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from a historical perspective …  
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March, 1965:  
Cover: The cover caption is the theme of the Region 6 conference being held in 

Las Vegas.  More details on page 3. 
Page 10: Bernard Oliver of Hewlett‐Packard Company is elected president of 

IEEE for 1965.  In 1955, as head of R&D for H‐P, he stopped by a young 
Charles Eldon’s desk and said “Bill wants you to start a new IRE Group on 
Product Engineering”.  When “Bill” sent a request, it was from Bill 
Hewlett, who was also president of IRE (IEEE’s predecessor).  So Bud 
Eldon started what become a branch of today’s Electronics Packaging 
Society.  Bud went on to be IEEE President in 1985. 
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Your Tektronix

VALUABLE
BODDCLET
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field engineer 
invites you to 
send for this

Multi-Purpose 
Oscilloscope

on Type
56UA

This oscilloscope display shows, within frac
tions of a billionth of a second, the time re
lationship between transistor turn-on and turn
off (upper trace) and driving pulse (lowertrace).

Possible Type 561A displays include: 
Conventional—single or multiple trace: 
Sampling—single or dual-trace; X-K- 
with similar or different units for verti
cal and horizontal deflection; Multiple 
X- Y —from two to four independent dis
plays; Diflerential—including low level 
with passband control; and others in
cluding Transducer and Strain-Gage 
operation.

\

I

J CZ1C:: * igg^^^^—™ 
3S SB Kd kSJ Lu 12_j Lla’ ■nnnn Read how the compact Type 561A, 

using up to 17 different plug-in units 
for vertical and horizontal deflection 
can meet your requirements for 
dependable multi-purpose measure
ments. For the booklet listing 
complete capabilities, call your 
field office.

It’s yours for the asking — com
plete specifications on the ex
tremely versatile Tektronix Type 
561A Oscilloscope. Precise time 
an event happens is just one of 
many displays which can be ob
served and analyzed easily and 
accurately.

.^o5£

Tektronix, Inc.
3944 FABIAN WAY • 

1709 MT. DIABLO BLVD.

I
j

SAN FRANCISCO FIELD OFFICES
PALO ALTO, CALIF. • Phone: 326-8500 
WALNUT CREEK. CALIF. • Phone: 935-6101

From Oakland, Berkeley, Richmond, Albany and San Leandro: 254-5353

«-



I

Cruces, (505) 526-2486

•jAMPlC P*TC

*

‘.'■■••AL IhTur

grid — Imarch, 1^65

Universal Counter
with a

full measure
of plug-ins!

I

r

+ Q
- O

No counter gives you as much measuring 
capability (to 3000 me) at so great a value as 
the Hewlett-Packard 5245L. The versatility of 
seven different plug-ins is combined with the 
solid-state performance of the basic counter 
to mean more measurements, made more ac
curately and conveniently at a lower price.

Plug-in units can be added to increase the 
counter’s basic 50 me range, its 100 mv 
sensitivity and the variety of measurements it 
can perform. Rectangular indicator tubes re
tain full numeral size, permiting an easy-to- 
read display. Measurements are automatic 
with measurement unit and correctly posi
tioned decimal displayed. Solid-state design 
provides an instrument only 5y2” high, bench 
and rack mount in one; modular plug-in circuit 
construction provides easy maintenance, and 
conservative design features provide opera
tional stability and eliminate calibration 
problems.

Check out the plug-ins listed here—then 
call your Hewlett-Packard field engineer for 
complete specifications and a demonstration. 
Or write Hewlett-Packard, Palo Alto, California, 
94304, Tel. (415) 326-7000; Europe: 54 Route 
des Acacias, Geneva; Canada: 8270 Mayrand 
Street, Montreal.

Plug-ins for the hp 5245L Counter, $2950
5251A Frequency Converter to 100 me, $300
5253B Frequency Converter to 500 me, $500
5254A Frequency Converter 300 me to 3000 me, $825 
5261A Video Amplifier for 1 mv rms sensitivity, $325 
5262A Time interval Unit, 1 /zsec to 10’ sec, $300
5264A Preset Unit—for measuring N x frequency, period, 

ratio, time N events; divides input by N, with 
N = 1 to 100,000 selectable, $650

5265A DVM plug-in—six-digit measurement of de, 10, 
100 or 1000 v full scale, accuracy 0.1% 
of reading, $575

Or increase the stability of measurements, to 15 gc, with the 
Hewlett-Packard 2590A Microwave Frequency Converter, $1900, 
which automatically phase locks an internal transfer oscillator to 
the signal frequency, providing counter time base accuracy, 
stability of 5 parts in 10° short term or 3 parts in 10’ per day.

HEWLETT ■
PACKARD J>n NEELy

SALES DIVISION
North Hollywood, (213) 877-1282 • San Carlos, (415) 
591-7661 • Sacramento, (916) 482-1463 • San Diego, 
(714) 223-8103 • Scottsdale, (602) 945-7601 • Tucson, 
(602) 623-2564 • Albuquerque, (505) 255-5586 • Las 

-------------- Seattle, (206) 454-3971
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MYLAR9
POLYESTER FILM

2333*^^^ .

Him say,"When reliability counts, count on Mylar*.
There’ll be no signaling from your computer (or its oper
ators) if you make certain that all your tapes are on a 
base of "Mylar”*. That’s because "Mylar” is strong (a 
tensile strength of 20,000 psi), stable (unaffected by

coUPONP
Bel ter Things lor Be Iler living 

. . . through Chemistry
’DuPont's registered trademark for its polyester film.

temperature or humidity changes) and durable (no plas
ticizer to dry out or become brittle with age). No wonder it 
has been the most used tape base for the past ten years. 
Remember.- When reliability counts, count on "Mylar".
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cover
The theme, “Power in the Space 

Age,” portrayed in the cover illustra
tion by artist John Mihopulos, sym
bolizes man’s ever-increasing ability to 
control nature’s ultimate source of 
energy—the energy that drives stars.

francisco 
’ officers

Chairman: John C. Beckett 
Vice Chairman: Jack L. Melchor 

Secretary: Gerard K. Lewis 
Treasurer: Fred J. Mackenzie 

Membership Chairman: Benton Newman, 
Western Electric, 739-8340 
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1709 W. 8th St., Los Angeles 17, HU 3-0537

region 6 news
LAS VEGAS CONFERENCE

Some of the nation’s most distin
guished engineers and scientists will 
explore the future world of energy 
conversion and transmission at the 
1965 Region Six IEEE Conference in 
Las Vegas, Nevada, April 13 through 
15.

Keyed to the theme, “Power in 
the Space Age,” the conference will 
draw together top men of the com
mercial power field and the space 
power and advanced energy source 
fields in a series of sessions and panels 
designed to blueprint the next decade 
of power and its attendant technical 
problems.

The conference, hosted by the Las 
Vegas IEEE Section, will be staged at 
the mammoth Las Vegas convention 
center. It will feature special technical 
tours of Hoover Dam power-generat
ing facilities and the field test site for 
Project Rover’s nuclear reactor rocket.

Conference Chairman Bruce Carder, 
DASA program manager for Edger
ton, Germeshausen and Grier, Inc., 
said the conference is “truly a meeting 
for both electronics and electrical en
gineers.”

“We have planned the conference 
so that it will feature common ele
ments of electronics and electrical en
gineering. We selected ‘Power in the 
Space Age’ as the theme to best rep
resent the two engineering groups.”

Carder said the program will have 
three sessions on the latest in com
mercial electrical power systems and 
others on the SNAP nuclear system 
and other compact power systems.

Sessions will also be devoted to 
electronic controls, power transmis
sion by microwaves, new electrical 
power generation devices, and related 
topics.

One special feature of the confer
ence will be a day-long panel covering 
the important research areas of elec
trical energy conversion. Topics will 
range from thermonuclear power gen
eration to fuel cells and thermonuclear 
devices.

Advance registration is $3 for IEEE 
members and $4 for non-members. 
Student rates are $1 and $2 for mem
bers and non-members respectively.

Hotel reservations will close March 
25. Conference hotels are the Riviera, 
Sands, and Sahara. Special student

(Continued on page 8)

7 Published monthly except July and August 
by San Francisco Section, 

nstitute of Electrical and Electronics Engineers

&
f 34 'ears the West's

leading electronics parts distributor

OAKLAND—610 E. 10th St Phon* 834-5833
j L) MOUNTAIN VIEW-855 Terra Bella Phone 961 1500

address all mail to 
IEEE, Suite 2210, 701 Welch Road 

Palo Alto, California 94304 
Telephone: (415) 327-6622 

Members: send address change promptly to 
IEEE, Box A, Lenox Hill Station, New York, N.Y. 

Send copy of letter to Section Office

volume 11
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Monday, March 22

Thursday, April 15

Thursday, March 18

Thursday, March 25

Thursday, March 18

Tuesday, April 6
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SAN FRANCISCO SECTION
8:00 P.M.

(Joint with East Bay Subsection, see below)

Engineering tomorrow’s transit today
Deane N. Aboudara, electronics and equipment design engineer, San Francisco 

Bay Area Rapid Transit District
Place: Pacific Gas & Electric Co., Oakland Service Center, west of Nimitz

Freeway between Hegenberger Road and High Street, 4801 Oakport
Dinner: 5:30 P.M., The Ark, 1111 Embarcadero, Oakland
Information: Jean Helinke, Section Office, 327-6622, by March 15

EAST BAY SUBSECTION
8:00 P.M.

(Joint with San Francisco Section, see above)
EAST BAY SUBSECTION

7:30 P.M.

8:00 P.M.
(Joint with Biomedical Engineering, see below)
Audio

8:00 P.M.
Synthesis of lossless time-varying networks
Dr. David A. Spaulding, U.S. Army
Place: Main conference room, SRI, 333 Ravenswood Ave., Menlo Park 
Dinner: 6:00 P.M., Stone Cellar, 1906 El Camino Real, Menlo Park 
Reservations: Mrs. Kelley, 326-6200, Ext. 3285, by April 5

8:15 P.M.
Recent advances in magnetic recording heads
Nelson Yew, senior engineer, AMPEX
Place: Conference Room B, SRI, 333 Ravenswood Ave., Menlo Park 
Dinner: 6:30 P.M., Ramor Oaks, El Camino Real, Atherton 
Reservations: 248-3344, Ext. 260, by March 24
Automatic Control

8:00 P.M. • Tuesday, March 16
New data and mathematical models for human operator dynamics
D. T. McRuer, president, Systems Technology, Inc., Inglewood
Place: Engineering Center, Room 551, University of Santa Clara
Dinner: 6:30 P.M., Faculty Club, University of Santa Clara
Reservations: Mrs. McKenna, 296-3360, Ext. 226, by March 15

Biomedical Engineering
8:00 P.M.

(Joint with Aerospace, see above)
Bio test data for manned space flight
Dr. Robert S. Lincoln and Dr. John E. Mangelsdorf, bio-astronautics dept.,

Lockheed
Place: SRI main conference room, 333 Ravenswood Ave., Menlo Park
Dinner: 6:15 P.M., Red Cottage Restaurant, El Camino Real, Menlo Park 
Reservations: Ellen Campbell, 326-6200, Ext. 3372, by March 17

Circuit Theory

Father and son night
Final selection of high school student paper winners
Dr. Edward Teller
Place: PG&E Service Center, 4081 Oakport, Oakland

SANTA CLARA VALLEY SUBSECTION
7:30 P.M. ° Wednesday, March 17

(Joint with Student Branches of San Jose State, Santa Clara and Stanford)
How young engineers are integrated into industry
Robert D. Millikin, senior employment representative of PG&E
Joe Tassi, technical recruiter and manager of fuels manufacturing engineering, GE 
Wesley J. Berg, senior education specialist of the engineering education dept., IBM 
Place: Room E-132, Engineering Lecture Hall, San Jose State College

GROUP CHAPTERS
Aerospace

m e e t i n g ahead
TOMORROW’S TRANSIT

Deane N. Aboudara, electronics and 
equipment design engineer, San Fran
cisco Bay Area Rapid Transit District, 
will discuss engineering tomorrow’s 
transit today at a joint meeting of the 
San Francisco Section and the East 
Bay Subsection on March 22.

A great synthesis is taking place, 
combining the experience gained 
through years of operation of conven
tional rapid transit with disciplines 
from other industries, some as far 
afield as the missile programs. Over
all system control by computers, 16,- 
000 RPM traction motors, choppers 
instead of resistors, and solid-state in
terlocking are being investigated. New 
control techniques must be developed 
for trains traveling as fast as 80 MPH 
and running 90 seconds apart that 
can stop within a 12-inch spotting dis
tance.
meeting ahead

YOUNG ENGINEERS
Three speakers from Bay Area com

panies will form a panel to discuss 
opportunities the newr engineering 
graduate may find in today’s industry 
at the joint meeting of the Santa Clara 
Valley Subsection and the student 
branches of San Jose State, Santa 
Clara, and Stanford on March 17.

Discussing how young engineers are 
integrated into industry will be Robert 
D. Mullikin, senior employment rep
resentative of PG&E; Joe Tassi, tech
nical recruiter and manager of fuels 
manufacturing engineering of General 
Electric atomic energy division; and 
Wesley J. Berg, senior education spe
cialist of the engineering education 
department of IBM.

The meeting will be held at 7:30 
p.m. in Room E-132 of the engineer
ing lecture hall, San Jose State Col
lege. Parking is available at the garage 
on Seventh Street between San Carlos 
and San Salvador.
meeting ahead

RELIABILITY MEASUREMENT
Claude R. Birdsall and A. Dintino 

of Lockheed Missiles and Space Co. 
will detail latest attempts in reliability 
measurement at the March 17 meeting 
of the Military Electronics chapter.

The customer generally requires re
liability estimates during product de
velopment and before extensive field 
use provides reliability demonstration. 
Advancements in the state of the art 
are requiring order-of-magnitude in
creases in guidance, instrumentation, 
propelling media, etc., thus increasing 
financial risk. The latest techniques in 
the application of the theory of 
probability distributions will be dis
cussed.
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Wednesday, March 31
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Thursday, March 188:10 P.M.

Wednesday, March 24
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meeting 
HUMAN

Dinner: 6:15 P.M., L’Omelette, 4170 El Camino Real, Palo Alto 
■ No reservations required

' Military Electronics

Impedance matrix synthesis
Dr. T. J. Harrison, IBM. San Jose
Place: Main conference room, SRI, 333 Ravenswood Ave., Menlo Park 
Dinner: 6:00 P.M., Stone Cellar, 1906 El Camino Real, Menlo Park 
Reservations: Mrs. Kelley, 326-6200, Ext. 3285, by April 21

Communication Technology
7:30 P.M.

Communications for the State of California
George Rezos, supervising engineer-in-charge, communications, State of California
Place: Pacific Telephone auditorium, 140 New Montgomery St., San Francisco
No host cocktails: 5:30 P.M.
Dinner: (Buffet) 6:00 P.M., Rod’s Frontier Restaurant, 30 Kearney,

San Francisco; $2.50.
Reservations: Mrs. Kathy Matzen, 399-2009, by 4:00 P.M., March 30

Computer
8:00 P.M. • Tuesday, March 23

The logical and analytical structure of the computer-aided design process as 
applied to a class of mechanical design problems

Dr. Marvin T. Ling, consultant, GE computer department, Phoenix, Arizona
Place: GE computer lab, 310 De Guigne Drive, Sunnyvale
Dinner: 6:30 P.M., Old Plantation, El Camino and Bernardo, Sunnyvale
No reservations required

Electron Devices
8:00 P.M.

The metal-oxide-seiniconductor triode
Charles A. Bitt man. manager, solid state physics department, Fair child Semicon

ductor, R&D Lab
Place: PH 101, Stanford University
Dinner: 6:00 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: UL 4-3300. Ext. 557, Mrs. Williams, by March 30

Engineering Management
8:00 P.M. • Tuesday, March lo

When do good engineers make good engineering managers?
L. S. Burbank, Burbank Associates, management consultants, San Fiancisco
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:15 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: 326-6200, Ext. 2550, by March 15

Information Theory

Communication nets
L. Kleinrock, assistant professor of engineering, U CL A
Place: Philco auditorium, 3825 Fabian Way, Palo Alto
Dinner: 6:15 P.M., The Brave Bull, El Camino Real, Palo Alto 
Reservations: Mrs. D. Saltzman, 326-4350, Ext. 4101, by March 17

Instrumentation & Measurement
8:15 P.M.

Voltage references, old and new
David Hilbiber, Fairchild Semiconductor, Palo Alto 
Place: Fairchild, 4001 Junipero Serra Blvd., Palo Alto

8:00 P.M. •
(Joint with Reliability, see page 6)

I Latest attempts in reliability measurement
Claude R. Birdsall, LMSC, and A. Dintino, LMSC
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: (for dinner only) Ralph W. Franks, 743-2778, by March 16

(Continued on page 6)

ahead
OPERATOR DYNAMICS

New data and mathematical models 
for human operator dynamics will be 
the subject of D. T. McRuer, presi
dent, Systems Technology, Inc., Ingle
wood, at the March 16 meeting of the 
/Automatic Control chapter.

The dynamic characteristics adopted 
by human pilots as active elements in 
manual control systems depend on 
the control situation (vehicle dynam
ics, display configuration, and manipu
lator characteristics), on the command 
disturbance forcing functions, and on 
environmental conditions. This paper 
will briefly summarize representative 
effects of such factors on typical pilot 
characteristics. Emphasis will be 
placed on new data and on newly dis
covered facets of pilot adaptation in 
single-loop vehicle control situations.

Duane McRuer is president and a 
technical director of Systems Tech
nology, Inc. Prior to organizing that 
company in 1957, he was associated 
with Control Specialists, Inc., and 
Northrop Aircraft, Inc. Holding a B.S. 
in engineering and an M.S. in electri
cal engineering from the California 
Institute of Technology, his profes
sional experience includes virtually 
every aspect of systems engineering 
at several levels and in all design 
phases. The major part of these efforts 
have been particularly concerned with 
research, design, and development of 
manual and automatic flight control, 
navigation, fire control, and guidance 
equipment for aerospace vehicles. He 
has written over 60 technical papers 
and reports on automatic and manual 
flight control and handling qualities 
for aerospace vehicles. In 1960. to
gether with E. S. Krendel, he was 
awarded the Levy Medal of the 
Franklin Institute for their Joint work 
in the application of system analysis 
techniques to the study of human dy
namic behavior.
meeting ahead

COMMUNICATION NETS
Leonard Kleinrock. assistant profes

sor of engineering. UCLA, will ad
dress the March 18 meeting of the In
formation Theory chapter.

Professor Kleinrock is to consider 
the stochastic flow of message traffic 
in connected networks of communica
tion centers. The networks considered 
are channel capacity limited, and con
sequently the measure of performance 
is taken to be the average delay en
countered by a message in passing 
through the net. Questions pertaining 
to the assignment of channel capaci
ties, effect of priority discipline, 
choice of routing procedure, and de
sign of topological structure are con
sidered.



Wednesday, April 21

Wednesday, March 17
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8:00 P.M.
Fact and fantasy in controlled fusion research
Dr. Richard Freeman Post, group leader, Lawrence Radiation Lab, Livermore
Place: Map’s Restaurant, 122 W. Neal St., Pleasanton
Dinner: 6:30 P.M.
Reservations: 447-1100, Ext. 8011. by April 20
Reliability

MEETING CALENDAR
Nuclear Science

march, 1 96 i j

I

hardware instrumentation, methodol
ogy, and data processing procedures 
to provide a standardized technique 
for monitoring man’s physical condi
tion and measuring his performance 
ability during space flight, including 
a crew monitoring system made possi
ble by recent advances in medical 
electronics and data processing equip
ment.

of personality traits which rarely 
change after the time a person reaches 
his working career.

meeting ahead
GOOD EE MANAGERS

L. S. Burbank, Burbank Associates, 
San Francisco, will answer the ques
tion, “When do good engineers make 
good engineering managers?” at the 
March 16 Engineering Management 
chapter meeting.

It has often been observed that 
management usually does a relatively 
good job in evaluating the equipment 
aspects of a person being considered 
for hire or advancement—his past ex
perience, education, intellectual ca
pacity, health, etc.—and that manage
ment failures or half-failures are more 
likely to be found in such areas as lack 
of leadership, indecisiveness, inability’ 
to delegate, poor judgment, and in
ability to get along with others. This 
meeting will consider methods which 
are being used to evaluate these elu
sive latter factors.

The speaker has had extensive ex
perience in consulting with Bay Area 
firms regarding personnel selection for 
management positions. His observa
tions should be equally valuable to 
managers responsible for determining 
whom to promote, and to engineers 
interested in guiding their own ca
reers. Topics to be discussed include: 
the problems of placing a man in a job 
“over his head”; the “law of diminish
ing competence”; the problems of su
pervising a technical group; the value 
of tests; and evaluation and weighing 
meeting ahead

8:00 P.M. 
(Joint with Military’ Electronics, see page 5) 
Space Electronics & Telemetry 

8:15 P.M. • Tuesday, March 23 
Wideband data recording with FM and magnetic tape 
Dalton W7. Martin, president, Vid ar Corp.
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto 
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View 
Reservations: C. Jamgotchian, 697-7774, by' noon, March 23

meeting ahead
REFERENCE VOLTAGE SOURCES
David Hilbiber, Fairchild Semicon

ductor research and development lab, 
Palo Alto, will discuss the merits and 
limitations of reference voltage source, 
old and new, at the March 24 meeting 
of the Instrumentation and Measure
ment chapter.

There is no challenger at the pres
ent time to take over the role of the 
Weston saturated cell as the primary 
standard. Further, if such an element 
were to be developed, it would have 
to stand the test of time; that is, a sta
bility better than 10 ppm for 3.5 x 10 ’ 
hours.

The case for the working reference 
is not so simple, however. In the past 
five years or so the avalanche, or 
zener, diode has shown a performance 
level that is comparable to the Weston 
unsaturated cell. Thus, the instrumen
tation system designer is able to select 
a source that is the most compatible 
with his requirements. Among the fac
tors that must be considered are: 
physical environment such as temper
ature and shock; long-term stability; 
noise; output resistance or current ca
pability; temperature coefficient; and 
cost. These topics will be discussed in 
detail.

MAN IN SPACE
The Aerospace and Biomedical 

chapters will jointly present a timely 
technical meeting March 18 on the 
subject of monitoring the physical 
condition of man in space.

Dr. John E. Mangelsdorf and Dr. 
Robert S. Lincoln, both with the bio
astronautics department at Lockheed, 
Sunnyvale, have applied much effort 
toward the objective of developing
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REPRESENTATIVES 
WE 7-0780 
DA 6-9800 
AC 2-1121 

265-3629

power supplies □ integrated circuits ■ semiconductor fabrication ■ 
indicators, displays and systems ■ precision welding and bonding ■ 
analog computing instruments ■ production work stations ■ amplifiers

AT ONE OF OUR FOUR OFFICES 
TECM-SER, INC. 
ELECTRONICS ENGINEERING 1,-7“------------------------------
• 6061 W. 3RD ST. / LOS ANGELES 36, CALIF.
• 800 SAN ANTONIO RD. / PALO ALTO. CALIF.
• P. O. BOX 10544 / SAN DIEGO. CALIF.
• PHOENIX. ARIZONA

1. PRODUCT ASSISTANCE
2. APPLICATIONS ASSISTANCE
3. PRODUCT MODIFICATION SERVICE*
4. DELIVERY FROM LOS ANGELES STOCK* 

*From Tech-Stok, Inc.

the availability of the “Convention 
Record,” no other preprints will be 
permitted at the technical sessions or 
elsewhere at the convention.

One high point of the program will 
be a special evening symposium on 
Tuesday, March 23, on a subject of 
major interest. Another will be a talk 
by Frederick R. Kappel, chairman of 
the board of AT&T, who will be prin
cipal speaker at the annual banquet 
on Wednesday, March 24, in the 
grand ballroom of the Hilton. At the 
banquet, the following major IEEE 
awards will also be presented: Edison 
Medal, Lammc Medal, and Education 
Medal. In addition, the 125 recently 
elected Fellows will be recognized.

Field awards and prize paper 
awards will be presented at special 
ceremonies on Tuesday, March 23.

More than 1,000 exhibitors will 
display $20 million worth of the latest 
electrical and electronic equipment, 
most of it for the first time. The show 
will be in two locations: the Hilton 
and the Coliseum. This year, for the 
first time, the electrical and electron-

and heavy machinery';
and instruments 

.~... The Hilton will 
' exhibitors. The Coli- 

be closed on Friday,

an international 
cm at the headquarters 

JUHC 111 mv. Beekman Room at the 
Hilton hosted by the international 
reception committee. Its bilingual 
members will be in attendance to 
greet visitors from abroad.

There will also be a hospitality 
suite for IEEE members’ wives at the 
Hilton, where coffee will be served 
each morning. The women’s program 
includes a welcome tea on Monday 
afternoon and a gala luncheon and 
fashion show on Tuesday.

The cocktail party will be held on 
Monday evening from 5:30 to 7:30 
in the grand ballroom of the Hilton.

The 1965 IEEE International Con
vention will be held from March 22 
through 26 at the New York Hilton 
Hotel and New York Coliseum in New 
^ork City. The convention features a 
25 percent increase in number of 
technical papers compared to last 
year’s program; as a result, the tech
nical meetings will be held on five 
days instead of four as in the past. 
The exhibits will continue to be open 
for four days: from Monday, March 
22, through Thursday, March 25.

The world’s largest technical meet
ing and exhibition is expected to 
draw an attendance of about 70,000 
engineers and scientists from 40 
countries.

An increased technical program 
consisting of 400 papers, covering 
breakthroughs in every area of elec
trical and electronics engineering, 
will be presented in 80 technical ses
sions. For the first time in the history 
of the annual convention, the “Con
vention Record”—several volumes 
containing all of the papers presented 
at the meeting—will be available at 
the time of registration. Because of

ics exhibits will be fully integrated 
with no attempt made to separate 
them. For the convenience of visitors, 
the exhibits at the Coliseum will be 
grouped as follows: Floors I and 2— 
components i__  _
Floor 3—systems a n 
Floor 4—production 
be used for new c. 
seum will L_ 
March 26.

There will be 
hospitality room 
suite in the ]
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SENIOR 
ENGINEERS

Urgent Requirements 
by Our Clients in 

Commercial Product 
Areas for Experienced 
Hardware Engineers in

VIDEO & DISPLAY 
SYSTEMS

SEMICONDUCTOR 
DEVICES & 
PROCESSES

RF & DIGITAL 
INSTRUMENTS

MAGNETIC 
COATINGS & 

MATERIALS

NORTHERN 
CALIFORNIA 
PERSONNEL

(a technical agency) 

220 CALIFORNIA AVE.
PALO ALTO 

DA 6-7390

KlATb
Marlin Yew

section inputs
CHANGE OF ADDRESS

If you plan to change your address, 
notify headquarters and the section 
office at least three weeks in advance 
of the effective date.

MORE LAS VEGAS
rates are available at the Thunderbird 
and the Stardust hotels.

Address reservation requests and 
checks for advanced registration to 
Clifford W. Maltby, Registration 
Chairman, Box 974, Boulder City, 
Nevada 89005; checks payable to 
IEEE Region Six Annual Conference.

for personal and 
confidential referrals 

to client management, 
at no cost to you, 

or further information 
with no obligation, 

phone for appointment or 
submit resume.

meeting ahead

NETWORK SYNTHESIS
Dr. David Spaulding, U.S. Army, 

will discuss synthesis of lossless time
varying networks at the April 6 meet
ing of the Circuit Theory chapter. 
Linear time-varying networks are 
characterized in terms of their impulse 
responses. By using the properties of 
passivity and losslessness, the form 
of the impulse responses of finite net
works is developed. This leads to a 
lossless synthesis which uses time
varying transformers and time-invari
ant inductors and capacitors. The one- 
port case is of principal interest, but 
the n-port extension is given.

At the April 22 meeting, Dr. T. J. 
Harrison, IBM, San Jose, will discuss 
impedance matrix synthesis. A tech
nique for the realization of the imped
ance matrix of an n-port resistor net
work, in which all ports have a com
mon node, will be presented. The 
method utilizes an algorithm devel
oped by Bran in in his study of large 
networks. Certain necessary condi
tions on a realizable impedance ma
trix, which are readily verified by in
spection, will be stated and variations 
of the method discussed.

meeting ahead

NEW RECORDING HEADS
Nelson Yew, senior engineer, Am- 

pex Corp., Redwood City, will dis
cuss recent advances in magnetic re
cording heads at the March 25 meet
ing of the Audio chapter.

Brief background information on 
the basics of magnetic recording and 
reproducing heads will be given, in
cluding the gap phenomena, head 
efficiency, thickness loss, and azimuth 
loss. Common head material char
acteristics and their effects on head 
performance will be discussed, in
cluding head geometry and its effect 
on performance.

Signal-to-noise ratios of typical au
dio and instrumentation systems will 
be discussed, leading to an introduc
tion to head signal-to-noise perform
ance related to head material and 
geometry characteristics. Recent de
velopments on wideband heads will 
be touched on, using the Ampex FR- 
1400 as an example. Future trends on 
wideband magnetic recording and re
producing head development will also 
be discussed.

MORE MOST
vacuum tubes. It may be designed to 
be conducting or cut-off at zero gate 
bias. This results in great simplicity 
in the design of switching circuits. 
Extremely complex integrated cir
cuits have been produced employing 
MOSTs. The device has superior prop
erties for use as a chopper and for 
use as a constant current source.

In his talk, Mr. Bittmann will re
view the design theory of depletion 
and enhancement mode MOSTs and 
compare the predicted performance 
with that of bi-polar transistors and 
junction field-effect transistors employ
ing similar tolerances. He will discuss 
high-frequency operative and switch
ing characteristics. I J

meet i ng a h e a d

WIDEBAND RECORDING
Dalton W. Martin, president, Vidar 

Corp., Mountain View, will discuss 
wideband data recording with FM 
and magnetic tape at the March 23 
meeting of the Space Electronics and 
Telemetry chapter.

There is an increasing need for 
multichannel wideband data record
ing. For example, systems are being 
specified that require several hundred 
20-kc channels to be recorded simul
taneously. Specific examples of these 
requirements will be presented. Re
cording this data with FM on mag
netic tape recorders is the only pres
ently available practical and econom
ical way to preserve this data.

After a brief history of magnetic 
tape recording, the various forms of 
FM systems will be surveyed. Advan
tages and disadvantages of each con
figuration will be discussed. The capa
bilities of available equipments will be 
described. Finally, the limitations of 
the systems will be shown in terms of 
the system parameters.
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VARIAN ASSOCIATES
Continued non-defensc product development lias created the following technical openings:

MANUFACTURING ENGINEER

An Equal Opportunity Employer
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To arrange interview, please submit resume to 
Technical Employment Manager

SENIOR CIRCUIT DESIGN
with experience in solid state circuitry and servo design.

- -..... —--------- .1 or EPR is desirable. BS degree in EE
necessary. Must be capable of managing several projects simulta-

CHEMISTS
Chemists needed in NMR applications lab to be responsible for running customci 
samples and analyses. This will include new instrument evaluation, applied 
research and helping prepare promotional materials.

VARIAN associates
611 HANSEN WAY • PALO ALTO, CALIF.

J e c t i o n

Prefer 5-7 years experience in the electronic or instrument field. Must have 
handled transfer of products from development into manufacturing as well a> 
established production processes and methods. BS degree or equivalent.

pronics Engineers i 2___
linound in Microwave instrumentation
[fysics

MECHANICAL ENGINEERS
who is creative and resourceful in design or complex mechanisms, has I’.ro'jgh knowledge of modern materials and fabrication techniques. Must 

sot challenge of working on new equipment and projects. BSME and 5 years 
Irience.

of several technical 
papers on power generation, transmis
sion and system protection, Chief elec
trical engineer, power and industrial 
division, Bechtel Corp., San Fran
cisco.

James J. McCann, present secre
tary-treasurer of the Power chapter, 
technical program chairman of AIEE 
San Francisco Section, 1962-63; a sen
ior member. B.E.E. from the Univer
sity of Santa Clara. Former Lieut., 
U.S. Navy submarine service. Has 
served PG&E for 19 years and is now 
administrative engineer in the office of 
the vice president for engineering, 
San Francisco.

E. W. Pappenfus, current chairman. 
Future Engineers Show, 1965 WES- 
CON, and member, section Fellows 
Committee; a Fellow. B.S.E.E.. Uni
versity of Minnesota. Collins Radio 
Co. Past chairman, Cedar Rapids Sec
tion; chairman, Cedar Rapids Transis
tor Symposium; member, national 
papers review committee and radio 
communication committee. Author of 
more than 40 technical papers and co
author of book on single sideband. 
Vice president, engineering. Granger 
Associates, Palo Alto.

(Continued on page 10)

Srience in Heat Transfer and flow problems as well as strength of materials. 
-.n«-ible for equipment design and test. A background in cryogenics is 
Etd. BSME required.

Nominations for section officers for 
the 1965-66 program year have been 
announced and will appear on a post
card ballot to be received by the vot
ing membership in May.

CHAIRMAN
Jack L. Melchor, present vice chair

man and past secretary and treasurer 
of the IRE section, a senior member. 
B.S. and M.S. in physics, University of 
North Carolina; Ph.D., University of 
Notre Dame, where he was a Fellow 
in high polymer physics, research as
sociate,. and instructor; Bendix Avia
tion Corp.; Sylvania Electronic De
fense Laboratories; co-founder and 
first president of Melabs; director of 
Melabs, Applied Systems Corp., Astro 
Technology and -hp associates-. Au
thor of many technical papers and 
holder of a number of patents; presi
dent of -hp associates-.

VICE CHAIRMAN
E. H. Hulse, presently completing 

the unexpired term of Gerard K. 
Lewis (resigned) as secretary; present 
group coordinator; past co-chairman 
of the Education and Student Rela
tions Committee of the IEEE section 
and former education chairman of the 
AIEE section, a senior member. Head, 
electronics engineering dept., Law-

NOMINATIONS FOR 1965-66
rence Radiation Laboratory, Liver
more. B.S., University of California, 
Berkeley. A registered engineer in 
California and Utah. Westinghouse, 
UCLA, USC.

SECRETARY
Fred J. MacKenzie, present treas

urer of the section, and former mem
bership chairman of the IRE section; 
a member. Active in WEMA and 
WESCON, formerly active in Los An
geles Section. A member of the IEEE 
Committee o n Membership and 
Transfers and former member of the 
PTGMIL Administrative Committee. 
University of Chicago and Technolog
ical Institute of Northwestern Univer
sity. Administrative Engineer, Com
munication and Radio Physics lab
oratories, Stanford Research Institute.

TREASURER
There are three nominees for the 

office of treasurer:
J. E. Barkle, present chairman of 

the Power chapter, for which he also 
served as organizer; a senior member. 
B.S. in EE, Carnegie Institute of 
Technology, Westinghouse Electric 
Corp., Loggers and Mill Supply Co. 
Member, Edison Electric Institute, 
electrical systems and equipment com
mittee, active in IEEE committee af-
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ALUMINAS?

Angwin

WESTERN GOLD &
PLATINUM COMPANY

WESGO
Where Quality is the
Chief Consideration

Wesgo offers virtually unlimited 
capability in the production of 
quality alumina ceramics to pre
cision tolerances.

Wesgo aluminas set the standard 
for excellence in quality ceramics. 
They are strong, hard and abra
sion resistant-offering high ther
mal conductivity, exceptional 
chemical inertness and superior 
electrical properties at microwave 
frequencies.

Shape and form of Wesgo alumi
na ceramics are limited only by 
your requirements. May we send 
you our latest brochure?

Dept. G-3, 525 Harbor Blvd., Belmont, 
California (415) 593-3121

region 6 news
ANGWIN RE-ELECTED

Bruce S. Angwin, General Electric 
Company, has been elected to a full 
two-year term as Region Six Director. 
His territory includes the eleven 
Western states, and embraces a mem
bership of some 30,000 engineers and 
student-engineers.

Angwin is manager. Western Re
gion, receiving tube department, 
General Electric Company. He joined 
GE after receiving his B.S.E.E. from 
the University of California.

He has been very active in the 
IEEE, holding numerous Los Angeles 
Section positions. In addition, he 
served eight years on the board of the 
Western Electronic Show and Con
vention. Other memberships include 
the Society of Television Engineers, 
Los Angeles Technical Societies 
Council, SMPTE, National Academy 
of Television Arts and Sciences, Hol
lywood Museum Associates, and par
ticipation in the Los Angeles Science 
Center and Boy Scouts of America.

MORE SECTION NOMINATIONS 
SECTION/WESCON DIRECTOR
John C. Beckett, present chairman 

and past vice chairman of the IEEE 
section, and past chairman of the 
AIEE section; a Fellow. A.B. in elec
trical engineering, Stanford (magna 
cum laude); E.E., Stanford; registered 
in electrical engineering in California, 
Oregon, Nevada; Westinghouse Elec
tric Mfg. Co., U.S. Navy; S.F. Bay 
Area Rapid Transit District; Wesix 
Electric Heater Co.; numerous offices 
and committees of AIEE, including 
chairman, Pacific Energy Conversion 
Conference; Hewlett-Packard Co., 
Palo’ Alto.

Section bylaws provide that “addi
tional nominations by petition may be 
submitted no later than April 1 to the 
section executive committee for in
clusion on the ballot. To be valid, such 
petitions shall carry the signatures of 
no fewer than 25 voting members of 
the section and include a statement of 
the willingness of the candidate to 
serve. Election shall be by mail ballot 
and shall be completed by May 15. 
The incoming officers shall assume the 
duties on or before July 1 on a date § 
fixed by the outgoing executive com- ' 
mittee.” 3

i e e e news
OLIVER ’65 PRESIDENT

Dr. Bernard M. Oliver, vice presi
dent of research and development, 
Hewlett-Packard Co., Palo Alto, has 
been elected president of the IEEE 
for 1965, it has been announced by 
the IEEE board of directors. Dr. 
Oliver succeeds Clarence II. Linder, 
retired General Electric vice presi
dent, who was IEEE president for 
1964.

The IEEE vice presidents for 1965 
will be Dr. W. G. Shepherd, profes
sor and head of the electrical engi
neering department of the University 
of Minnesota, and Hendley Blackmon, 
engineering manager, association ac
tivities, Westinghouse Electric Corp., 
Pittsburgh, Pa.

Haraden Pratt, consultant, Pom
pano Beach, Fla., will continue in 
1965 to hold the office of secretary. 
The treasurer for 1965 will be Sey
mour Herwald, vice president of 
Westinghouse Electric Corp., Pitts
burgh, Pa. The editor will be Dr. F. 
Karl Willenbrock, associate dean of 
engineering and applied physics, Har
vard University.

Dr. Oliver, chairman of the San 
Francisco Section of IRE in 1956, 
was bom in Santa Cruz in 1916. He 
was graduated from Stanford in 1935 
with the A.B. degree in electrical en
gineering. The following year he re
ceived the M.S. degree in electrical 
engineering from California Institute 
of Technology. He then spent a year 
in Germany as an exchange student 
under the auspices of the Institute of 
International Education. In 1940 he 
received the Ph.D. degree, magna 
cum laude, in electrical engineering 
from Cal Tech.

As a member of the technical staff 
of the Bell Telephone Laboratories, 
New York, N.Y., from 1940 to 1952, 
he worked on the development of 
automatic tracking radar, television, 
information theory, and efficient cod
ing systems. In 1952 he joined Hew
lett-Packard as director of research 
and in 1957 was appointed vice 
president of research and develop
ment.

Dr. Oliver holds over 40 U.S. pat
ents in the field of electronics. He is 
highly active in both industry and 
professional affairs. He was elected 
Fellow of the IRE in 1954 and direc
tor-at-large of that organization in 
1958. He served on the board of di
rectors of WESCON. Following the 
merger of IRE and the AIEE, Dr. 
Oliver was elected vice president of 
the newly-formed IEEE for 1963 and 
1964.
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IF SPACE AND
HIGH RELIABILITY ARE 

^IMPORTANT . . . specify the 
MICROTRAN PICO

Miniature Series.
• Impedance ratings are designed 

to match the latest transistor 
circuitry.

• Many units C.T. and 
Split Windings.

• Frequency Response
± 2db 300 cy. to 100 KC.

• Power level to 50 mw.
• Reactors are also available.

IMMEDIATELY AVAILABLE FROM STOCK.
See your Microtran franchise distributor. Write or call for new, 
illustrated catalog giving complete specifications and pricing.

West Coast warehouses:
No. Cal.: (415) 948-3334 So. Cal.: (213) WE 7-1010

R. A. STRASSNER CO.
7206 MELROSE AVE., LOS ANGELES, CALIF.

1728 West 130th Street, 
Gardena, California 90249 

213 770-0610

PRINTED
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meeting ahead
THE MOST

The metal-oxide-semiconductor-tri- 
ode (MOST), or the insulated-gate 
field-effect transistor, as it is variously 
called, will be reviewed by Charles A. 
Bittinan, Fairchild Semiconductor, 
Inc., Palo Alto, at the March 31 meet
ing of the Electron Devices chapter.

MOST was one of the earliest pro
posed semiconductor amplifying de
vices. Work at Bell Laboratories in 
1948 on germanium surfaces, aimed at 
explaining the poorer-than-expected 
performance of field-effect devices, re
sulted in the invention of the bi-polar 
transistor. However, only recently has 
the technology for SiO2 passivated sili
con surfaces progressed to the point 
that high performance devices having 
good stability of electrical properties 
have been achieved. (In MOST, the 
electric field under the gate is often 
several million volts/cm, a condition 
much more severe than encountered 
in planar transistors.)

MOST is a very high input im
pedance device, surpassing even the 
best electrometer tubes in this char
acteristic. It may have transconduc
tances of the same range as modern

(Please turn to page 8)

meeting ahead
STATE COMMUNICATIONS

George Rezos, supervising engi
neer-in-charge, communications, State 
of California, will discuss the State’s 
communications at the March 31 
meeting of the Communications Tech
nology chapter.

The talk will cover the very large 
private line telephone network re
quired for “administrative” traffic, the 
teletype network of the Department 
of Justice, the many mobile radio sys
tems to serve the vehicles of the high
way patrol, and systems for the Divi
sion of Forestry for fighting forest 
fires, the Highway Department for 
snow removal and other maintenance, 
the California Disaster Office, and 
many other agencies. Also discussed 
will be the statewide microwave sys
tem for interconnecting widely scat
tered agency offices.
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to the IEEE Show
in March

From San Francisco
Arrive

Destination

Nk

Flight No. Stops

Oak 48

Oak

31

>

TWA
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1. Convenient Schedules 
to New York

3 reasons 
to fly 

TWA

Leave 
San Francisco

Nationwide
Worldwide 

depend on

9:30 A
12:00 N
12:00 N

7:00 P
10:50 P

12:15 P 
2:45 P 
3:31 P

6:31 P
7:29 P
6:45 P
9:39 P

9:45 P
4:21 A

4:45 P
9:34 P
9:15 P

11:40 P
6:20 A
6:30 A

45
41

41 Jet /

61
165
43

5 Jet /

49
15

NON-STOP 
NON-STOP 
via San 

Francisco
Two-stop 
One-stop 
NON-STOP 
via Los

Angeles 
NON-STOP 
Two-stop

YUkon 6-1300 
589-8700 
451-2747 
323-1323 

Hickory 4-7147 
241-8010

an
op- 
ex-

Fllght No.

42
60
46
48

166
44

Stops

NON-STOP
Two-stop
NON-STOP
NON-STOP
One-stop
NONSTOP

For reservations call: 
San Francisco 
So. San Francisco 
Oakland 
Palo Alto 
Sacramento 
San Jose

swings
IT IS REPORTED:

Peter Manolakos has been ap
pointed district manager of the north
ern California territory for Amelco 
Semiconductor, division of Teledyne, 
Inc.

Charles R. Pincsak has joined Syl
vania Electronic Systems, a division of 
Sylvania Electric Products, Inc., as 
controller of its western operation.

Richard Laufenberg has been se
lected outstanding student at the 
IEEE student branch at San Francisco 
State College, according to Rene B. 
Marxheimer, associate professor, engi
neering department, and branch coun
selor.

Jorgen P. Vinding has entered busi
ness as a consultant in microwave tech
niques, communications, and instru
mentation, with offices at 18780 
Withey Road, Monte Sereno (EL 4- 
9150).

Charles M. Volkland has been ap
pointed director of marketing for the 
Sierra Electronic Division of Philco 
Corp.

Herbert J. Scott, having completed 
30 years of service with the University 
of California at Berkeley, has retired 
as professor of electrical engineering 
and assistant dean of the College of 
Engineering and joined the ranks of 
the professors emeriti.

Sylvania Electric Products, Inc., a 
GT&E subsidiary, has been awarded 
a $7.4 million USAF contract for pro
duction and delivery of advance air
borne data-processing equipment for 
incorporation into larger electronic 
systems.

Frank Schulenberg has been named 
national field sales manager of Secode 
Corporation, San Francisco. Lew Best 
was promoted to manager, marketing 
services.

9:00 A
11:15 A
1:30 P
3:15 P

Oak 9:30 P
10:45 P

2. Convenient Schedules 
from New York

3. TWA Offers Service
to 70 U.S. cities and 18 world centers 
abroad. Movies on all New York non
stop flights.

Nk 1:35 p 
3:45 P 
4:00 P

Nk 5:30 P

The pulsed tube used four cart
wheel back ward-wave interaction sec
tions, operating in the 7r-mode, each 
with an R of 50, to provide a total R.

Q Q
of 200. The efficiency was .55 at the 
design voltage of 150 kv, with a max
imum efficiency of .61 at 170 kv. Max
imum power obtained was 2 Mw. No 
instability was found at any voltage 
or drive level. The wave guide ter
minal was not on the end cavity of the 
extended interaction circuit, as some 
modes have no fields in the end cav
ities, and also coupling to the end cav
ity could lead to instability.

The long-pulse tubes used single 
(Continued on page 16)

e e 11 n g review
LUEBKE ON KLYSTRONS

The first meeting of PTGED and 
PTGMTT was held jointly at Stanford 
University on Wednesday, October 
21. About 23 members attended.

Chairman Dick Borghi, of SLAC, 
announced the new officers: vice- 
chairman, Dr. William Waters (Micro
wave Electronics Corp.); secretary, 
Dr. Richard Soshea (HP Associates); 
and treasurer, Dr. Daniel Dow 
(Varian Associates).

He then introduced the speaker, 
William Luebke, of Eitel-McCulIough, 
who reported on the development of 
an x-band megawatt CW klystron. The 
tube uses extended interaction cav
ities, which in this case are short-cir
cuited sections of TWT slow-wave 
circuits. Extended interaction cavities 
are used because of their large surface 
area (and therefore high power han
dling capability) and high R

Q
Four phases of the design and 

evaluation were described: evaluation 
of the electron gun in a beam 
alyzer, evaluation of the electron 
tics in a diode, evaluation of the 
tended interaction cavities in short
pulse tubes, and evaluation of high 
average power performance in long- 
pulse tubes.

The beam analyzer was built to 
permit examination of the beam under 
the same focusing system as would be 
used in the actual operating tube. The 
analyzer used an oil-free vacuum sys
tem, with molecular sieve roughing 
pumps and an ion-sputtering high- 
vacuum pump, and crushed-copper 
vacuum seals. Evaluation was done at 
20 kv. The beam was scallop-free, 
with its skirts well within the drift 
tube. The shape of the magnetic field 
at the cathode was found to be crit
ical. Hum caused so much deflection 
of the beam that the modulators had 
to be synchronized with the AC line 
frequency.

The diode collector was built first, 
in several sections of impressive size: 
19 inches inside diameter, 65-inch- 
long cylindrical region, and 1-inch- 
thick copper walls, with stiffener rings 
like those of a submarine shell. The 
end cone was specially built to per
mit 75 GPM of water flow for cooling. 
All sections were electrically con
nected together, and measurements 
were made calorimetrically. The beam 
was found not to spread as rapidly in 
the collector as had been expected, so 
that the first part of the cylindrical 
region received no beam current at 
all, and the end cone received more 
than had been expected (400 kw a 1 
Mw input, or about 1 kw per square 
inch).

Return to San Francisco
Leave Arrive

Destination San Francisco
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I cedures of Si’s

Please send a letter or resume to Gerald F. Renner, Professional Em

ployment Manager, Stanford Linear 

4349, Stanford, California.

John H. Cotter has joined the R&D 
engineering staff of the Cascade re
search division of Huggins Labora
tories, Sunnyvale, and will conduct 
special projects in advanced ferrite 
studies.

Perrott Associates has been named 
manufacturer’s representative for Sili- 
conix, Inc., Sunnyvale, to cover Ala
bama, Georgia, and Florida.

Eric D. Daniel has been named di
rector of research at Memorex Corp., 
Santa Clara manufacturer of precision 
magnetic tapes, having served as asso
ciate technical director since 1961.

Frank F. Farran has joined the Pel- 
mec division of Quantic Industries, 
Inc., San Carlos manufacturer of mis
sile and aerospace ordnance devices. 
He was formerly manager of manufac
turing at Advanced Technology Lab
oratories, Mountain View.

Fred D. Kochendorfer has been ap
pointed manager of advanced systems 
and programs for Philco’s WDL divi
sion with responsibilities including the 
planning and conceptual design of ad
vanced space vehicle systems.

Dr. Se Puan Yu has been appointed 
a senior scientist of the electron tube 
division research laboratory, Litton In
dustries division, San Carlos, and will 
be responsible for basic research pro
grams including new methods of mi
crowave generation.

R. II. Wold will serve as direct fac
tory' representative in the northern 
California area for Dressen-Barnes 
Electronics Corp., manufacturers of 
DC power supplies.

William E. Budd, Archie D. Marez, 
and Andre Lubarsky, Jr., have been 
added to the technical staff of Wat
kins-Johnson Co., Palo Alto.

Thomas K. Wood has been ap- 
| pointed controller for Moxon Electron

ics Corp., one of the largest electronic 
instrumentation and systems sales en
gineering firms in the western U.S.

W. Philip Schirm, Jr., has been 
named manager of quality and relia
bility assurance by Siliconix Incorpo- 

I rated, Sunnyvale, and will be respon
sible for reliability improvement, QRA 
engineering, process and testing sur
veillance, and development and con
trol of all quality and reliability pro

unipolar field-effect 
transistors and integrated circuits.

Eitel-McCullough, Inc., San Carlos, 
! has been awarded a $215,000 contract 

by Energy Systems, Inc., Palo Alto, 
to build 20 high-power klystrons for 
transmitters in the new NASA unified 
s-band network, the worldwide com
munications system supporting the 
Apollo lunar spacecraft programs.

Candidates must have a B.S. or M.S. degree in electrical en
gineering and several years experience with large power 
supplies, d.c. regulators, and electrical control systems. It is 
also desirable to have experience in high power distribution.

Salesmen need help. Something to extend their time, open doors, dig 
up leads, pre-sell products. Sales literature can make thousands of 
sales calls each day. Catalogs, brochures, direct mail advertising, 
folders, product literature ... all work full time—no coffee breaks, 
no luncheons! You can multiply your sales force with printed literature 
to get maximum efficiency from each man. Just call

THE NATIONAL PRESS 
Planners, Printers of Every Type-of Business Communication 
850 HANSEN WAY • PALO ALTO. CALIF.

New laboratory at Stanford University has a career position 
open for an electrical engineer to work on problems asso
ciated with multi megawatt d.c. power supplies.
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Staff Openings Exist for

SIGNAL GENERATOR
75 Kc to 30 Me

MODEL 6S-B

14 — grid

333 Ravenswood 
Menlo Park, California

-an equal opportunity employer-

MASS
MEMORY SYSTEMS ;
CORES • DISCS • DRUMS

I

MEASUREMENTS
A McGraw-Edison Division 

BOONTON, NEW JERSEY

For further information, 
please send resume to 

R Z. Cantu . . .

STANFORD 
RESEARCH 
INSTITUTE

march, 1961 .

MEASUREMENTS’
Standard

PHYSICIST or 
RESEARCH ENGINEER

Recent expansion provides excellent op
portunity for creative work in electrostatics 
and electromagnetic studies. MS with sev
eral years experience or new Ph.D. with 
strong experimental electromagnetic back
ground is required.

Present area of research encompasses elec
trostatic charging of vehicles, and its 
effect on electronic systems, generation 
and propagation of transient electromag
netic signal, multipacting breakdown of 
antennas and components at high altitude.

Represented by O'Halloran Associates
Palo Alto • Phone 326-1493

The morning session of each day’s 
program will feature three talks by 
authorities with long experience in 
their subject areas. Afternoons will be 
reserved for discussions among the 
speakers and audience so as to permit 
problems of special interest to be 
thoroughly aired.

Speakers at the Thursday morning 
sessions on new industry opportuni
ties created by government R&D will 
cover the fields of atomic energy 
(AEC), space (NASA), and weapons 
(Department of Defense). Friday dis
cussions will take up three major 
areas of private research: the chemical 
industry, the electronics industry, and 
general manufacturing as exemplified 
by the automotive industry.

The Saturday session on converting 
technical advances into new lines of 
business activity will feature talks on
(1) the “biology”—growth and repro
duction patterns—of new industry re
sulting from technological change;
(2) government aids to the forma
tion of new lines of technical business 
and new business enterprise; and (3) 
know-how for starting and developing 
a new line of technical business or a 
new business enterprise.

The roster of speakers includes 
Fred Payne, deputy director (strategic 
and defense systems), defense re
search and engineering. Department 
of Defense; J. E. Goldman, director, 
science laboratory, Ford Motor Com
pany; and Donald Schon, director, 
institute for applied technology. Na
tional Bureau of Standards.

Registration for the three-day pro
gram is $85. The seminar will meet 
at the University of California Exten
sion Center, 55 Laguna Street, San 
Francisco. The Center is close to the 
downtown area and affords ample 
parking space.

Further information is available 
from Engineering Extension, Univer
sity of California, Berkeley, California 
94720; telephone 845-6000, ext. 
4151.

ca I extension news

NEW INDUSTRY SEMINAR
A seminar on creation of new in

dustry and new business enterprise 
will be held in San Francisco Thurs
day through Saturday, May 6-8. The 
meeting is sponsored by Engineering 
Extension, University of California, 
Berkeley.

The seminar is aimed at outlining 
for engineers and executives of indus
trial concerns (1) how technological 
change can be converted into new 
areas of industry and (2) how these 
new areas can be made the basis of 
new lines of business and new busi
ness enterprise.

The three-day meeting is intended 
for engineers and managers in all in
dustrial fields, particularly those that 
have been affected by the cutback in 
defense spending and are seeking new 
business opportunities in the peace
time economy.

The basic concept of the seminar is 
that the conversion of technological 
advances to industrial and business 
use is not an automatic process but is 
the result of purposeful effort employ
ing the right kind of technical, in
dustrial, and business know-how. In
tensive lecture and discussion sessions 
will be devoted to presenting an anal
ysis of methods that can be used to 
exploit technological advances for the 
creation of new industrial and busi
ness enterprise.

Three self-contained but related 
one-day programs are scheduled. The 
sessions on Thursday, May 6, will 
concentrate on technological ad
vances suitable for conversion to new 
industry, that are available from gov
ernment research and development 
programs. Friday will be devoted to 
a parallel survey of technical ad
vances stemming from R&D pro
grams carried out by private industry. 
The final day, Saturday, will present 
the know-how for converting techni
cal advances into new lines of busi
ness and new business enterprises.

Provides test signals for measure
ment of sensitivity, selectivity, over
load, distortion, noise and stage gain 
characteristics. Meets most exacting 
requirements for laboratory use and 
production testing.

WRITE FOR BULLETIN XZ

COSTELLO & COMPANY
the computer reps of the West

5795 W. Washington Blvd., Culver City, California 90231 / Phone: (213) 937-2980
535 Middlefield Rd., Palo Alto, California 94301 / Phone: (415) 321-3745
15 North 40th Place, Phoenix, Arizona 85034/Phone: (602) 273-7348
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MEASURE TRANSISTOR

FUNCTIONS DIRECTLY

1 from 25 to 1500 Me

i:

h
oe.

and all open-circuit impedance parameters.

948-8233

Type 1607-A Transfer Function and Immittance Bridge, $1925 in USA 
Requires generator and detector.

Rapid vhf-uhf measurements are now possible with new 
long lead Transistor-Mounts — you no longer have to cut

★ Bridge is completely passive — stability of calibration is de
pendent only on permanent physical dimensions.

★ Versatile: Bridge also measures m, Y21, Y12, Yu, Y22, etc, of 
tubes; Zu, Z22, Z21, Z12, Zu, Y22, Y21, Y12,12/I1,11/I2, E2/E1, 
E1/E2 of networks; R, L, C, Z, and Y of diodes and compo
nents; and Z, Y, and VSWR of coaxial lines.

IN CANADA: Toronto 247-2171, Montreal (Mt. Royal) 737-3673
IN EUROPE: Zurich, Switzerland - London, England

*

yib, yie,

★ The accuracy and wide frequency range of this bridge make it 
a natural for the engineering laboratory

★ Ideal for production-line testing too; semi-skilled personnel can 
operate it easily. For rapid transistor measurements, it can be 
set up for direct meter readout of the magnitudes of hfb and hf...

★ Built-in provision for biasing up to 2.5 amperes, with bias 
circuits effectively isolated from circuits under measurement.

★ Nine different mounts available for commonly used transistors 
and tubes — both socket and long-lead mounts for 0.1 -inch and 
0.2-inch diameter pin circles, tetrode transistor mount, 7-pin 
miniature tube mount, etc.

★ Operates with very low rf levels on unknown — essential for ac
curate measurements of transistors and other nonlinear devices.

Yfb, Yfe> Yrb, yre.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Engineering Office in SAN FRANCISCO: 1186 Los Alios Avenue, Los Altos, Californio 
James G. Hussey • David M. Lloyd

Tel: 415 948-8233 • TWX: 415 949-7964

hjej

V

bales

semiconductor leads. These mounts “swallow” the leads, 
eliminating their effects from the measurement.

hfe,hfb, h jb.hoe, hrb, h re,


