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EDITOR’S PROFILE of this issue 
from a historical perspective …  
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FEBRUARY, 1961: 
Cover: Today, microwave ovens are in every home.  Back in 1961, 

though, this was fairly new.  Shown is the Litton L‐3189 magnetron 
(dubbed the “microtron”) that provides energy for the Tappan 
oven shown in the background on a test system.  Litton’s tube 
division (in San Carlos) was the successor to Eimac’s klystron tube 
business.   

P 10: We get a preview of WESCON (The Western Electronic Show and 
Convention), to be held this year in Northern California at the SF 
Cow Palace.  WESCON is owned by the SF and LA Sections of the 
IRE, and the Western Electronic Manufacturers Association (WEMA 
– p. 22).  We see the eligibility rules for manufacturers and their 
distributors.  There is concern that the space at the Cow Palace 
may not be enough, and extra space may be rationed.   

p. 15: PGPEP shares a profile of a typical “Silicon Valley” startup.  Melabs 
is self‐funded by four founders, with 80% owned by the principals.  
All 175 employees have stock or stock options.  Most revenue is 
from government contracts, such as ferrites used in masers.  This 
was in the days before general availability of venture capital, but it fits the profile of a Silicon Valley startup. 

P. 16: A new Professional Group gets started to cover Radio Frequency Interference – the 17th Group.  It follows startup of a 
Circuit Theory Group (see p. 6).  This grew into our current EMC Society. 

p. 32: Wernher von Braun, of NASA, speaks at the local meeting of the American Institute of Electrical Engineers (AIEE).  We’ll be 
seeing more coverage of AIEE later this year as a potential merger with the IRE comes under discussion. 
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The versatility of the VA-244 series minimizes manufacturers’ and 
customers' stocking problems. Order in quantity to take advan­
tage of price reductions. For technical data, write Tube Division.

BOMAC LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA, LTD.
S-F-D LABORATORIES, INC.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A.G. (SWITZERLAND)
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FOR MICROWAVE
RELAY SERVICE:

VARIAN associates

PALO ALTO 16, CALI FOR N IA

Varian Associates' VA-244 series of 
reflex klystrons is designed for versa­
tility in microwave relay applications. 
Three high-performance tubes can 
do jobs which formerly required 23 
different types. They’re engineered 
for flexibility, ideal for equipment in 
the common carrier bands. Series 
covers the microwave spectrum from 
5.8 to 7.9 kMc. Use VA-244 series 
klystrons as transmitter tubes with 
average power output of 1 watt. As 
local oscillators, they operate at 
reduced voltages, with average power 
output of 60 milliwatts. Reliable, 
exceptionally stable, fully conduction- 
cooled. Low FM distortion, improved 
single-screw tuning.



Made Oh the coast... Silicon Laminations
that give you the utmost in performance
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WRITE FOR THE 
REPATH CATALOG

This 54 page booklet contains 
complete specifications and de­
tailed drawings of all standard 
Repath nickel-iron and silicon- 
steel laminations. Also illus­
trates line of stamped metal 
components for electronics.

ADDRESS DEPT. TG-2

Repath’s more than 25 years of experience in metal fabrication for the 
electronics industry is your best assurance of top-quality silicon steel lamina­
tions—laminations that meet all your requirements for uniformity and 
performance.

Repath electrical laminations are precision-produced on the finest equip­
ment available. Complete service—engineering, design, die making, anneal­
ing, and inspection—is available on every job to insure the utmost in magnetic 
properties and in conformance to all standard tolerances.

Large stocks of standard shapes are available for immediate delivery. 
Special requirements receive complete attention and service. • Let Repath 
solve all your lamination problems . . . silicon or nickel-iron alloys.

RE RATH PACIFIC DIVISION

^ARNOLD
SPECIALISTS In MAGNETIC MATER IA LS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO. ILL.
SAN FRANCISCO, Office: 701 Welch Road, Palo Alto, Calif.

Telephone: DAvenport 6-9302
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FEATURES

PARTIAL SPECIFICATIONS

INPUT POWER:

DIMENSIONS:

ACTUAL CABINET SIZE indicated by black border.

Price and specifications subject to change without notice.

FLUKE

4---g fid

Accuracy:
Inductance:

Accuracy:
Dissipation Factor (D):

Accuracy:

Resistance:
Accuracy:

Capacitance:

Precision laboratory 
measurements

Very low capacitance differential 
measurements (to 0.01 uufd)

UNIVERSAL 
IMPEDANCE BRIDIE

Total weight under 10 lbs.
High accuracy

IFide range
Direct in-line readout
Plug-in frequency networks

Three terminal capacitance 
measurements

0-12 megohms in 8 ranges. 
±(0.1 % 4- 1 dial division) 
0 to 1200 microfarads in 7 
ranges.
±(0.2% 4- 1 dial division) 
0 to 1200 henrys in 7 ranges.
±(0.3% 4- 1 dial division) 
0 to 1.000 at 1 kilocycle.
±(2% 4- 0.005)

Capacitor leakage measurements 
(to 500 V.D.C.)

0 to 1000 at 1 kilocycle.
±(2% 4" 0.005)
All switches use silver alloy 
contacts to insure the highest 
accuracy.
115/230 volts, 50 to 800 
cycles, 12 watts.
Cabinet length, 9 inches; 
width, 7 inches; height, 
6'Zz inches.

PRICE:
$525.00 net F.O.B. factory 

Seattle, Washington

Storage Factor (Q):
Accuracy:

SWITCHES:

JOHN FLUKE MANUFACTURING CO., INC.
P. O. Box 7161 • Seattle 33, Washington

[0DEL

7 It) A

decide...
WHkT THE NEW@IMPEDANCE BRIDGE 

CAN BEST DO FOR YOU...

[ | Incoming inspection of components |~ |

[ | Production line testing i

Field engineering and 
aero flight tests

-ll

ADDITIONAL SPECIFICATIONS AND APPLICATION NOTES ARE AVAILABLE
Please circle this ad number on the inquiry card or write direct for additional information.

I . I "

The Model 710A is the most compact, versatile, and easy to operate precision impedance 
bridge available today.
Because its internal ratio arm resistors and capacitance standard are selected for highest 
stability, the 710A also assures you the utmost in reliability and long life.

february I; .
j
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ADVERTISING 

16 CRESCENT 

PALO ALTO.

publications board 
Chairman—Peter N. Sherrill

Hewlett-Packard Co., Palo Alto 

Vice Chairman—William R. Luebke
Eitel-McCullough, Inc., San Carlos

Treasurer—Berkley Baker 
Litton Industries, San Carlos

Beardsley Graham, Lockheed Missiles and Space 
Division, Palo Alto

Peter D. Lacy, Wiltron Co., Palo Alto

William E. Waters, Microwave Electronics Corp., 
Palo Alto

Howard Zeidler, Stanford Research Institute

SECOND-CLASS 

AGE PAID AT SAN 

FRANCISCO, CALIF

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

EDITOR,

FRANK HAYLOCK 

EDITORIAL AND CIR­

CULATION OFFICE: 

109 HICKORY LANE, 

FIRESIDE 5-1617 

PLEASE SEND FORM 

3579 TO: 

P. O. BOX 966, SAN 

MATEO, CALIFORNIA

section office
Manager—Grace Pacak

Suite 110, Whelan Bldg., 701 Welch Road, 
Palo Alto, DA 1-1332

seen holding the tube, is technical di­
rector of the division.

In the background, testing proceeds 
on a completed unit. Other IRE people 
involved in the Litton development in­
clude Vinton D. Carver, previously Salt 
Lake City manager, now assistant gen­
eral manager of the division; Larry 
Hansen, senior engineer; Edward Kra­
jewski, project engineer and food tech­
nician; and James Schussele, chief 
engineer, crossed-field department.

SUBSCRIPTION: S2.00 

(SECTION MEMBERS); 

$4.00 (NON-MEMBERS) 

$5.00 (FOREIGN) PER 

ANNUM.

section officers
Chairman—Donald A. Dunn

Eitcl-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

Four-minute crisp bacon, cooked on a 
paper towel, is one of the standaid 
menu items for the new Tappan domes­
tic electronic range, just introduced. 
Power for the r-f section is produced 
by an L-3189 Litton magnetron oper­
ating in a complete electromagnetic 
assembly christened a Microtron and 
seen in the hands of Norman Moore on 
the front cover. Moore is general man­
ager of the Litton electron tube division 
in San Carlos. Paul W. Crapuchettes,

OFFICE OF PUBLICA­

TION: 394 PACIFIC 

AVE., FIFTH FLOOR, 

SAN FRANCISCO

ADVERTISING MANArnn
Vinton, 16 Crescent
Alto. DAvenport 5-48^Ve/ Pa,°

Southern California nrr
Rider Associates i —
Los Angeles 17/^09^J w^Pugh &? W. 8th St., 

‘J 3-0537
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that we have too many groups. I agree 
with this observation. I further believe 
that a chapter on Circuit Theory will 
emphasize the fundamentals of the IRE. 
Emphasis of the fundamentals will 
strengthen the bond between the spe­
cialists rather than weakening the IRE.

Circuit Theory is a tool which can be 
used by the specialists to accomplish 
their objectives. While the study of cir­
cuits and systems of circuits is worthy 
of our full attention, such a procedure 
can lead to a sterilization of Circuit 
Theorists by inbreeding. One example 
of sterilization might be the position of 
the modern filter theorist. He has yet 
to provide a simple means of designing 
better filters than the classical Zobel 
types. Perhaps the use of a computer 
will make the design of filters using 
modern techniques "simple."

Originally the IRE did not have 
enough channel capacity to handle the 
internal communications of the special­
ist. Now, with 28 groups and their 
chapters, we have adequate channel 
capacity. But, are we losing informa­
tion because it is impossible to monitor 
all the channels? The problem is one 
of communication. We should expect a 
solution from a Communication Theo­
rist—or perhaps a Circuit Theorist ana­
lyzing a system of circuits.

In closing, I wish to invite all mem­
bers of the IRE to participate in estab­
lishing a Chapter of the PGCT. The pur­
pose of the Chapter is to establish a 
technical communications channel in 
the general field of circuit theory. Help 
is needed in all areas of the chapter 
organization.

—ROBERT C. KIESSLING
INTERIM CHAIRMAN, PGCT

Historically, the IRE was created by 
men who wished to discuss the be­
havior of electric circuits at other than 
power frequencies. That original group 
of men has now grown to more than 
80,000. As the Institute has grown, 
some 28 sub-groups have been created 
to simplify the problem of internal com 
munication between various specialists.

A rather astute history professor has 
noted a similar phenomenon that takes 
place in political committees as they 
grow Thus, a scholar with a broad 
point of view has discovered a funda­
mental law of organizational behavior. 
It is not my purpose to discuss organi­
zational behavior and its growth, but 
the role of Circuit Theory in the San 
Francisco Section.

The field of interest for the group is 
Circuit Theory which includes the tech­
niques of analysis, synthesis, and de­
sign. This field of interest is a restate­
ment of the historical purpose of the 
IRE. Thus, the group on Circuit Theory 
is continuing the basic discipline of the 
Institute of Radio Engineers.

The purpose of creating a CT chapter 
is to establish a communication channel 
emphasizing the circuit point of view. 
We have innumerable applications of 
the discipline of circuit theory. These 
range from Audio to Vehicular Com­
munications. Information gained in one 
field is of value in the other. Since Cir­
cuit Theory is common to all groups of 
the IRE, the Chapter can serve the Sec­
tion by providing a common meeting 
place for the exchange of technical in­
formation. One example is the use of 
an antenna-pattern computer routine 
which was used for the factorization of 
a complex polynomial for a filter syn­

thesis problem.
Several individuals have commented



ELECTRONIC MANUFACTURERS’ 
REPRESENTATIVES

ONE OF NEELY'S EIGHT OFFICES 
YOU .

SAN DIEGO 
1055 Shafter St. 

Phone: AC 3-8103 
TWX: SO 6315

SACRAMENTO
1317 Fifteenth St. 
Phone: Gl 2-8901 

TWX: SC 124

BALDWIN-LIMA-HAMILTON,
E & I. Division
BOMAC LABORATORIES, INC.

DYMEC.
A Division of Hewlett-Packard Co.
HEWLETT-PACKARD COMPANY

KIN TEL
F. L MOSELEY CO.
SANBORN COMPANY
VARIAN ASSOCIATES

IS LOCATED
. . FULLY STAFFED TO HELP FILL YOUR

Neely Enterprises serves the Electronic Industry with the complete facilities of eight fully-staffed offices and six 
factory-authorized Service Departments. For over a quarter of a century Neely has grown with the west, and 
now serves California, Arizona, Nevada and New Mexico with the products of eight leading manufacturers.
Modem science calls for modern methods. The west’s tremendous growth, as a center of the national network of 
electronic projects, has placed new distribution demands on instrument and technical component manufacturers. 
Neely Enterprises throughout the years has demonstrated its ability to serve the Western Market.
Your Neely Field Engineer is always alert to keep you up-to-date on the latest electronic developments. Let him 
show you how to save valuable engineering time, equipment expense and operating costs.

I
. i

i

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

TWX: N-HOL 7133

SAN CARLOS
501 Laurel St.

»nYS6
Belmont Cal 94

. PHOENIX
o41 E. Missouri Ave. 

Phone: CR 4-5431 
TWX: PX 483

ALBUQUERQUE 
6501 Lomas Blvd.. N.E.

Phone: AL 5-5586
TWX: AQ 172

LAS CRUCES 
114 S. Water St. 
Phone: JA 6-2486
TWX: Las Cruces 

NM 5851



REPORTERS MEETING CALENDAR

PROFESSIONAL GROUPS

Wednesday, Feb. 15

Wednesday, March 18:00 P.M.

O Thursday, Feb. 238:00 P.M.

• Wednesday, Feb. 15

j e b r u a r y 1 9 618 — gr id

Circuit Theory

Details to be announced

AUDIO
Stanley Oleson, Stanford Research

Institute

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re­

search Institute

PRODUCTION STAFF

ASSOCIATE EDITOR—Mary Haylock

EDITORIAL ASSISTANTS—
Emma Scarlott, Marjorie Silva

BROADCASTING
H. W. Granberry, General Electric Co

CIRCUIT THEORY
R. C. Kiessiing, ITT Laboratories

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

James Hussey, General Radio 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
RADIO FREQUENCY INTERFERENCE

R. G. Davis, Lockheed MSD, Palo Alto
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
HISTORIAN—William R. Patton, Varian 

Associates, Palo Alto

Antennas & Propagation 8:00 P.M. O Wednesday, March 8

"Collision Cross Sections and Collision Frequency"
Speaker: Dr. Charles Cook, manager, molecular physics section, Stanford 

Research Institute
Place: Room 101, Physics Lecture Hall, Stanford University
Meet-the-speaker dinner: 6:30 P.M. (Social Hour, 6:00 P.M.), The Red 

Shack, 4085 El Camino Way, Palo Alto
Reservations: Odette Moore, DA 6-6200, Ext. 2414

Antennas & Propagation 8:00 p.m. ©

"Communication Potentialities of Exospheric Scatter"
Speaker; Dr. Von R. Eshleman, associate professor, electrical engineering 

department, Stanford University
Place. Room 101, Physics Lecture Hall, Stanford University
Meet-the-speaker dinner-. 6:30 P.M. (Social Hour, 6:00 P.M.), The Red

Shack, 4085 El Camino Way, Palo Alto
Reservations: Odette Moore, DA 6-6200, Ext. 2414

Bio-Medical Electronics 8:00 P.M. O Wednesday, Feb. 15

"Physiological Requirements and Problems Associated With Flight Motion 
Simulators and Airborne Vehicles"

Speaker: Capt. H. A. Smedal, USN (MC)
"Ames Physiological Instrument Systems"
Speaker: George R. Holden, research engineer, NASA
"Differential Amplifier for Physiological Instrumentation"
Speaker-. Joseph R. Smith, Jr., research engineer, NASA
(Each speaker is associated with Ames Research Center, NASA, Moffett 

Field)
Place: Room M-l 12, Medical School Building, Palo Alto Stanford Univer­

sity Medical Center. Room M-l 12 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 Ave., Palo Alto 

Dinner.- 6:00 P.M., Red Cottage Restaurant, 1706 El Camino Real, Menlo 
Park

Reservations: Ken Gardiner, DA 6-6200, Ext. 2659

Electron Devices 8:00 PM-

(Joint meeting with PGMTT, see next column)
"Project M"
Speaker: Gregory A. Loew, research associate, Stanford University 
Place: Room 320, Geology Building, Stanford University
Dinner: 6:30 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Odette Moore, DAvenport 6-6200, Ext. 2414

SAN FRANCISCO SECTION 
William Luebke, Eitel-McCullough,

San Carlos

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

Communications Systems

(Joint meeting with PGMIL and PGSET)
"A Synchronous Satellite Relay for Communication" 
Speaker: Donald Williams, Hughes Aircraft Co.
Place: Room 100, Physics Lecture Hall, Stanford University 
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: Donna Jean Harapat, RE 9-2344



MEETING CALENDAR

• Wednesday, March 18:00 P.M.

Tuesday, Feb. 288:00 P.M. e

meeting

Tuesday, Feb. 288:00 P.M. 9

O Wednesday, Feb. 158.00 P.M.

0 Thursday, Feb. 23

© Tuesday, Feb. 28

© Tuesday, March 148:00 P.M.

• Thursday, Feb. 23

L
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Thomas E. Scat chard

Instrumentation
"Large Scale Data Handling Concepts"

Electron Devices
"Ion Propulsion"
Speaker: Dr. George Brewer, electron dynamics department, Hughes Re­

search Laboratories
Place: Room 101, Physics Lecture Hall, Stanford University

Space Electronics & Telemetry 8:00 p.m.
(Joint meeting with PGCS and PGMIL, see above)

Microwave Theory & Techniques 
(Joint meeting with PGED, see above)

Speaker: Robert L. Sink, associate director, Datalab Division, Consolidated 
Electrodynamics Corp.

Place: Cubberley Auditorium, Stanford University

Military Electronics 8:00 p.m.
(Joint meeting with PGCS and PGSET, see above)

ahead
LEFT TO WRIGHT

The next meeting of the PGPEP will 
be on February 28. Other details in 
Calendar.

Thomas E. Scatchard, director of man­
ufacturing at the Berkeley division of 
Beckman, will discuss work simplifica­
tion.

Beckman/Berkeley has successfully, 
for several years, employed work sim­
plification with full employee partici­
pation. The history and accomplish­
ments will be persented by the speaker 
after which will follow a plant tour at 
which the participants can see the re­
sults of the work simplification program.

To reach the plant, drive north on 
Eastshore Freeway to Hoffman Boule­
vard (toward San Rafael bridge), past 
Safeway distribution center, and left on 
22nd Street to Wright.

Radio Frequency Interference

"Interference in Power Systems"
Speakers: Fred Rowe, Northern California Electrical Bureau; and Richard

Lake, Pacific Gas and Electric Company
Place: The Gold Platter, 1000 El Camino Real, San Carlos
Dinner: 7:00 P.M. (Happy Hour 6:00 P.M.), The Gold Platter
Reservations: Peter Spencer, DA 1-2280

Electronic Computers

"System Reliability"
Speaker: Dr. Larry Hunter, section head, General Telephone & Electronics 

Laboratory, Inc., Menlo Park
Place: Bldg. 202, Lockheed Auditorium, 3251 Hanover Street, Palo Alto 
Dinner: 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None required

CHRONOLOGICAL RECAP
February 15—Antennas & Propagation, Bio-Medical Electronics, 

Electron Devices/Microwave Theory & Techniques
February 23—Communications Systems/Military Electronics/Space 

Electronics & Telemetry
February 28—Electronic Computers, Instrumentation, Product Engi­

neering & Production
March 1—Circuit Theory, Electron Devices
March 8—Antennas & Propagation
March 14—Radio Frequency Interference

Speaker: Thomas E. Scatchard, director of manufacturing, Beckman/ 
Berkeley Div.

Place: Beckman/Berkeley Division, 2200 Wright Avenue, Richmond, Calif.
Plant tour following lecture

Product Engineering & Production 8:00 p.m.
"Hidden Gold Through Work Simplification"

meeting ahead
THE ELECTRICAL PUSH

On the first of March, when PGED 
convenes, George R. Brewer of Hughes 
will talk on Ion Propulsion. Other es­
sential data appear in the Calendar.

Use of electrical means for accelerat­
ing particles to provide propulsion for 
space vehicles is becoming increasingly 
attractive as such electrical propulsion 
devices reach a higher state of develop­
ment. Brewer's talk will cover several 
aspects of the subject of ion engines, 
viz: 1) systems application, to show the 
relative advantages of ion and chemi­
cal engines; 2) the principal technical 
problems associated with the develop­
ment of suitable ion engines; 3) the 
techniques currently being used, and 4) 
a brief description of the work to date 
by Hughes in the ion-propulsion field.

Brewer has a PhD degree in electrical 
engineering (1952) from the University 
of Michigan. He has been engaged 
principally in research and develop­
ment of electron tubes; from 1943 to 
1944 at the radiation laboratory, MIT 
from 1944 to 1947 at the Naval Re­
search Laboratory, and from 1947 to 
1951 at the engineering research in­
stitute of the University of Michigan. He 
is now in the Hughes research labora­
tories as head of electron dynamics
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, camera 
new

phenomenon 
ciently large 
be made in 
to yield a

Charles Suss kind, Cliff Moulton, Rod 
Carlson, and Nick Pappas at the Janu­

ary PCI meeting

3. New eligibility rulings to avoid 
duplication. Exhibitors must be manu­
facturers of products displayed or manu­
facturers' representatives showing prod­
ucts of eligible companies. To qualify, 
manufacturers' representatives must ex­
hibit products of two or more manufac­
turers in each single booth contracted 
for, to the limit of two booths.

4. The maximum number of booth 
spaces an exhibitor may apply for with 
assurance cannot exceed that held by 
the company in the 1960 WESCON. 
Veteran exhibitors may ask for one ad­
ditional booth space, but such requests 
will be treated as new applications and 
placed on the assignment order waiting 
list.

5. No company, or division of a com­
pany, may separately hold more than 
two booth spaces. To maintain this re­
striction, WESCON will require exhibi­
tors holding contracts for more than two 
booths to declare the names of partici­
pating divisions.

6. Booths must be manned at all 
times by persons qualified to discuss 
the products displayed.

Highly instrumented PGl workshop in January has cctv monitors (right 
front and center), even blackboards as Cliff Moulton of Tektronix describes

I-kmc oscilloscope

The advantage of redundance in the 
data sample is denied the observer of 
a one-shot phenomenon. The only out 
is to develop the total system band­
width—as became more and more ap­
parent as Moulton described the devel­
opment of the Tektronix Type 519. Of 
great interest to the audience was the 
distributed deflection crt and the meth­
od employed to minimize vswr of the 
deflection system. An important aspect 
of the engineering effort in this instru­
ment is the minimization of energy 
taken from the signal to start the 
sweep. High sensitivity and bandwidth 
are combined with the fast rise time 
of a tunnel diode to maintain a vir­
tually constant sweep starting point 
independent of trigger amplitude.

Moulton brought the group back to 
the reality of "real time" when, after 
exhausting the more modern means of 
mass communication (motion pictures, 
lantern slides, closed circuit tv) at his 
disposal, he had to fall back on the old 
chalkboard to make his point!

—JAMES HUSSEY

meeting
HOW TO GET THE BUSINESS

For its January meeting, PGEWS 
brought together a panel of speakers 
associated with one phase or another 
of the mysterious and oft-vexing sub­
ject of proposals. The purpose of the 
panel discussion was to air individual 
problems, to discover common pitfalls, 
and to benefit from each other's experi-

(Continued on page 12)

meeting review
PGl WORKSHOP

PGI's January meeting, an experi­
ment in "workshop" presentation, was 
a great success. Complimentary remarks 
from many of the 90-odd members and 
guests who attended clearly indicate 
the value of such a meeting. Addressing 
themselves to the subject of nanosecond 
sampling versus direct nanosecond dis­
play, Messrs. Rod Carlson of Hewlett 
Packard Company and Cliff Moulton of 
Tektronix gave excellent accounts of 
their contributions to the 1 kmc oscillo­
scope field. A special word of thanks is 
due Jack Ingersoll (Neely Enterprises) 
for providing the closed-circuit tv sys­
tem which gave everyone a front-row 
seat as the speakers conducted their 
experiments.

As lead-off speaker, Carlson men­
tioned that the sampling technique has 
been developed to a very high point 
since its first published use around 
1880. When the repetition rate of the

wescon- north 19 6 1
NEW EXHIBITOR REGULATIONS

In its first major revision of exhibitor 
rules, WESCON has moved to distribute 
its limited floor space at the San Fran­
cisco Cow Palace for better equity 
among large and small manufacturers 
while imposing conditions ensuring a 
broader sampling of products important 
to the industry and, by a new grouping 
arrangement, improving the locating 
convenience of show attendees.

Among the innovations:
1. A new distributor-marketed com­

ponents exhibit area, for the special 
convenience of distributors wishing to 
concentrate on line products. Exhibitors 
will have the option of locating dis­
plays in this new area or in the general 
components and equipment sections— 
but not in both.

2. A special-interest area for produc­
tion and processing materials, hard­
ware, services and raw materials, de­
signed to appeal to production engi­
neers or managers and mechanical en­
gineers.

is high enough a suffi- 
number of samples can 
a reasonably short time 

large, bright display on a 
conventional crt. The HP Model 185-A 
combines 1000 samples per trace and 
a minimum effective trace time of 1 
nanosecond for such a display. The Boff 
switching diode permits the remark­
ably fast sampling time of < 0.5 nsec. 
As a consequence of the low duty cycle 
(sampling time vs. sample rate) low- 
bandwidth deflection amplifiers can be 
employed and yet realize an effective 
dynamic range of over 80 db.
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“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis­
sion of Aerospace Corporation”

Ivan A. Getting 
President

Aerospace Corporation

DR. IVAN A GETIING

In accomplishing its mission, this non­
profit public service organization per­
forms the unique role of space systems 
architect. Aerospace Corporation pro­
vides scientific and technical leadership 
to the science/industry team responsi­
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force.

present genuine challenge to scientists 
and engineers of demonstrated competence

AEROSPACE CORPORATION
engaged in accelerating the advancement of space science and technology

Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen­
eral technical supervision of new 
systems through their critical phases.

The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest.

Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj­
ects and forward research programs, 
under the leadership of scientist 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen F. Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin.

Aerospace Corporation is currently 
seeking scientists and engineers capa­
ble of meeting genuine challenge and 
with proven ability as:
• Senior Electronics Engineers

Communications systems 
Guidance electronics 
Data processing systems 
Radio techniques 
Electromechanical design 
Information theory 
Sensing systems

• Space Vehicle Specalists:
Senior power systems engineer 
Sr. flight performance analyst 
Re-entry aerodynamicist

Those qualified and experienced in 
these and related fields are urged to 
direct their resumes to:
Mr. James M. Benning, Room 114 
RO. Box 95081, Los Angeles 45, Calif.

/ /
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a simple ex­
machine could be repre-

Gill, born in Haifa, Israel, received 
his BS and MS at MIT. He later received 
his PhD from the University of Califor­
nia. He is also associated with the 
electronics research laboratory where 
he is working on information-theory 
problems. —J. a. BOYSEN

satisfy several questions from the floor 
which had bothered unsuccessful gen­
erators of proposals.

The panel was moderated by Chair­
man Arthur Walters after being intro­
duced by Program Chairman James 
Weldon. Fifty-four members and guests 
were in attendance.

MORE BUSINESS
ences. For purposes of definition, it was 
resolved that a proposal is essentially 
a sales document performing three func­
tions; sale persuasion, initial specifica­
tion, and institutional advertising.

In the first and primary function, the 
proposal must sell the product as the 
best available at the most reasonable 
cost. Secondarily, it must provide the 
prospective buyer with complete data 
so that he will know exactly what the 
proposer is committing himself to pro­
vide. And thirdly, each proposal must 
represent the best a company has to 
offer: the proposal may be the only 
contact with the impression of the com­
pany which the prospective buyer re­
ceives. Even though the particular con­
tract is lost, the proposal must have 
helped to implant a lasting reputation 
for the company.

When the question of "Who prepares 
proposals?" was raised, there was less 
agreement among the panelists. De­
pending upon the individual speaker's 
company's size, product area, industrial 
philosophy, and internal organization, 
the originator of a proposal varied over 
a list of people; the technical specialist, 
the contract administrator, the field 
sales engineer, the marketing analyst, 
management, or a specially designated 
proposal engineer. Generally, however, 
the proposal always passes through a 
technical writer or editor before publi­
cation if time permits. From the mien of 
the panel, it seemed that time seldom 
permits.

A discussion on the proper content of 
proposals emphasized three essential 
ingredients. The proposal must first 
demonstrate that the company has a 
complete understanding of the problem 
area and the requirements to be ful­
filled. The proposal must then set forth 
the company's suggestions for solution 
of the problem or method of meeting 
the requirement. And finally, the pro­
posal must demonstrate that the pro­
poser is fully capable of providing the 
most advantageous solution.

Panel members were: C. A. Smith, 
head of technical liaison, Sylvania EDL; 
Randall R. Faerber, market require­
ments planning, IBM; William G. Notz, 
supervisor of engineering presentations, 
Philco WDL; Martin Grushkin, manager 
of research and development planning, 
Lenkurt; Norris James, research tech­
nical publications, LMSD; Joseph E. Bert, 
chief scientific advisor to the command­
ing officer, U. S. Army signal electronic 
research unit; and Paul M. Reinhardt, 
supervisor of technical publications, Syl­
vania RSL.

The meeting closed after a floor dis­
cussion in which Bert, as the sole panel 
member on the receiving and evalua­
tion end of proposals, endeavored to

m e et m g
FINITE-STATE MACHINES

Arthur Gill, assistant professor, Uni­
versity of California, spoke at a meet­
ing of the local PGEC chapter in Janu­
ary. His topic was Finite-State Machines.

The theory of finite-state machines is 
today about where Shannon's informa­
tion theory was ten years ago. The 
theory has many application. It is help­
ful in determining machine minimiza­
tion, and the identification and charac­
terization of machines in this finite-state 
class.

A finite-state machine is a system con­
sisting of a finite input alphabet, a 
finite output alphabet, a finite state-set 
and a pair of functions. The present 
output of a machine and the next state 
are uniquely determined by the present 
input variables and the present state. 
One might consider the state of a ma­
chine to be the cumulative effect of all 
past inputs and states.

Gill demonstrated with 
ample how a

in tabular, diagrammatic, and 
matrix forms and how these forms 
helped in the identification and char­
acterization of finite-state machines.

Joseph R. Sherman and Thomas A. Combellick of Lenkurt's government marketing 
group demonstrate a new high-speed digital data-transmission system developed 
for US AR to Richard C. Benoit, Jr., chief of the telecommunications branch at 
Rome air-development center; Col. Jean Long; and Maj. Robert Fraysse both of 

the French Air Force

meeting review
ANTENNAS. PERIODIC AND OTHERWISE

In mid-January J. William Carr spoke 
to the San Francisco Chapter of PGAP 
at Stanford University on Some Recent 
Antenna Innovations.

The speaker gave a discussion of 
three different types of antennas on 
which he has conducted experimental 
research during the past year at Lock­
heed. The antennas considered are 
those adaptable to application on mis­
siles and space vehicles. For these ap­
plications, antenna types which can 
be unfurled in space are of special 
interest.

The first antenna type considered 
was the parabolic V-antenna. By modi­
fying the standard V-antenna to a para­
bolic shape, a good impedance match 
is obtained over an octave range. The 
pattern of the parabolic V is very simi­
lar to that of a horn but the side lobe 
is higher. By introducing an artificial 
dielectric lens, the side lobe level is 
reduced.

The second antenna type considered 
was the back scatter array. This an­
tenna utilizes an array of dipole scat- 
terers or shaped reflectors to obtain 
a beam in the backward direction.

(Continued on page 15)



LOS ANGELES 45. CALIFORNIA

4 Vp!
-

f e bruary 19 61 grid—13

I

—

Inventiveness: indispensable ingredient of Space Technology Leadership
In the achievement of Space Technology Leadership, on-the-shelf hardware and the existing state-of-the-art are not always equal to 

the requirements of advanced missile and space systems. In such challenging situations Space Technology Laboratories responds 
with the full breadth of its resources o In response to the need for time compression, STL inventiveness produced devices answer­

ing urgent requirements of advanced space programs conducted for the Air Force Ballistic Missile Division, National Aeronautics 
and Space Administration, and Advanced Research Projects Agency. Among these: Telebit, first digital computer to enter space; 
the first multi-million-mile space communications system of Pioneer V; a continuous-wave radio guidance system and light­

weight autopilots for Able-series space vehicles; and a low-thrust multi-start space engine for maneuverable satellites • On this 
foundation of inventiveness STL continues to broaden in scope, translating creative concept into accomplishment for Space Tech­

nology Leadership o Outstanding scientists and engineers seeking such an environment are invited to investigate opportunities 

available at STL. Resumes and inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. p.o. box95005p 
a subsidiary of Thompson Ramo Wooldridge Inc.

El Segundo • Santa Mana • Edwards Rocket Base • Canoga Park Cape Canaveral • Manchester, England • Singapore • Hawaii



Individuality
alone is not a true measure
of an engineer’s creativeness
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Of course, it helps a bit.
But we’re not asking you to jog around the neighborhood in Bermuda 

shorts or a souped up Model A to prove you can think for yourself. If, 
however, this somehow stimulates your thinking process, be our guest.

The main point is, RCA West Coast does not believe an engineer’s crea­
tive abilities fit a specific pattern. Some of our engineers are conformists. 
Some are not. Some are individualists. Some are not. But these prime 
creative qualities they all share—courage, competence, optimism, and the 
ability to work together as a team. Solving difficult engineering problems. 
Right now we’re looking for these able additions to this group:

Advanced Systems Engineers, Development and Design Engi­
neers, and Project Engineers, with experience in these areas: Elec­
tronic Countermeasures, Data Processing and Computer Systems, 
and Missile Ground Support Systems.

Interested in the brightness of your future at RCA West Coast? If so, 
check the box at the right.

KCA
WEST COAST

Call collect or write: 
Mr. O. S. Knox 
EMpire 4-6485 

8500 Balboa Blvd.
Dept. 261-B

Van Nuys, California

RADIO CORPORATION OF AMERICA
WEST COAST MISSILE AND SURFACE RADAR DIVISION

The name you know is the place to grow! <* ( All QuaUlud \ 
X. Applicant .y
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Tung-Sol 
Transistors 

Chosen
...for Cook Electric 
automatic air traffic 
control vocal system

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

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 11th St.
TE 4-3311

SAN JOSE

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

SAN FRANCISCO

PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

of military systems

analytical techniques, 
ree.

□ i’or development of large scale 
E systems concepts. Familiarity with

SPECIFIC OPENINGS AT 
RCA WEST COAST ARE:

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

systems concepts. Familiarity with 
logical and/or mathematical models 

0 for data processing systems ncces- 
□ sary. Advanced degree in Mathe-

Cook explained why: “We found 
that Tung-Sol transistors more than 
satisfied our high reliability require­
ments. Moreover, Tung-Sol was 
able to meetarapid delivery schedule.”

■
M SENIOR COMPUTER SYSTEMS 
u ENGINEERS
O To lead studies in new organiza- 
£j tional concepts, pattern recognition 

and machine learning. Will be a 
member of high level Research and

• Development team working on RCA
□ Sponsored Programs.
O SENIOR COMPUTER ENGINEERS
□ To lead applied research studies on 
g kilomegacycle computer circuits.

Will work with advanced R & D 
■ team.

meeting review
GETTING A BUZZ FROM HELIUM

Members and guests of the Profes­
sional Group on Product Engineering 
and Production, at the January meeting, 
had the opportunity to see another of 
the Peninsula's phenomenal growth 
plants. The host for the occasion was 
Melabs in Palo Alto. Melabs is a re­
search and development and also pro­
duction facility for masers.

Lloyd Addleman, president, revealed 
to participants that the company is only 
five years old and started on a shoe­
string like some other successful elec­
tronic organizations in the country. 
Melabs' success is unusually successful, 
however, and this has largely contrib­
uted to the fact that the company is 
about 80 per cent employee-owned. It 
was originally started by four energetic 
men, and stock has been offered to 
all employees joining the corporation, 
which at present has 175 employees.

It is engaged in the ferrite and solid 
state fields and primarily supplies re­
search and development to government 
contracts.

Speaker for the evening was Roy 
Roberts, head of the magnetic devices 
branch. Roberts graduated, in 1951, 
with a BSEE from the University of Ar-

(Continued on page 16)

® TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

- matics preferred.

□ DESIGN AND DEVELOPMENT 
ENGINEERS

■ For control equipment, display 
0 equipment, and design of analog
□ and display circuits.

□ SENIOR LOGIC DESIGN
Q ENGINEERS

To design entire computer systems.
■ /Advanced degree preferred.
1 SENIOR ENGINEERS

■ For relay logic and relay switching
□ design and application to advanced 
g digital techniques.

□ PROJECT ENGINEERS
q For technical project management
— of development and design engi-
■ neering and customer liaison and
■ manufacturing. Responsibilities in- 
0 elude project direction, control and
□ proposals for improvement and ex- 

tension of digital system capabilities.

■ PROJECT ENGINEERS
a For visual data handling and analog 

data processing, employing direct
■ view storage techniques, alpha-
■ numeric readout devices and pro- 
I jection systems.

® For complete details on these posi-
■ tions contact Mr. O. S. Knox at RCA 
a West Coast.

■ ■■■■■■■■■■■■

MORE ANTENNAS
The third antenna type considered 

was modifications to the log-periodic 
structure. A tapered zig-zag log-periodic 
antenna operating over an image plane 
whose vswr was less than 2.5 to 1 
from 250 to 2000 me was described. 
Another modification was a balanced 
planar zig-zag log-periodic antenna. 
Finally a flush-mounted slot antenna 
fed below by a log-periodic feed was 
described.

After six years in the U. S. Navy 
as a radio operator and electronics 
technician, Carr attended the Univer­
sity of California at Berkeley where 
he received the BS degree in electrical 
engineering in 1949. He was employed 
at Wright Field, Dayton, Ohio, from 
1949 to 1951, during which time he 
attended Ohio State University from 
which he received the MS degree in 
electrical engineering in 1951. From 
1951 until 1958 he was employed by 
Gilfillan Bros., Los Angeles, where he 
was engaged in microwave-component 
and antenna development. During part 
of this period he continued his gradu­
ate studies on a part-time basis, mostly 
at the University of Southern California.

In 1958, Carr came to Lockheed mis­
siles and space division at Sunnyvale 
where he has been primarily engaged 
in antenna research and related work 
in the LMSD electromagnetics division.

—TETSU MORITA

- DIGITAL SYSTEMS ENGINEERS
■ For design and application of digi- 
D tai data processing equipment to 
q military systems. Also for concep-

tual design, synthesis, and analysis
■ nF military cyri-z>.»» utilizing digital
□ techniques.
0 ECM ENGINEERS

O For project equipment utilizing new
□ and unique high frequency and 
_ video circuit techniques.

□ SYSTEMS OPTIMIZATION 
ENGINEERS

■ For application of operation analysis
□ and other---- ’
g Advanced dcgr<

□ OPERATIONS ANALYSTS
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PIONEERING IN

Send professional resume to
Jack M. Adams 

California Institute of Technology
JET PROPULSION LABORATORY 

4800 Oak Grove Drive 
PASADENA CALIFORNIA

The Jet Propulsion Laboratory in Pasa­
dena, California, has been given the 
responsibility by the National Aeronautics 
and Space Administration of managing 
and executing a number of highly signifi­
cant explorations in space. They include 
lunar and planetary missions such as 
fly-bys, orbiters, and unmanned roving 
vehicles for the observation of the sur­
face of the moon and the planets. Other 
missions planned for the future involve 
trips outside of the ecliptic and beyond 
the confines of the solar system.

The successful execution of these pro­
grams requires extensive research efforts 
of a basic nature in the areas of celestial 
navigation and the guidance and control 
of vehicles operating far out in space 
The problem areas being investigated 
include novel concepts in navigation 
based on astrophysical phenomena as 
well as research on inertial, optical, and 
electro-optical sensors of various types. 
Other examples of present research activ­
ities in this area are cryogenic studies 
related to gyro and computer techniques, 
gas lubrication and flotation of sensing 
masses, research in solid-state physics, 
and many others.

The Laboratory has a number of posi­
tions open for scientists who are inter­
ested in working on challenging problems 
in these areas and who have the ability 
to investigate novel concepts and try un­
conventional methods.

Applicants must have an outstanding 
academic background with a Ph.D. 
degree, or equivalent experience and a 
Masters degree, in physics, astronomy, 
or electrical engineering. A minimum of 
five years of industrial or academic ex­
perience in the following fields will 
normally be required: optical physics, 
astrophysics, cryogenics, inertial guid­
ance, celestial navigation, and computer 
and logic devices.

Qualified scientists will be offered the 
opportunity to work in an unusually stim­
ulating atmosphere and will have avail­
able excellent supporting facilities for 
experimental and analytical studies.

m e e 11 n g
SEVENTEENTH GROUP GETS 

UNDER WAY

The San Francisco Section Professional 
Group chapter on Radio Frequency In­
terference held its organization meeting 
in January. Following installation of 
officers, there was a discussion of by­
laws and operating procedures. Subse­
quently, the meeting was devoted to 

planning of activities for the coming 
year. It was agreed that six meetings 
per year should be held and tentative 
plans call for these meetings to occur on 
the second Tuesday of every other 
month; details to be worked out prior 
to the next meeting.

As the first technical presentation, 
Fred Rowe of the Northern California 
Electrical Bureau and Richard lake of 
Pacific Gas and Electric Company will 
speak March 1 4 on the subiect of "In­
terference in Power Systems." See the 

Calendar for other information.
—R. G. DAVIS

Dave Bell demonstrates the testing of a capacitor-microphone impedance-matching 
amplifier in the division of engineering at San Jose State College. This tail! be one 
of numerous student displays during the open house at the college, March 2, 3, and 

4. Hours and other details are listed on page 32

helium, the frequency of this vibration 
doubles. In other words, the human 
body functions as a frequency detector 
to determine the level.

During the following plant tour, the 
progressive aspects of management 
were acknowledged by one of the par­
ticipants who commented that the plant 
gave the impression of being a smaller 
division of a large, well-organized, and 
well-planned concern. The equipment in 
the plant is very modern and the at­
mosphere is very pleasing.

—OLOF LANDECK

MORE MELABS

kansas. In 1954, he received his mas­
ter's degree in mathematics and physics 
from Northeastern University in Boston. 
After a few years with the Air Force, 
in both active and civil-service duty at 
Cambridge Research Center, he came 
to Melabs in April of 1959.

Roberts explained the theory of the 
maser and discussed the energy levels 
at various temperatures. From this, it 
became apparent that masers have to 
operate at extremely low temperatures, 
between 3 and 5 degrees Kelvin. The 
first experimental units operated within 
the field of a 12-in. Varian electromag­
net and had a bandwidth of a mere 50 
kilocycles and a gain of 25 db Since 
then, masers have been vastly im­
proved by using a magnetic field within 
the refrigeration chamber and the band­
width is now 50 megacycles at a gain 
of 25 to 35 db These masers have been 
made extremely stable by slow-wave 
structure rather than cavity structure.

After Roberts' description of functions 
and construction of masers, an inter­
esting question-and-answer period re­
vealed that there are many manufac­
turing and production problems encoun­
tered. For example, it is not so easy to 
transfer liquid helium from one con­
tainer to another because one cannot 
see the liquid. Melabs has developed a 
unique method for checking the level 
of liquid helium by lowering a tube 
toward the surface of the helium. The 
upper end of the tube is covered by the 
thumb of the operator. As the tube ap­
proaches the surface of the liquid, a 
vibration is felt. As the tube enters the
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LITTON SYSTEMS, INC.
GUIDANCE & CONTROL SYSTEMS DIVISION 
Beverly Hills, California

INERTIAL ENGINEERING INGENUITY
Litton’s LN-3 Inertial Navigation System for the NATO F-104, now in production, owes 
its excellent performance to Litton-designed technical features such as:

Integrators with linearity of better than 1 part in 10,000.
Fully transistorized d.c. amplifiers with internal gain better than 107 with offsets, 
referred to the input, of 20 microvolts maximum. Operational characteristics are 
constant between —55°C. and 85°C.

The next generation of inertial systems will require engineers with experience applicable 
to the improvement of computer performance and the performance of other system units 
such as miniature inertial platforms. If you have experience in fire control, analog, servo, 
or gyro systems, you may find unusual satisfaction in applying your talents to the develop­
ment of fresh concepts in inertial systems.
Contact Mr. Donald B. Krause of our Research & Engineering Staff. You can share in 
generous employee benefits, including stock purchase and tuition-paid education plans. 
Relocation assistance is provided.

John Tamura and Robert Ebner discuss the optimization of the LN-3 Computer Integrator design with 
Dr. Harold Bell, assistant director of the Guidance Systems Laboratory
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Subsidiary of GENERAL TELEPHONE & ELECTRONICS

rector. Prior to his new appointment, 
Brown was assistant to the president 
on corporate relations.

Appointment of James M. Tierney as 
district manager of sales in the North­
ern California area for Transitron Elec­
tronic Sales Corp., 535 Middlefield 
Road, Palo Alto, has been announced. 
Tierney received his BS degree in elec­
trical engineering at the University of 
Santa Clara Prior to joining Transitron 
he was associated with the l-T-E Circuit 
Breaker Co. in San Francisco.

C. E. Orchard has been appointed 
field engineer. Prior to joining Transi­
tron, Orchard was vice president and 
sales manager for Fortune Electronics 
of San Francisco.

Dr. Rolf W. Peter has resigned the 
position of director at the physical and 
chemical research laboratory, RCA Lab­
oratories, Princeton, N. J., to become 
manager of the electron devices divi­
sion of Watkins-Johnson Co. A native 
of Zurich, Switzerland, Peter had his 
academic training at the Swiss Federal 
Institute of Technology. While complet­
ing work there for a PhD degree in the 
field of microwave network synthesis, 
he was for two years assistant professor 
of radio engineering and physics.

Hewlett-Packard Company has an­
nounced two vice-presidential appoint­
ments within the company. Noel E. 
Porter, former vice-president of manu­
facturing for the Palo Alto electronics 
firm will occupy the new post of vice- 
president of operations. Ralph E. Lee, 
formerly chief manufacturing engineer 
for Hewlett-Packard, will succeed Porter 
as vice-president of manufacturing for 
the company.

Porter's new responsibilities will in­
clude the coordination of Hewlett-Pack­
ard divisions and subsidiaries: Palo Alto 
Engineering Co. (PAECO); F. L. Moseley 
Co. of Pasadena, California,- Dymec 
Division; Microwave Division; Precision 
Components Division; Loveland Division, 
Loveland, Colorado; as well as unit

Dr. H. A'dchael Klein has joined the 
advanced research staff of Arthur D.

(Continued on page 22)

plants in Palo Alto manufacturing spe­
cific types of electronic instruments. 
Lee's new duties will include responsi­
bility for manufacturing engineering, 
plant engineering, quality assurance, 
tool engineering, and various engineer­
ing support activities.

O. Hank Brown has been named 
manager of the newly formed San Car­
los regional sales office of Eitel-Mc- 
Cullough, Inc., San Carlos. Brown will 
direct sales activities in the northern 
California and northern Nevada region 
for Eimac electron tubes. Brown joined 
Eimac in 1941, as purchasing agent 
and was later appointed marketing di-

Lenkurt Electric Company, Inc., the world’s major specialist in multi­
plexing and microwave radio systems for telephone, telegraph, and high 
speed data transmission offers outstanding opportunities for microwave 
engineers. Communication in the microwave spectrum is playing a greater 
and greater part in long distance transmission. If you have experience in 
video amplifiers, broadband IF circuits, microwave test and design tech­
niques, an understanding of semi-conductor applications in the microwave 
region, and a B.S. degree or higher, Lenkurt, the recognized leader in long 
distance transmission invites you to join its family of communications ex­
perts. Top salary, liberal fringe benefits, including stock purchase plan and 
outstanding education refund plan, and relocation expenses are guaran­
teed for selected engineers. Lenkurt’s modern engineering labs are located 
on the sunny San Francisco Peninsula.
Of further interest to us are mechanical engineers who have had expe­
rience with the mechanical design of microwave components and the latest 
processes for the fabrication of such devices. New production techniques 
play a prominent part in the overall program.
Also, other engineering open. Send resume or call collect.

E. Jack Shannahan, Employment Manager • Lenkurt Electric Co., Inc. 
1105 County Road • San Carlos, California • LY 1-8461, ext. 281



SPECIFICATIONS

I Price

K and R band models available with circular flange adapters; specify

For complete details, call your $ representative or write direct

-
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complete instrumentation for microwave measurements

Now offers you high quality, moderately priced 
precision Frequency Meters covering eight impor­
tant microwave bands. G532A 

J532A 
H532A 
X532B 
M532A
P532A 
K532A 
R532A

Model 
No.

0.065
0.065 
0.075 
0.080
0.085 
0.100 
0.110
0.120

Frequency
Range KMC

0.033 
0.033 
0.040 
0.050 
0.053 
0.068
0.077 
0.083

1
2
2
5
5
5

10
10

0.0012
0.0012
0.0015
0.0010
0.0012
0.0012
0.0013
0.0017

$325.00
300.00
195.00
150.00
275.00
210.00
230.00
250.00

Calibration 
Increment 

(MC)

Max. Temp. 
Coefficient 
% per ° C

Overall 
Accuracy (%)

Dial Calib 
Accuracy (%)

i

3.95- 5.85
5.30 - 8.20*
7.00 - 10.0
8.20 - 12.4

10.0 - 15.0
12.4 - 18.0
18.0 -26.5
26.5 - 40.0

Frequency is read directly in KMC on the large, 
precisely calibrated spiral scale. No charts or inter­
polation are required. Accuracy is high—up to 0.06% 
including 0 to 100% relative humidity change, 20° C 
temperature variation and dial accuracy (See Speci­
fications).

Model 532 Frequency Meters comprise a special 
waveguide section mounting a high Q resonant cav­
ity tuned by a choke plunger. A 1 db or greater dip 
in output indicates resonance. There are no spuri­
ous modes or resonances. Tuning is by a precision 
lead screw, spring loaded to eliminate backlash. 
Minimum calibration spacing is 1/32" to provide 
good resolution.

I
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___

K532AC and R532AC respectively.
*When used between 5.3 to 7.5 KMC, or 5.7 to 8.2 KMC, single mode 
resonance is achieved.

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES 
FOR INFORMATION — Los Angeles, 3939 lankershim Blvd., North H’wd. TR 
7-0721; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St * Gl 
2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 E. Missouri Ave 
CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque 6501 Lnmni 
Blvd., N.E., AL 5-5586; Las Cruces, 114 S. Water St., JA 6-2486. '



lie true scientist,the creative engine 

buy. Since this is a realistic world, money is an imports 

of attainment—does not begin and end with his j: 

and creative climate—to rub elbows with men who s

Lockheed /MISSILES AND SPACE DIVISION dept. m-i2b, 962 west el camiso

participant in the Great Adventure of Tomorrc 

these rewards-within-rewards impel men of outstand!

For here they can work on the P OLARIS FBI 

and on new, advanced contributions to the Space A| 

they find a sense of being, of doing, of accomplish^



ALE, CALIFORNIA • SUNNYVALE, PALO ALTO, VAN NUYS. SANTA CRUZ, SANTA MARIA, CALIFORNIA • CAPE CANAVERAL, FLORIDA • HAWAII

re they find inventive and creative freedom. Here 

: invite you to join their proud company.
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tor. But a man’s real warmth for his job—his real measure 
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inowledo;ed masters in their fields—to be an active 

jiese are the satisfying, the lasting, rewards. And 

tnt to come to Lockheed Missiles and Space Division, 

the DIS COVE RE Rand MIDAS satellites;



m MICROWAVE

THIS IS WHERE YOU COME IN...

Gamara

Trade Details with...

4061 TRANSPORT STREET / PALO ALTO, CALIFORNIA
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CORPORATION

Ai
Reiche

DURING 1960 Microwave Electronics Corporation bettered 

a new-product-each-month rate by introducing 1 6 different 

types of traveling-wave tubes ranging in frequency from 

S-band through K/j.-band and in power from low noise 

through 10 watts — both solenoid and PPM focused. This 

year Microwave Electronics expects to extend the frequency 

coverage both lower and higher, develop tubes with lower 

noise figure and higher power, and to diversify into the 

oscillator and maser fields.

Microwave 
Electronics/

C. R. Dalton Associates, 1037 Laurel 
St., San Carlos, Calif., will represent 
Temptron Inc. for the Northern Cali­
fornia area.

New president of the Western Elec­
tronic Manufacturers Asociation (WEMA) 
is Phillip L. Gundy, senior vice president 
of Ampex Corp., Redwood City, Calif. 
Gundy, who also is chairman of the 
San Francisco council of WEMA, was 
elected to head the trade association 
in 1961 by its board of directors at a 
iwo-day meeting in Los Angeles.

Newly elected treasurer is Emmet C. 
Cameron, executive vice president of 
Varian Associates, Palo Alto.

MORE SWINGS
Little, Inc., San Francisco. Klein, a for­
mer member of the Stanford Research 
Institute staff, received his bachelor of 
science degree from Penn State in 1952, 
and his doctorate from the University 
of Pennsylvania in 1957.

Appointment of Norbert J. Gamara 
to manager of the antenna research 
and development department at the 
electronic defense laboratories of Syl­
vania Electric Products Inc., has been 
made. Formerly head of the labora­
tories' antenna section, Gamara has 
been with Sylvania since 1954 when 
he joined the company as an engineer­
ing specialist. Gamara received the BS 
degree in electrical engineering in 1941 
from Tri-State College. His graduate 
studies were taken at the Universities 
of Minnesota, Pennsylvania, and New 
Mexico.

Ready t0 CONNECT
RMt. challenge

Ludwig P. Reiche has been appointed 
manager of the newly established mi­
crowave communications branch of 
Melabs, Palo Alto. Reiche has been ac­
tive for over ten years in the research 
and development area of radar, com­
munications, and telemetry systems. 
Prior to joining Melabs, he was a senior j 
research engineer with Stanford Re­
search Institute.

Our development and product programs are creating imme­
diate opportunities at all levels for dynamic men with capa­
bilities and skills to offer in low noise TWT’s, new methods 
of permanent magnet focusing, medium power tubes, milli­
meter waves, electrostatic focusing, and microwave solid state 
devices.

Lenkurt Electric has created a new 
project group in microwave products 
development. Maurice H. Kebby, for­
merly commercial products chief engi­
neer, has been named project manager 

(Continued on page 24)

We want to hear from men up to the challenge—men who 
have confidence they can contribute ideas, fake responsibility 
and provide technical leadership in a growth situation.



insure reliability of recording1
and playback

CHART NO. 2

CELLULOSE ACETATE "MYLAR"

15 9* 3.0-- s

i.o--

rupofa 'Du Pont's registered trademark for its polyester film 

Belter Thingj for Better living . . . through Chemitfry

Position 

.Zone State.
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swell to cause shifting of tracks. 
Chart 1 compares lateral shifting of 
track due to dimensional change of 
“Mylar” and cellulose acetate. Tapes 
of “Mylar” minimize possibility of 
garbled or weak signals caused by 
track displacement.

Less tape breakage.
Since most breaks start as edge nicks, 
the high initial tear strength of 
“Mylar” reduces chance of breakage

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

co

i 2.0-- o

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D 1004 49T

1.5 MIL 
CELLULOSE 

ACETATE
04

Fewer signal dropouts. 
Chart 2 compares “Mylar” with cel­
lulose acetate in cupping due to tem­
perature and humidity change. In­
significant change in “Mylar” mini­
mizes possibility of signal dropout 
caused by loss of total contact with 
the recording or playback head.

T
CHANGE IN 
% RELATIVE 
HUMIDITY

l;5 Mil . •>

|

The difficulty of duplicating test con­
ditions means that much of the in­
formation on your magnetic tapes 
could not be replaced at any price. 
Tapes of “Mylar”* polyester film 
protect your investment in valuable 
recorded data. Their small addition­
al cost is negligible compared w ith the 
cost of the data they contain. Here’s 
why they provide higher reliability 
than any other tapes.

CHART NO. 5

3.0

Less track 
displacement.
Because “Mylar” is virtually un­
affected by changes in temperature 
or humidity, tapes do not shrink or

and subsequent failure to record criti­
cal information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” poly­
ester film has the highest tensile 
strength of any instrumentation-tape 
base. And “Mylar” does not lose its 
toughness with age, repeated play­
backs or storage because it has no 
plasticizer to dry out.

CHART NO. 3

1 
I 
I 
I 
I 

’ I 

- I 
■ I 

1J

s' - • 010

- - 015

tTheoretical—calculated on coefficient 
of humidity expansion.

I E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room G2 Wilminton 98, Delaware

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

- - .005
-ICO -80 -60 -40 -20
F-+-

U I —J 
r'! • M Rs--

< 5 >■ —■ <»MI,

mag-
DU PONT

MYLAR
POLYESTER FILM

Magnetic tapes of “Mylar”®

CUPPING
Test per MIL-T-21029 (Ships) Section 4.4.6. 

Average degree of cupping:
1.5 mil Cellulose Acetate—15.9’ (Range: 12.0°
to 33.5°) 1.5 mil "Mylar”—1.5°

DISPLACEMENT OF CENTER LINE OF 
14TH TRACK WITH CHANGE IN R.H. 
FROM RECORDING TO PLAYBACK!

Guidance from edge. Tracks numbered consecutively 
from guiding edge. One inch-wide tape with 14 
tracks. Track Width- 025" Track Spacing— 070"

DISPLACEMENT -j- 015
OF CENTER LINE \ 
OF 14TH TRACK ■ -.010
IN INCHES

"MYLAR”

T +20 +40 +60 +80 +100

- - 005
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Fluke (Calif, only); Hughes (No. Calif, only)
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Flick any switch 
for data 

from McCarthy

Applications data . . . price and delivery data . . . follow through on instru­
mentation problems—these helps are yours from a McCarthy sales engineer. 
He represents reliable, well-know manufacturers . . . knows their equipment, 
and carries many demonstrators. McCarthy provides service and calibration 
on all lines handled.

We issue technical bulletins throughout the year on recent developments 
in instrumentation. Write to receive “The Instrument Reporter.”

Instruments to Control . . . Measure . . . Record

The appointment of Dr. John I. Grigs­
by to the board of directors of Applied 
Technology, Inc., has been announced. 
Grigsby will continue in his present po­
sition of chief engineer.

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
TUCSON:
Fort Huachuca • ENterprise 7250
PHOENIX:
111 Osborn West, Suite 213 • CR 9-1891

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

HUOHIIPRODUCTS J

iwbuwwi co

p

r

PASADENA:
1055 E. Walnut • MU 1-7411

MENLO PARK:
635 Oak Grove • DA 6-7937
SACRAMENTO-FOLSOM:
ENterprise 1-0879 (no toll charge)

MORE SWINGS
of the new group. He has been suc­
ceeded as chief engineer by L. Bruce 
Johnson, who moves up from the posi­
tion of equipment and components en­
gineering manager. Also assigned to 
the group as project leaders represent­
ing the company's three major functions 
were John Coffin, production engineer­
ing manager, Myron E. Ferguson, de­
velopment project engineer; and Robert 
F. White, product manager from the 
marketing group.

Louis J. DuFresne, formerly general 
sales manager for Schlage Lock Com­
pany, has joined Varian Associates in 
the newly created position of market­
ing manager for the tube group.

Working directly with Executive Vice 
President Emmet Cameron, DuFresne 
will be responsible for coordinating 
marketing efforts of the tube division 
at Palo Alto and Varian's subsidiary 
plants.

Nine California firms have been 
added to the WEMA (Western Electronic 
Manufacturers Association) membership 
roster-—five of these being Northern 
California organizations: Chemprint Cor­
poration, Menlo Park, G. M. Howard, 
president; Component Technology Cor­
poration, Redwood City, Robert S. Paul, 

(Continued on page 26)

William Seip has joined Long & As­
sociates as sales and operations mana­
ger. He recently completed 21 years in 
military service with principal areas of 
responsibility in radar and electronic 
equipments.

LL i!
DuFresne Grigsby

Shareholders have approved the 
merger of Ampex and Telemeter Mag­
netics, Inc. The agreement will result 
in the issuance of approximately 430,- 
1 72 shares of Ampex to existing Tele­
meter Magnetics shareholders, in 
addition to the 7,277,570 shares cur­
rently outstanding.
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CALABASAS, CALIFORNIA

also from rantec: ferrite devices, wave guide components, r-f telemetry components, 
electronic components, microwave sub-systems and antennas

What we at Rantec need is comfort in 
these trying times. If you are an engineer 
with insuperable knowledge and experi­
ence in ferrite devices, microwave com­
ponents and antennas, call us quick. 
Diamond 7-5446 or Diamond 7-5446 
collect. You can have our job. We re 
going to be a Buy-off man.

n
r
FT-r-r

39 3 1

TYP.CAL p£OFCflM4.SCC-CS'AJ2

!M!-H26 
« 24 

L,
IS

I

«

• I03 *
00 5

KMC

Y-CIRCULATOR? For a wide variety of rea­
sons ... because, first of all, it is broad band ... 
because it is compact and lightweight... because 
of its extremely high isolation and low insertion 
loss. These Y-Circulators were specifically de­
signed for use in duplexing systems as well as 
with masers and parametric amplifiers. Because 
they are adaptable... by terminating one arm in 
a dummy load, this device can be used as a broad 
band isolator. With other modifications it can be 
utilized as a switch, variable attenuator or ampli­
tude modulator. Finally (and certainly something 
on which you can rely), because it’s from Rantec.

/ /

CS-900
I 2 2-2.4KMC

18db

n 0.4db Max.
1.3:1 Max. I 1.3:1 Max.

w.......5KW Peak 5KW Peak
| 5 Watts Avg. j 5 Watts Avg. 5 Watts Avg.

For complete specifications, write Rantec... they'll tell you Y.

r
X

\

There are times, not many, in every man’s 
life when he quails. And this holds true 
for the men strongest and stoutest of heart. 
Personally, we at Rantec never fire until 

see the whites of their eyes, we damn 
the torpedoes and we have but one life 
to give for our country. This is all very 
"’ell and good and we usually don’t go 
about bragging about our unlimited brav­
ery Actually, what we are doing is ration­
alizing. since one thing, just one. turns our 
knees to jelly, our hearts to ice, our warm 
blood cold Buy-off day.

The day normally begins gently warm, 
softly breezed and with the sun at its most 
friendly. The first call is from a satisfied 
customer who says he likes our micro wave 
sub-system so much he is going to buy a 
gross. We thank him profusely and wish 
him and his lovely wife a good day. The 
second call is from the Air Force. The 
Buy-off man is coming: Hail begins to 
fall, soft breezes turn to gales and the sun 
vanishes forever We have spent thirteen 
weeks (did it have to be that number?) 
designing and developing, producing and 
testing this particular inverse frequency 
modulator. It has been working perfectly 
now for a week under every conceivable 
type of environmental and physical tor­
ture. But do you think it will work today in 
the comfort and coziness of its own little 
living room. You guess. We re afraid to.

On this particular day, we ushered the 
Buy-off man into the laboratory. We were 
laughing nervously and we knew it, but 
who can face a situation such as this. 
There the modulator was sitting, effulgent 
in its simplicity, yet we knew it was con­
juring up unthinkable evil. We turned on 
the current. The damn device played the 
Star Spangled Banner and then did Polka 
Dot Bikini as an encore. It surprised us 
only slightly. We were expecting Danse 
Macabre.

, .. ■

. .J I '-

ClhblMl

mcd«< no.

| CS-9O2""]

CS-902
|| (Illustrated) CXB903

|| Frequency Range 2.7-3.3KMC 5.4-6.7KMC

f; Isolation 20db 20.0db
| ----------------- ■—----------------- 4-------------------
•I Insertion Loss 0.4db 0.4db Mln.
i]___________________ ______________ 2L

VSWR j 1.3:1 Max, -j

I 5KW Peak
; Power Handling I , ....
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DU 5-6051
DA 5-3251
AC 2-1121

.■an & Co.
TECHNICAL CERAMICS

Guardian Electric Mfg. 
RELAYS, STEPPERS, CONTACTORS, 

PROGRAMMATION

Electro Switch Corp.
ROTARY SWITCHES, COMMUTATORS

k

YOUR TSI MAN 
represents

Consolidated Electro-

CONNECTORS

Peerless Electric Products
Division

Altec-Lansing Corp. 

TRANSFORMERS, FILTERS, POWER SUPPLIES

JACK KAUFMAN
126 - 25th Avenue 

San Mateo, California 
Fireside 1-4942

COLUMBIA TECHNICAL CORP.
61 02 Thirty-First Ave — Woodside 77, N. Y.

TSI «*=

DELAY-LINE
FLATS

New elliptical core 
sign offers wide ronge 
of characteristics.

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

James I. Stultz has just been named 
sales manager for audio products of 
Vega Electronics Corp., Cupertino, man­
ufacturers of the Vega-Mike wireless 
microphone system. This is a new post 
in which Stultz will report to C. Arthur 
Foy, Vega marketing manager In elec­
tronics since 1930, Stultz has most re­
cently spent nine years with Ampex 
Corp , in various phases of technical 
marketing. He studied engineering at 
Stanford University, and in 1951 grad­
uated from San Jose State College, with 
the degree of bachelor of arts in com­
merce. While at San Jose he was elected 
to Eta Mu Pi, national honorary mar­
keting fraternity.

TECH-SER, INC.
Electronics Engineering Representatives

MORE SWINGS

vice president and director of manu­
facturing,- Shockley Transistor Corpora­
tion, Palo Alto, R. E. Caron, personnel 
manager; Systron-Donner Corp., Con­
cord, Norman Perlmutter, vice president; 
and Ultek Corp., Palo Alto, C. A. Pier- 
cey, sales manager.

STABILIZED OPERATIONAL MANIFOLD 

MODEL K7-A10 
Contains 10 USA-3 Universal Stabilized 
Amplifiers. A precision instrument of 
unusual versatility. Permits fast, eco­
nomical set-up of many instrument or 
computing configurations. Ideal as a 
low cost computer, with unusual flexi­
bility as a “simulator” of large scale 
systems. Also well suited for industrial 
or production line test «nnn 
equipment applications. Price, 1ZUU

■f

San Francisco architect John S. Bolles 
has been retained by Lenkurt Electric 
Co. to submit plans for addition of ap­
proximately 94,000 sq ft to its manu­
facturing building at Howard Avenue 
and Industrial Road in San Carlos. Ap­
proximately 82,000 sq ft of the pro- 

(Continued on page 28)

The promotion of Robert Foncell to 
production manager has taken place in 
the Sierra Electronic division of Philco 
Corporation. A native of New York City, 
Foncell attended Pratt Institute in Brook­
lyn, as well as the Stewart Technical 
School in New York City. Prior to join­
ing Sierra in 1952, he was associated 
with Kay Electric Co., New Jersey, as 
superintendent from 1947 to 1950.

3540 Wilshire Blvd., Los Angeles
640 Donohoe St., Palo Alto
Box 6544, San Diego

february 1961 j

MAGNETIC-CORE 
DELAY LINES 
Excellent transmission 
fidelity.

POWER SUPPLY — MODEL R-300

As a power source for the K7-A10, we 
recommend this 300 ma regulated 
power supply, because its exceptional 
regulation and sub-millivolt noise allow 
it to serve also as a high accuracy 
reference voltage. Due to its ultra­
conservative ratings, the R-300 will 
allow the K7-A10 to operate indefinitely, 
even under full load condi- 
tions (350 ma). Price,

• Available from stock
• Military equivalents available
• Technical data available on request

Glenn Livingston has been advanced 
to the position of section head of qual­
ity-assurance inspection at Fairchild 
Semiconductor Corporation. Livingston, 
who has been a senior quality-assur­
ance engineer since joining the com­
pany in January of 1960, replaces 
George Cone. Cone has moved to Fair­
child's marketing department as a prod­
uct manager.
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Waveform Details of a 100-v Staircase

Vertical Expansion

500 Times

Horizontal Expansion

500 Times

VAX AltfN

Price, Type Z Plug-in Unit, f.o.b. factory $525

grid—-27/ eb ruary 1961

500-TIMES MAGNIFICATION-VERTICALLY
for detailed waveform analysis

[ rviM >o

The new Type Z Plug-In Unit is a triple-purpose device, 
acting also as a conventional preamplifier and a differential­
input preamplifier. It can be used in all Tektronix Type 530, 
540, 550, and *580 Series Oscilloscopes. Ask your Tektronix 
Field Engineer to demonstrate the dynamic range, waveform 
resolution, and amplitude accuracy of the Type Z in your 
application.

★with Type 81 Adapter.

Tektronix, Inc.
PALO ALTO FIELD OFFICE

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

VOLTS/CM 99
Vertical Horizontal

10 psec/cm

Horizontal
5 ms/cm

| HI • I ‘ gggggggggg
Horizontal 
10 psec/cm

MAIN CHARACTERISTICS
3 Modes of Operation—as a conventional preamplifier, as a dif­

ferential-input preamplifier, or as a calibrated differential com­
parator.

50-mv/cm Sensitivity—nine calibrated attenuation stepsto25v/cm.
Wide Passband—de to 13 me with Tektronix fast-rise scopes.
3=100-voIt Dynamic Range—permits common-mode signals up 

to 100 volts to be applied to the unit without attenuation.
40,000 to 1 Common-mode Rejection Ratio—allows measure­

ment of differential signals less than 50 millivolts.
Comparison Voltage Accuracy—within 0.25% on the ±1-volt 

scale; within 0.20% on the ±10-volt scale; within 0.15% on the 
=100-volt scale.

Safety Feature—the Type Z eliminates "floating oscilloscope" 
operation.

AC and DC VTVM—extends oscilloscope accuracy in both ac 
and de voltage measurements to 0.2%.

ocffi
AC

(8)
You can now display small segments of large waveforms 

at maximum oscilloscope sensitivity, with vertical expansion 
equivalent to as much as 500 times. You can select magnified 
“window” displays of all portions of a waveform, and make 
amplitude measurements with a degree of accuracy that closely 
approaches the possibilities of digital techniques. The flexi­
bility and simplicity of the analog (oscilloscope) presentation 
is retained for accurate analyses of complex waveforms.

New differential plug-in preamplifier rejects up 
to 100 v of an input signal . . . accepts 100-v 
waveforms for oscilloscope display at 50-mvlcm 
sensitivity . . . provides an equivalent vertical 
scale length of ±2000 centimeters.

\ TYPE Z PLUG-IN UNIT 
CAUltMIO OlMIHM’tAl COM»A«*'O' 
“TooX 0TMAM.C KAUUHO-H
.r COMPARISON VOLTAGE -s

50 mv/cm 

Vc = 4-92.5

Vertical
25 v/cm
Vc = 0

ISSSmISSigglillggl

TEKTRONIX FIELD OFFICES: Albuquerque. N Me« • Atlanta. Ga. • Balt-more (Towson. Md ) - Boston (Lexington. Mass.) • Buflalo. N Y - Cn cago (Park R.dge. Hi ) • Cleveland. Oh o ■ Dallas. Texas - Da,ton. Qh,o 
Den.er Colo • Delro-t (Lathrup Village. M.ch ) . Endicott (End*ell. N.Y.) • Greensboro. N C. • Houston. Tens • Ind-anapol-s. Ino • Kansas C-ty (M-ss-on. Kan.) . Los Ange es Area (East Los AnOeies. Cahf.

s dX“c“''1 Au©. s,v°r toV (aS^.x. (Sco,,saa"- •
TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics. Portland. Oregon • Seattle. Washington. Tektronix i$ represented in twenty overseas ccuntr.es by qualified engineering organizations.

In Europe please write Tektronix Inc.. Victoria Ave . St. Sampsons. Guernsey C.I.. for the address of the Tektronix Representative in your country.

w!jl’yl

■

POSITION

TYPICAL APPLICATIONS
FAST-RECOVERY AMPLIFIER—observe small signals 

riding with large gates.
MODULATION MONITOR—measure amplitude modula­

tion on a digital train pulse.
HIGH-AMPLITUDE HUM REJECTION-reject up to 

200 volts peak-to-peak common-mode hum.
SEMICONDUCTOR CHARACTERISTICS—measure

Zener diode ac Impedance and Zener voltage together, 
measure transistor output impedance.

PULSE-HEIGHT ANALYSIS—select any pulse above a 
preset de level.

COMPONENT MATCHING—check components to easily- 
interpreted tolerances.

Vertical
50 mv/cm

Vc = -5.5

ccuntr.es
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MORE SWINGS 
posed new building will be designed 
for development engineering offices and 
laboratories. Most of the remaining 
12,000 sq ft will house a new company 
cafeteria.

Current construction costs would in­
dicate that the project under study 
would cost approximately $1 25 mil 
lion.

I
i

r Tradem^< Designation

; /e.W

International Business Machines Corp, 
has announced transfer of the process­
control systems program from Peekskill, 
N.Y , to San Jose. Dr. C. C. Hurd, who 
has headed the program, continues as 
systems manager in San Jose.

Also, F. S. Wiedmer has been pro­
moted to the position of senior engineer 
in the advanced system development 
division laboratory. He joined IBM in 
1956 at the Zurich, Switzerland, re­
search laboratory. Until he was trans­
ferred to San Jose in 1958, Wiedmer 
was in charge of circuit design and elec­
tronic automatic typist studies, and of 
systems and circuit design and evalua­
tion.

-the most

I

.. /z/

SPACE ELECTRONICS / CORPORATION 
930 Air Way Glendale 1, California CHapman 5-7651 
SEC’s new capability brochure is now available on letterhead request.

Qualified scientists and engineers are urged to direct their inquiries 
to the personal attention of Dr. James Fletcher, president of SEC.

Lew Britton of Ampex has trans­
ferred to Lockheed Aircraft Corporation, 
where he is currently engaged on the 
Polaris reliability program.

-L, 3d,OOO-mile-high USAF sounding 
the latest of the nation’s missile and 

------- \for Which Space Electronics 
Corporation conceives an£ constructs a wide 
variety of advanced electronic systems. 
Under coptract with the Air Research and 
Development Command, SEC provides Blue 
Scout’s telemetry system. Its weight is 24 
ounces, it£ displacement is 45 cubic inches, 
and it is capable of \operating at ultra-long 
distances v^ith transmitter powerxpf only 250 
milliwatts. This is SECs Digilock*X_- • 
efficient telemetry system known. \

\

)
I

Final details for the first traveling 
exhibit ever held by the instrument di­
vision of the Northern California Chap­
ter of the Electronic Representatives As­
sociation have been completed The 
five-day itinerary will include-. Monday, 
February 27 in Oakland-Berkeley; the 
28th in Sacramento,- March I and 2. 
Palo Alto,- Friday, March 3, in San Ma­
teo. Facilities to be utilized are the 
Claremont Hotel in Berkeley, the Sacra- ■' 
mento Inn in Sacramento, the Elks Club I 
in Palo Alto, and the Villa Hotel in San 
Mateo.

Companies participating, represent­
ing more than 50 manufacturers, are 
the following: Ault Associates of Menlo 
Park, Cerruti and Associates of Red- i 
wood City, C. W. Mauldin Company of I 
Palo Alto, R. L. Pflieger Company of |

Lewis and Kaufman Electronics Corp., 
Los Gatos, through a direct cash trans­
action, has acquired Cascade Research, 
which was a division of Monogram Pre­
cision Industries, Inc.

Cascade Research becomes the micro­
wave components division of Lewis and 
Kaufman, and will remain in its present 
location in Los Angeles Jerome S. Jaffe, | 
co-founder of the original Cascade Re- | 
search Corporation, continues as divi­
sion manager. Herman Chait, formerly | 
with the Naval Research Laboratory, re­
mains as chief scientist. Clay Agadoni, I 
formerly assistant chief engineer, will 
become production manager.

I \
Bl je Scput, 
rocket, is 1 

”hLGL?K“EJ.e.ct_roS!
. _riety of advanced electronic systems. 
Under contract with th ~ 
Development Command



Predsism
Mod' Cat. No. 935-A

New
Sweeping Oscillator

me.

wide

SPECIFICATIONS »

on

over

Prlc. J935 Pric. $990

Prlca 1995

Represented By

O'HALLORAN ASSOCIATES

ECTRIC COMPANY
Dept. G-2, Maple Avenue, Pine Brook, N.J. CApital 6-4000
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MODEL 74C
• 100 <CC Ten Freau«nc/

Wwfe=fci®0]@
Self-CMfeimedl

MODEL 63A PRICE S15OO

• Inductance Range: 002 Microhenry to 1 1 Hennes
• Series Resistance Range.- 002 Onm to 110K Ohms.
• Built-in 1 to 100 KC Oscillator - Detector.
• No False or Sliding Nulls.

fltCTPONlCS CNOINCEPS 
SALES PE POESENTATIVES

in single sweep, 
widest sweep

• 00002 11.000 ..I
Generally 0 25%

• 1000 ohm, to 1000 megohm 
Shunt Resistance

• 0001 to 1000 .mhos 
Ccnd-jctance

SAN DIEGO
• BRoadway 3 5500 
PHOENIX & TUCSON
• ENterpnse 1200

AUDIO-VIDEO-VHF . .
IN ONE INSTRUMENT!

®

kay Cigna-Sweep SKV
> %e

PRECISION 3-TERMINAL 
(INSENSITIVE TO GROUNDED CAPACITANCE)

CAPACITANCE BRIDGES
MODEL 75A

• 1 Me Test Frequency 
MIL SPEC TESTING

• 00002 to 1000 
Generally o 25%

• 1000 ohms to 100 megohms 
Shunt Resistance

• 0 01 to 1000 .mhos 
Conductance

11636 Ventura Blvd.. No Hollywood Calif 

NO. HOLLYWOOD
• TRianglc 7-0173 
PALO ALTO
• DAvcnoort 6-1493

‘X S3

TWO BRIDGES 
FROM 

Boonton 
electronics—- -

MODBL 74C-SBi-.no—>
• W.th-5to -rlOOVDC B as 

fcr 0>ode Test.ng

max. of 8 center frequencies (20kc to 12mc)

on request). Audio range: 600

* ■ i- 
' I

V I

* -pp- ■-

MODBL 75A-SB
• With -5 lo - 100 VOC Bias 

for Diode Testing
Price SI OSO

o FREQUENCY RANGE-200 CPS TO 220 MC.
o SWEEP REPETITION RATES FROM 0.2 TO 60 CPS.
0 LINEAR AND LOGARITHMIC SWEEPS.
o AUDIO SWEEP—200 CPS TO 20,000 CPS.
o 3 highly stable bands—1 kc to 12 me., variable or
o RF output of 1 volt rms into 70 ohms ±.5 db over 

width.
o 8 narrow customer selected fixed frequency bands—20 kc to 12 
o 9 fundamental frequency, wide VHF bands—10 me to 220 me.

The wide range of frequency and repetition rate in the Ligna-Sweep 
Model SKV make it ideally suited for alignment and testing of a 
variety of electronic instruments—audio amplifiers, filters, communica­
tion receivers, radar IF channels, TV receivers and transmitters.

The unit is stable and carefully shielded and filtered to prevent 
spurious signals on beat frequency video bands. A wide range of sweep 
repetition rates makes viewing easy on conventional oscilloscopes. Low 
repetition rates used with long persistence screens permit study of 
high Q circuitry, LF limits of band circuits and observation of the 
“ring” characteristics of tuned circuits.

VARIABLE FREQUENCY RANGES: .5-12 me, .1-12 me, 10 kc-12 me, 10-220 
me (9 bands)

FIXED FREQUENCIES: Up to
(Customer selected).

AUDIO RANGE: 200 cps to 20 kc, variable.
SWEEP WIDTHS: Selected for maximum stability 1-10 me on .5-12 me band; 

.2-2 me on.1-12 me band, 20-200 kc on 10 kc-12 me band; 6% to
60% of center freq, to 50 me and 3 me to 30 me above 50 me
10-220 me band. 2-20 kc on fixed frequencies and audio range.

OUTPUT LEVEL: Continuously variable from 1 volt rms down to 65 db
below 1 volt, ±5% over widest sweep AGC. Audio range: variable 
.5-1 volt rms.

IMPEDANCE: 70 ohms nominal (50 ohms 
ohms.

SWEEP OUTPUT and REPETITION RATES: Sawtooth for horizontal deflec­
tion of oscilloscope. Approx. 7 volts peak to peak—Output impedance 
1,000 ohms nom.; fixed 60 cps, line locked; fixed 30 cps, logarithmic 
(for audio and video application); 3 cont. var. ranges—.2-1 cps, 1-5 cps, 
5-30 cps.

MARKERS: Swept signal available for operation of Vari-Marker SKV Gen­
erator. Optional Internal Markers. Limited number of sharp, crystal- 
controlled pulse-type markers at customer specified frequencies can 
be provided. Please inquire before ordering.

POWER SUPPLY: Input approx. 220 Watts, 117 v (±10%), 50-60 cps B-f- 
electronic regulation.

PRICE: $1295.00 f.o.b. factory. ($1425.00 f.a.s. New York.) Fixed freq, bands add 
$17.00 per band.

WRITE FOR COMPLETE CATALOG INFORMATION



MORE SWINGS

Architect's conception of

SER8ES CABONET RACKS

1
ELECTRONIC ENGINEERS

a
SCIENTISTS

free

OAKLAND
Elmar Electronics 140 11th Street

PALO ALTO
Zack Electronics 654 High Street

SACRAMENTO
1219 “S" StreetSacramento Electric

(Companies pay the fee, of course.)

Professional & Technical
SAN FRANCISCO

or
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many client firms on both the West 

and East Coast.

Son Corios, Jay Stone and Associates 
of Sunnyvale, and White and Company 
of Palo Alto.

Dr. Victor Twersky, head of research 
at the electronic defense laboratories 
of Sylvania Electric Products Inc., has 
been promoted to senior scientist, it has 
been announced. Twersky is the first 
person on the west coast and one of 
three in the nation to achieve this posi-

«1 u; n
•- r;f /

John E. Yocom, director of technical 
services and No. 2 man in the Bay Area 
Air Pollution Control District, has re­
signed to accept a position as senior 
staff member with Arthur D. Little, Inc.

single piece 
a large in­

Soon to rise on the Stanford campus 
is the two-and-a-half-million-dollar Rus­
sell H. Varian laboratory of physics.

Recruiting Associates
(A Division of the Permanent 

Employment Agency)
825 San Antonio Rd. Palo Alto 

DA 6-0744

Zack Electronics 1422 Market Street
For complete information concerning any of these products see 

call your nearest Bud Distributor for Bud Bulletin S-6060.

BUD RAD BO, INC.
CLEVELAND 3, OHIO

SOUTH PALO ALTO
Peninsula TV & Radio 3860 El Camino Real

Drop in for a

ABACUS

Stanford Russell H. Varian laboratory of physics

The appointment of Wayne H. Robin­
son as applications engineer for Wat­
kins-Johnson Co. has been announced 
Robinson came from Eitel-McCullough, 
Inc., San Carlos, where he was a tube 
engineer and responsible for marketing 
microwave tube products for four years. 
Earlier he was with Sun Electric Co, 
Chicago, specializing in automotive elec­
tronics.

SEE TOESE KJEW BU®

AT YOUR LOCAL mSTOBKOi

The new building will contain over 60 
offices and more than 50 individual 
laboratories—-six of these will be large 
teaching labs. The building will be con­
nected to the present Physics Lecture 
Hall by an arcade.

The most practical cabinet 
rack for either a 
of equipment or 
strumentation system.
Welded frame together with 
many exclusive features com­
bine to make these cabinet 
racks exceptionally sturdy and 
highly versatile. They are 
available in 14 sizes and two 
color combinations.
The inclined panel cabinet 
racks have the same basic con­
struction as the upright series. 
Available in three sizes and 
two color combinations. Each 
model can be combined to 
create a rigid, homogeneous 
battery.

THESE ENCLOSURES ARE SHIPPED COMPLETELY AS­
SEMBLED AND READY FOR USE, ELIMINATING ALL 
CHANCES FOR ERROR IN ORDERING MULTIPLE COM­
PONENTS AND SAVING THE TIME AND COST OF COM­
PLETING THE ASSEMBLY.

and learn about rhe opportunities 

for career advancement with our
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Robinson T wersky

SENIOR

MICROWAVE WE
ENGINEER/TECHNICIAN

Unusual opportunity with

small, growing manufacturer

in beautiful mountain resort

I all phases and able to assume

responsibility for develop-

ELECTRONIC MANUFACTURERS REPRESENTATIVE

General Offices: 489 S. Robertson Blvd., Beverly Hills, Calif.

wave amplifiers. Send resume

to Stewart Engineering Corp.,

Santa Cruz, California.

grid — 31I eb ru ary 1961

1:00 to 2:30 PM
2:30 to 4:00 PM

4:00 to 5:30 PM

I
•i;

i

TECHNICAL PAPERS
THURSDAY, Feb. 23 Carpenters Bldg., 3065 Middlefield Rd., Palo Alto

1:00 to 2:30 PM
2:30 to 4:00 PM
4:00 to 5:30 PM

^/l/(oxon

Cotfl.

area. Must be experienced in

ment and production of new 

high-frequency backward­

wave oscillators and traveling

tion within GT&E. The appointment was 
made in recognition of Twersky's out­
standing scientific contributions.

Twersky is internationally known for 
his work in the fields of electromagnetic 
wave scattering and propagation. He 
joined Sylvania in 1953 as EDL's first 
engineering specialist; since then he has 
been senior engineering specialist and 
laboratory consultant. He will continue 
os head of research at the electronic 
defense laboratories.

8

ii ht-
Pat. No. 2-765362 — Pat. No. 2-860176

SCREEN ROOMS-DOUBLE ELECRICALLY ISOLATED
LINDGREN ROOMS COST LESS

NO LOOSE STRUCTURAL HARDWARE TO BE LOST OR DAMAGED

They can be assembled and dis-assembled quicker and easier
Compare for yourself . . . Ask for the Data

ERIK A. LINDGREN & ASSOCIATES, INC.
4515-17 N. Ravenswood Ave., Chicago 40, Illinois

Sunnyside 4-0710 — Long Beach 1-0408

Dr. George Caryotakis has been ap- 
| pointed manager of the newly formed 

high-power laboratory of Eitel-McCul- 
lough, Inc., in Belmont, California. He 

I will direct Eimac's research and devel- 
1 opment activities for amplifier klystrons 
I and other high-power microwave tubes.

MOXON’S
Meeff the Manufacturer”

SHOW
This is the BIGGEST Rep Show of the year. Hear important techni­
cal papers . . . See the newest in electronic products . . . Visit 
with factory engineers . . . Meet the Wild and Wooly “Moxon Men”.

Universal time code translation, Epsco-West (Clyde Cole) 
Traveling wave tube applications, Alfred Electronics (Paul Fulton) 
High speed low level data logging, Epsco-West (Wm. Kamsler)

FRIDAY, Feb. 24 Leamington Hotel, 19th and Franklin, Oakland 

Programmable pulse generators, Rutherford Electronics (Don White) 
Direct conversion from millivots to frequency, Vidar Corp. (Dr. Bahrs) 

Specifying Instrumentation systems, Epsco-West (Wm. Gunning)
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OSCOMBE
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Price $1095, f.o.b. factory. Availability 30 days.
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UNIVERSAL IMPEDANCE 
MEASURING System

ENGINEERING
REPRESENTATIVES

March 20-23—1961 IRE Internation­
al Convention. Waldorf-Astoria Hotel 
and New York Coliseum, New York 
City. E. K. Gannett, IRE Headquarters, 
1 East 79 Street, New York 21, N. Y.

April 12-13—Symposium on Informa­
tion & Decision Processes. Purdue Uni­
versity, Lafayette, Indiana. Prof. Robert 
E. Machol, Purdue University, School 
of Electrical Engineering, Lafayette, Ind.

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

ELECTRO-MEASUREMENTS, INC.

Ohio. C. Farrell Winder, Baldwin Piano 
Co., Cincinnati 2, Ohio.

February 20—Women's Association of 
the Electronic Industry, "Bosses' Night," 
Villa Hotel, San Mateo, California.

mittee of prominent Bay Area engineers 
and educators. Sheraton-Palace Hotel.

March 6—Santa Clara Valley Chap­
ter, Instrument Society of America: Gen­
eral subject, "Physiological Measure­
ments Under Acceleration." "The Phys­
iological Problems of 'G' Stress" by Dr. 
Terence A. Rogers, Physiology Dept,,

© American Measurement & Control, Inc.
Torque Motors, Servo Valves

• 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

• Theta Instrument Corp.
Synchro Test Equipment

• Voltron Products, Inc.
Expanded Scale Meters

Measures resistance, capacitance, in­
ductance— also the dissipation factor 
(D) and storage factor (Q) for capaci­
tors and inductors. Resistance accuracy, 
0.05%—capacitance and inductance 
0.1%. 120,005 dial divisions of reso­
lution at your fingertips. No zero ca­
pacitance correction inside the bridge. 
Complete system includes matched ac 
and de generators and detectors speci­
fically designed for use with the bridge 
Write for Catalog C-13.

April 4-6—International Symposium 
on Electromagnetics & Fluid Dynamics 
of Gaseous Plasma. Engineering Society 
Building Auditorium, 33 West 39 Street, 
New York City. Jerome Fox, Microwave 
Research Institute, Brooklyn 1, N. Y.

April 12-13 — Fifteenth Annual 
Spring Technical Conference. Electronic 
Data Processing and Space Technology. 
(Cincinnati Section IRE and American 
Rocket Society) Hotel Alms, Cincinnati,

★ LUSCOMBE ENGINEERING CO.
1020 S. Arroyo Parkway 
Pasadena, California 
MUrray 2-3386

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

March 9-10 — Symposium on Engi­
neering Aspects of Magneto-hydrody­
namics. University of Pennsylvania, Phil­
adelphia, Penna. Norman W. Mather, 
Project Matterhorn, P. O. Box 451, 
Princeton, N. J.

April 26-28—1961 Seventh Region 
Technical Conference. Hotel Westward 
Ho, Phoenix, Arizona. Everett Eberhard, 
Motorola Military Electronics Division, 
8201 East McDowell Road, Scottsdale, 
Arizona.

February 23 — Santa Clara Valley 
Subsection joint meeting with Santa 
Clara Valley Engineers Council, Ameri­
can Institute of Electrical Engineers: En­
gineers Week Banquet; talk by Dr. 
Wernher von Braun, director, National 
Aeronautics and Space Administration, 
at the George C. Marshall Space Flight 
Center, Huntsville, Alabama; question 
period moderated by Dr. Earl Herald 
of television's "Science in Action" pro­
grams. 7:00 P.M., Santa Clara County 
Fair Grounds on Tulley Road, San Jose, 
California. Reservations required.

March 2-4—San Jose State College 
Annual Engineering Open House with 
displays using principles of magnetic 
fields, eddy currents, and infrared de­
tectors included among numerous stu­
dent exhibits. Engineering Department: 
Thursday, March 2, 6 00 to 10:00 p.m.; 
Friday, March 3, 10:00 a.m. to 10:00 
p.m.; Saturday, March 4, 10:00 a.m. 
to 3:00 p.m. (See photo, p 16.)

NEWf U/ira-^tigh^PERFORAIANCO 
291-A

NON-IRE LOCAL EVENTS

February 16 — Peninsula Chapter 
California Society of Professional Engi­
neers "Why I Have Chosen Engineering 
as a Career," by finalists from San 
Mateo County high schools in the an­
nual competition for three scholarships 
to be awarded at the annual Bay Area 
Engineers' Week Banquet in San Fran­
cisco. Sequoia High School, Redwood 
City (Little Theater Building, Room 42, 
near Brewster and Broadway), 8:00 
p.m.

FACTORY-DIRECT SALES-SERVICE. Use our special d.rect-to-factory 
telephone network for fast, accurate application, service, purchasing 
information. No long distance charges. Check your directory for our 
local listing. Or call us collect — CHerry 6-3331, Portland, Oregon.

nt CATALOG I* 

eem

February 23—Engineers' Week Ban­
quet, with Dr. Donald H. McLaughlin, 
famous mining engineer and regent of 
the University of California, as guest 
speaker. Guests of honor: ten outstand­
ing high school senior science and 
mathematics students selected by a com-

events of interest
IRE MEETINGS SUMMARY



We design and manufacture toroidal coils, wave filters

and magnetic amplifiers for use in missiles, aircraft,

ships, as well as stationary equipment and commercial

applications. Extreme care is used in designing and

constructing assemblies to withstand the roughest

shock and vibration conditions. If you need

components that will operate reliably through the

environmental conditions encountered by today’s

sophisticated systems we will be happy to work with

you. For fast response to your inquiry call

f eb r u ary 7 9 6 7 33

GENE F. STRAUBE
P.O. Box 313, Palo Alto, Calif. Tel. DAvenport 1-7029

OMPONENTS
2855-57 N. HALSTED ST., CHICAGO 14, ILL.. EASTGATE 7-8566

ORPORATION
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•see
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Radar Transmitter FPS-3S
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QUALITY
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FXR is the designer and developer of the Line Modulator, 
the key block in the transmitter complex. High level engi­
neering combined with complete precision facilities pro­
duced the answers to the unique problems encountered.

For the 
security 
of our 
nation

March 20-22— American Physical So­
ciety: meeting at U. S. Naval Post-grad­
uate School, Monterey, California.

Elmar Electronics Inc. 
140 - 11th St. 

Oakland, Calif.
Federated Purchaser Inc.

11275 W. Olympic Blvd. 
Los Angeles, Calif. Best regards.

J. V. N. Granger 
stepping, obviously—Ed.

MORE EVENTS
Stanford University; and “Instrumenta­
tion for Physiological Measurement on 
a Human Centrifuge" by George R. Hol­
den, NASA Ames Research Center. Ru- 
dolfo's, 4020 El Camino Real, Palo Alto, 
California. Social Hour 6:15 P.M., Din­
ner 7:00 P.M. (for reservations call Russ 
Palmer, Consolidated Electrodynamics 
Corp., Los Altos, WHitecliff 8-8294).

LOW DISTRIBUTED CAPACITY 
COLOR CODING 
HERMETICALLY SEALED 
TOLERANCES AS SPECIFIED 

in accordance with
MME « 7

STOCKING DISTRIBUTORS 
Radio Products Sales Inc. % 

1501 South Hill &
Los Angeles, Calif. 

Wesco Electronics 
1715 E. Colorado Blvd. 

Pasadena, Calif.

J. W. MILLER COMPANY • 5917 So. Main St., Los Angeles 3, Calif.

IRE PAPER CALLS
April 1—300-word abstracts and 50- 

word summaries for the 4th Interna­
tion Conference on Medical Electronics 
combined with the 14th Annual Confer­
ence on Electrical Techniques in Medi­
cine and Biology (New York City, July 
16-21, 1961). Send to: Dr. Herman P 
Schwan, Program Chairman, Moore 
School of Electrical Engineering, Uni­
versity of Pennsylvania, Philadelphia 
4, Pennsylvania.

b.f.

Solutions to the most exacting specifica­
tions are the foundation of FXR’s service 
In High Power Electronics. The solution to 
your particular problem Is but a phone 
call away. Just call and ask for an FXR 
applications engineer to discuss your 
needs.

April 13-14—Society of Technical 
Writers and Publishers: Eighth Annual 
Convention, Mark Hopkins Hotel, San 
Francisco, California. Headquarters, 
P.O. Box 3706, Beechwold Station, Co­
lumbus 14, Ohio.

1

to the i

GRID RETURN

Palo Alto, California

May 1 —100- to 200-word abstracts 
and 500- to 1000-word detailed sum­
maries of papers for 1961 Western 
Electronic Show and Convention (San 
Francisco, August 22-25, 1961). Send 
to: E. W. Herold, c/o WESCON's North­
ern California Office, 701 Welch Road, 
Palo Alto, California.

The AN/FPS-35 Radar Search Set is an
■ integral part of America’s security defense 

network. This massive sentinel stands in
■ vital areas protecting the nation.

/

Not watching our

FXR, Inc.
Design • Development • Manufacture 
25 26 50th STREET _ RA. 1-9000 
WOODSIDE 77. N. Y. ° TWX: NY 43745

Editor, The Grid 
Dear Frank:

The otherwise excellent Grid cover­
age of the presentation to the Profes­
sional Group on Communications Sys­
tems of ionosphere sounder techniques 
("Stepping Through the Ionosphere/' 
p. 12, January, 1961), contains an 
error. Dr. Raymond Egan, co-author with 
Leonard Seader, is a staff member of 
the Radio Sciences Laboratory at Stan­
ford University, where he has been en­
gaged for some time in ionosphere 
research employing sounder techniques. I 

He serves as a consultant to Granger 
Associates.

Mr. Seader's affiliation is correctly 
listed as Granger Associates, where he 
is supervisor of special systems de­
velopment.



SEKJBOFt STAFF MEMBER
(electronics)

Phone, or send resume to:

(Inquiries handled in confidence. No fee charged, of course.)

6752
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LU
Wesgo—tong the standard of the vacuum tube industry, 

a growing supplier of semiconductor components.

High alumina ceramics—three vacuum-tight aluminas with A1.0. contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum Al20..).
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-a local manufacturer offering these 
premium quality products to the electronics industry:

PROFESSIONAL & TECHNICAL RECRUITING ASSOCIATES 
(a Division of the Permanent Employment Agency)

825 SAN ANTONIO ROAD 

PALO ALTO 

DAvenport 6-0744

WESTERN GOLD & PLATINUM COMPANY
Located to serve you • Dept. G2,525 Harbor Blvd. • Belmont, Calif. • LYtell 3-3121

One of America's oldest, largest and most versatile consulting industrial research 
organizations, with a facility in the San Francisco Bay Area.

PhD EE, or equivalent, to work closely with solid state physicist and physical 
chemist in ELECTRONICS MATERIALS DEVELOPMENT, MICROMINIATURIZATION 
and act as consultant on CIRCUIT DESIGN problems.

\ebriiary 196 1
___________
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MEMBERSHIP STATUSTRUE RMS Voltmeter
with

^ACCURACY4
measures

wide range of WaveformswWjimA^

BALLANITII^IE model 350

features:

membership:

MEMBER

specifications: $720
VOLTAGE RANGE: 0.1 to 1199.9 v

FREQUENCY RANGE: 50 cps to 20 kc

2 megohms In parallel with 15 pF to 4-5 pFINPUT IMPEDANCE:

60 watts, 115/230 v, 50 to 4-00 cpsPOWER:

19 lbs. for portable or rack modelWEIGHT:

Available In Cabinet or Rack Models

Inc.
I

i
ALSO AC/DC ANO DC/AC
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• Temperature-controlled oven contains the bar­
retter and and ambient temperature compen­
sating resistor. Effect of ambient temperature 
changes is less than 0.005%/° C from 20° C.

High accuracy achieved on waveforms in which 
peak voltage may be as much as twice the 
RMS. Not limited to sinusoidal signals.

Left-to-right DIGITAL READ-OUT. Fast, simple 
nulling operation consists of selection of dec­
ade range by push-button, and adjustment of 
four knobs for minimum meter indication. 
These operations attenuate the input signal to 
a predetermined value, causing a bridge cir­
cuit to be balanced by changing the current 
through a barretter.

Rugged, accurate. Doesn’t require the extreme 
care of many laboratory standard instruments. 
No meter scales to read. Useful for laboratory, 
production line, and in the field.

Proper NIXIE digit is lighted automatically 
while bridge is being balanced. No jitter.

Henry T. Abstain, Jr. 
Robert A. Anderson 
Giorgio Borgiotti 
I H Buckminster 
C. C. Buttschordt, Jr. 
Steven S. Cerwin 
William F. Chambers 
Lowell E. Clark 
Francis L. Cobb 
James W Dorsett, Jr. 
Maxwell C. Gilliland 
James W. Gillis 
Charles E. Goodell 
Richard A. Hackborn 
Stephen E. Horns 
Arthur H Ha. sman 
George A. Hirota 
Eugene E Jones 
J. Edward Kelch 
Kenneth O Kelly 
Otto Kornei 
Peter Lazarus 
Andis Lepnis 
James M. McEnroe

Donald M. Malone 
Carl D. Maurer 
Roy T. Moore, Jr. 
Franklin D. Neu 
Richard H. Pantell 
David K. Paskett 
Robert M. Phillips 
James C. Pope 
John E. Poulsen 
Con D. Rader 
Lester A. Roberts 
Rodney R. Robert 
Kenneth A. Saunders 
Charles J See 
James Sutherland 
Miroslav Swyryd 
William E. Tutt 
Frank T. Upham 
Norman R Vonderploots 
Frederick E. Vogelsberg 
Sam F. West 
Dale E. Wilson

SENIOR MEMBER
Eugene W. Kinamon

Following are the names of individu­

als who have been elected to current

ACCURACY: %% 0.1 to 300 v, 1OO cps to 1O kc;
1/2% v to 1199-9 v, 50 cps to 20 kc

Milton F Adam 
Peter S. Armstrong 
Jacques D. Aubry 
Joseph W. Barkley, Jr. 
Robert A. Barnes 
Gordon K. Blanz 
Lee C. Bodenhamer 
Louis J. Carter, Jr. 
Bruce H. Chew 
Richard D. Cordano 
John D. Davidson 
Lewis W. Dickerson 
David P. Dietz 
Sherman R. Farrell 
George F. Fike 
Herbert W. Gee 
Kenneth A. Green 
Douglass D Heisey 
Thomas G. Innes 
Richard W. Johnson 
Morrison H. Jones 
Charles R. La Porte

Harry S. Yagi

Bruce T. McKeever 
Don K. Miller 
Arthur R. Moss 
Robert D. Moyer 
George F. Moynahan, Jr 
Donald R Noel 
James R Pepper 
Norman J. Peterson 
James S. Picken 
Gerold E. Pokorny 
James W. Quotfleboum 
John C Reinhardt 
William C Ridgway 
Seymour N Rubin 
Paul W. Sokoloff 
Roderic E Steele 
Terence J. R. Tracy 
Horry A. Turner 
William J Utterback 
Hugh A Voris, Jr. 
Kent R Willson 
Dennis L. Wilson 
Merrill D. Wittman 
Aaron Wolgin

Ben E. Youngberg

Robert M. Madvig 
Norman R. Overacker 
John W. Strohbehn 
George C. Stump, Jr. 
George D. Vedelin 

Peter W. Wallace

ASSOCIATE MEMBER
Michael W. Allison Marion R. Neary

David R. Christensen 
Gerald L. Cobb 
Frederick W. Egli 
John F Fishek 
Mohlon B. Fisher

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

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

San Francisco Section

Write for brochure giving many more details

~~ ®tnco 1032 —

0 BALLANTINE LABORATORIES
Boonton, New Jersey

r-WFCK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REOUIREMENT;LF°* 
AMPLITUDE FREQUENCY OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC/DC ANO DC/AC 
INVERTERSi CALIBRATORS CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER. OTHER ACCESSORIES.

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1.000 MC
R.pr.t.nf.d by CARL A. STONE ASSOCIATES. Inc.. 825 No. San Antonio Rd. — Palo Alto. Calif.

the
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ELECTRONICALLY SWEPT 
SIGNAL SOURCE

microwave power supplies, direct reading attenu­
ators and frequency meters in millimeter wave­
lengths, sweep signal oscillators featuring built-in 
AGO and 20 mw output flat to 1/2 db, waveguide 
switches with guaranteed 60 db isolation, and 
similar advanced microwave equipment.

For additional detailed information concerning FXR 
products or capabilities, write, call or TWX.

FXR, Inc.
WEST COAST DIVISION
4134 Del Rey Ave. • Venice, Calif.
EXmont 1-7141 • UPton 0-9502 • TWX SMON 7725
PALO ALTO-DA 1-8722

EVERYTHING UNDER ONE HAT
FXR . WEST COAST now maintains a complete serv­
ice and repair facility, including an extensive 
stock of replacement parts for FXR test equip­
ment and instruments.

This servicing center provides additional bene­
fits for you who already use FXR equipment and 
for you who are about to procure microwave test 
equipment.

From 220 me to 220 kmc...
FXR offers the most com­
plete line of precision test = ' 
equipmentand instruments ■ 
of any microwave manufac- ■ 
turer. This extensive line 
includes stable universal
PRECISION MICROWAVE EQUIPMENT . HIGH.POWER PULSE MODULATORS • HIGH VOLTAGE POWER SUPPLIES • ELECTRONIC TEST EQUIPMENT

° * Q°O

C. -
Q & '

« 1
ri
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38
28
13
31

Analab Instrument Corp  
Antenna Systems  
Antlab, Inc  
Baldwin-Lima-Hamilton Corp.... 
Beckman/Berkeley Division  
Behlman Engineering Co  
Bogart Microwave  
Bomac Laboratories, Inc  
Boonton Electronic Products, Inc 
Communications Control Corp... 
Consolidated Electrodynamics Corp.. Jack Kaufman 
Datafilter Corp Jay Stone & Assoc. 
Daytronic Corp McCarthy Associates 
Di-Tran Corp McCarthy Associates 
DuMont Labs, Tubes & Instruments J. T. Hill Co. 
Dynamics Instrumentation Co J. T. Hill Co. 
Dymec, Div. Hewlett-Packard Co Neely Ent. 
E-H Research Laboratories, Inc V. T. Rupp Co. 
Edgerton, Germeshausen & Grier, Inc J. T. Hill Co. 
Electro-Pulse, Inc T. Louis Snitzer Co. 
Electro Switch Corp . .......... Jack Kaufman
Electronic Associates O'Halloran Assoc. 
Electronic Measurements Co ...O'Halloran Assoc. 
Emerson & Cuming McCarthy Assoc. 
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 
Hamner Electronics McCarthy Associates 
Hewlett-Packard Company Neely Enterprises

Manufacturer

Heli-Coil Corp.  
Huggins Labs., Inc..............
Hughes Aircraft Co  
Irvan Engineering Co., Inc 
Jerrold Electronics.... 
Kauke and Co., Inc.. 
Keithley Instruments 
Kepco, Inc  
Kin Tel
Laboratory for Electronics 
Lawrence Manufacturing Corp. 
Lindsay Structures  
Massa Div., Cohu Electronics 
Menlo Park Engineering. 
Microwave Associates 
Microwave Electronics Corp.. 

 
Millivac Instrument Div., Cohu McCarthy Assoc. 
F. L. Moseley Co. Neely Enterprises
Narda Microwave Corp O'Halloran Assoc. 
Norwood Unit-American Standard J. T. Hill Co. 
Optimized Devices  
Pacific Electro Magnetics Co. 
Peerless Elec. Prod. (Altec Lansing) 
Polarad Electronics  
Radiation at Stanford  
Sanborn Company  
Scientific-Atlanta, Inc ............
Sensitive Research Instrument  
Sierra Electronic Corp . ............
Sorensen & Co., Inc  
Sperry Microwave Electronics Co... 
Statham Development Corp  
Technibilt Corp  
Telonic Industries  
Ultrasonic Corp, of America Premmco, Inc. 
Varian Associates Neely Enterprises 
Waters Manufacturing, Inc J. T. Hill Co. 
Wiancko Engineering Co V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Inc.

O'Halloran Associates 
T. Louis Snitzer Co. 

Jack Kaufman 
T. Louis Snitzer Co. 
.O'Halloran Assoc. 
...Neely Enterprises 
....... J. T. Hill Co. 
..... McCarthy Assoc. 
T. Louis Snitzer Co. 
..... McCarthy Assoc. 
....... J. T. Hill Co. 
..O'Halloran Assoc. 
........ J. T. Hill Co. 
.T. Louis Snitzer Co.

38 
26 
27 
15

2 
35

Representative 

............. Premmco, Inc. 

... O'Halloran Assoc. 
McCarthy Associates 

Jay Stone & Assoc. 
Instruments for Measurements 

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

............V. T. Rupp Co. 
Neely Enterprises 

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

... .McCarthy Assoc. 
O'Halloran Assoc. 

T. Louis Snitzer Co. 
Jay Stone & Assoc.

24, 38 
 22 
 34

29, 38
30, 35 

. 38
14, 15 
..... 25
 3

Manufacturer Reorcscntative

Ace Engineering & Meh. Co Premmco, Inc. 
Accurate Instrument Co Jay Stone & Assoc. 
Adage, Inc J. T. Hill Co. 
Airflow Company Premmco, Inc. 
American Optical Co., Instrument Div J. T. Hill Co. 

..........V. T. Rupp Co. 
T. Louis Snitzer Co. 
Jay Stone & Assoc. 
...................Neely Ent. 
......... V. T. Rupp Co. 
T. Louis Snitzer Co. 
.Jay Stone & Assoc. 
...................Neely Ent. 
...O'Halloran Assoc. 
.T. Louis Snitzer Co.

Aerospace Corp  1 1 
Ballantine Laboratories  36 
Bud Radio Inc  30 
Columbia Technical Corp  26 
Components Corp. ........................................................................ 33
du Pont de Nemours & Co. (Inc.), E. 1  23 
Electro Scientific Industries, Inc  32 
Fluke Mfg. Co., John  4 
FXR Inc 34, 37 
General Radio Co ......................... 40
Gertsch Products, Inc ........... 39
Hewlett-Packard Co ......................................................... 19
Hill Co., J. T., 1682 Laurel, San Carlos; LY 3-7693  38 
Jet Propulsion Laboratory  16 
Kaufman, Jack, 126 -25th, San Mateo; Fl 1-4942....26, 38 
Kay Electric Co. -  29 
Lenkurt Electric Co  18 
Litton Industries, Electronic Equipments Div  17 
Lockheed Missiles and Space Division 20, 21 
Luscombe Engineering Co  32 
McCarthy Assoc., 635 Oak Grove, Menlo Park; 

DAvenport 6-7937 .................................
Microwave Electronics Corp........................................
Miller Co., J. W........................................................

Moxon Electronics  31 
Neely Enterprises, 501 Laurel, San Carlos; LYtell 1-2626;

1317- 15th St., Sacramento, GL 2-8901
O'Halloran, John Francis & Associates, 825 San 

Antonio, Palo Alto; DAvenport 6-1493.
Permanent Employment Agency  
Premmco, Inc., P.O. Box 412, Alameda; LA 3-9495.... 
RCA West Coast Defense Electronic Products 1 ' 
Rantec Corp........................................................................
Repath Pacific Division—Arnold Engineering Co.
Rupp Co., V. T., 1 182 Los Altos Ave., Los Altos;

WHitecliff 8-1483 ........................ ....................................
Snitzer Co., T. L., 510 So. Mathilda Ave., Sunnyvale;

REgent 6-6733 .....................
Space Electronics Corp. 
Space Technology Laboratories  
Stewart Engineering  ..........................
Stone & Associates, Jay, Box 583, Sunnyvale;

Yorkshire 8-2770 .............................................................
Tech-Ser, Inc  
Tektronix, Inc.  
Tung-Sol Electric Inc. ..............................................................
Varian Associates ......................................................
Western Gold & Platinum Co
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-A Phase-Sensitive, Fully Transistorized Unit.
Com ; A® Any Gertsch MoTran," It Forms 

An AC Ratio Bridge. These Features Are Standard:

be used indepen- 
or NI-3, forms a

february 1961I

—Gertsc/i—
GERTSCH PRODUCTS, Inc.

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

/A, ,Ar v \J
U INDICATOR

10 /zV sensitivity—excellent resolution for bridge circuit operation. Sensi­
tivity ranges: 10 /zv, 100 /zv, 1000 /zv.
Quadrature rejection—provided by phase-sensitive detector.
Zero-center meter gives a “sense” as to above or below null. Frequency 
range: 50-10,000 cps. Unit can be used as an amplifier.
Available in two models: NI-2, battery operated, portable carrying case— 
NI-3, a 31/2" high rack mounted version, with built in AC power supply. 
Request Bulletin NI.

companion instrument:

GERTSCH RATIOBRIDGE
—offers high accuracy and high input impedance at 10 kc and up

Combined in the one instrument is a precision ratio transformer and an 
electrostatically shielded bridge transformer. Either can 
dently. This instrument when teamed with the NI-2 
complete AC ratio bridge.
Accuracy of the RatioBridge is as good as .0025%. Input impedance is 
300K ohms at 10 kc. Ratios up to 1.1111. Unit provides switching transient 
suppression, plus in-line switching and readout. Bulletin RB-105.



Write For Complete Information The Best Instruments
In Electronics

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

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

James G. Hussey • Donald M. Vogeloar 
Tel: WHitecIiR 8-8233


