well defined cali-

(Continued on page 16)

meeting review
COSMIC CONSIDERATIONS

The first of three meetings sponsored 
by the PGED and PGMTT and relating 
in some way to low-noise amplification 
was held at Stanford on October 13. 
The speaker, Dr. Harold I. Ewen, dis­
cussed "Tube Trends for the Space Age" 
in which he forecast low-noise receiv­
ing and high-power transmitting-tube 
requirements for interplanetary and 
outer-space investigations.

Investigations outside the solar sys­
tem have so far employed only radio- 
metric techniques, i.e., those detecting 
energy emitted by various natural radio 
sources. The primary need here is for 
low-noise amplifiers. Low-noise travel­
ing-wave tubes, masers, and parametric 
amplifiers have proved themselves in 
this application. Where relatively nar­
row-band operation is desired, masers 
have provided the lowest noise tem­

peratures. For the study of broadband 
radio sources, however, such as radio 
stars, the low-noise broadband travel­
ing-wave tube has provided equivalent 
performance in a more convenient sys­
tem.

Thus masers may be reserved for 
such narrow-band tasks as investigation 
of OH, Ha, and NH3 lines and in appli­
cations such as the determination of 
the astronomical unit. Numerous radio- 
metric applications, both outside and 
inside the solar system, plus the in­
creased activity in this area indicate 
an increasing market for low-noise am­
plifiers both narrow and broad band.

One interesting recent radiometric 
discovery is of an active halo surround­
ing the Galaxy. Similar radiation has 
been observed from the planet Jupiter. 
It is possible that studies of "local" 
phenomena within the solar system may 
lead to better understanding of the 
larger-scale phenomena occurring about 
the Galaxy. Within the solar system 
we need not depend only on the natural 
radiation from the sun and planets. 
Radar astronomy and space probes of­
fer the possibility of obtaining much 
additional information.

Successful radar astronomy requires 
three basic ingredients; sufficient power 
and sensitivity in transmitting and re­
ceiving equipment respectively, and 
suitable antennas. In terms of those 
factors under our control, the power 
returned from a given object will be 
directly proportional to the product of 
the square of the frequency, the aver­
age transmitted power, and the square 
of the antenna area. In addition to 
these factors it is desirable to pick 
frequencies where both cosmic noise 
and the absorption of the earth's atmos­
phere are low. The region about 10 kmc 
is a good choice; it is a relatively high 
frequency, it lies well below the water 
vapor absorptive peak occurring in the 
earth's atmosphere at about 22 kmc,
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Minuteman, a three-stage solid propellant intercontinental 
missile, is moving through its early development and test 

programs on or ahead of the time schedule originally set for it. 
This advanced ICBM, the fourth in a family of four Air Force 

ballistic missiles, is designed to be fired automatically from under­
ground silos or mobile launchers. Minuteman will be constantly 
at “ready” giving America an almost instantaneous retaliatory 

capability for defense • The Minuteman concept developed early in 
1957 when Space Technology Laboratories conducted a study of 

the characteristics of second-generation missiles to satisfy the 
requirements of the Air Force Ballistic Missile Division. STL provides 
over-all systems engineering and technical direction for Minuteman 
as it has for the Atlas, Titan, and Thor programs. The application of 

compatible components, systems, and experience developed through the 
years is bringing Minuteman closer to the threshold of operational 

capability • Among the industrial organizations developing Minuteman 
are such major contractors as: Boeing Airplane Company for weapon system 

integration; assembly and test; Thiokol Chemical Corp., Aerojet General 
Corp., and Hercules Powder Company for engines; Autonetics, a Division 

of North American Aviation for guidance; and Avco Corp, for re-entry vehicle.

To assure continued growth in these and related space 
programs, STL is already projecting state-of-the-art advances 

five and ten years ahead. Outstanding scientists and 
engineers with unusual capabilities in propulsion, electronics, 

thermodynamics, aerodynamics, structures, astrophysics, 
computer technology, and other related fields and disciplines are 
invited to investigate positions at STL. Please send resumes to:

SPACE TECHNOLOGY LABORATORIES, INC.
P. 0. Box 95004, Los Angeles 45, California, Attention: Mr. Richard A. Holliday

Los Angeles • San Diego • Santa Maria • Sacramento • Denver • Cheyenne 
Cape Canaveral • Washington, D. C. • Manchester, England • Singapore • Hawaii
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are sent to NBS for calibration not only 
of capacitance and inductance but also 
of Q (NBS is not too well equipped to 
make Q measurements, but they are 
improving their ranges). Calibrated ca­
pacitors and inductors are used to cali­
brate carefully selected equipment so 
that engineering knowledge of materi­
als and factory handling of production 
materials is constantly improving.

Frequency stability at Lenkurt 
about 2 parts in 100,000,000.

Concluding the presentation, 
Hand mentioned the fact that Hewlett- 
Packard makes equipment to measure 
l-f, h-f, and microwave parameters over 
the frequency range from d-c to 40 
kmc. Their frequency standard is held 
to a few parts in 10,000,000,000. Hand 
talked about two specific problems giv­
ing trouble at the moment. The first is 
r-f voltage standards. He can get accu­
rate voltage determinations from NBS 
at one volt, but the problem is how 
to get fractions and multiples of this 
value. A second problem is the type N 
connector. Hand is a member of the 
NBS committee considering, among oth­
ers, the GR and Woods (English) for 
the answer to this problem.

—LES BURLINGAME

Northern California Representative
G. S. MARSHALL COMPANY
801 Woodside Road Ph EM 6-8214 
Red Wood City, California

meeting review
TOOLING THROUGH THE REPORT

The local chapter of the Professional 
Group on Engineering Writing & Speech 
has inaugurated its season of . meet­
ings with a tour of the facilities of W. 
A. Palmer Films, Inc., in San Francisco. 
Ten were present for this very inter­
esting October meeting and field trip.

Messrs. Terry Brickley and W. A. 
Palmer described some of the princi­
pal problems that are encountered in 
the production of industrial and techni-

(Continued on page 18)
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MORE STANDARDS
bration procedure. As an example, 
Ampex has 41 sets of gage blocks 
which are calibrated each six months 
against NBS-calibrated sets—compari­
son being made to a few millionths of 
an inch. Sheehan posted a chart which 
showed the flow of calibrations from 
NBS to the operational level.

Speaking next, Whittemore pointed 
out that Philco uses WWV of Beltsville, 
Md., as a basis of comparison for their 
frequency standard. Checks made of 
the Philco standard indicate it agrees 
with WWV within about 2 parts in 
100,000,000.

He pointed out that the latest think­
ing in regard to frequency stability is 
to use a low-frequency broadcast which 
is not subject to the Doppler variations 
of the WWV frequencies. Correspond­
ingly, checks made against WWVL (20 
kc from Boulder, Colo.) and NBA (16 kc 
from the Canal Zone) show agreement 
of approximately 1 part in 1,000,000,- 
000. Checks at the lower frequencies 
have the further advantage that they 
can be made over a much shorter pe­
riod of time than those of the WWV 
frequencies, due to greater stability.

Discussing the Lenkurt standards lab­
oratory, Burlingame said that it main­
tains NBS calibrated standards of 
voltage, resistance, capacitance, induc­
tance, microwave attenuation, power, 
and reflection coefficient, as well as r-f 
micro-potentiometers, and r-f voltmeters. 
Standard capacitors, resistors, etc cali­
brated by NBS are used to calibrate 
secondary standards used by various 
instrument laboratories of the company 
to calibrate working units.

Due to the need for working^ mate­
rials harder at increasing frequencies, 
it is desirable to know the Q of capaci­
tors and coils. Capacitors and inductors

Here the Hezvlett-Packard Company frequency standard appears (large rack) as 
-hp- engineer Dan Lansdon checks out company's new primary frequency and 

time standard
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the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor­
age because it has no plasticizer to 
dry out.

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D 1004-49T
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Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac­
etate. This exceptional stability pre­
vents tape shrinking, swelling or cup­
ping that could result in shifting of

Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys­
tem. Ask your magnetic tape sup­
plier to recommend the specific tape 
of “Mylar” for your needs.

DIMENSIONAL STABILITY
Coefficient of humidity expansion:
Cellulose Acetate-15 x 10 5 inches/inch/% R.H. 
"Mylar"—1.1 x 10-5 inches/inch/% R.H.

T-015

~ .015" 
5
E 

S 
s
I
5 005 " 
§
5
S 
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"MYLAR"
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+ 75 +100
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+ 25 +50 
% RELATIVE HUMIDITY

DU PONT

MYLAR
POLYESTER FILM

-50 -25

Much information recorded on mag­
netic tapes can never be replaced be­
cause of the tremendous cost of du­
plicating test conditions. You can 
protect your investment in such val­
uable data with tapes of “Mylar”* 
polyester film. Their small addi­
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re­
liability than any other tapes:

CHART NO. 1

Magnetic tapes of “Mylar”

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

Please send free, 12-page booklet of comparative test data to help me evaluate mag­
netic tape reliability.
Name
Company.
Address—
City  

20 40 60 80
CHANGE IN RELATIVE HUMIDITY 

tTheorelical—calculated on coefficient 
of humidity expansion.



Terry Brickley addresses the PGEWS October plant tour of Palmer Films
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ELECTRONIC

Dr. Frederick E. Terman, vice presi­
dent and provost of Stanford University, 
told attendees at the NEC that if the

no v emb er 2 960

ELECTRONIC ENGINEERS: — 
Rapid expansion has created four 
new positions at RS Electronics. 
We offer challenging assignments 
and opportunities to expand into 
advanced phases of your field, 
with emphasis on research and 
development. Attractive salary, 
many fringe benefits (including 
an educational program). We of­
fer the many advantages of 
working with a small company, 
including diversified design ac­
tivities plus adequate laboratory 
instrumentation. Right now we 
need:

An ELECTRONICS SECTION 
CHIEF—should have EE degree 
and six years experience in de­
velopment of high reliability 
VHF and UHF receivers and am­
plifiers, both tube and transistor­
ized types. Areas of activity will 
include i-f amplifier units, dis­
tributed amplifiers, lin-log ampli­
fiers, afc units and mixer/ampli- 
fier combinations. Experience in 
utilizing tunnel diodes and para­
metric amplifiers is desirable. We 
also need:

A TRANSISTOR CIRCUITS en­
gineer to develop transistorized 
vhf and video amplifiers and 
complete receiving systems, and 
we need a

MICROWAVE COMPONENTS 
engineer to develop etched cir­
cuit directional couplers, filters, 
detectors, ring mixers, and a se­
ries of strip line components.

Finally, we need a MAGNET­
ICS engineer to design and de­
velop a wide variety of magnetic 
components and assemblies. 
Areas of activities will include: 
pulse transformers, various pulse 
circuits, wide-band transformers, 
toroidal components, audio and 
r-f filters, converters, magnetic 
amplifiers, power supplies, and 
inverters. Design experience in 
several of these areas is desir­
able.

Join RS Electronics now — 
we're growing, and our engi­
neers will grow professionally 
too! Telephone DAvenport 1-1 130 
or write P.O. Box 1 1368, Station 
A, Palo Alto, California.

I

d
/hs electronics corporation

r O OOI !•»«• • STATION A • PALO AI.TO CAJ.lT

the report-film producer must use film 
shot in the laboratory and mock-ups 
instead of actual operations. Animation 
is especially effective in supplying in­
formation where film of actual opera­
tions is not available.

Brickley described a technique which 
is especially suitable for report films, 
which he referred to as "live camera." 
This method is similar to the production 
of live television programs, hence the 
name. It entails the use of usually two, 
sometimes three cameras which, along 
with sound-recording equipment, are 
run continuously throughout each se­
quence.

The presentation is done by someone 
associated with the project being re­
ported on. It is often unrehearsed, takes 
the form of a lecture or panel discus­
sion. Props such as models, actual

(Continued on page 20)

cal films, and showed how motion pic­
ture technical services can be em­
ployed. Members of Palmer Films' tech­
nical staff were on hand to conduct the 
tour throughout their facilities and to 
answer questions.

Brickley, for 15 years a film writer 
and audio-visual consultant, spoke first, 
on the topic, "Motion Pictures as An­
other Tool for the Engineering Writer." 
He observed that motion pictures are 
being frequently used as the media for 
progress and technical reports to Gov­
ernment contracting agencies by de­
fense industries.

As in other phases of technical pub­
lication, he noted, often there is little 
time to prepare for the production of 
films, and seldom is there the chance 
to make elaborate studio setups. Thus,

PEONAGE

Midwest continued to "plod along" in 
electronics, it will become the "peon 
group" of the industry. "If you plod 
along doing hard, unexciting work and 
making a living, the East Coast and 
particularly the West Coast electronics 
industries will have all of the fun and 
most of the growth."

Indicating the background for this 
situation, Terman pointed out that the 
state of California produces more men 
with advanced degrees in electronics 
each year than do all the institutions in 
the states of Illinois, Indiana, Michigan, 
Minnesota, and Iowa put together. "By 
and large," he said to the Chicago gath­
ering, "you do not know how to make 
use of the 'egghead' type. As a result 
you don't even fight over the masters 
and doctors candidates being produced 
by your own universities, let alone by 
universities in the rest of the country.
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Take a look at the world’s most advanced voltage-tunable magnetron: 
Eimac’s new X-747, shown here with its magnet and cavity. This new tube 
can be tuned over the exceptional range of 400-1200 megacycles —a range 
approached by no other electronically tunable device. And it’s extremely 
linear! Nominal output power of the X-747 is 100 milliwatts.

And too, the X-747 is easier to use than any similar device. No compli­
cated heater voltage regulation is needed. Back heating is eliminated 
through its exclusive indirectly-heated matrix cathode plus advanced 
electron injection design. And heater power supply can be either AC or DC.

These advances make possible the most reliable voltage-tunable mag­
netron available today. Eimac can readily develop and produce other 
VTM types to meet your specific needs. For full information,  
write: Microwave Product Manager, Eitel-McCullough, Inc., !
San Carlos, California.
MICROWAVE TUBES • AMPLIFIER KLYSTRONS • NEGATIVE-GRID TUBES
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ULTRAMICRO WAVE
EQUIPMENT BY $

— it works —it’s accurate— it’s available
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meeting
HOW TO BE CREATIVE THOUGH 

MANAGERIAL

In October the PGEM met to consider 
the question: "Can Managers Remain 
Creative?" Professor John Arnold, Stan­
ford University, gave one of his out­
standing talks on the subject. His subject 
was of great importance to "engineers 
turned managers" who have been as­
sailed by doubts as to their contribu­
tions to the profession. Professor Arn­
old pointed out that of course managers 
can remain creative and good man­
agers do remain creative. He suggested 
that managers are creative through the 
exercise of their management responsi­
bilities.

Specifically, he pointed to the fol­
lowing significant management actions 
which help to promote creativity in 
others: 1. Recognition, 2. Stimulation, 
3. Encouragement, 4. Environment, and 
5. Rewards.

Finally, Professor Arnold pointed out 
that engineering management has a 
responsibility to understand the emo­
tional and intellectual factors which 
favor a creative climate and then to 
meet the needs for personal growth 
which help to maintain creative output.

Professor John Arnold has a nation­
wide reputation in creative engineering 
and comprehensive design. These sub­
jects are highlighted in a special two- 
week summer course for men in industry 
which was started at MIT and is now

MORE FILMS 

equipment if it is small, or 
charts, drawings, or scenes, 
used. The speakers are encouraged to 
use notes if they are needed.

The advantage of "live camera" tech­
nique lies in the direct eye contact that 
the performer has with his audience; 
each member of the audience, when 
the film is showed, feels that the speak­
er is directing the presentation to him. 
In this respect it can be even more 
effective than a live talk before a large 
group, where the speaker must direct 
(and therefore diffuse) his speech to a 
large area.

Brickley cited the example of one 
of evangelist Billy Graham's appear­
ances at which a large overflow audi­
ence watched him, via closed-circuit 
television, from another auditorium. 
Graham gained a greater response from 
the t-v audience than from the live 
audience.

The tour of Palmer Films' studios and 
laboratories showed them to be an ex­
ceptionally well-equipped films facility, 
with equipment needed to produce all 
types of 16-mm films. Coffee and dough­
nuts were served following the tour.

—JAMES WELDON

These millimeter wave units can greatly enlarge your 
scope of microwave activity, making research practical 
at 140 KMC.
De Mornay-Bonarcli manufactures these units specifi­
cally for use at 140 KMC. They work —we’ve been using 
them successfully in our own laboratories for develop­
ing other items. These instruments are accurate — 
functionally as accurate as D-B equipment used at 
90 KMC. You can order these units now —we’re cur­
rently filling orders on
Write for complete data

1

DE MORNAY-BONARDI
780 SOUTH ARROYO PARKWAY • PASADENA, CALIF.

Adjustable
R. F. Coils

A complete series of adjustable R.F. coils 
ranging from .091 to 125 mh.
By molding ceramic terminal rings and 
the ceramic coil form as one integral unit 
we have been able to eliminate brass 
terminal rings that affect the Q and 
tuning range of a coil. Also broken coil 
leads caused by ring slippage ceased to 
be a problem.
The use of a. newly designed ,,Trutorque” 
tension device prevents stripped threads 
on the adjustable stud.

Sub-Minialure 4oaooocbi
Dimensions (form): Dia

long. Mounting hole ’V/'

Miniature 4iaooocbi 
Dimensions (form): W' Dia.

long. Mounting hole Xs"

Standard 42aooocbi 
Dimensions (form): Ve" Dia. 
V* long. Mounting hole Ya"

Jumbo 43A000CBI
Dimensions (form): Yi" Dia. 
iXs" long. Mounting hole Ya"

ASK FOR OUR CATALOG 161
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MILLIVAC

COHU

• Watt meters
o Electrostatics
• R.F. & A.F. meters
o Flux meters
• Current product instruments 
•AC-DC transfer standards

PASADENA:

1055 E. Walnut • MU 1-7411

JOHN FLUKE MFG. CO.
(Calif, only)

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
PHOENIX:
111 W. Osborn Rd. • CR 9-1891
SACRAMENTO-FOLSOM:
ENterprise 1-0879 ► local call

UBIC
CORPORATION 
(So. Calif.-Arizona) •

MENLO PARK:
635 Oak Grove • DA 6-7937

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE .

SENSITIVE RESEARCH 
INSTRUMENT CO.

This is the new Ampex professional 
recorder Model PR-10, one of the ma­
chines under discussion by AES/PGA

november I960

Accuracies from 3% clown to .01%. Write or telephone for 
literature on Sensitive Research, Fluke, Cubic or Millivac 
lines... or for a sales engineer to call.

Instruments to Control... Measure... RecordL3J •

John E. Arnold

Fl

carried on at Stanford University where 
he has been a professor of mechanical 
engineering since 1957.

In addition to his work in mechanical 
engineering, he is in charge of a pro­
gram in the Stanford Graduate School 
of Business on the management of re­
search and development activities. He 
is a consultant to many major corpora- 
rions and departments of the United 
Slates Government on creativity and the 
management of creative personnel.

—L. M. JEFFERS

meeting review
NEW EQUIPMENT CLINIC

Early in October, the Audio Engineer­
ing Society and our Professional Group 
on Audio held a joint meeting to inform 
each other about the new professional 
product line of Ampex Corp. The engi­
neers responsible for the development 
of this new product line introduced a 
new stereo 2-track tape recorder, Model 
PR 10-2; a stereo 2-channel 4-station 
mixer, Model MX-10; and the integral 
speaker-amplifier, Model SA-10.

(Continued on page 22)

overjoyed
at the wide selection of 

meters and indicating instruments 
available from McCarthy

Never before such a choice! McCarthy offers complete performance 
data and specifications on 5000 meters. We supply anything from 
the lowest cost unit to a fully automated measuring system —saving 
you endless shopping around. You get quick delivery on most items.

• Laboratory standards
• Differential meters
• VTVMs
• Digital meters
• Portable and panel

secondard standards
• True RMS meters
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technical problems. Let us hear from you.
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tltCTRONICt.BC.

MlNlO PARK 
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tllCTRONIC 
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Opr men are trainedsip the application of these manufacturers’ 

products and will be"happy to consult with you about your

The Model 560-FM 

Standard Signal 

Generator 

is specifically 

designed to meet 

the exacting 

requirements 

of the Mobile 

Communications 

industry.

• NO. HOLLYWOOD
TRIANGLE 7-0173

• PALO ALTO
DAVENPORT 6-1493

Model 560-FM
Price • S640.00

• SAN DIEGO
BROADWAY 3-5500

OPTiMlZCO 
OfVKCS INC

ELECTRONIC
ASSOCIATES. INC

• PHOENIX & TUCSON 
ENTERPRISE 1200

John Francis O’Halloran & Associates
ELECTRONICS ENGINEERS - SALES REPRESENTATIVES

_> fl
IN ELECTRONIC PROD

E
KVINTMAL ELECTRONIC 
. PROOUCtS INC

Statham
DEVELOPMENT 
CORPORATION

MEASUREMENTS
Standard Signal 

Generator
for mobile communications ...

MEASUREMENTS 
A McGraw-Edison Division 

BOONTON,NEW JERSEY

Frequency ranges 25-54, 140-175, 400-470, 
890-960 Me.

Fine tuning control shifts carrier ±8 Kc.
Peak deviation to ±16 Kc. read directly 

on meter.
Residual FM less than 100 cycles at 460 Me.
Output 0.1 to 100,000 microvolts accurate 

±10% across 50 ohm termination.
Excellent stability.
Modulation by 1000 cycle internal 

or by external source. f JtL.

MORE AUDIO

George Rehklau, manager of the me­
chanical development section, outlined 
new mechanical features of the tape­
recorder transport system including the 
use of eddy-current clutches, new cap­
stan and speed-change assemblies, a 
remote control box, and a self-thread­
ing tape mechanism. Charles Wilkins, 
senior electronics engineer, described 
novel and simplified features of the 
tape-recorder and tape-reproduce am­
plifiers, including plug-in equalizers for 
frequency compensation, nuvistor pre­
amplifiers, and solid-state rectifiers. 
John Bennett, electronics engineer, in 
discussing the circuit design of the ste­
reo MX-10 mixer, emphasized its abili­
ty to accommodate a wide dynamic 
range of input-signal levels.

After each of these speakers had 
held forth approximately 20 to 30 min­
utes, all made themselves available to 
answer questions from the group. Fol­
lowing this, there was a demonstration 
of the equipment which elicited further 
questions.

—ED DOWLING AND S. OLESON

m e e 1t n g
GROWING CRYSTALS

Growing crystals was the subject of 
the October meeting of the Professional 
Group on Product Engineering and Pro­
duction at Knapic Electrophysics, Inc. 
The meeting was attended by an en­
thusiastic group from a broad variety 
of fields ranging from components 
manufacturing to systems. The topic 
was "Theory and Practice of Impurity 
Concentration and Control in Silicon 
Mono Crystals" and the meeting, which 
included a plant tour and demonstra­
tion, was held at Knapic's Facilities at 
Industrial Avenue in Palo Alto.

Bob Yeaman, vice president of manu­
facturing, said that the company was 
formed in December, 1957, by Dr. 5 
Knapic for the sole purpose of growing i 
single crystals for manufacturing of 
transistors and diodes. The company, ( 
which has about 100 employees and is 
housed in the 30,000-square-foot build­
ing, operates on three shifts, five days 1 
per week. Interestingly enough, the 
yield from the graveyard shift is just I 
as good and sometimes even better 
than the other two shifts, which is quite 
contrary to the general condition in in- | 
dustries. The explanation to this is that 
the operators are left more undisturbed 
to do their job.

The main speaker, Horst Kramer of 
Knapic, came to the United States from 
Germany via Canada where he received . 
his BS degree in physics in 1959 at Co­
lumbia. After his graduation, he came 
to Palo Alto to start working on his | 
masters degree at Stanford. In the •



■

WWE

BEHLMAN.

grid — 23

AC
F01B 
WTO

nov emb er I960 

_____

FOR THOSE SEEKING PURE WAVE FORM, the Belilmao INVERTRON* provides, 
among many othertfnngs, the best. Harmonic distortion^ remains an absolute 
minimum throughout the frequency range despite wide variations of line and 
load. Behlman provides exceptionally stable sources of AC power from 20va to 
lOO.OOOva in 1, 2, and 3 phpse output£from 1 cycle to lOOKC'with Iess4han 
1% distortion and frequency accuracies up to 0.00001%.
For those “at sea” about AC power 
sources, Behlman will send a free copy 
of its new guide, “AC Power Supplies.” BEHLMAN ENGINEERING COMPANY 

2911 Winona Avenue. Burbank, Calif?
A subsidiary of Electronic Energy Conversion Co’roora tion

Afewrj. Yeaman, Kromer, Eldon, Kra­
mer, and Fuller were part of the crowd 

the Knapic field trip staged by 
PGPEP

meantime, he gained employment at 
Knapic.

Kramer said that it took eight months 
after the plant had started before it 
was really rolling. The many variables 
in growing crystals make the task a 
matter of tight control. Knapic is a job 
shop and grows crystals to customer 
orders. Their market is world wide.

By graphical means, Kramer demon­
strated the effect of impurity concentra­
tion on the characteristic of a crystal. 
Impurity is only one phase of the con­
trol. Such matters as radial spread, and 
control of variations along the axis are 
among the different variables to con­
trol. Various means of performing this 
control were described.

The addition of impurities makes re­
sistivity of desired value. However, the 
crystal rejects dope that is intended to 
go into the crystal. In addition, oxygen 
will act as a donor of impurities which 
furthermore complicates the complete 
control of growing silicon mono crystals.

After Kramer's presentation, a plant 
tour followed. The first crystal was 
grown by Czochralski as far back as 
1918 and the equipment at Knapic's 
plant certainly indicates that we have 
come a long way since the days of 
Czochralski. Among the departments 
visited was the clean room, where the 
charges are prepared to grow crystals 
to meet customer's specifications. The 
work orders and routing slips certainly 
verify the fact that Knapic has a wide 
spread of customers.

The department that created the 
greatest interest was the growing de­
partment, where the growers and as­
sociated control equipment were thor­
oughly pursued by all participants in 
the meeting. The cutting operation, 
using diamond cutters, was combined 
with the test and classification depart­
ment where we could see the final crys­
tals. Apparently, there is no limit to 

(Continued on page 24)
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The model K5-U UNIVERSAL LINEAR OPERATOR 
simplifies PRECISE PARAMETER PROGRAMMING

New P-2 Operational Amplifier. ALL SOLID STATE 
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MORE CRYSTALS
the size that can be grown as we saw 
crystals as large as four inches in 
diameter.

The meeting was concluded by an 
interesting question-and-answer period, 
followed by refreshments.

—OLOF LANDECK

I DATA 
I 3TOAA0C

mouth, N.J., under direction of the Ad­
vanced Research Projects Agency of the 
U. S. Department of Defense in Wash­
ington, D.C.

The payload of the Courier system, 
the satellite itself, was designed and 
developed in Palo Alto at the Western 
Development Laboratories of Philco Cor­
poration in accordance with specifica­
tions by the directing agencies. It is one 
of several satellite programs for gov­
ernment agencies which Philco now has 
under way but it is considered the most 
advanced space vehicle ever developed 
by Philco.

Ground complexes were provided by 
the International Telephone and Tele­
graph Company's ITT Laboratories at 
Nutley, N.J. while tracking antennas 
were provided by Radiation, Inc. of 
Melbourne, Florida.

Courier was blasted into space by a 
Thor-Abie-Star vehicle launched by the 
U.S. Air Force.

The satellite is expected to orbit the 
earth every 110 minutes for a pro­
longed period of time at an altitude 
averaging 600 miles from the earth's 
surface. It will be in view of each 
ground station for varying periods up 
to 15 minutes. During this time, it will

(Continued on page 26)

Pat. No. 2-765362 — Pat. No. 2-860176

Screen rooms-double elecrically isolated
PROVED BEST

By Comparative Test
By Independent Test Engineers

Compare for yourself . . . Ask for the Data

ERIK A. LINDGREN & ASSOCIATES, INC.
Local Representative: WILLIAM THEISNER & CO. RE 9-6460 

405 S. Sunnyvale, Sunnyvale, Calif.

meeting review
COURIER TALK

Members and guests attending the 
joint October Meeting of the PGSET and 
PGRQC were enthusiastic in their com­
ments and questions concerning the 
Courier Satellite communications system 
described by G. O. Moore, satellite pro­
grams manager of Philco WDL. Mr. 
Moore supplemented his talk with a 
short movie and color slides of the 
Courier satellite developed by Philco 
and described the system operation. He 
also pointed out that the success of the 
program was brought about by cooper­
ation between design and development 
engineers and the reliability and qual­
ity-control sections.

The 500-pound "Courier" satellite 
which appeared on last month's Grid 
cover, will girdle the earth nearly 14 
times daily and is designed to pick up 
messages at one point and deliver them 
to another.

Different from its recent predecessors, 
the Department of Defense's Courier is 
not intended for navigation purposes or 
scientific measurements, nor is it on 
a reconnaissance patrol in space. It 
is out there expressly to test its ability 
to relay messages for communications 
between ground stations.

Its capacity is estimated to be equiv­
alent to 3,725,000 words a day — 
enough to fill around 513 solid pages 
of newspaper information without ads 
or pictures in the standard 8-column 
size.

The satellite system was conceived 
by the U. S. Army Signal Research and 
Development Laboratory at Fort Mon-
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ELECTRONIC ENGINEERS
&

SCIENTISTS

(Companies pay the fee, of course.)

Professional & Technical

Palo Alto, California
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Inquiries from qualified scientists and engineers are invited 
to the personal attention of Dr. James Fletcher, president.

Stanford University 
Medical Center

Space Electronics Corporation is actively engaged in 
both creating and constructing a wide variety of 
advanced electronic systems vital to continued 
progress of the nation’s missile and space programs. 
Significant demonstrations of this ability are two highly 
miniaturized systems conceived and fabricated by SEC 
forCalTech/NASA Jet Propulsion Laboratory. Consum­
ing less than 1 watt each, they are the Digital Data 
Automation System and Spacecraft Radio Command 
System for the advanced lunar and deep space probe 
known as...

Drop in for

ABACUS

Recruiting Associates
(A Division of the Permanent 

Employment Agency)
825 San Antonio Rd. Palo Alto

DA 6-0744

SPACE ELECTRONICS / CORPORATION
930 Air Way Glendale 1, California CHapman 5-7651

a free

and learn about the opportunities 

for career advancement with our 

many client firms on both the West 

and East Coast.

Life In The Solar System
At Stanford University we are as­

sembling a small research team to design 
and evaluate a number of advanced In­
struments to detect forms of life, familiar 
or exotic, that may have evolved beyond 
the earth (See Science, Aug. 12, I960, 
p- 393). This long-range program is sup­
ported by the National Aeronautics and 
Space Administration.

To complement a strong capability in 
microbiology and biochemistry we re­
quire a research associate in instrumen­
tation. His function would be the col­
laborative design, procurement, construc­
tion and maintenance of advanced 
instruments with special emphasis on 
optical techniques (e.g. UV spectrom­
etry and microscopy; interferometry; 
light piping) and electroniic links (e.g. 
digitalized television; signal analysis) 
to telemetry.

We are therefore looking for a physi­
cist or engineer with an unusual breadth 
of scientific knowledge, imagination, 
energy, enthusiasm and practical talent 
who enjoys working in a very small tal­
ented group and with his own hands.

If you have the capabilities to meet 
this unique challenge, please write with 
your resume of pertinent experience and 
qualifications to Room M-302.
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Ampex Specifies 
Tung-Sol Transistors 
for FR-600 analog 
tape recorder

Paylood Weight

Payload Size

Satellite Spin Rate 

Orbit Altitude

Total Power 
Consumption 

Standby 
Active

Tracking Method

Four Microwave 
Receivers

Read In-Read Out 
Time

Four Microwave 
Transmitters

Five Minutes

VHF
8 Watts Power Output 
F-M—Dev. 100 kc

VHF
N.F. 12 db Transistorized 

F-M

Two Telemetry
1.5 Watts Output 
F-M—Dev. zt 6 kc 
Two Acquisition 
50 Milliwatts Output

Unmodulated

Command
NF—6 db Transistorized 
Unmodulated

7 IRIG Commutated 
Channels—35 Parameters

Puerto Rico and 
Ft. Monmouth, N.J.

--- R. D. BAKER

SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

SAN FRANCISCO

PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

®TUNG-SOL*
ELECTRON TUBES 
SEMICONDUCTORS

meeting
PATTERN PROBLEMS

MORE COURIER

accept messages from one ground sta­
tion; store them, and on command, de­
liver them to another.

Dimensions and working specifica­
tions for Courier are.-

Approximately 500 lb.

Approximately 51 in. 
diam.

Approximately 40 r.p.m.

Approximately 600 
Nautical Miles

Approximately 14,400 
mph

Nickel Cadmium Batteries 
12 Amp. Hour—28 Volt 

19,152 Solar Cells—Av­
erage Charging Rate 
1.8 Amperes

a question-and-

Hans J. Bremmerman of the U.C. 
math department spoke to the local 
chapter of the Professional Group on 
Electronic Computers on October 25 at 
the LMSD Auditorium in Palo Alto. His 
subject was Self-Adaptive Systems.

The topic of self-adaptive or self­
organizing systems is a challenging 
area of how the mind works. Dr. Brem­
merman spoke on the technique of be­
haviorisms of a human and how they 
might be simulated at the input-output 
level or the neuron level.

In the area of input-output simula­

tion, problem solving has been demon­
strated by Newell, Shaw, and Simon, 
the Sentenial Calculus Machine, and the 
Geometry Machine. In pattern recog­
nition very little success has been at­
tained. In game theory the gome of 
chess is always of interest. This is an 
example of a completely determined 
problem but of astronomical size.

Bremmerman's approach to the pat- 
tern-recognition problem is that of a 
learning process. He states that bio­
logical evolution is an example of an 
external learning process and he is 
presently developing a model of evo­
lution that, if successful, will assist in 
pattern recognition.

More and more in modern appli­
cations where there can be no 
compromise in component per­
formance and reliability you’ll 
find designers specifying Tung- 
Sol products. For quick and effi­
cient technical assistance in the 
application of Tung-Sol tubes, 
transistors, silicon rectifiers and 
miniature lamps, contact:

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

ANGELS, BIRDS, AND RADAR

A bout with the dentist laid low the 
first speaker of the San Francisco Chap­
ter of PGAP, Dr. Myron G. H. Ligda of 
Stanford Research Institute. In his place, 
his able co-worker, Dr. Roland Nagle, 
carried on and spoke on "Meteorologi­
cal Factors in the Refraction of Micro­
wave Energy." Nagle was introduced by 
the new PGAP chairman, Dr. Richard 
Honey.

Radar observation has been affected 
by storms and other atmospheric condi­
tions. This has been turned from a han­
dicap to useful purpose by the radar 
meteorologist. Radar is thus useful as 
a weather-information tool. It also aids 
in determining the intricate relationship 
between the dynamic composition of 
the weather and electromagnetic propa­
gation. Eventually this should aid in 
designing radar that can locate distant 
objects further away and in greater 
detail.

The effect of temperature, pressure, 
and water-vapor content on the index 
of refraction was initially described. 
Most curious and interesting of all radar 
echoes are those received from clear 
sky. Echoes of this type have been 
tagged by the picturesque designation 
of "angels." Birds, hot air therms, haze 
layers, temperature inversion and fronts 
between air masses can, under suitable 
conditions, cause angels. Another in­
teresting phenomenon described and il­
lustrated was echoes from lightning 
strokes. Strokes fifty or sixty miles in 
length are commonly seen on the radar 
scope.

A movie on anamolous maritime echo 
from picket ships stationed 350 miles 
off the California coast closed the talk. 
Examples of second- and third-trip 
echoes from as far as 850 miles out 
were illustrated.

After the formal talk 
answer period ensued.

10 Watts
225 Watts

Beacon in Satellite — 
Auto-Track — Antenna 
on Ground

Active—21 Selected Com­
mands Via VHF and 
Microwave

Five Tape Recorders
4 Digital and 1 Analog

Fifteen Megabits
NRZ Tele Type at 

Kilobits/Sec. or 30 cps 
—50 kc Analog Equiv­
alent
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FIRST ANNUAL

Technical
FORUM

Lectures and Demonstrations by 
ESI Technical Staff on:

ft CONTROL SYSTEM ANALYSIS
Design of feed-back control systems using Root Locus 
and Bode Plots as implemented by the revolutionary 
ESIAC ALGEBRAIC COMPUTER.

PALO ALTO
Wednesday, Thursday, Nov. 30, Dec. 1—11 a.m. to 10 p.m. 

Rickey's Studio Inn, 4219 El Camino Real

OAKLAND
Tuesday, November 29 — 1 p.m. to 9 p.m. — London House 

Chuck Wagon, 34 Jack London Square, Oakland

/ Impedance Bridges and Accessories
/ Decade Voltage Dividers
/ Decade Resistors and Capacitors
I ESIAC Computers

Electro Scientific Industries
7524 S.W. MACADAM • PORTLAND 19, OREGON 

CHerry 6-3331

ELECTRO-MEASUREMENTS, INC.

Mini Lines
The new 
miniaturized 
encapsulated 
delay lines.

SACRAMENTO
Monday, November 28 — ll a.m. to 9 p.m. — Hotel Eldorado 
(Room I 05 and I 65), Freeway U. S. 40E at Canterbury Road.

new product capsule 
advertisement

DELAY-LINE 
FLATS

New elliptical core de- 
sign offers wide range 
of characteristics.

MAGNETIC-CORE 
DELAY LINES
Excellent transmiss 
fidelity.

OSCILLATOR 
FOR F-M TELEMETERING

Excellent data stability for f-m tele­
metering applications ranging from 
-55 C to 25 C is possible with the 
new Dorsett Electronics Model 0-20 volt­
age controlled subcarrier oscillator. The 
solid state device is packaged in a 
die-cast aluminum case.

Designed to meet a wide range of 
missile, satellite, aircraft, land-line and 
industrial applications, the 0-20 has 
adjustment controls for centering, devia­
tion sensitivity, and output, accessible 
at the top of the unit.

The Model 0-20 is available in all 
standard IRIG channels with inputs of 
either 0 to 5 volts, or —272 volts to 
+272 volts. Price, less than $300.00 
in quantity; normal delivery, 30 to 
60 days.

Dorsett Electronics Laboratories, Inc., 
119 West Boyd, Norman, Oklahoma.

Our Delay Lines are being 
used by leading manufac­
turers of commercial and 
military electronic equipment.

COLUMBIA TECHNICAL CORP.
61 02 Thirty-First Ave. — Woodside 11. N. Y. i

☆ PRECISION MEASUREMENTS TECHNIQUES 
Latest developments—precision measurements with 
Capacitance and Universal Impedance Bridges; meas­
urement sensitivity of Resistance Bridges; use of 2, 3 
and 4-terminal measurement techniques.

Also, practical, illustrative demonstrations 
of precision measurements equipment 

under actual working conditions.

See Schedule Below for Times and Places
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IT IS REPORTED

BOONTON, NEW JERSEY

0.25%, 105 to 125 volt* AC line.

POWER INPUT:

■■eight — 10 lb*.
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CONSTANT CURRENT SUPPLY
Model 151 

SPECIFICATIONS

/za

/za

AC Impedance

1 Meg./50 mmfd.
400 K/0.02 mfd.

10 K/0.05 mfd.

Range 

0.5 to 5 ma 
5 to 50 ma 
50 to 500 ma.

^Juan-Tecl> Laboratories

’.IX-

Situated on a low hilltop in Stanford Industrial Park, Hewlett-Packard Company's 
new $4.5 million plant is among the most modern facilities in the electronics 
industry. This aerial view, looking southwest, shows the plant's four principal 
buildings, its enclosed patio and 2,000-car parking area. The plant, which employs 
about 2,300 persons, is located on a 50-acre site overlooking Palo Alto and the 

lower San Brands co Bay

seven others organized and founded 
Fairchild Semiconductor Corporation.

The election of John P. Day as vice 
president for engineering of Granger 
Associates has been announced. Since 
1958 Day has been consulting scientist 
in the electronic research and develop-

Ripple

1.5 
15 
50

Eugene Kleiner has been appointed 
manager of administration and research 
services for Fairchild Semiconductor Cor­
poration's research and development 
center at 844 Charleston Road, Palo 
Alto. Formerly, Kleiner was manager 
of manufacturing engineering at Fair­
child's transistor plant in Mountain 
View. In October 1957 Kleiner and

Dr. G. M. Amdahl has rejoined Inter­
national Business Machines Corp, as 
special assistant to the vice president 
of research and engineering. Amdahl, 
a senior staff engineer at Poughkeepsie 

(Continued on page 30)

jj1. ■■'''<

HUGH GRAY COMPANY 
ELECTRONIC MANUFACTURER’S REPRESENTATIVE 

216fi MARKET STREET, SAN FRANCISCO, CALIFORNIA 

Telephone Klondike 2-1777

ment program at Lockheed missiles and 
space division. He is a past chairman 
of the San Diego Section and has been 
a member of the Seventh Region Com­
mittee of the Institute. He is a member 
of SMPTE.

Advancement of John W. Ballard to 
the post of manager of applications 
engineering at Granger Associates has 
been announced. Ballard has been on 
the applications-engineering staff at 
Granger Associates since last winter. 
Ballard attended Dartmouth College 
with a Holloway Naval Scholarship. He 
received his AB cum laude and an MS 
in electrical engineering and business 
administration in 1956.

\1 I 
Day

OUTPUT: 0.5 to 500 ma. DC in three range*; 0.5 to 5 ma., 5 to 50 ma., 
and 50 to 500 ma. Maximum terminal voltage is adjustable from 
0.5 to 20 volts DC.

REGULATION: 0.25%, 0 to 20 volts load.

Bell Telephone Laboratories researchers B. P. Logan and Dr. 
M. R. Schroeder (supervisor of acoustics research at the lab­
oratories) work on development of a ' colorless' artificial 
reverberator for acoustic conversion, with no undesirable 
side effects, of an ordinary auditorium into the acoustic equiv­
alent of a full-sounding concert hall. Topic was one of those . 
presented at the 60th meeting of the Acoustical Society of 
America in San Francisco October 20-22 Dr. Vincent

Salmon, SRI, general chairman

105- 125 volts, 50-60 cycles, 35 watt*.

DIMENSIONS: Height - S’A", Width- 5", Depth — 7%" (overall). 

Weight —7% pounds; Shipping

PRICE: $275.00 F.O.B. Boonton, N. J.
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WESGO-a local manufacturer offering these 
premium quality products to the electronics industry:

WESTERN GOLD & PLATINUM COMPANY
Located to serve you • Dept. G11, 525 Harbor Blvd. • Belmont, Calif. • LYtell 3-3121

High alumina ceramics—three vacuum-tight aluminas with A 1,0.. contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum Al,0.).
These strong, hard, abrasion resistant ceramics offer exceptional chemical 
inertness, high thermal conductivity, superior electrical properties, even at 
extremely high temperatures. Available in sizes and shapes to meet your 
individual specifications.
Ultra pure low vapor pressure brazing alloys—a complete range of melting 
points and wetting characteristics, available in wire, ribbon, sheet, powder, 
preforms and the new Wesgo Polyform, for flexibility and economy.
“VX” Super Refractory—Wesgo ceramics with uniquely high resistance to 
thermal shock, ideal for use in furnace brazing, available in boats, slabs, special 
brazing fixtures.
Silver metallizing paint & flake—electrically conductive coating for ceramics, 
glass, plastics, mica, titanites, paper and other materials.
Precious metals—high purity platinum, gold, silver and alloys of these 
metals in many forms to meet your need.

Wesgo—long the standard of the vacuum tube industry, 

a growing supplier of semiconductor components.

OUTSTANDING PROFESSIONAL OPPORTUNITIES NOW
Mechanical Engineers
Experience in design of small electro-mechanical com­
ponents, project level responsibility. Knowledge of 
close tolerance design and miniature precision bearings 
required.

Methods Engineer
BSEE or IE. Electronic design and 3 years methods en­
gineering experience in instrumentation field desirable. 
Practical experience in electro-mechanical assemblies, 
printed circuit board design.

© Additional Engineering Positions Available

TELEPHONE OR WRITE: E. R. Scott to arrange immediate confidential interview

o If immediate interview inconvenient, please send a 
detailed resume to Personnel Manager. All replies 
strictly confidential and acknowledged.

Electronic Engineers
Project engineer status on design programs involving 
transistorized electronics and electro-mechanical de­
vices. Transistor design experience, pulse and switching 
circuits preferred.

Research Director
Physicist, responsible for study, development, and pro­
gram direction of applications in new field of data 
handling.

PRECISION INSTRUMENT COMPANY
IOII Commercial Street • San Carlos • California • LYtell I-444I 

REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD

noVember 1 960
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New Product of the Month
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Perkin 5-AMP Power Supply is Transient-Free WalkerAmdahl

i

i

<

Benford Sweo
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GUDELACE
TAKES THE

SLIPS

LACING

I

Excellent for laboratory testing of transistorized loads, Model MTR036-5A 
has a specially designed regulation circuit with its own instantaneously acting 
transistors. Reliable magnetic amplifiers provide static regulation.

A. J. Johnson, vice president of the 
development and engineering division 
of Shell Development Company's Em­
eryville research center will become 
vice president in the company's head 
office in New York, about the first of 
the year. When this transfer becomes 
effective, T. W. Evans, vice president­
research, will become vice president 
and general manager of the Emeryville 
Research Center.

I
I

Ok

Transistor-ruining transients 
solid state power supply with a )

from 1952 to 1955, is presently located 
at San Jose research laboratory. In his 
previous assignment with IBM, he was 
instrumental in the development of the 
704 computer. He comes to IBM from 
the Aeronutronics Division of Ford Mo­
tor Co. where he was manager of 
equipment engineering. Earlier he was 
a member of the senior staff of Thomp- 
son-Ramo-Wooldridge, Inc. He is a mem­
ber of the American Physical Society, 
Sigma Tau, Sigma Pi Sigma, and Sigma 
Xi.

Robert M. Walker has joined the re­
search laboratory to undertake ad­
vanced work in systems science. Walker 
comes to the San Jose installation from 
IBM's Watson Laboratory in New York 
City where his most recent assignment 
was as manager of reliability research. 
Walker is a member of APS and AAAS.

Konrad H. Benford has been appoint­
ed manager of field engineering for 
Eldorado Electronics, Berkeley.

Benford, who will provide liaison 
between Eldorado and customers with 
special systems requirements, served 
from 1953 to 1957 as director of the 
instrument laboratory at the Enrico 
Fermi Institute for Nuclear Studies.

BROS. SILK CO., INC.
Executive Offices 

12 South 12th Street 
Philadelphia 7, Pa.

; are completely eliminated by a new Perkin 
regulated DC output of 0-36 volts at 5 amps.

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

Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips 
or rejects—and that’s real economy. Gudelace is the original flat lacing tape. It’s 
engineered to stay flat, distributing stress evenly over a wide area. The unique nonskid 
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace 
is made of sturdy nylon mesh, combined with special microcrystalline wax, for out­
standing strength, toughness, and stability.

Write for a free sample and test it yourself. See how Gudelace takes the slips—and 
the problems—out of lacing.

GUDEBROD
Electronic Division West Coast Office

225 West 34th Street • 2833 S. Olive Street
New York 1, N.Y. Los Angeles 7, Calif.

Dynamic line regulation is 15mv; maximum RMS ripple, 2mv; maximum 
dynamic impedance: 50 milli-ohms. The unit is short circuit proof, has no 
fuses, and features automatic current limiting. This unit is typical of a com­
plete line with ratings up to 100a. Detailed information is available from 
PERKIN ELECTRONICS CORP., 345 KANSAS ST., EL SEGUNDO, CALIF. 
Represented by: Cerruti Associates, P.O. Box 509, Redwood City, Calif., 
Phone EMerson 9-3354.
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Willard H. Fenn, graduate with BS 
and MS degrees in electrical engineer­
ing from the University of California, 
has been appointed vice president in 
charge of West Coast operations of 
FXR, Inc. Headquarters will be in Ven­
ice, Calif.

RECEPTION
The 85 foot parabolic 
antenna at Goldstone, 
California built in 
1958 and used in 
tracking and record 
mg telemetry from 
U.S. spacecraft.

Applied Technology, Inc., Palo Alto, 
has appointed John B. Pettegrew to the 
newly created post of engineering mar­
keting manager. Pettegrew, since 1958 
chief engineer at Menlo Park Engineer­
ing, will coordinate ATI's customer liai­
son program.

TRANSMISSION 
This 85 foot antenna, 
seven miles from 
the reception facility, 
has recently been put 
in operation to trans­
mit signals to U.S. 
spacecraft.

tute of Technology. After 13 years of 
engineering experience with Philco Cor- 

(Continued on page 32)

MORE SWINGS
Appointment of Arthur P. Notthoff, 

Jr., to the position of manager of engi­
neering of the electronic systems divi­
sion of Dalmo Victor Company has been 
announced. He joined the firm in 1949 
as a research engineer after receiving a 
master's degree in electrical engineer­
ing from Massachusetts Institute of 
Technology.

Edwin A. Sweo has been appointed 
manager of the servo engineering de­
partment. He will fill the vacancy cre­
ated by the appointment of Notthoff. 
Sweo joined Dalmo Victor in 1956 as a 
member of the Stanford-Dalmo-Victor 
Honors Cooperative Program, under 
which full-salaried Dalmo Victor engi­
neers take part-time classes at Stanford 
University working toward advanced 
degrees. His new position represents 
the first appointment to managerial 
status of a Dalmo Victor participant in 
the Honors Program.

An eastern office of the application 
engineering department of Dalmo Victor 
Company has been established in Bal­
timore, Maryland, headed by Michael 
Lichtenstein. He joined Dalmo Victor in 
1948 as a research electronics engineer, 
and has served in engineering, purchas­
ing, and technical sales.

Research Scientists
Digital data and control system 

analysis and synthesis.

OPENINGS IMMEDIATELY AVAILABLE

Radio Research Engineers
Design of advanced RF 

transmitter/receiver equipment.

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA • CALIFORNIA

SEND COMPLETE QUALIFICATION RESUME NOW FOR IMMEDIATE CONSIDERATION

Antenna Specialists
Analysis, design and evaluation 

of giant Antenna Structures and 
Servo Systems. 

Mathematicians or Communication System Analysts 
Analog and Digital system analysis. Noise, coding, in­
formation theory. Linear and non-linear filter theory.

Several openings also exist for supervisors of Research and 
Advanced Development Projects performed by industry for JPL.

Frank G. Marble, formerly vice presi­
dent and general manager of Boonton 
Radio Corp., a subsidiary of Hewlett- 
Packard, has joined Systron-Donner 
Corp, as assistant to the president. 
Marble is a graduate of Mississippi 
State College and Massachusetts Insti-

Clayton C. Farlow has been named 
manager of research and development 
of the Deleon Corporation, Palo Alto. 
He was formerly engineer-in-charge at 
Sylvania electronic defense laboratories 
in Mountain View.

Lane Upton, a project engineer, has 
been named to the newly created post 
of manager of contract development. 
Prior to joining Deleon, Upton was a 
project engineer for Kaar Engineering 
Corp., Palo Alto, where he was in 
charge of design for radio communi­
cation equipment, navigational aids 
equipment and government contract 

work.

SENIOR RESEARCH SPECIALISTS 
New opportunities involving advanced research and develop­
ment projects are now open at JPL in the Laboratory’s Tele­
communications Division for engineers and scientists capable 
of assuming a high level of technical responsibility.

SOME SPECIFIC

Communication Specialists
Execution of RF tracking and 

communication system projects.
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Capacitors

ENGINEERING
^REPRESENTATIVES

administrative
Melabs, Palo Alto,

?

•James Cunningham, Son & Co.
Crossbar Switches, Scanners

• Diehl Manufacturing Co.
Servo Motors, Tachometers

• Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras

• Julie Research Laboratories, Inc.
DC Standards, Precision Resistors

• Owen Laboratories, Inc.
Power Supplies, Strain Gage Balances

• Rinco, Inc.
Impedance Bridges, High Resolution 

Potentiometers
• Theta Instrument Corp.

Synchro Test Equipment
• Voltron Products, Inc.

Expanded Scale Meters

MORE SWINGS
poration, Bell Telephone, and Pratt and 
Whitney Aircraft, he spent 3 years as 
sales manager of Kay Electric Company 
and from there he went to Boonton 
Radio.

★ 130 NORTH B STREET
San Mateo, California 
Diamond 2-7057

San Carlos, California

Dr. Benjamin Epstein is now a full- 
time consultant in statistics. Epstein has 
been professor of mathematics at 
Wayne State University and visiting 
professor of statistics at Stanford Uni­
versity. He received his BS and MS de­
grees from MIT in 1937-38 and his PhD 
from the University of Illinois in 1941.

Epstein is a
Mathematical Society, Mathematical As­
sociation of America, Institute of Man­
agement Sciences, Operations Research 
Society of America, Biometrics Society,

member of the American

CORNELL. 
DUB I LI ER 

ELECTRIC CORP.
Affiliated with Federal Pacific Electric Company

★ LUSCOMBE ENGINEERING CO.
1020 S. Arroyo Parkway 
Pasadena, California 
MUrray 2-3386
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Watkins-Johnson Co., has filled two 
key positions on its administrative staff 
with Stuart G. Whittelsey, Jr. as admin­
istrative director and W. LeMar Talbot 
as contracts manager.

The new administrative director came 
from Litton Industries, Dayton, Ohio, 
and San Carlos, Calif. He is a graduate 
of Stanford University and has an MBA 
degree from the Harvard Graduate 
School of Business. Talbot was formerly 

services manager for 
for several years

C-D high reliability capacitors are most 
widely accepted for critical electronic ap­
plications because they are consistently 
the best. Technical data available. Write 
to Cornell-Dubilier Electric Corporation, 
4144 Glencoe Avenue, Venice, Calif.

>

f , ‘i a
Whittelsey Rubenson

If you are interested please forward 
resume or call the Personnel Depart­
ment at LYtell 1-8241.

High-speed research and instrumenta­
tion cameras and meteorological in­
struments are the activities of our 
instrument division. A versatile man 
with a BS or MS in cither electrical 
engineering or physics, a good grasp 
of circuitry and systems, an analytical 
approach, and the ability to take re­
sponsible, decisive action, will find 
an interesting and unusual career in 
this division.

It will be this man’s primary task 
to see that the latest concepts and 
techniques of electronics are kept con­
stantly applied to the camera and 
meteorological activity. For this, he 
must have a wide range of technical 
interests and 5 years of electronic in­
strumentation design or development.

J. Norman Nelson has joined the 
technical staff of Watkins-Johnson Co., 
Palo Alto, to be primarily concerned 
with the development of medium-power 
traveling-wave amplifiers.

Nelson spent the past three years 
with the Radio Corporation of America 
at Harrison, N. J., where he was re­
sponsible for the design and develop­
ment of low-noise and medium-power 
traveling-wave tubes. He is a graduate 
of Massachusetts Institute of Technology 
and had additional postgraduate studies 
at Rutgers University.

Activation of a new division for the 
development and manufacture of elec­
tronic systems and sub-systems has also 
been announced. Joseph G. Rubenson, 
formerly technical manager of the mul­
ti-million dollar AN/GLR-4 system pro­
gram at the Mountain View operations 
of Sylvania Electronic Systems Division.

Beckman & Whitley is a well estab­
lished concern in both of these fields 
as well as in missile components.

I . Ji



BALLANTINE’S MODEL 305A VOLTMETER

Epstein Walter

Also measures

Price: $395.
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Scale
is the usual Ballantine 
log-voltage and linear db, 
individually hand- 
calibrated for optimum 
precision.

Accuracy
is 2% to 5% OF 
INDICATED 
VOLTAGE, depending 
upon waveform and 
frequency.

Input Impedance 
is 2 meg, shunted by 
10 pf to 25 pf.
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Personnel in the electronic defense 
laboratories of Sylvania Electric Products 
Inc. have made the following shifts: 
Jack K. Carlyle, formerly head of the 
systems synthesis section, has been 
named manager of the missile and space 
department; Robert R. Fossum, previ­
ously head of the signal analysis sec­
tion, has been named manager of the 
advanced analysis department; Alfred 
E. Halteman will direct the systems 
analysis department; James M. Harley, 
formerly head of the systems studies 
and evaluations sections, has been ap­
pointed manager of the tactical elec­
tronic warfare department; and John W. 
Harper has been appointed to head the 
analyzer section.

MORE SWINGS
ond Sigma Xi.

He is a Fellow of AAAS, the Institute 
of Mathematical Statistics, American 
Statistical Association, and the Ameri­
can Society for Quality Control.

Complex Waveforms 
having fundamental of 
5 cps to 500 kc with 
harmonics to 2 me.

THIS “A” MODEL is the result of improvements 
and new features AFTER 11 YEARS OF MANU­
FACTURING THE VERY SUCCESSFUL MODEL 305

Write for brochure giving many more details

Menlo Park Engineering has appoint­
ed Charles Walter as sales manager. 
Walter, a graduate of the University of 
California, Berkeley, was manager of 
applications engineering for Granger 
Associates of Palo Alto for the past 1 8 
months. Prior to that time he was sales 
manager of Sierra Electronic Corp, for 
five years. Walter is an associate mem­
ber of AIEE.

— Since 1932 —

|0 BALLANTINE LABORATORIES 
Boonton, New Jersey

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

Represented by CARL A. STONE ASSOCIATES, Inc., 825 No. San Antonio Rd. — Palo Alto, Calif.

measures peak, or peak to peak 

3ULSES 
as short as0.5us

AT PULSE RATES AS LOW AS 5 pps 
... VOLTAGES OF 1 mv TO 1OOO v

grid returns
LETTER TO THE EDITOR

Dear Sir:
Would you be so kind as to explain 

for my benefit and that of several of 
my mystified colleagues the rather ob­
scure mathematics which appears on 
page 14 of your October issue.

Yours very truly.
George Spelvin

Our typographer has been queried on this sub­
ject and says it's all Greek to him. Here's what 
Reporter Barnett had in mind in his original 
Meeting Review.— Ed.

The angular precession frequency is 
257v — w — yH where H is the field 
strength and y is the gyromagnetic 
ratio of the electron. For an electron in 
free space, 7/2^ = 2.80 mc/sec oer­
sted.



HIGH-FREQUENCY
CURRENT PROBE

P6O16

PRICES:

Consolidated Electro-

CONNECTORS

34— grid

NEW

Tektronix, Inc PALO ALTO FIELD OFFICE

3944 Fabian Way, Palo Alto, California, DAvenport 6-8500

Wide-Band

Micromega Y & T 
Ferrite Circulators
Compact Configuration 
with Exceptional Performance

The P60I6 AC Current Probe and Type 131 Amplifier 
constitute a current-detecting system for use with a wide­
band oscilloscope. This system provides accurate displays 
for observation and measurement of current waveforms of 
low amplitude and fast risetime. Current range is 1 ma to 
10 amps. Passband, with a 30-mc oscilloscope, is 50 cps 
to 17 me.

Long narrow shape and convenient thumb control make 
the P60I6 easy to use. Just place probe slot over conductor 
and close slide with thumb—no direct electrical connection 
is required. Wiping action keeps core surfaces clean. Load­
ing introduced is so light it can almost always be disregarded.

A second system comprises the P60I6 with a Passive 
Termination. Although less versatile, this system provides 
for observation and measurement of current waveforms at 
frequencies to 20 me (with 30-mc oscilloscope) and sensi­
tivity of either 2 or 10 ma/mv (of oscilloscope sensitivity).

$ 75
160

15

Gladding McBean & Co.
TECHNICAL CERAMICS

Representing:

Guardian Electric Mfg. 
RELAYS, STEPPERS, CONTACTORS, 

PROGRAMMATION

Electro Switch Corp.
ROTARY SWITCHES, COMMUTATORS

Peerless Electric Products 
Division 

Altec-Lansing Corp.
TRANSFORMERS, FILTERS, POWER SUPPLIES

JACK KAUFMAN
126 - 25th Avenue 

San Mateo, California 
Fireside 1-4942

December 12-14 — URSI-IRE Fall 
Meeting. NBS Boulder Labs, Boulder, 
Colorado. A. H. Shapley, CRPL National 
Bureau of Standards, Boulder, Colorado.

December 1-2 — Eleventh National 
Conference Professional Group on Ve­
hicular Communications. Sheraton Ho­
tel, Philadelphia. Marion T. Speights, 
P.O. Box 443, Fort Washington, Penn­
sylvania. (Local participants include 
Larry Getgen, Lenkurt Electric Co.; and 
C. A. Rypinski, Secode Corp.)

Typical of Iho line, specifications of the Model SL250 
stripline Y-circulator include frequency range, 3300- 
3800mc; isolation, 22db min.; insertion loss, 0.30 
max.; VSWR, 1.20 max.,- size, 3’4" dia. by 1" height; 
connectors, type N.

Micromega Corporation ®
4134 Del Rey Avenue, Venice, California, EXmont 1-7137

P6016...............................
Type 131 Amplifier . . 
Passive Termination . .

These waveguide and stripline units give 
you reliable performance under rugged, 
continuous-duty operation. Designed by 
highly experienced microwave specialists, 
they give performance that lives up to their 
advertised specifications. These versatile 
units can be converted into microwave 
switches by replacement of the permanent 
magnet with electromagnets.
Micromega also has a line of broadband 
microwave coaxial isolators. Send now for 
technical data on Micromega’s ferrite cir­
culators and/or isolators.

events of interest
IRE MEETINGS SUMMARY

November 20-21 — Conference on 
Electro-Optical and Radiation Devices. 
Stanford Research Institute, Menlo Park. 
A. K. Wing, Jr., ITT Labs, Nutley 10, N.J.

Vacuum Tube Products 
Division 

Hughes Aircraft Co.
STORAGE MEMORY TUBES, SPOT WELDERS, 

VACUUM APPARATUS

December 13-15—Eastern Joint Com­
puter Conference. New Yorker Hotel 
and Manhatfan Center, New York. El­
mer Kubie, Computer Usage Co., 18 E. 
41 Street, New York 17, N.Y. (Local 
participants include Daphne Innes, Lav/- I 
rence Radiation Lab; and Lionello Lom- 
bardi, University of California.

NON-IRE EVENTS
On Saturday, November 26, at 

5:00 p.m., KPFA-FM, 94.1 megacycles 
Berkeley, will broadcast the regular 
"Equipment Report" program by R. S.

no v e mb er 1960

Typical of the line, specifications of the Model 
CM210 waveguide T- circulator include: frequency 
range, 6150 to 7550mc; isolation, 20db min.; insertion 
loss, 0.20db max.; VSWR, 1.15db max.; size, 3" x 
3’/e"x3%w; connectors mote with UG/50/U.
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ENGINEERS
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695 Bryant Street 
San Francisco 7, Calif. 

Telephone: EXbrook 7-1471

I

December 12—500-word summaries 
for 1961 National Symposium of the 
Professional Group on Microwave The­
ory & Techniques (Washington, D.C., 
May 15-17, 1961). Send to: Gustave 
Shapiro, Engineering Electronics Sec­
tion, National Bureau of Standards, 
Washington 25, D.C.

Lynch Communication 
Systems Inc.

Write or call
D. L. OESTREICHER

Manager of Engineering

The National Cash Register Company 
ELECTRONICS DIVISION 

1401 E. El Segundo Blvd. 
Hawthorne (Los Angeles), California 

PL 7-1811 
TIDEMARK RES. U.S. PAT. OFF.

IRE PAPERS CALLS
December 1—Papers for 1961 West­

ern Joint Computer Conference (Los An­
geles, May 9-11, 1961). Send to Pro­
fessor Cornelius Leondes, Department 
of EE, University of California at Los 
Angeles, 405 Hilgard Ave., Los Angeles 
24, Calif.

Experienced engineers for de­
sign of carrier telephone and 
multiplex equipment. Transistor 
circuit design experience neces­
sary.

Engineers who associate with 
Lynch will find greater oppor­
tunity to use their abilities and 
enjoy participating in the growth 
of this outstanding company. Sal­
ary and other benefits will ade­
quately meet your requirements.

CONTINUED 
COMMERCIAL 

EXPANSION 
AT NCR CREATES 

IMMEDIATE 
REQUIREMENTS 

IN LOS ANGELES 
FOR:

COMPUTER ENGINEERS 
Seniors & Intermediates 

Experienced graduate E.E.’swith 3 to 5 years 
in logic design and transistorized circuit 
design of digital equipment. Assignments will 
entail logic and circuit design of buffer stor­
age units and digital peripheral equipment.

TRANSISTOR POWER SUPPLY ENGINEER 
For assignment in specifying power supplies 
for both large and digital systems; supervis­
ing the design of supplies internally or by 
vendors, and evaluating supplies to determine 
conformance to specifications. Requires 
knowledge and design experience in solid 
state computer power supplies, their specifi­
cation, and associated transistor circuitry. 
Requires experienced graduate E. E. or man 
with formal training and appreciable practical 
transistor power supply experience.

TRANSISTOR CIRCUIT ENGINEERS 
Seniors & Intermediates

Highly creative positions are available in cir­
cuit analysis and design. Duties include: 
advanced mathematical studies in transistor 
circuitry, evaluation of transistor circuitry, 
component studies and keeping abreast of 
computer circuit advances. Circuit analysis 
ability and solid understanding of transistor 
theory essential. E. E. degree required.

PRODUCT ENGINEERS 
Seniors & Intermediates

Assignments entail design analysis and tech­
nical liaison to develop a producible product; 
establishment of design requirements from 
standpoint of cost,product ability and stand­
ardization; recommendation of changes for 
ease of manufacture. Positions require sub­
stantial knowledge of manufacturing meth­
ods, practices, shop equipment and facilities; 
solid background in electronic design of 
digital equipment; E.E. degree.

Confidential interviews can be arranged in 
Los Angeles or at the Eastern Joint Computer 
Conference in New York Dec. 13-15. Please 
send resume now to Norval E. Powell, Per­
sonnel Manager.

MocCollister. The subject of this pro­
gram will be an examination and report 
on the new Fisher FM-50 F-M Tuner.

November 25-26 — American Physi­
cal Society Meeting. University of Chi­
cago, Chicago, Illinois.

November 29 — American Institute 
of Consulting Engineers Annual Dinner. 
Waldorf Astoria Hotel, New York, N.Y.

November 29-December 1 - Elec­
tronic Industries Association Winter Con­
ference. Fairmont Hotel, San Francisco.

December 5-8 — American Rocket 
Society Annual Meeting and Astronauti- 
cal Exposition. Shoreham Hotel, Wash­
ington, D.C.
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Paul E. Seaward

Following are

Edward F. Lee
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Vari-Sweep
MODEL IF

Thomas T. Kanetakc 
Bryce M. Kepley 
John Kcttlewell 
Lawrence S. Kibler 
Edward Z. Krajewski 
Guy Krause 
Bernard G. Kuhn 
Joan L. Kunkle 
Theodore G. Lambert 
William Letvenko 
Paul A. Loshbough 
Charles F. Lothrop 
Paul R. Low 
Raymond D. Lucas 
Joseph F. Luciano 
Albert Macovski 
Frank E. Moddison 
John N. Maguire 
Alexander E. Malaccorto 
Donald M. Malone 
Linden H. Martin 
Raymond C. Mayer, Jr. 
Lee S. Miller 
William C. Miller, Jr. 
George F. McCormick 
Charles C. McGinness 
John F. Middaugh 
William C. Montgomery 
John Y. Nakabe 
Andrew J. Nichols, III 
Paul A. Nichols 
Robert G. Nielsen 
Guy L. Ottinger 
Kenneth P. Patrick 
Jules Pearlman, Jr.
B. L. Pfefer 
Harry F. Pfeiffer 
Kenneth W. Pierce 
Thomas R. Poston 
Andy M. Prophet 
David E. Putnam 
Con D. Rader 
Ralph C. Rasmussen 
Donald E. Rea 
Don W. Reid 
Gilman G. Robinson 
Kirby L. Robinson 
Irwin Rowe 
Robert P. Rumble 
Albert J. Sambuco 
Paul O. Scheibe 
Henry J. Scudder, 111 
George C. Simmons 
Robert G. Spann 
Donald E. Stangland 
Donald D. Stevenson 
Pat W. Swatek 
Goro R. Tahara 
Hugh C. Thomas 
Carlton W. Thoms 
William L. Tyler 
Vance I. Valencia 
William R. Verbanec 
Jock F. Verdich 
Charles A. Von Damm 
Robert M. Walker 
William E. Waters, Jr. 
Harold D. Webb 
David I. Welch 
Jerry D. Welch 
Lawrence E. Welsh 
Edwin P. West brook 
Frank A. Wilshusen

Joseph C. Adams 
John G. Albert 
Erwin W. Arvidson 
Donald W. Baird 
Fred J. Bamford 
Robert A. Biller 
Edward A. Boyrie, Jr. 
John W. Bremer 
Dov’d L. Campbell 
Walter J. Cheney 
Ira C. Crandall 
William M. Crowe, Jr. 
James F. Culbertson 
Harry P. Daly, Jr. 
Stuart A. Dewees 
William A. Donald 
Douglas F. Black 
James E. Ferguson 
James P. Ferguson 
Franklin G. Fisher 
Walter R. Flowers 
Howard L. Friedman 
Wilfred I. Fukushima 
Kenneth E. Geason 
John C. Gonzalez 
Alan G. Grace 
Ernest C. Holme 
Henry T. Howard 
Darryl F. Hubbard 
Roy O. Hurd, Jr. 
Harold W. Hussey 
Darrel S. Jahn 
Edward J. Kasnicki 
Donald F. Kidder 
H. Scott Killgore 
Ronald C. Konar 
Francis L. Krch 
Jack W. La Patra

MEMBER 
Gene T. Allender 
Peter W. Bauer 
Sol A. Cohen 
Donald F. Eldridge 
David E. Heine 
Bennie E. Helmso 
Lee M. Hester

ASSOCIATE MEMBER
Charles L. Babcock Robert W. Kingston

< 
£ 
n

Precision Electronic 
INSTRUMENTS

SENIOR MEMBER
William M. Bauer

the names of individu­
als who have been elected to current 
membership: 
Jorgen Aasted

Victor Galindo 
Eugene H. Gavenman

< Kenneth P. Gerow 
George A. Glenday 
Ian H. Graham 
Francis V. Graves 
Douglas A. Gray 
Paul E. Gruwell 
Joseph F. Gutierrez 
Tandy Y. Haggard 
Arthur H. Hammond 
Stanley H. Hammond 
Calvin F. Hansen 
Robert O. Hansen 
Donald W. Honson 
Richard A. Harlan 
Donald M. Hart 
Edward A. Heinsen 
Thomas F. Heinsheimer 
Roy G. Henderson 
William F. Hertzog, Jr. 
Paul W. Hill 
Richard E. Hobson 
David A. Hodges

Ralph Kalibjion 
Thomas F. Kessel 
Thomas A. Nunamaker 
Leonard I. Oswald 
Paul E. Richards 
Carl E. Schlaepfer 
Earl A. Sheridan

Delbert F. Waltrip

Lester H. Lee 
Malcolm A Malloy 
James C. McCoy, Jr. 
Richard L. McCracken 
Jim M. Mitsumi 
Guy W. Mizell 
Merio Mizutani 
Charles H. Morgan 
Herbert R. Morse 
William B. Nevius 
Stanley G. W. Ngai 
James P. O'Donovan 
William J. Olmo, Jr. 
August W. Olson 
Robert W. Peters 
Done E. Pittman 
Eugene H. Platzek 
Thomas W. Reese 
Douglas H. Roberts 
William F. Roland 
Richard E. Sardeson 
John W. Scheck 
Renato P. Schiaffino 
John E. Scoville 
Joseph Serena 
Douglas J Smith 
George C. Spencer 
Roy T. Stromberg 
Erick N. Swenson 
Joseph M. Trindade 
Richard D. Van Tassell 
Robert M. Walker 
Richard Walsworth 
Gordon B. Wilson 
Swain L. Wilson 
Jerald L. Winters 
Donald E. Wolf 
Calvin C. Wong

William H. Wynn

Mega-Sweep 
1J1-A

Charles W. Adams 
Einar E. Anderson 
Richord C. Anderson 
Robert A. Anderson 
James B. Angell 
Desmond R. Armstrong 
James R. Borewald 
Robert W. Barnhart 
Richard C. Bean 
Joseph P. Beaulieu 
Ervin Behrin 
Frank G. Bingham 
Nelson M. Blachman 
Melvin Blumberg 
Howard Z. Bogert 
Paul W. Borgeson 
C. Marshall Brown 
Gilbert G. Brown 
Michael R. Buchner 
Henry M. Buhrman 
Sanchai Chaixanien 
Robert A. Christiansen 
Richard J. Clark 
George R. Cochran 
James H. Colburn 
Raymond J. Conway 
Roland L. Cooper 
Richard D. Crawford 

|Ted J. Crowther 
C. Burton Crumly

I Ethel I. Curtis 
Vincent J. De Marco 
Orthell T. Dennison 
Earl H. Diamond 
John P. Dirksen 
Donald R. Dobrott 
Richard P. Dolan 
Richard L. Dougherty 
Daniel G. Drath 
David A. Emanuel 
Donald L. Epley 
William H. Evans 
Joseph L. Folvey 
Mervin J. Fetzer 
Arthur Fleischer 
Druzell D. Foote 
Leonard J. Forfunati 
John H. Foster

i Stanley Friedman 

Victor Galindo

>■
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Cigna-Sweep model skv 
ALL ELECTRONIC - AUDIO, VIDEO, VHF 

SWEEPING OSCILLATOR
COVERS W-l-D-E RANGE

200 cps TO 220 me
• One wide video sweep from 10 me down 
to 1 kc • Highly stable, narrow-band video 
freq, sweeps 20 kc (on variable bands) 200 
cps (fixed) • Logarithmic sweep for low-end 
expansion • Linear sweeps 0.2 cps to 30 cps 
(linear sweep locked to line freq.) • Audio 
sweep 200 cps to 20,000 cps • Eight fixed, 
narrow-band video freq, sweeps for repeti­
tive operations • Fundamental freq. 10 me 
—220 me (widths to 30 me plus) • Contln. 
variable center freqs. 10 kc to 220 me on 
direct reading dial • High-level RF output- 
1.0-V rms into 70 ohms • AGC’d to ±0.5 db 
over widest sweep ................. $1295.00

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

the

the recruitment picture
PICKING UP

From a condition of unwantedness in 
July, engineers and scientists found 
their desirability somewhat enhanced 
in September. Figures are the result of 
studies made by Deutsch & Shea, Inc., 
technical manpower consultants, by 
measuring the volume of recruitment 
advertising in 27 newspapers in twenty 
major market areas and 16 key journals 
in various technical and scientific fields.

September demand showed a 7.7 in­
crease over the base month of July and 
10.1% over the preceding month of 
August. On technical-journal data only, 
September was up 7.4% over July, and 
1 2.7% over August.

Zkernta-fiode
Basic noise source accur­
ate to ± 0.1 db. Range 1 
kc to 1100 me. 3 heads: 
Noise head (A) 2-1100 me: 
L.F. head (B) 1 kc-300 
me (both 50 ohms, un­
bal.); selectable Imped, 

head (C) 0.25-300 me. Noise measurement 
to 10 db. Noise temp. 2200° K. Noise out. 
Independent of generator VSWR. Noise 
temp, read directly on meter. Portable, 
battery or line operated: long life thermal 
element. With standard head ....... $550.00

A Varl-Sweep with Markers — a complete 
alignment instrument 4-120 me in six 
overlapping bands. RF Output: 1.0 V rms 
into 70 ohms, held constant by fast acting 
AGC. Continuously variable pip marker 2- 
135 me; up to 11 pulse markers set at cus­
tomer’s specs. Continuously variable sweep 
width from kc to as much as 40 me. Direct 
reading Individually calibrated frequency 
dial. Fundamental frequency, 4-120 me. 
Complete with 11 crystal markers..$995.00

> :
< i 

* •
Beat frequency oscillator providing sweeps 

, continuously variable from 50 kc to 40 
me wide in two bands, 10-500 me and 

| 400-900 me. Sweep rate variable around
3 60 cps with line 'lock-in'; RF output from
I 0.07 to 0.15 V rms into nom 70 ohms,
I blanked for true zero reference. Calibrated 
! dial shows center frequency. Negligible 
: leakage; low harmonic distortion... $625.00

i WRITE FOR KAY CATALOG
b All prices f.o.b. Pine Brook, N. J.

-—•
electric company 

MAPLE AVE. PINE BROOK, N. J.
Dept. GU CApitol 6-4000

West Coast Representative: 
KENNEMATT COMPANY

P.O. Box 2007, Van Nuys, California

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



ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

ONE OF NEELY'S EICHT OFFICES IS LOCATED CONVENIENTLY MEAN YOU... FULLY STAFFED TO HELF FILL YOUR ELECTRONIC NEEDS

NORTH HOLLYWOOD
3939 Lankershim Blvd. 
Phone: TRiangle 7-0721 

TWX: N-HOL7133

ALBUQUERQUE
6501 Lomas Blvd., N.E. 

Phone: AL 5-5586 
TWX: AQ 172

SAN CARLOS
501 Laurel St. 

Phone: LY 1-2626 
TWX: San Carlos-Belmont 

CAL 94

PHOENIX
641 E. Missouri Ave. 

Phone: CR 4-5431 
TWX: PX 483

SACRAMENTO
1317 Fifteenth St. 
Phone-. Gl 2-8901 

TWX: SC 124

SAN DIEGO
1055 Shafter St. 

Phone: AC 3-8106 
TWX: SD6315

LAS CRUCES
114 S. Water St. 

Phone: JA 6-2486 
TWX: Las Cruces NM 5851

When your Neely Field Engineer tackles a problem, he s 
speaking for eight of the country’s leading electronic manu­
facturers. From the products they represent there is hardly 
an instance in which Neely cannot fill your needs quickly, 
dependably, and within budget. Neely men have had the 
best training, and never stop learning about applications for 
the products they sell. Eight offices strategically located 
throughout California, Arizona, Nevada and New Mexico 
are ready to serve you. Call now and see how adept your 
Neely Field Engineer is at wearing the right hat for your job.

TUCSON
232 S. Tucson Blvd. 
Phone: MA 3-2564 

TWX: TS 5981

BALDWIN-LIMA-HAMILTON, E. & I. Division, Waltham, Massachusetts 

BOMAC LABORATORIES, INC., Beverly, Massachusetts 

DYMEC, A Division of Hewlett-Packard Co., Palo Alto, California 

HEWLETT-PACKARD COMPANY, Palo Alto, California 

KIN TEL, San Diego, California 

F. L. MOSELEY CO., Pasadena, California 

SANBORN COMPANY, Waltham, Massachusetts 

VARIAN ASSOCIATES, Palo Alto, California
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V. T. Rupp Co. 
J. T. Hill Co.

TO 
33 
32 
23 
27 
32 
20 
27 
17 
19 
27 
13

3 
40 
39 
28 
30 
11 
38 
16 
31

Jock Kaufman 
T. Louis Snitzer Co. 

White and Company 
...... Neely Enterprises 
............ White and Co. 
................. J. T. Hill Co. 
.......McCarthy Assoc. 
...T, Louis Snitzer Co. 
.........McCarthy Assoc. 

J. T. Hill Co. 
.....O'Halloran Assoc.

Representative 

..............Premmco, Inc. 
.................. McCarthy Associates
....O'Halloran Assoc. 
........McCarthy Assoc. 
............White and Co. 

lay Stone & Assoc. 
Instruments for Measurements 

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

...............V. T. Rupp Co. 

..........Neely Enterprises 
.......O'Halloran Assoc. 

......Premmco, Inc.
White and Co. 

. O'Halloran Assoc. 
............... Premmco, Inc. 

 McCarthy Assoc. 
O'Halloran Assoc. 

. Jay Stone & Assoc. 
McCarthy Assoc. 

....... O'Halloran Assoc. 
.................. J. T. Hill Co. 
.O'Halloran Associates

E-H Research Laboratories, Inc  
Edgerton, Germeshausen & Grier, Inc 
Electro-Pulse, Inc T. Louis Snitzer Co. 
Electro Switch Corp Jack Kaufman 
Electronic Associates O'Halloran Assoc. 
Electronic Measurements Co O'Halloran Assoc. 
Electronic Mechanics Inc ............Jack Kaufman
Emerson & Cuming McCarthy Assoc. 
EMI-Electronics, Ltd White & Company 
Empire Devices Products White and Company 
ERA Engineering, Inc Premmco, Inc. 
John Fluke Mfg. Co McCarthy Assoc. 
Franklin Electronics, Inc ..T. Louis Snitzer Co. 
General Communication T. Louis Snitzer Co. 
Genesys O'Halloran Assoc. 
Gladding McBean & Co ............Jack Kaufman
Glass-Tite Industries ................. Jay Stone & Assoc.
Goodrich, B. F., Sponge Prod. Div...Jay Stone & Assoc. 
Guardian Electric Mfg. Co ............Jack Kaufman
Hewlett-Packard Company  Neely Enterprises

-------------------------------------------------------------------------- IN DEX

4, 34, 38 
 36 
 24 
 7 
 32 
 35

21, 38 
 22

. 34 
20

. 35

Ballantine Laboratories ................................
Beckman & Whitley, Inc  
Behlman Engineering Co  
Columbia Technical Corp  
Cornell-Dubilier Electric Corp  
DeMornay-Bonardi  
Dorsett Electronic Laboratories Inc ....................
E. I. du Pont de Nemours & Co. (Inc.)  
Eitel-McCullough, Inc  
Electro-Scientific Industries, Inc  
Elmar Electronics, Inc  
FXR, Inc  
General Radio Co  
Gertsch Products, Inc  
Gray Co., Hugh  .................................
Gudebrod Bros. Silk Co  
Hewlett-Packard Co  
Hill Co., J. T., 1682 Laurel, San Carlos; LY 3-7693 
Houston Instrument Corp .......................
Jet Propulsion Laboratory ............................................
Kaufman, Jack, 126 - 25th Avenue, San Mateo; 

Fireside 1-4942  
Kay Electric Co.....................................................................

Lindgren, Erik A., & Associates, Inc.............. ...........
Litton Industries, Electronics Equipment Div.........
Luscombe Engineering Co...............................................
Lynch Communication Systems Inc............................

. 38
.. 25
. 15

... 25
.. 38
.. 24

34
26

... 2 |
29

... 38

22, 38
30

.. 25
... 29

. 38
. 18

Manufacturer

Heli-Coil Corp  
Houston Instrument Corp.. 
Huggins Labs., Inc..............
Hughes Products Co  
Impact-O-Graph Corp  
Irvan Engineering Co., Inc 
Jerrold Electronics.... 
Kauke and Co., Inc.. 
Keithley Instruments 
Kepco, Inc  
Kin Tel .
Laboratory for Electronics  
Lawrence Manufacturing Corp.. 
Levinthal Electronic Nuclear Div 
Levinthal Electronic Equip. Div.. 
Lindsay Structures  
Massa Div., Cohu Electronics. 
Menlo Park Engineering 
Microwave Electronics Corp......
Millivac Instrument Div., Cohu. 
Narda Microwave Corp  
Norwood Unit-Detroit Controls.. 
Optimized Devices • 
Oregon Electronic Mfg White and Company 
Peerless Elec. Prod. (Altec Lansing) 
Polarad Electronics  
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— ONLY 2'/2" IN DIAMETER
—ACCURATE TO 0.001%

-1MDFDED TO iSL SPECS
These units are now in service
in several major missile systems

SHOCK.

900 V RMS, 60 cps

—Gertsch—
GERTSCH PRODUCTS, INC. 3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201

I960 grid — 39

— 18° C
— 54° C

VIBRATION 
OPERATING:. . . . 
NON-OPERATING:

SALT SPRAY:...........
DRIP PROOF:...........
FUNGUS:..................
HUMIDITY:................
HIGH TEMP.

OPERATING:.........
NON-OPERATING:

LOW TEMP. 
OPERATING:.....
NON-OPERATING:

DIELECTRIC 
STRENGTH:.....

EXCELLENT PERFORMANCE. This Gertsch AC 
voltage divider, has inherent characteristics of 
high input impedance, low effective output im­
pedance, and very low phase shift. Input voltage: 
0.35 f (f in cps) or 140-volt max at 400 cps. 
Frequency range: 50 to 10,000 cps. Unit is age­
less, requiring no calibration tests. Performance 
approaches that of the ideal divider.

MIL-STD-167, Type I 
MIL-E-4970, Proc.IH 
MIL-E-5272A 
MIL-STD-108 
MIL-E-5272 
MIL-STD-202A

MIL-S-901B (5 foot 
drop, 400-lb. hammer)

+ 52° C
+ 71°C

nov emb er

MANY TYPES. Subminiature RatioTrans are 
available with 4-place, 5-, and 6-place resolution, 
and in a wide variety of decade arrangements. 
Available either servo mount or flange mount. 
Complete data sent on request. Bulletin CRT-3. 
Or contact your Gertsch representative.

Gertsch CRT-3 Subminiature Coaxial RatioTran®



&•

. . . for Tachometry and Slow-Motion Analysis of Machines and Electromechanical Devices
Intense, white light — 70 times brighter than previous model 
(4.2 million candlepower on low-speed range).

Short-duration light flash (1 to 6 psec) "freezes” motion ... 
practically eliminates blur . . . lets you clearly see details 
that are invisible with other commercial stroboscopes.

Long-throw beam reaches into machine innards — made 
possible by basic new flash tube developed exclusively for 
this instrument.

Measures speeds directly with ±1% accuracy up to 25,000 
rpm . . . useful to at least 250,000 rpm.

Unique carrying case provides full enclosure for protection 
against damage and doubles as an adjustable stand for 
convenient bench use.
Pivoting lamp rotates 360° horizontally and 180° vertically.

One simplified dial and range control adjusts rate of flash - 
eliminates errors accidentally caused by reading wrongscale.

Type 1531-A STROBOTAC $260. Write for complete informal^

GENERAL RADIO COMPANY
OAr. u, SAN flANClSCO

WEST CONCORD, MASSACHUSETTS


