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January 1973:  
Cover: Under‐sea exploration is the topic for the Santa Clara Valley Sub‐

Section (we’re not yet a Section).  More on page 2. 
p. 2: IEEE dues increase from $25/year to $30/year. 
p. 6: A young Robert Taylor, principal scientist at Xerox PARC, talks on 

the state of computer research.  He directed ARPA's IP Techniques 
Office (with Licklider) from 1965 through 1969, funding Doug 
Engelbart at SRI to develop the graphical user display and the 
mouse, and also kicking off the ARPANET and leading to the 
development of inter‐networking (the Internet).  At PARC, his CS 
lab develops the Alto (the first personal computer); I helped 
restore and bring up an old Alto in 2014.  He was famous for his 
weekly Dealer sessions. 
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IEEE CONSTITUTIONAL
AMENDMENT PASSES

The IEEE Constitutional Amendment
passed on the basis of 42,899 "Yes”
votes and 6,508 "No” votes. Approxi-
mately40% of the eligible membership
cast ballots. It now appears that the
membership is committed to a new
trend in professional activities. For
more details see future SPECTRUM.
IEEE dues were increased from $25
to$30 by action of the Board of Direc­
tors. In response to an earlier mem­
bership survey, a $5 Regional fee
also was adopted. To those members
who have not yet paid 1973 dues,
note that you have an option to speci­
fy how your $5 is to be spent, for
(1) professional, (2) non-technical, or
(3) technical programs. Do not over­
look this important elective on your
dues statement.
GRID-2

THE COVER STORY

SCVSS - ENGINEERING AT “20,000 LEAGUES UNDER THE SEA”

Undersea exploration by divers has
created new challenges for engineer­
ing because of the continuing trend to
explore at greater depths. FMC has
designed the Deep Dive System, MK1,
an advanced system for transporting
divers to and from work sites at depths
of up to 1,000 feet and to provide
support for the divers during the pre­
dive compression period, the diving
operation, and post-dive decompres­
sion.
Mr. Fred Caterina will describe the
functional requirements, system con­
figuration and unusual design features
resulting from system operation re­
quirements and environmental factors.
Particular attention will be given to
the design of the electrical and elec­
tronic systems. Constraints imposed
by operational requirements and en­
vironmental considerations on the se­

lection and application of electrical
system materials and components will
be included. The talk'will be augmen­
ted with slides taken during the fabri­
cation, testing and operational check­
out phases of the DDS program.
Mr. Fred Caterina is a graduate of
California State University at San
Jose and is presently doing graduate
work at the University of Santa Clara.

The cover picture is an artist’s con­
ception of a diver outside the transfer
capsule. The picture below is of a
transfer capsule ready for lowering.

The PTC Transfer Capsule
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ENGINEERS NEEDED FOR
CAREER COUNSELLING

The San Francisco Bay Area Engineer­
ing Council provides a very worth­
while service through its Career
Guidance Committee. Its purpose is
to furnish factual information about
the engineering profession to high
school students. The pitch is to
inform, not sell.
The Committee urgently needs engi­
neers to volunteer as representatives
to meet with a school counselor or
preferably a science teacher, and work
out a program together. Although there
is need throughout the entire Bay
Area, it is most acute on the Penin­
sula and Alameda South. The time
involved is not great. Help the future
of your engineering profession by
volunteering for this worthy project.
Please contact: Chairman Michael
C. Williams, University of California,
Berkeley, 642-4525, or Vice-Chairman
H. S. Fowler, Bernard Haldane Asso­
ciates, San Francisco, 391-8350.

See CALENDAR for Program Arrangements

IT - A SOURCE CODING THEOREM
FOR DISCRETE-TIME SOURCES

A new derivation of the source coding
theorem for discrete-time sources is
presented by Dr. Jim K. Omura. This
proof parallels R. G. Gallager’s deri­
vation of the random coding bound
for channel coding theory and shows
that the classical random coding ex­
ponent also emerges as a critical
quantity for source coding. The major
advantage of this approach is the
simplicity of the derivation and its
close relationship to the more familiar
channel coding theory. The source
coding theorem we derive here also
yields a natural bound on the rate of
convergence to the rate distortion
I imit.
Jim K. Omura received his B.S. and
M.S. degrees in Electrical Engineering
from M.l.T. in 1963, and in 1966 re­
ceived a Ph.D. degree from Stanford
University. Dr. Omura is a member of
Sigma Xi, Tau Beta Pi and Eta Kappa
Nu.
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Customer Service is Open Till 9 P.M.
Each Weeknight to Answer Your Ques­
tions or Requests lor Rates
(213) 277-1080 or (213) 879-2505

20th Century
INSURANCE
COMPANY

1800 AVE. OF THE STARS, CENTURY CITY.
LOS ANGELES. CALIFORNIA 90067



20th Century Reduces
Auto Insurance Rates.

YOU MAY SAVE AS MUCH AS $15 TO $20 MORE
PER YEAR PER AUTOMOBILE!

20TH CENTURY,
LOWEST POSSIBLE COST + CREDIBILITY

All contacts with 20th Century are direct to the company
Eliminate the middleman, and pass the savings
on to you. If you need service of any kind, or
information on starting your policy, specialized
personnel are ready to help you. Just call our
Customer Service Department at (213) 277-1080
or 879-2505 or call collect.

e Claims Department maintains a “Hot Line” 24 hours a day
A collect call from anywhere in the country
brings you prompt service from more than
1,200 claims representatives in the U.S. and
Canada.

It is not necessary to obtain several estimates for repairs
nor do you have to drive your damaged car to
a "claims office" for settlement. You merely
take your damaged auto to the garage of your
choice, call us and we will expedite the work
for you.

One of the highest policy renewal records in the industry
The result of this specialized, fast service is
one of the highest policy renewal records in
the auto insurance industry. More than 98%
of our policyholders renew their policies month-
in, month-out1

Your 20th Century Automobile Policy contains the most up-to-date coverage
available. Included are medical protection; extended coverage if you borrow an­
other auto; protection for anyone driving your car with permission; payment of
legal costs and bail bond expenses incurred if your car is stolen; and $200 for
loss of wearing apparel and luggage caused by fire, theft or collision.

20th Century
INSURANCE COMPANY
1800 AVENUE OF THE STARS
CENTURY CITY, LOS ANGELES, CALIF o

If you vjould like
immediate information,
please call our Customer Service
Department at
(213) 277-1080 or (213) 879-2505
or Collect
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RflEEITEMG CALENDAR

AEROSPACE &
ELECTRONIC SYSTEMS/
ENGINEERING
management
JANUARY 16

Story on
page 8

TECHNOLOGY TRANSFER FORMANA-
GER AND ENTREPRENEUR Hyman
Olken, Livermore Radiation Labora­
tories. JOINT MEETING.

JAN 16, Tuesday, 8 00 PM, Rick's Swiss Chalet. 4085 El Cammo Way. Palo
Alio Cocktails (no host) 6:00 PM; dinner 6 30 PM. For dinner reservations (New
York steak e $5.25.) call Phil Steinberg at 326-4350 x 5087 by Jan 15. 9 00 AM.

ANTENNAS &
PROPAGATION
JANUARY I4

Story on
page 5

ON THE LP'S OF LP ANTENNAS Ray
DuHamel, Consulting Engineer, Los
Altos Hills.

JAN. 14. Thursday, 8:00 PM, Lockheed Research Lab Auditorium, Bldg. 202,
3251 Hanover St.. Palo Alto. Cocktails 5 30 PM. dinner 6 15 PM, Rick's Swiss
Chalet, 4085 El Camino Way, Palo Alto. No reservations required

ONE DAY SHORT COURSE on NUMERI­
CAL METHODS IN ELECTROMAGNE­
TICS Dr. Frank B. Harris, TCI, Dr.
Thomas N.C Wang, SRI, Dr. Anthony
G. Jennetti, ESL and Dr. Edmund K
Miller, LLL.

FEB 10, Saturday, 8.30 AM to 4 00 PM, Lockheed Research Lab Auditorium,
Bldg. 202, 3251 Hanover St,, Palo Alto See story for registration information.
For further Information contact Dr. Frank Harris (415) 961-9180

ANTENNAS &
PROPAGATION
FEBRUARY I0

THE METHODS AND STANDARDS FOR
TRANSMITTING HIGH-QUALITY AUDIO
OVER LONG DISTANCES Ludweil
Sibley. Senior Engineer. Pacific Tele­
phone, San Jose.

JAN. 11, Thursday, 8 00 PM. Skilling Auditorium, Stanford University No dinner.

audio & r—r------------- 1
ELECTROACOUSTICS Story °n I
JANUARY II Pa9e6

SECOND ANNUAL COMPUTER COM­
MUNICATION CONFERENCE TIME­
SHARING PAST PRESENT.FUTURE

PEN CHAPTER OF ACM
JANUARY 24, 25

uummunications
SOCIETY/CALIF
STATE UNIVERSITY/

Story on
page 4

JAN 24, 9 00 AM, Jan. 25, 8.30 AM, California State University. San Jose. See
story for program and registration information For further information contact
Ed Carr (415) 399-4189.

ELECTRON DEVICES
JANUARY 23 Story on

page 7
CONSUMER ELECTRONICS-A MAJOR
CHALLENGE Norman Doyle. Fairchild
Semiconductor

JAN 23. Tuesday. 8:00 PM, Rick's Swiss Chalet. 4085 El Cammo Way. Palo
Alto. Cocktails- 6 PM, dinner 7 PM Reservations. Section office (415) 327-6622

ENGINEERING IN
MEDICINE &
BIOLOGY
JANUARY 9

Story on
page 8

COMPUTER-ASSISTED RESPIRATORY
PHYSIOLOGY AND TESTING AT HAR­
BOR GENERAL HOSPITAL. Dr.William
L. Beaver and Dr. Paul Griffith. Varian
Associates. Palo Alto.

JAN. 9. Tuesday. 8 00 PM, Bldg 7 Conference Room. Varian Associates. 611
Hansen Way, Palo Alto. Dinner 6 00 PM, Rick's Swiss Chalet. 4085 El Camino
Way. Palo Alto. Reservations Mrs A. L. Swenson (408) 292-4794 by Jan. 5.

GOLDEN GATE
SUBSECTION
JANUARY 24

Story on
page 7

ALTERNATE ENERGY SOURCES
James K.A Harral. PG&E Co.. S.F.

JAN. 24, Wednesday. 12.00 noon, PG&E Headquarters. Room 301, 77 Beale St..
S.F (Buy lunch at adjoining cafeteria). No reservations.

INDUSTRY APPLICATION
SOCIETY
JANUARY 23

Story on
page 6

METRIFIC ATION WITHOUT PAIN?
James E. Hacke. Consultant on Research
Methodology.

JAN 23. Tuesday, 8 00 PM. Iron Duke. 3rd floor. 132 Bush St.. S.F. Cocktails
6 PM, dinner 6 30 PM. Reservations. Frank Trayer (415) 432-7701; Ted Bubb
(415) 781-1177 or Tom Googm (415) 982-2442 by Jan 22

INFORMATION
THEORY
JANUARY I5

Story on
page 2

A SOURCE CODING THEOREM FOR
DISCRETE-TIME SOURCES Jim K.
Omura. Asst. Prof., Univ. of Calif, at
Los Angeles.

JAN. 15, Monday, 8 30 PM, SRI Conference Room B. Bldg 1. 333 Ravenswood
Ave., Menlo Park. Dinner Tong's, 1037 El Camino, Menlo Park at 6 30 PM. Reser­
vations Robert Gray, (415) 321-2300 x 4001 by Jan. 12. (Important to reserve on
time!)

MICROWAVE THEORY
& TECHNIQUES
JANUARY I8

Story on
page 8

SOME BROADBAND 8-I8 G Hi MIC
COMPONENTS Allen Podell, Micro-
wave circuits specialist HPA, Palo
Alto.

COMPUTER SOCIETY
JANUARY 23 Story on

page 6
COMPUTER research QUO vadis>

NUCLEAR SCIENCE
JANUARY I6

Robert W Taylor, Principal Scientist,
Xerox Research Ctr , Palo Alto.

Story on
page 4

JAN. 23, Tuesday, 8:'
Rick s Swiss Chalet, 4085 El Camino^Way at 6:15 PM. Reservations Neil Sulli­
van (408) 257-6550 x 320 by noon. Jan. 23.

COMPUTER SOCIETY/
UNIV OF SANTA CLARA
JANUARY I3

Story on
page 7

COMPUTER ARCHITECTURE Harold
Stone, Stanford Univ , WilliamMcKeenan,
UC Santa Cruz, Herbert Schorr, IBM
Corp., Donald Zacharta, Burroughs Corp.

JAN. 13, Saturday. 8 30 AM to 4 PM, Daly Science Hall, Rm. 207, University of
Santa Clara. See story for registration. Further information Peter Gise (408)
984-4482.

JAN 18. Thursday, 8 00 PM. SRI, Bldg 44 (Laurel Street) Menlo Park. No dinner.
AN EVENING OF PLASMA PHYSICS
with Prof. Oscar Buneman, Prof. Robert
H Eustis and Dr. John M. Wilcox, all
of Stanford University. Ladies welcome.

JAN. 16. Tuesday. 8 00 PM. Rick's Swiss Chalet, 4085 El Camino Way, Palo
Alto. Cocktails- 6 PM, dinner 7 PM. For dinner and meeting or meeting only
reservations: Mrs Lu Burch, (415) 854-3300 x 2401 by Jan 15

POWER
ENGINEERING
SOCIETY
JANUARY 9 and 23

Story on
page 8

TWO SEMINARS (I) HYDRO-THERMAL
COORDINATION R. H. Vierra and
R. P. Thompson, PG&E (2) PRIMARY
DISTRIBUTION ALARM AND CONTROL
SYSTEM O. L. Hill. PG&E

CONTROL SYSTEMS AN APPROACH TO THE ANALYSIS
SOCIETY OF COMPLEX SYSTEMS AND DECI-
JANUARY 24 SION PROCESSES. Prof. L. Zadeh, UC

Berkeley.
JAN. 24, Wednesday, 8.00 PM, Systems Control Inc., 260 Sheridan Ave., Palo
Alto, basement Conference Room. Refreshments at the meeting.

EAST BAY
SUBSECTION
JANUARY 22

Story on
page 6

ELECTRIC POWER FROM COMBUS­
TIBLE SOLID WASTE. A. Schmid. En­
gineering Supervisor, Combustion Power
Co., Menlo Park.

JAN. 22, Monday. 12 noon. Luncheon meeting. Tommy's Restaurant, 529 - 17th
St., Oakland, between Telegraph and San Pablo. No reservations.

ELECTROMAGNETIC PANEL DISCUSSION TECHNOLOGI-
COMPATIBILITY CAL FORECASTING AND ASSESSMENT.
JANUARY I5 Moderator Roy Amara. Pres. Institute

of the Future. Speakers Fred Nichols
and Dr. Harold Gumbel.

JAN. 9. Tuesday, and Jan. 23, Tuesday, 5:30 to 7 00 PM, PG&E Bldg., 77 Beale
St., Room 1760, S.F, No dinner.

SANTA CLARA VALLEY
SUBSECTION
JANUARY I0

Story on
page 2

ENGINEERING AT "20.000 LEAGUES
UNDER THE SEA". Fred J. Caterina,
FMC Corp.. San Jose.

JAN. 10, Wednesday. 8 00 PM, FMC Corp.. Ordnance Engineering Division Audi­
torium, 1105 Coleman Ave., San Jose. (Adjacent to Coleman exit from Highway
17). No dinner.

SYSTEMS. MAN
& CYBERNETICS
JANUARY I0

------------- [JOINT MEETING WITH PENINSULA
Story on CHAPTER 0F SIGART on INDUSTRIAL
page 5 [automation present and fu­

ture. Dr. Charles Rosen. SRI. Menlo
Park.

JAN. 10, Wednesday, 8:00 PM. Ness Auditorium, International Bldg . SRI. 333
Ravenswood Ave., Menlo Park. Dinner. 6:00 PM. SRI International Dining Room.
Reservations. Section office (415) 327-6622 by noon, Jan. 8. Please reserve
early.

JAN 15. Monday. 8:00 PM, Bold Knight. 769 N. Mathilda. Sunnyvale, at 6 45 PM.
Reservations for dinner: Erlyne Hooper (415) 326-4350 x 4310 by Jan. 12.
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NS - FUSION, MHD AND
SOLAR ASTROPHYSICS

This plasma science meeting will
feature three popular talks on why
that state of matter making up more
than 99% of the Universe might be in­
teresting. Professor Oscar Buneman
wi 11 discuss Controlled Thermonuclear
Fusion: "Taming the H-bomb" may
be Man’s only way of getting clean
and adequate power for the coming
century. All proposed schemes have
the fusing material in the plasma
state and our lack of understanding
of this state is the obstacle to con­
trol and confinement. Movies will il­
lustrate recent computer simulation
confinement studies of various hot
plasma and electric/magnetic field
configurations.
Professor Robert H. Eustis will dis­
cuss "MHD Energy Conversion": a
conducting fluid forced through a mag­
netic field is used to generate elec­
tric power. MHD systems are now
being built at the 25 MW level. The
talk will describe how MHD genera­
tors work, potential use as a topping
system, and the present state of the
art.
Dr. John M. Wilcox will discuss "Solar
Astrophysics": the solar wind plasma
expands radially outward from the sun
carrying along frozen-in solar magne­
tic field lines. Observations by space­
craft magnetometers have revealed
large-scale structures that influence
solar, geomagnetic, and probably
meteorological processes.
All three speakers are members of the
Stanford University Institute for Plas­
ma Research. Professor Buneman
(Ph.D.-Manchester), formerly at Cam­
bridge University, joined the Stanford
EE Department in 1960. Professor
Eustis (Sc.D.-MIT), at Stanford in the
ME Department since 1955, directs
the High Temperature Gasdynamics
Laboratory. Dr. Wilcox (Ph.D.-UC),
worked at UC Berkeley for twenty
years before joining Stanford last
year.

GRID-4

SECOND ANNUAL COMPUTER COMMUNICATIONS CONFERENCE
AT CALIFORNIA STATE UNIVERSITY, SAN JOSE
JANUARY 24-25, 1973, SAN JOSE, CALIFORNIA

This conference is jointly sponsored
by the San Francisco Chapter IEEE
Communications Society; California
State University, San Jose; and the
Peninsula Chapter of the ACM.
The conference theme is "Time Shar­
ing: Past, Present, Future". Inter­
disciplinary sessions are planned to
treat the theme in relation to trends,
applications, problems and impair­
ments, solutions and tools, and Im­
pact on society and education. By
creating an open forum for tutorials
and discussion-provoking presenta­
tions the conference aims to expand
and improve the dissemination of in­
formation and the quality of computer
communication studies.
General Fee $20.00 (Students $5.00)
ACM & IEEE Members $17.50
ACM & IEEE Student Members $2.50
Discount for advance registration $2.50
Exhibitors $50.00
Luncheon on January 25 $3.65
Please send your remittance to: Com­
puter Communications Conference,
Department of Electrical Engineering,
California State University, 125 South
7th Street, San Jose, California 95192.
For further information: Elden Shaw,
(408) 277-2456.
A copy of the Conference Proceedings
is included in the registration fee and
will be mailed to advanced registrants.
Additional copies may be purchased
at the conference.

WEDNESDAY, JANUARY 24
7:30-9:00 A.M. Registration
9:00-9:15 A.M. Welcome
9:30-11:45 A.M. Morning Sessions

12:00-2:00 P.M. Lunch
2:15-4:00 P.M. Afternoon Sessions

SESSION I: Subjects include Solutions
and Tools; Communications and Time­
sharing; Security and Privacy; Time-
shared Conversational Languages;
Critical Look at BASIC; Microfiche
Terminal.

SESSION II: Subjects include Time­
sharing as Product Assurance Manage­
ment Tool; Coordinated Information
Services for Discipline or Mission
Oriented Community; Telecomputa­
tions and Microfilm Applications;
Timesharing Applications at ARC;
Futures Information Storage System.
SESSION III: Subjects include Prob­
lems and Impairments; Survey of Pri­
vate Line Channel Data Performance;
On-Line Storage Impairments and En­
hancements; Human Factor Considera­
tions in Data Terminal Selection;
Conferencing in an On-Line Environ­
ment; Communications in Computer
Communications.

THURSDAY, JANUARY 25
8:30-10:45 A.M.

11:00-11:45 A.M.
12:00-2:00 P.M.

2:00-2:30 P.M.
2:30-4:00 P.M.
4:15-5:00 P.M.

Morning Sessions
Exhibits
Luncheon -

Speaker
Exhibits
Afternoon Sessions
Conference

Overview
SESSION IV: Subjects include State
of the Art in On-Line Conferencing;
Trends in Data Transmission; Some
Aspects of Teleprocessing and
Finance Banking; Interactive Batch
Processing; University Timesharing
Systems.
SESSION V: Subjects include Impact
on Society and Education; Social Im­
plications of Communications Tech­
nology; Survey of Computer User
Attitudes; Technology and Value
Changes; Sociological Spin-Off from
Computer Communities System En­
gineering.
SESSION VI: Subjects include: Time­
sharing Contracts and Agreements;
Some Recent Developments in Identi­
fication, Estimation and Forecasting
of Stochastic Systems; Using Time­
sharing for Software Reliability
Analysis; Timesharing Applications
in the Construction Industry; Com­
puter and Communications Abuse.

See CALENDAR for Program Arrangements JANUARY 1973



AP - THE LP’S of lp antennas

During the last eighteen years the
speaker has spent a major part of his
efforts on wide band antennas and
microwave components. His talk will
be centered on his experiences with
logperiodic antennas (LPA) during
this time. This will include discus­
sions of the ludicrous parentage of
the first successful LPA, how lucky
perseverance led to practical LPA,
the limitless permutations of the con­
cept, some of the leading pitfalls en­
countered along the road, the lethargic
progress over the years, the reactions
of lifelong pessimists, the limbo
patent situation, some lasting prob­
lems and finally some lackluster pre­
dictions.
Dr. Duhamel is a consulting engineer,
a Fellow of IEEE, and received the
Ph.D degree from the University of
Illinois in 1951. He conceived the
logperiodic antenna design principles
and was responsible for applying these
new techniques to HF antennas, dish
feeds and ELINT antennas. His re­
search activities include LP trans­
mission line circuits, tapered line
magic-T, broad band multiple mode
antenna feed networks, LP and TEM
dual polarized monopulse antennas.

YOUNG ENGINEER SURVEY
The IEEE is currently determining the
professional desires and needs of its
non-student members under 30 by way
of a project called' ’Societal Needs of
Young Engineers”. The information
will be gathered from small brain­
storming type sessions conducted
over the next several months. Inter­
viewers will be in contact with young
members to arrange meetings. The
San Francisco Section effort is being
coordinated by Frank Lord. Further
information or early interviews may
be obtained by contacting Mr. Lord at
966-2602.
JANUARY 1973

SMC - ROBOTS, PRODUCTIVITY. AND QUALITY
Will Robots take over our factories?
What should our goals be, and what
are the social consequences? Dr.
Charles Rosen, Staff Scientist, Arti­
ficial Intelligence Center, at SRI will
describe the use of robot-like mach­
ines in industry today, will discuss
limitations and predict future develop­
ments. His talk will be based on an
extensive survey recently completed.

Dr. Rosen established the A.I. Center
at SRI 10 years ago and has worked
actively in robotics and artificial in­
telligence since then. In recent years,
he has concentrated on industrial
applications of such devices. He re­
ceived his B.A. at Cooper Union, his
M.S. at McGill, his Ph.D. in E.E. from
Syracuse.

AP - ONE DAY SHORT COURSE:
NUMERICAL METHODS IN ELECTROMAGNETICS

The IEEE Antenna and Propagation
Chapter will present a one day short
course, "Numerical Methods in Elec­
tromagnetics” at Lockheed Research
Lab. Auditorium, Bldg. 202, 3251
Hanover St., Palo Alto, on Sat., Feb.
11, from 8:30 am to 4:00 pm.
"Foundations of Numerical Methods”
Dr. Frank B. Harris, TCI
"Linear Wire Antennas”
Dr. Thomas N.C. Wang, SRI
"Optimization of Arrays"
Dr. Anthony G. Jennetti, ESL
"Transient Electromagnetics”
Dr. Edmund K. Miller, Lawrence
Livermore Laboratory
Certificate of Completion will be
awarded to each participant.

Mail this form and payment to:
G-AP c/o Dr. Frank B. Harris
TCI
1625 Stierlin Road
Mountain View, California 94040

See CALENDAR for Program Arrangements

IEEE G-AP
February 11, 1973 Short Course on
Numerical Methods in Electromagnetics
Enclosed is check (payable to G-AP) in
amount of $_ _ _ _ _ _ _ _ _ _ _ _ _
Name:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Address:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

No. Street

City, State, Zip
Telephone:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Check One: Member_ _ _ Non-Member_ _ _ _ _
Deadline for preregistration, Feb. 1st, 1973.
Fees: IEEE Member $ 10.00, Non-member and

late registration (after Feb. 1st)Sllx.00
Fees include notes and lunch(lunches
provided for pre-registered participants
only)

GRID-5



C - COMPUTER RESEARCH: Quo Vadis?

Robert W. Taylor, a principal scien­
tist of the Xerox Palo Alto Research
Center’s Computer Science Laboratory,
will give a talk at the January 23rd
meeting of the Computer Society. The
talk will focus upon Computing re­
search, some recent history, and some
guesses about its future, particularly
with regard to shifting emphasis over
the past and future decades.
Although Mr. Taylor is a local resi­
dent, he is speaking to us as a mem­
ber of the IEEE Distinguished Visi­
tors Program. He was Director of
Computing Research for the Advanced
Research Projects Agency of the

Office of the Secretary of Defense
from 1965 to 1969. Of the total com­
puting systems research carried out
in the United States during that
period, under both government and in­
dustry funding, roughly two-thirds was
supported by ARPA. Those research
efforts are probably best known for
pioneering interactive computing in
general and time-sharing and graphics
in particular. Before leaving ARPA,
Mr. Taylor initiated the planning and
development of the ARPA computer
network which now interconnects
approximately 30 nodes consisting
primarily of communities of people
carrying out computing research.
Two years ago he was among the first
computer scientists to join the newly
formed Xerox Corporate Research
Center where his principal activities
have consisted of staffing the Com­
puter Science Laboratory and formu­
lating its research plans and pro­
grams. He has authored a number of
papers in the general areas of inter­
active computing and computer net­
works, has served on several govern­
ment, university, and industry advis­
ory committees.

AIME - ELECTRONICS
MATERIALS SYMPOSIUM

The Northern California Metallurgical
Section of AIME has organized a
special all day Symposium on Elec­
tronic Materials at Hotel Cabana,
Palo Alto, on Friday, March 23,1973.
For information contact: Dr. K. S.
Sree Harsha, 212 Eng. Bldg., Calif.
State Univ., San Jose, Ca. 95192,
phone (408) 277-2437, or leave mes­
sage at (408) 277-2446.

President Nixon’s request to Con­
gress last March for a broad applica­
tion of our technological resources to
the challenge of our domestic economy
in the 1970’s was the first presiden­
tial message on science and techno­
logy in our nation’s history? (Source:
HonorableWilliamM. Magruder, Special
Consultant to the President, "Tech­
nology and the Professional Socie­
ties," Mechanical Engineering, vol.
94, no. 9, Sept. 1972, pp. 9-15.
GRID-6

IAS - METRIFICATION
WITHOUT PAIN

With the conversion in the United
Kingdom to the Metric System, the
United States is almost the only re­
maining major industrial nation using
English units. Conversion to the met­
ric system can never be entirely pain­
less, but there are ways to minimize
the effort and expense involved.
JamesHacke will discuss some of the
problems, pitfalls and opportunities.
There are ways of simplifying the task
considerably, involving the pace at
which metrification takes place, the
sequence of industries in which it
takes place, the sequence of metrifi­
cation within each industry.
The electrical energy and electronics
industries are in a peculiar position,
since a large part of their markets
always has been international, and
the incentive for metrification always
has been present. Current industrial
catalogs in the two allied industries
commonly give physical dimensions
and weights in metric as well as Eng­
lish units.
Electrical units, e.g., volts, amperes,
ohms, and watts, are metrical units.
Radio antenna and propagation cal­
culations are carried out almost en­
tirely in metric units.

See CALENDAR for Program Arrangements

AE - LONG DISTANCE HIGH
QUALITY AUDIO TRANSMISSION f

Methods and Standards for Transmit­
ting High Quality Audio over Long
Distances will be discussed by
Ludwell Sibley, Senior Engineer,
P.T. and T. Mr. Sibley supervises the )
design of all audio program circuits
for central California.
Transmission media for this purpose
range from simple equalized cable
pairs to time-division pulse coding
used in conjunction with video sys­
tems. Major present emphasis is on f
sharing coaxial and microwave facili­
ties with voice circuits.
A variety of techniques have evolved
for assuring the performance of medium
and high fidelity audio services in the
presence of noise and other distor­
tions. Companding and pre-emphasis/
de-emphasis are effective against «
noise, even at transcontinental dis­
tances. It is frequently necessary to
equalize group delay to prevent im­
pairment of quality. Stereo services
require additional attention tophasing
in orderto maintain good performance.

EBSS - ELECTRIC POWER FROM
COMBUSTIBLE SOLID WASTE

Obtaining usable heat, electric power
and compact fill from combustible
waste is a desirable objective from
both ecological and conservation ,
standpoints. However, to do these
things economically and on a large
scale presents a host of challenging
engineering problems — separating,
shredding, gas generation, gas turbine
conversion and electrical generation.
Combustion Power Company is design­
ing, developing and building a one-
megawatt pilot model combustion
power unit on a government R & D
contract. The second planned phase
is a 15 megawatt prototype capable
of processing 400 tons per day.
Mr. Al Schmid, Engineering Super­
visor, Combustion Power Company,
Menlo Park, will describe the process
and show film and or slides at the
January luncheon meeting of the East
Bay Subsection.

JANUARY 1973
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INTEGRATED
CIRCUITS:
PHYSICS,
MODELS AND
COMPLEMENTARY
TECHNOLOGY
A ONE-DAY SHORT COURSE □ FEBRUARY 3.
1973 □ AT SLAC □ PRESENTED BY THE
IEEE CIRCUIT THEORY GROUP. SAN FRAN­
CISCO CHAPTER IN COOPERATION WITH THF
ENTREPRENEUR PRESS ------

WHEN

February 3, 1973
Saturday 9:00 a.m. - 5:00 p.m.

WHERE

Main Auditorium

Stanford Linear Accelerator Center
2575 Sand Hill Road
Palo Alto, California

COURSE DESCRIPTION

The purpose of this course is to give the
interested electronics engineer an insight
into the specifics of integrated circuit de­
sign with emphasis on large signal applica­
tions.

Lack of realistic breadboarding capabil­
ities and inadequacy of mathematical tools
for dealing with non-linearities encountered
in semiconductor junctions are responsible
for the difficulties in design and analysis
of integrated circuits for large signal
swings. Computer modeling of such cir­
cuits offers a valuable solution to this pro­
blem but it carries along the need for ap­
propriate models of active devices. The
present state of bipolar and MOS transis­
tor models for large signal applications
will therefore be discussed and illustrated
with results of actual circuit simulations.
Furthermore complementary technologies
for both the bipolar and the MOS transis­
tors will be covered and will give the de­
signer not only a link between the geome­
tries and the corresponding electrical mod­
els but also a proper perspective of recent
advances and present day capabilities.



INTEGRATED CIRCUITS:
PHYSICS, MODELS AND
COMPLEMENTARY

TECHNOLOGY

February 3, 1973

Main Auditorium
Stanford Linear Accelerator

2575 Sand Hill Road
Palo Alto, California

COURSE SCHEDULE

Morning:
1. Physics of Semiconductor Devices Found

in Modern Integrated Circuits.
Dr. Alpert Yu, Intel Corp.

2. Complementary bipolar transistor technol­
ogy.
Prof. Jim Meindl, Stanford University

3. Complementary MOS transistor technology
Dick Swanson, Stanford University

Lunch:

SLAC Cafeteria. Cost included in registration
fee

Afternoon:
4. Modeling of bipolar transistors for CAD.

Evolution of models, extension of the
Gummel-Poon model, parameter determin­
ation, accuracy vs. complexity considera­
tions.
Dr. Larry McBride, Hewlett-Packard Co.

5. Modeling of MOS transistors. Performance
of large signal model in switching circuits.
David Farrington, Hewlett-Packard Co.

6. Integrated circuits today and tomorrow. An
overview of the present state of art and
projections for the future.
David Hilbiber, Consultant.

FEE

The fee for the course is $15.00 for IEEE
regular members, $10.00 for student mem­
bers and $20.00 for non-members. The fee
also includes the lunch at SLAC and any
lecture notes to be handed out.

REGISTRATION

The enrollment for this course is limited.
Therefore, persons interested in taking this
course are urged to enroll early by complet­
ing and mailing the registration form below.
Companies may enroll for any given number of
individuals, supplying names later. To en­
sure enrollment individual names must be re­
ceived before January 20, 1973. For addi­
tional applications, use separate sheet giv­
ing information requested on enrollment form.

INFORMATION

For additional information concerning the
program, write or call:

Les Besser, Farinon Electric
935 Washington Street
San Carlos, Calif. 94070 (415) 593-8491

Zvonko Fazarinc, Hewlett-Packard Co.
1501 Page Mill Road
P?'- Calif. 94304 (415) 493-1501

INTEGRATED CIRCUITS

REGISTRATION FORM

(Should be received before January 20, 1973)

Mail to: Zvonko Fazarinc
c/o IEEE San Francisco Section Office
Suite 2210
701 Welch Road
Palo Alto, California 94304

Enclosed is check (payable to San Francisco Circuit

Theory Group) in the amount of $............................
to cover the enrollment fee.

Name: ...................................................
(please print full name)

Home Address: .....................
(Street)

(City and State) (Zip)

Business Address: ..............................................
(Street)

(City and State) (Zip)

Position or Title: ..................................................

Business Phone:

IEEE Affiliation (Check One)
□ Member
□ Student Member
□ Non-Member

IEEE Membership No.: ................................



£Oth Century, which has offered Special
slower Rates to Engineers and Scientists for over
Eight Years, has Reduced These Premiums
Even Further in Many Suburban Areas of California

ss pari of our longtime inter­
est in antique cars, we are
fffering a free set of three.
Jill-color 8" x 10" reproduc­
tions of turn-of-the century
uitomobiles. Just mark the
Isassic Car Box on the in-
u»iry form and mail it today.

Mail the
Attached Card Today

Find out exactly how much you can
save with 20th Century’s Exclusive

Program for Engineers and Scientists.
No Obligation. No Salesman Will Call.

You will promptly receive
a complete rate quotation for comparison

with your present insurance costs

Itlth Century Insurance, 1800 Ave. of the Stars, Los Angeles, California 90067
e;ase send quotation of rates available only to engineers and scientists.

MME__

DDRESS

TIT______________________________ STATE_____________________ZIP CODE

FHONE NO.--------- ---------------------------------Professional Organization-------------------

MR INFORMATION:

OCars Year Make Model Body Style Horse
Power

Used for Business
other than

to and from work

Present
Insurance
Company

Expiration
Date

rrst

ccond

liiird

RfUYER INFORMATION: Married □ Single □

Names of
All Drivers

including self
Relationship Age

Driver is
principal

user
of Car No.

Driver is
occasional

user
of Car No.

No. of at
fault accidents

over $100 damage
last 3 years

No. of
moving

violations
last 3 years

(Self)

« A CLASSIC CAR LITHOS □



20th Century
INSURANCE COMPANY

1800 AVENUE OF THE STARS
CENTURY CITY
LOS ANGELES. CALIFORNIA 90067



FELLOW NOMINATIONS ED - CONSUMER ELECTRONICS - A MAJOR CHALLENGE
Nominations for award of Fellow grade
tor 1974 now are being solicited. The
San Francisco Section Fel low Commit­
tee is organizing its efforts to pro­
pose for Fellow prominent members
of the engineering community. Assist­
ance of all members, Group/Society
Chapters and present Fellows are
welcome in identifying IEEE members
of unusual professional distinction
with "outstanding and extraordinary
qualifications and experience". They
maybe of any grade in IEEE and must
have been members for seven years.
Nominations^ wi 11 be processed for
submission in April, 1973 and should
be in the Section office by February
15, 1973. For forms and instructive
packets, contact Mrs. Jean Helmke at
the Section office (phone (415) 327-
6622). Preliminary biographical infor­
mation may be sent in by letter to the
Section office for committee assis­
tance in preparing the proposal.
The Fellow Committee Chairman is
Hugh Webber, who may be reached
daytime at (408) 255-6200 or evenings
at (415) 324-3055.

GOLDEN GATE SUBSECTION
ALTERNATE ENERGY SOURCES

Golden Gate Subsection, Wednesday,
Jan. 24, 1973, Noon, at PG&E Co.
Headquarters 77 Beale St., San Fran­
cisco, 3rd Floor, follow the sign to
Room 301 with your choice of lunch.
(A modern cafeteria is available for
your convenience on the same floor.)
Have you ever given a thought (while
drinking your morning coffee in a nice
warm house heated by natural gas) to
what alternate energy source could
keep you in that comfort for any length
of time?
James K. A. Harral is one, whose job
it is to evaluate and study alternate
energy sources.
Mr. Harral is our speaker at our next
Golden Gate Subsection Luncheon
Meeting. A Mechanical Engineer with
PG&E Co. working in the GAS SUP­
PLY DIVISION.
Jim will give us a realistic picture
how alternate energy sources will fit
into our life, and that of the utilities.
Guests are invited, no reservations
required, take the first to third floor
elevator, select your lunch at the
PG&E Co. cafeteria and bring it to
the meeting, ifyou are on a diet, come
without your lunch.
JANUARY 1973

There was a time when the Consumer
Market was the place where semicon­
ductor manufacturers disposed of their
"no-value" inventory. Today it
promises to be the largest and most
exacting customer that the semicon­
ductor industry as a whole can en­
visage. The possibilities are enor­
mous — not only in terms of volume
but in terms of the sophistication of
the requirements. Light emitting dis­
plays for calculators, light sensing
devices for cameras, pressure trans­
ducers for automotive electronics,
MOS LSI for a myriad of control func­
tions, from watches to seat-belt inter­
locks, these are but a few of the semi­
conductor devices which the consumer
industry is demanding.
Can we meet the challenge of greater
complexity, improved reliability and
lower cost which consumer electronics
offers to every area of the semicon­
ductor industry,from CMOS to LED’s?
Norman Doyle, Manager of Systems
Applications Engineering of the Ana­

log Division of Fairchild Semiconduc­
tor received his education at Dublin
College of Technology, and Bradford
College of Advanced Technology,
Prior to joining Fairchild in 1966, he
worked in applications and consumer
electronics in England and Canada.

C - A ONE DAY SHORT COURSE IN COMPUTER ARCHITECTURE
The IEEE Computer Society and the
Division of Continuing Education
University of Santa Clara, jointly will
present a one day short course on
"Computer Architecture" at Daly
Science Hall, Room 207, University
of Santa Clara on January 13, 1973,
from 8:30 A.M. to 4:00 P.M.
This is the second in a series of one
day short courses to be presented in
1972-73, to provide the practicing
engineer and scientist with recent
developments in the continually chang­
ing field of computer technology.
Program chairman and organizer of
the January 13 course is Harold Stone,
Stanford University.
Speakers: Harold Stone: Parallel Com­
putation, Herbert Schoor, IBM: Design
Principles for a High Performance
System, Donald Zacharta, Burroughs:
Array Processing Techniques, William
McKeeman, U.C. Santa Cruz: Compu­
ters for Banking Applications.
Co-organizers of the short courses
throughout the year will be: Frank
Greene, President of Technology
Learning Corporation, William Dunn,
Professor of Electr. Engnr. Univ. of
Santa Clara and Peter Gise, Instruc­
tor of Electr. Engr. Univ. of Santa
Clara.

Fees: IEEE or ACM members $20.00.
Non-members $25.00. Fees include
notes and lunch on campus. Student
Members or Unemployed Members
$4.00 without lunch, or $6.00 with
lunch.
IEEE Computer Society
January 13, 1973, One Day Short Course on
“Computer Architecture".
(If possible, mail before January 9)
Enclosed is check (Payable to University of
Santa Clara) in amount of $_ _ _ _ _ _ _ _ _ _ _ _
Name:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Address:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(Street)

(City, State, Zip)
Telephone:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Check one:_ _ _ _ _ Regular Member
____ Student Member_ _ _ _ Unemployed

Member
____ Non-Member
Mail this form and payment to:
IEEE Computer Society Short Course
Division of Continued Education
University of Santa Clara
Santa Clara, California 95053

GRID-7See CALENDAR for Program Arrangements



AES - EM - TECHNOLOGY TRANSFER FOR MANAGER AND
____________________ ENTREPRENEUR ________

PES - TWO JANUARY SEMINARS

On January 9, Messrs R. H. Vierra
and R. P. Thompson will discuss
PG&E’s experience with operational
coordination of hydro and thermal
generation resources to minimize
overall system fuel consumption. Mr.
Vierra, a Senior Power Systems En­
gineer with PG&E, received a BSEE
degree from San Jose State College.
Mr. Thompson received BSES and
MBA degrees from San Francisco
State Col lege. He is presently a Power
System Engineer with PG&E. Both
speakers are members of the Com­
pany’s Power Control Department.
On January 23, Mr. 0. L. Hill will
discuss a new system developed by
PG&E and PT&T to remotely monitor
and control switching on electric
distribution circuits. The Primary
Distribution Alarm and Control Sys­
tem (PDACS) is designed to minimize
customer outage times and to reduce
future costs of distribution facilities.
Mr. Hill received a BSEE degree from
the University of California and is a
Senior Electrical Engineer with
PG&E’s Department of Electric Dis­
tribution Engineering.

MTT - SOME BROADBAND
8-18 GHz MIC COMPONENTS

A 3dB quadrature coupler, a 20 dB
coupler, a 3 bit phase shifter, and
other components are described which
cover at least the 8-18 GHz frequency
range. Some of the problems encoun­
tered in obtaining 15 dB directivity
from the couplers and broadband phase
shifts of 45, 90, and 180® from the
phase shifter are discussed.
Mr. Podell was Senior Research Engi­
neer at Stanford Research Institute
where the work on these components
was carried out. He has also worked
on microwave negative impedance
converters, active filters, microwave
acoustic transducers, and broadband
matching circuits. Mr. Podell has re­
cently become the Microwave Circuits
Specialist at HPA.

’’Technology Transfer: How to Make
it Work” is the title of a new book by
Hyman Olken. The contents of the
book and how it will be useful for the
Manager and Entrepreneur will be dis­
cussed at the January 16 meeting of
AES and EM groups. The book was
written to help the engineer who
wishes to find information on unclas­
sified technological developments
that are available from the Federal
government and that can be transferred
to non-government products, processes
and services. The book was very
favorably reviewed in the October,
1972 IEEE Spectrum. Mr. Olken, who
has BS and MS degrees in electronic
engineering from Harvard, has had
fourteen years experience in the
evolution of new technology and its
conversion to profitable new commer­
cial products (i.e. Technology Trans­
fer). He has had experience in tech-

NEW MEMBERSHIP DIRECTORY
A new IEEE MEMBERSHIP DIREC­
TORY is in the making for 1973. The
last issue was 1970. You will be ad­
vised through these columns when it
is available, and how it may be
ordered.

ONE DAY TUTORIAL

ENERGY, RESOURCES, AND MAN
The degree to which society is de­
pendent on the energy that sustains
its technology is clear. The temporary
shortages of electrical power, the
frantic searches for more fossil fuel
sources, the realization that such re­
sources may be exhausted in the next
century, the resulting waste products
of energy conversion systems—these
factors have caused man to speak of
an energy and resource crisis. This
one day symposium addresses these
topics and other questions, including:
how does our society reconcile the
need for energy and the finiteness of
the earth; what should be the energy
use policy of the U.S.A. in the last
twenty-eight years of this century?
Textbooks to be read before atten­
dance: Energy and Power, W. H. Freed­
man and Co., San Francisco, 1971
(A Scientific American book, paper­
back, $3.25); Energy, Holdren and
Herrera, Sierra Club, San Francisco,
1972. This one day symposium will
be held in Davis, California on Feb­
ruary 15, 1973. The cost is $35. En­
rollment is limited and requested by
February 8, 1973.

nology transfer operations of the
Federal government through former
employment in the Office of Techni­
cal Services and has written exten­
sively on technology transfer. For a ,
number of years he was a development
engineer on automatic control sys­
tems and he holds several patents.

EMB - COMPUTER ASSISTED
RESPIRATORY PHYSIOLOGY >

AND TESTING AT
HARBOR GENERAL HOSPITAL

Drs. William Beaver and Paul Griffith
of Varian Associates’ Systems and
Techniques Laboratory, will discuss
the establishment and use of a Varian |
620/i minicomputer system for on-line
processing of respiratory data at
Harbor General Hospital located in
Torrance, California.
Dr. Beaver will describe respiratory
physiology research which is carried
out in the Respiratory Division of the >
Hospital and will comment on how
the computer is used for on-line, real­
time data acquisition, reduction and
presentation. Dr. Griffith will describe
and illustrate some of the patient
tests which are performed routinely in
the Respiratory Function Laboratory
of the Hospital with the assistance of
the computer system. He will include
remarks regarding the system develop­
ment procedure and integration of the
computer system and existing Labora­
tory procedures and equipment.
A question period will conclude the i
meeting, to be held in the Building 7
Conference Room, Varian Associates,
611 Hansen Way, Palo Alto (mid-way
between Page Mill Road and El
Camino Real).
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