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

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
March, 1970:  
Cover: As we enter the 70’s decade, the cover shows the theme design 

for the IEEE International Convention, being held in NYC.  More on 
pages 6‐7. 

Page 8: Arthur Schawlow of Stanford talks about current work in lasers.  
I remember, in my physics class at Stanford, when Prof. Schawlow 
had our lecturer hold up a clear baloon inside of which was an 
inflated black baloon.  Schawlow fired his invisible laser and 
popped the black one without damage to the outer clear one.  
Good demonstration! 
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Auto
Scale-
Factor

Readout
means faster measurements with fewer errors

The New Tektronix 7000-Series Oscilloscope System has AUTO
SCALE-FACTOR READOUT—just one of many new convenience
features which refine waveform measurement ease. Auto Scale-
Factor Readout labels the oscilloscope graph with deflection fac­
tors and sweep speeds, invert and uncalibrated symbols, and identi­
fies the trace and its data. When magnified sweeps and the New
P6052 or P6053 10X probes are used, the readout is automatically
corrected. Press either a probe-tip or front-panel switch, the trace
shifts vertically and its deflection factor is replaced by the word
IDENTIFY to associate waveforms with scale factors. Scale factors
of inverted and uncalibrated displays are prefixed by invert (i)
and uncalibrate (>) symbols. Now, you can forget the inconveni­
ence of hand labeling photographs. With AUTO SCALE-FACTOR
READOUT you look in only one place for accurate data. On the
CRT where it’s displayed automatically . . . with the waveforms!

New Convenience, a Wider Performance Spectrum, and Four Plug-
In Flexibility are some factors which make the New Tektronix
7000-Series Oscilloscopes an asset to your measurement capa­
bilities.

Prices of Instruments shown:
7704 DC-150 MHz Four Plug-In Oscilloscope ............ $2500
7A12 Dual-Trace Amplifier Plug-In .............................  $ 700
7A16 Single Trace Amplifier Plug-In .........................  $ 600
7B71 Time-Base Plug-In ................................................. $ 685
7B70 Time-Base Plug-In ................................................. $ 600

Note: 7504 DC - 90 MHz Four Plug-In Oscilloscope with Auto
Scale-Factor Readout ............................................................... $2000

U.S. Sales Prices FOB Beaverton, Oregon
The Readout System presently displays up to 49
symbols and responds to various functional instruc­
tions. Less than half of the symbols are needed for
today’s plug-ins.

FOR A DEMONSTRATION, CALL YOUR LOCAL TEKTRONIX FIELD ENGINEER.

Tektronix, Inc. san francisco field offices
2339 STANWELL CIRCLE - CONCORD, CALIFORNIA 94520 - Phone: 254-5353 & 687-8350

FROM OAKLAND, BERKELEY, RICHMOND, ALBANY AND SAN LEANDRO: 254-5353
3750 FABIAN WAY - PALO ALTO, CALIFORNIA 94303 - Phone: 326-8500

SUITE 1B, 1725 DE LA CRUZ BLVD. - SANTA CLARA, CALIFORNIA 95050 - Phone: 296-3010



Engineers
prefer
talking
with
engineers

perhaps, as gentlemen, they prefer blondes, but
when the problem at hand is an engineering one, they seek out an engineer. I he Neely
Staff Engineer has only one function — to assist you. He is professional, experienced.
and talks your language. He is literally surrounded by technical tiles and is a direct

____ communication line to the fac-
tory. Next time you need tech-

HEWLETT M PACKARD
/«««I ‘‘Staff,” and talk with an engi-

neer who understands your
NEELY SALES REGION language.
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ON THE COVER
This month's cover features the theme
design of the 1970 International Con­
vention of IEEE. Also shown is the New
York Coliseum, where the exhibits and
a series of Technical Applications Ses­
sions will be held March 23-26. Story on
page 6. O'Neal Advertising artist Nanci
Chin designed the cover.
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meeting
AEROSPACE &
ELECTRONIC
SYSTEMS
MAR. 19

MAR. 19, Thursday, 7:
Francisco. No dinner. Reservations for tour: R. Winslow or Pat Hoppe, 326-4350, ext
6143.

sioryonl T0UR OF TELEVISION STATION KPIX. Donald
pop.-: 12 Lincoln, Assistant Chief Engineer, TV station KPIX.

Tour limited to 20 people. An additional tour will be
established if required.

0 PM, Station KPIX, corner Van Ness and Greenwich, San

ANTENNAS 8
PROPAGATION
MAR. 18

,7 ANECHOIC CHAMBERS AND CHAMBER MEA-
page 10 SUREMENT TECHNIQUES. William H. Emerson,

Project Mgr., B. F. Goodrich Sponge Prod. Div.,Shel­
ton, Conn, and Fred P. Brownell, Manager, Microwave
Lab, B. F. Goodrich.

MAR. 18, Wccin: t: y, 8:00 PM, Philco-Ford Bldg. 56 Auditorium, 3825 Fabian Way,
Palo Alto. Cock: mL. 5:30 PM and dinner: 6:15 PM, Rick's Swiss Chalet, 4085 El
Camino Way, Palo Alto. No reservations required.

CIRCUIT
THEORV
MAR. 18

Story on
page 12

THIRD MEETING IN A SERIES ON COMPUTER-
AIDED CIRCUIT DESIGN. BIAS-3 - A nonlinear DC
Transistor Circuit Analysis Program, William J. Mc-
Calla, UC Berkeley; Automated Design of Monolithic
Broadband DC Amplifiers, Bruce A. Wooley, UC
Berkeley.

MAR. 18, Wednesday, 8:00 PM, 134 McCulloun: Hall, tanford University. Dinner:
6:00 PM, Red Cottage, 1706 El Camino, Mer.k ’ark. Reservations: Section office,
327-6622 by noon. Mar. 18th.

COMMUNICATION
TECHNOLOGY/AUDIO &
ELECTROACOUSTICS
MAR. 18

Story on
page 5

C0MMUNICA7 S f- ECTS OF AIR TRAFFIC
CONTROL. JC ME ING. Lee Y. Wong, a Proj­
ect Engineer wit: »e FA A.

MAR. 18, Wednesday, 8:00 PM, Oakland Internai;onal Airport Tower Lounge. Dinner;
6:30 PM, Savarin Restaurant, Oakland Internationa: Airport. Reservations: Robert How­
land (408) 291-4039 or Don Kidder (415) 591-8461, ext. 303 by Mar. 16th.

COMPUTER
MAR. 24

Story on
page 9

MULTI PROCESSORS: A NEW LANGUAGE AND
ORGANIZATION. Donald D. Chamberlain, Stanford
University.

MAR. 24, Tuesday, 8:00 PM, Room 134, McCullough Bldg., Stanford University. Din­
ner: 6:15 PM, Rick's Swiss Chalet, 4085 El Camino Way, Palo Alto. Reservations: Mary
McGlone, 321-3300, ext. 270 by Mar. 23rd.

EAST BAY THE GREAT QUARK HUNT. Dr. Arnold F. Clark,
SUBSECTION Lawrence Radiation Laboratory, Livermore. (This
MAR. 23 meeting, scheduled for Feb. 23, was cancelled and will

be held Mar. 23 instead. See February GRID for de­
tails.)

MAR. 23, Monday, 7:30 PM, PG&E Service Center, 4801 Oakport Road, Oakland.
Cocktails: 5:30 PM; dinner: 6:00 PM, Venetian Restaurant, 6701 Foothill Blvd., Oak­
land. Reservations: Livermore: Ginny Mayer, 447-1100, ext. 7671; Oakland: Florence
Wanser, 835-8500, ext. 53; San Francisco: Mary Vilter, 399-4974; San Jose: Linda
Jarrett (408) 291-4567 by Mar. 20th.

Address all mail except address changes to
San Francisco Section Office. IEEE

Suite 2210, 701 Welch Road
Palo Alto, California 94304
Telephone. (415) 327-6622

Jean Helmke, Office Manager
Faith Minetor, Editorial & Office Assistant

1969-70 San Francisco Section Officers

ELECTRON
DEVICES
MAR. 19

stor ~| SOME EXPERIMENTS AND TECHNIQUES WITH
page8 LASERS. Prof. Arthur L. Schawlow, Chairman, Dept.

of Physics, Stanford University.

MAR. 19, Thursday, 8:00 PM, Rick's Swiss Chalet, 4085 El Camino Way, Palo Alto.
Cocktails: 6:00 PM; dinner: 7:00 PM. Reservations: Section office 327-6622 by Mar.
18th.

Chairman. JOHN B. DAMONTE
Vice-Chairman: DONALD O. PEDERSON
Secretary: LARRY G. FITZSIMMONS, Jr.

Treasurer: CHARLES A. ELDON
Membership Chairman: JEREMY K. SCHLOSS

Consultant, (408) 253-6218

Members send address change promptly to
IEEE, 345 East 47th St., New York. N.Y. 10017

Telephone: (212) PL 2-6800

ENGINEERING
MANAGEMENT
MAR. 11

Story on
page 16

THE VIEW ACROSS THE ENGINEERING GENERA­
TION GAP. A forum led by Dr. W. R. Kincheloe,
Stanford University, with engineering students from
Bay Area colleges and universities and the audience as
participants.

MAR. 11, Wednesday, 8:00 PM, Kozy Grotto, 210 Hope St., Mountain View. Dinner:
6:30 PM. No reservations required.

Advertising
E. A. MontaPSo, IEEE

701 Welch Rd.. Palo Alto. Calif. (415) 327-6622

Second Class postage paid at Palo Alto, California
and at additional mailing offices

Subscriptions:
$4.00 (members); $6.00 (others);

overseas, $7.00 per annum

Art & Production
O'Neal Advertising

Printed by
Metropolitan Printing Co., Portland, Oregon
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GOLDEN GATE SUBSEC­
TION/EAST BAY SUBSEC­
TION/SANTA CLARA
VALLEY SUBSECTION/
SAN FRANCISCO SECT.
MAR. 16

Story on
page 13

ANNUAL PIONEERS' NIGHT. A panel of "oldtimer"
utility engineers. Moderator: C. W. “Brodie" Leihy,
Engineering Editor of Electrical West. Charles A. Pow­
ell and Almon Copley from Westinghouse; Joseph
Thompson from Federal Pacific Electric; Art Scott,
Bunny Dexter and Clyve Baugh from PG&E and Don­
ald I. Cone from PTT.

MAR. 16, Monday, 8:00 PM, Engineers Club of SF, 160 Sansome St., San Francisco.
Cocktails: 6:30 PM; dinner: 7:00 PM. Reservations: Artwel Electric 467-1880 by Mar.
12th.
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►I< ►!<calendar
INDUSTRY & GENERAL
applications
MJIAR. 12

Story on
page 9

MILESTONES TO THE COMPLETION OF BART.
John V. Andrews, Senior Engineer, Bay Area Rapid
Transit District.

■•LIAR. 12, Thursday, 8:15 PM, Great Eastern Restaurant, 649 Jackson St., Chinatown,
Saan Francisco. No-host cocktails: 6:30 PM; dinner: 7:30 PM. $5.00 incl. tax & tip.
Preservations: H. B. Thysell, 557-2025 by Mar. 9th.

information
tkheory
MJIAR. 19

StoryonI INFORMATION RATES OF AUTO REGRESSIVE
page 13 SOURCES. Prof. Robert M. Gray,EE Dept., Stanford

University.

MKAR. 19, Thursday, 8:30 PM, Stanford Research Institute, Bldg. 1, 333 Ravenswood
Anve., Menlo Park. Dinner: 6:15 PM, Ming's of Palo Alto, 1700 Embarcadero Rd., E. Palo
Aklto. Reservations: Mrs. Toshi Turukawa, 326-4350, ext. 6162 by Mar. 18th.

MJ1AGNETICS
MJIAR. 10

tronic Memories.

Storyon THE FUTURE OF FERRITE MEMORIES. Richard J.
page 4 Bravo, Director, Marketing — Systems Products, Elec-

MJ1AR. 10, Tuesday, 8:00 PM, Conference Room B, Stanford Research Institute, 333
RiJavenswood Ave., Menlo Park. No dinner.

P/ARTS, MATERIALS [sti^S] MICROELECTRONICS ENGINEERING COURSE -
&* PACKAGING 5th and 6th sessions. Course Director: Dr. Don Mc-
PtlllAR. 3 and 10 Williams, Director of Research at California State Col­

lege.
M'.IAR. 3 and 10, Tuc :iay, 7 :30 PM, Conference Room of Research Building (Bldg. 7),
V./arian Associates, 61 Man* on Way, Palo Alto. No dinner. (See Jan. Grid for details).

... the symbol selected
hv R.1P renr«entina the

mankind.

FIELD TRIP TO LAWRENCE RADIATION LAB­
ORATORY AT UNIVERSITY OF CALIFORNIA. A
short talk in the auditorium will precede the visits to
the various areas.

MMAR. 10, Tuesday, 7:30 PM, Lawrence Radiation Lab, UC, Berkeley. Take East Shore
Fi reeway to University Ave. turnoff and take it east to the end. Turn north one block to
Hfiearst Ave. then go right uphill to the laboratory's cafeteria parking lot. Dinner: 6:30
PPM in the Laboratory cafeteria at $4.40 ea. Dinner reservations: Paul Breitenbach,
8443-2740, ext. 5261 or Elmo Huston, 434-0260 by Mar. 6th.

PCOWER
M.IAR. 10

I ■- on|
llJ3C 11

Storyonl THE INDEPENDENT PARTS TESTING LABORA-
page 16 TORY'S ROLE IN MILITARY AND COMMERCIAL

INDUSTRY. Robert J. MacDonald, Qualification Pro­
gram Coordinator, DCA Reliability Laboratory.

F.MAR. 12, Thursday, 8:00 PM, PH 104, Stanford University. Cocktails: 6:00 PM, dinner
65:30 PM, Stanford View Restaurant, Palo Alto. Reservations: Gil Bowers, 962-4111 or
LLew Finch, 743-1577 by Mar. 11th.

RELIABILITY
F.MAR. 12

RJP...
. . .specifically founded to locate
technical, managerial and execu­
tive talent for young, prolific
San Francisco Peninsula firms.
Many ground floor opportunities
offer stock options and a chance
to contribute to state-of-the-art
development.

SSANTA CLARA
WALLEY SUBSECTION/
UUSNPGS STUDENT BRANCH
AAPR.11

Story on
page 8

SPRING AFTERNOON IN MONTEREY - Annual
joint meeting with U.S. Naval Postgraduate School
Student Branch.

AAPR. 11, Saturday afternoon. Luncheon at Officer's Club, USNPGS, monterey at 12
anoon — $2.10 per person, followed by tours of the school with demonstrations and
•.visitor participation. Cocktail hour 4:00 to 5:00 PM. Reservations: Monterey: LCDR R.
FR. Owens, (408) 646-2231 or San Jose, Mrs. Pat Fregosa, (408) 291-4434 before 4:15
PPM Apr. 8th.

SSYSTEMS
SSCIENCE &
CCYBERNETICS
NMAR. 26

Story onl DESIGN OF A MEDICAL INFORMATION SYSTEM.
page 15 Gordon T. Uber and his associates at Lockheed Medi­

cal Systems Development organization. Demonstration
of the data content and user interaction using on-line
terminals.

WMAR. 26, Thursday, 8:00 PM, Lockheed Bldg. 534, 590 E. Middlefield Rd. (at Logue
A Ave. one block east of Ellis St.) Cocktails: 6:00 PM; dinner: 6:30 PM, The Bold Knight,
4469 No. Mathilda, Sunnyvale. Reservations for tour and dinner: Maureen Silva,
7742-9840 by March 25th.

'VEHICULAR
’TECHNOLOGY
I MAR. 16

Story onl TRANSMITTER COMBINERS, A SYSTEM OF FER-
pagelO RITE CIRCULATORS & HYBRID COUPLERS. John

Hall, Mgr. Components Applications Engineering, SCM
Melabs, Inc.

I MAR. 16, Monday, 8:00 PM, Rick's Swiss Chalet, 4085 El Camino Way, Palo Alto.
I Cocktails:* 6:00 PM; dinner: 7:00 PM. Reservations: W. H. Nye, 328-1200 or Al Isberg.
*433-3800 by Mar. 13th.

Enhance your career and finan­
cial objectives. Advise us, in
confidence, of your qualifica­
tions and interests. We are
employer-retained.

RJP & Associates

505 W. Olive, Suite 165
Sunnyvale, Calif. 94086
(408) 739-0700
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rhe Chairman’s Message
‘Membership’

John B. Damonte

March is the
month that many
people used to take
inventory. Business
firms are concerned
with property tax
calculation while
individuals like you
and me worry
about income taxes.

It’s a good idea to “take stock" once a
year to see what we've accomplished
and to plan what we hope to achieve.

One measure of our professional
achievements is our interface with the
IEEE.

- Have we attended and participated
in technical meetings, conferences or
symposia?

- Have we written or presented a
technical paper?

- Have we kept up to date by reading
the Spectrum, the Proceedings, the
Transactions and other pertinent publi­
cations?

- Have we served on committees or
as officers of the various IEEE Organiza­
tions in an effort to promote the wel­
fare of electrical and electronics engi­
neering?

- Have we advanced in technical ex­
perience and professional maturity, as
evidenced by advancing our grade of
membership?

Each of these points is an important
one. If we haven't done very well during
the past years, let's resolve right now to
do better this year!

An easy place to start is to examine
your membership status with IEEE.
What is your grade of membership?

If you have a BS in EE from a school

of recognized standing or have regularly
been employed in the fields of electrical
or electronics engineering for a period
of six years, you probably qualify as a
Member.

If you are an engineer, scientist, edu­
cator or technical executive with ten
years of experience in the fields of elec­
trical or electronics engineering, five
years of which are distinguished by:

- publication of important technical
papers,

- direction of significant technical
work,

- contributions of original designs
and inventions,

- establishment of scientific or engi­
neering courses in a school of recog­
nized standing, or

- contributions in allied areas such as
patent law, technical editing, etc., which
serve to advance the engineering profes­
sion, you may qualify as a Senior Mem­
ber. Holding this grade enhances your
prospects for serving on important head­
quarters committees and being elected
to the grade of Fellow.

How does one transfer to a higher
grade of membership? Simply fill out an
application form available from the Sec­
tion office (327-6622) and mail it to
IEEE headquarters in New York.

The dues for Associate Member,
Member and Senior Member are the
same, $25.00 per annum.

Upgrading your IEEE membership is
a simple but positive step that you can
take toward professional advancement
in 1970! Do it now before you forget!

John B. Damonte
Chairman

San Francisco Section

Smyth Communication Engineer at Lynch
J. P. S. Smyth has been appointed

Communication Engineer, Major Ac­
counts, for Lynch Communication Sys­
tems. In this capacity he will be calling
on Bell System companies to assist them
in the field engineering and application
of Lynch equipment.

Smyth has over twenty years experi­
ence in the telecommunications indus­
try. He began his career with Southern
Bell and over a period of seventeen
years held the positions of Special Ser­
vices Design Engineer, Coordinator of
Special Communication Designs and
Planning Engineer.

Smyth is a member of IEEE, the Na-

J. P. S. Smyth

tional Society of Professional Engineers,
the Florida Engineering Society and
holds a Florida Professional Engineering
License.

Future of Ferrite Memories
The Magnetics Chapter will present a

talk by Richard J. Bravo on the “Future
of Ferrite Memories." The meeting will
be held in conference room B at SRI.
Mr. Bravo will stress the impact of semi­
conductor memories on ferrite systems.
It is predicted that ferrite memories in
the 50,000 bit size class will be replaced
by late 1971.

Ferrite systems in the 500,000 bit
class may eventually succumb to semi­
conductor implementation, but this is
not likely to happen sooner than early
1973. One million bit core memories
will not be significantly affected by
semiconductor devices before mid-1974.
The replacement of these core memories
will be primarily for cost reasons al­
though speed will have some bearing al­
so. Semiconductors will have relatively
little impact on core systems larger than
one million bits through 1975.

New core memory designs appearing
through (975 will be aimed at providing
larger capacities at lower costs.
100-million bit, 1.5 to 3.0 microsecond
systems selling for 0.6 to 0.8 cents per
bit will probably appear before mid
1971. 200-million bit buffered “back­
ing" storage systems with average access
times of 300 nanoseconds should appear
by mid-1974. 100-million bit core mem­
ory replacements for disc/drum storage,
selling for about 0.2 cents per bit can
appear by mid-1975. Faster core mem­
ories (2.5D, 225 to 275 nanoseconds
and 2D, 100 to 150 nanoseconds) may
also be offered before the end of 1974.

Mr. Bravo is Director of Marketing-
Systems Products, at Electronic Mem­
ories, a division of Electronic Memories
& Magnetics Corporation. He directs all
marketing activities associated with
memory system products, including
product planning and program manage­
ment. Prior to joining Electronic Mem­
ories, he was first Engineering Manager
and then Product Manager, Core Prod­
ucts, at Ampex Corporation's Computer
Products Division, where he was respon­
sible for managing the core, core stack
and core memory system product lines.

Earlier, he served as Research and De­
velopment Section Manager at the Elec-
trada Corporation and was instrumental
in the development of a large cathode
ray storage tube display system, and of
techniques for the chemical deposition
of magnetic alloys onto disc, drum and
tape surfaces.
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Communications Aspects
oof Air Traffic Control

Lee Y. Wong, a Project Engineer with
FAA, will discuss the “Communica-

tiiions Aspects of Air Traffic Control" at
thhe joint meeting of the Communication
Technology and the Audio and Electro­
-acoustics Chapters on March 18, at 8
P °M. He will discuss Antenna Systems,
transmitters and receivers, remote con­
trol systems, interphone systems, voice
teecorder systems and data handling sys-
teems.

The presentation will include a brief
fijilm in color entitled "A Traveler Meets
AAir Traffic Control." The film depicts
the departure, en route, and arrival of
-iir traffic control services provided to
-nn air carrier during its flight.

After a discussion period, a tour will
boe conducted through the Bay Terminal
Rftadar Approach Control facility located
aiit the Oakland International Airport.
COuring the discussion period the present
pproblems of the present F A.A Communi­
cations system will be covered. This will
imclude frequency conges A on and inter-
feerence and the disadvantages of electri-
csal-mechanical control systems. The fu-
tuure in FAA systems will also be dis-
crussed. This will include solid-state sys-
teems for control towers and satellite
ccommunications systems. The Oakland
li ntemational Airport Tower Lounge
will house the meeting at 8 PM. Dinner
iszs scheduled at 6:30 at the Savarin Res­
taurant located in the airport complex.
S3ee calendar.

L _ee Y. Wong

Mr. Wong has been with the FAA
stince receiving a BSEE degree from
TJTexas Tech in June, 1960. He has served
vwith the FAA in Texas, Oklahoma, Col­
orado, Nevada and California. He has
tfceen with the FAA in the San Francisco
EBay Area since August, 1964. Mr. Wong
hhas served with the FAA as crew mem-
tiber, crew chief, design engineer, and
pproject engineer in the establishment
afind maintenance of various FAA air/
gground communication, radar and
nmicrowave systems. His primary respon­
sibilities over the past five years have
tbeen in the area of air/ground communi-
cxations and data handling systems.

“Telemetry in Transition”
at

“Telemetry in Transition" will be on display in Los Angeles April 27-30,
when the 1970 National Telemetering Conference presents 14 technical ses­
sions, a half-dozen “live" scientific demonstratons and an advanced equip­
ment expo.

All sessions and exhibits will be held in the Los Angeles Hilton Hotel. Ray
Sanders (Computer Transmission Corp.) is general chairman.

Two pioneers in modern technological management, Dr. George Mueller
and Gen. Bernard A. Schriever (Ret.), will deliver major addresses, and a
special showing of lunar rock and Surveyor III accessories, returned to Earth
by Apollo 12, will be presented by NASA/JPL.

TWO SESSIONS
Two invited-lecture sessions will make up a first-day seminar on Monday,

April 27. The first covers "Signal Processing," and the second is on “Real-
-Time Public Systems Telemetry."

Dr. Mueller, longtime NASA administrator of the manned spaceflight pro­
gram, will keynote a special general session on Tuesday morning, and General
Schriever will discuss applications of aerospace technology to civil problem­
solving in the principal address at Wednesday’s NTC Awards Luncheon.

DYNAMIC EXHIBITS
A series of “dynamic exhibits” will be operating on the exhibit floor,

featuring a variety of “live” and simulated projects. Included are instru-
mented-animal demonstrations, an out-patient telemetry system, actual man­
agement of the Pioneer spacecraft from the exhibit floor, and signals from the
North Pacific Buoy Experiment.

Advance registration for all conference sessions is $19 for IEEE members
and $22 for non-members, and includes a copy of the full conference pro­
ceedings. After April 1, these fees become $21 and $24, respectively. A
special exhibits-only registration, good for all three days of the equipment
show, is available at $2 at the door. Advance registration requests should be
addressed to NTC/70 c/o IEEE, 3600 Wilshire Boulevard, Los Angeles 90005,
(213) 387-1203.

NTC/70 is sponsored joindy by the IEEE Groups on Aerospace and Elec­
tronic Systems, Communication Technology, and Geoscience Electronics.

Program sessions start with the above-noted invited lectures on Monday
and the keynote address by Dr. Mueller Tuesday morning. Biomedical and
transportation telemetry sessions are scheduled for Tuesday afternoon.
Wednesday's program includes sessions on telemetry hardware, civil systems
(morning), and data compression and the second biomedical session (after­
noon).

Thursday sessions will be on aerospace instrumentation, demodulation and
detection, and computer controlled ground systems in the morning, and on­
line systems and “special topics" in the afternoon.

‘.MARCH 1970 GRID - 5



❖

“SPECTACULAR
1 heme of 1970 Convention

The 1970 International Convention of the IEEE will LAUNCH THE SPECTACU­
LAR 70s with a program diversified enough to please all who attend. The technical
sessions will be held at the New York Hilton during the period March 23-26 with one
exception — a series of technical applications sessions at the New York Coliseum.
Five IEEE Group Sessions will begin on the final day of the general program and
extend into Friday.

At the Hilton, the 51 technical sessions will cover basic sciences, including device
technology, communications, computers, medical electronics, manufacturing tech­
nolog}', pollution, transportation, power and management.

This year two special evening sessions are planned. A management-oriented High­
light Session, “Planning for Change,” to be presented on Monday evening, will fea­
ture a discussion by leaders from industry, government, and the academic communi­
ty on the management criterions and problems in setting organizational goals in a
changing world.

The Tuesday evening keynote session, “The Emerging 70s,” will present outstand­
ing leaders who will provide an insight into the technological opportunities and
problems of the decade of the 70s. Included will be a presentation on the opportuni­
ties and problems of society that could be affected by the technolog}' of the next
decade.

An outstanding series of Technical Applications sessions will be held in the im­
proved and expanded facilities on the fourth floor of the Coliseum. The subject
material will include the design and application of microstrip circuits, microwave
semiconductor devices, infrared radiation, time-shared computer-aided circuit design,
small computers, interference reduction, and a full day’s session on how to get
started in the “Hybrid IC” business.

y s

REGISTRATION
You may register at either the New

York Hilton or the New York Coliseum.
Registration hours at the Hilton are
from 2:00 to 8:00 PM on Sunday,
March 22, and from 9:00 AM to 5:00
PM daily during the convention except
for Monday and Tuesday, when the reg­
istration period is extended to 8:00
P.M. because the Highlight and Keynote
Sessions are held those evenings. Regis­
tration hours at the Coliseum are from
9:00 AM to 8:00 PM, Monday through
Thursday.

Registration fees are $4.00 for all
IEEE members and Group Affiliates and
members of the military services includ­
ing civilian employees of Government
establishments. Non-members may regis­
ter for S8.00. Women may register for
$2.00 if accompanied by a registered
guest.

Student Members of IEEE who pre­
sent the special registration card mailed
to them in advance may register free of
charge. Without their personal registra-
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tion card, they must pay the regular
Member registration fee of $4.00.

High school students may register for
$3.00 if accompanied by a registered
adult. For Monday through Wednesday,
there is a limit of one student per adult;
on Thursday, the limit is raised to three
students per adult.

TECHNICAL PROGRAM
The 1970 Technical Program Com­

mittee has organized a program of 62
separate sessions. 53 will be presented at
the New York Hilton daily from 9:30 to
12:00 and from 2:00 to 4:30 in the af­
ternoon, Monday through Thursday.

As an additional feature for 1970,
seven Technical Application Sessions
will also take place daily on the Fourth
Floor of the New York Coliseum. The
times will be 10:30 to 1:00 and 2:30 to
5:00 in the afternoon, Monday through
Thursday.



HIGHLIGHT AND KEYNOTE
SESSIONS

The Highlight Session is scheduled for
'Monday evening, 8:00 lo 10:30, in the
Trianon Ballroom of the New York Hil-
ll°n. “PLANNING FOR CHANGE” will
Nbe the subject, with a distinguished
RPanel discussing strategics for adaptive
^changes in organizations. J. A. Morton,
vVicc President, BTL, will be moderator;
Clhe panelists will speak to specific as­
sets as follows:

AN INDUSTRIAL VIEW - Mark
-Shepherd, Jr., President, Texas Instru­
ments, Inc.

A GOVERNMENT VIEW - The
HHon. R. C. Seamans Jr., Secretary of the
/Air Force

A UNIVERSITY VIEW - K. S.
FPitzer, President, Stanford University

The Keynote Session, an additional
feeature of the technical program for
11970, will deal with the subject “THE
EEMERG1NG SEVENTIES” and will be
h*iield Tuesday evening from 8:00 to
1*10:30 P.M. in the Grand Ballroom of
lUhe New York Hilton. Panelists and
rrmoderator will represent outstanding
e:\xpericnce in their fields and will carry
o&ut assignments as follows:

Moderator: H. H. Heffner, Deputy
DOirector of the Office of Science and

Technology, Executive Office of the
President

MATERIAL AND DEVICE TECH­
NOLOGY - Dr. C. L. Hogan, President,
Fairchild Camera and Instrument Corp.

COMPUTERS - B. O. Evans, Presi­
dent, Systems Development Division,
IBM

TECHNOLOGY AND SOCIETY -
The Hon. E. Q. Daddario, Chairman,
Subcommittee on Science Research and
Development, U.S. House of Representa­
tives.

GROUP-SPONSORED
TECHNICAL MEETINGS

Beginning Thursday afternoon and
continuing on Friday after the conven­
tion, seven technical meetings will be
presented by a number of IEEE Groups.
All will take place at the New York Hil­
ton.

THE IEEE EXHIBITION

The IEEE Exhibition will be held at
the New York Coliseum daily Monday
through Thursday. Exhibit hours are
10:00 AM to 8:00 PM. The multimil-
lion-dollar exhibition will again occupy
all four floors of the Coliseum, with the

following general location assignments.
First Floor — Production equipment

and service organizations (such as pub­
lishers and consultants)

Second Floor — Systems and instru­
ments

Third and Fourth Floors — Com­
ponents (Microwave components lo­
cated on the third floor)

A free shuttle bus service will again
be provided between the Coliseum and
the Hilton.

1970 IEEE INTERNATIONAL
CONVENTION DIGEST

A CONVENTION DIGEST will again
be published, giving synopses of papers
presented at the IEEE International
Convention. Copies will be available at
special booths at both the Hilton and
the Coliseum. Prices will be as follows:

DURING THE CONVENTION:
IEEE Members - Single copy S3.00

- Additional copies S5.00 per copy.
Non-member - S5.00 per copy
AFTER THE CONVENTION:
IEEE Members S5.00 per copy
Non-members S7.00 per copy

Members outside the U.S. and Canada
who do not attend the Convention may
order a single copy at $2.50 and addi­
tional copies at $7.00 each.

Stoddard and Chang PromotedLinden Joins Dalmo Victor
Donald A. Linden has joined Tex-

tnon’s Dalmo Victor Division in Belmont
ass manager of advanced digital process-
img. In this newly-created post, Linden
vwill be responsible for the administra­
tion of all company independent re-
seearch and development as well as the
establishment and management of an
aedvanced digital processing center.

Linden joins Dalmo Victor following
efight years with the WDL Division of
PPhilco-Ford, as manager of systems engi­
neering, manager of divisional research
aind development program, and as direc-
tcor of advanced technology operations.

A member of IEEE, Linden has au-
thhored numerous technical papers.

Don J. Stoddard, Jr. has been named
chief engineer-receiver engineering and
aerospace antennas at Dalmo Victor.
Stoddard joined Dalmo Victor in 1950
as a microwave design engineer. In 1954
he was promoted to group leader, anten­
na design, and in 1958 he was named
section manager, antenna design. He was
elevated to manager of aerospace anten­
na engineering in 1966. Stoddard is a
senior member of IEEE and belongs to
the Antennas and Propagation Group.
He was the membership vice chairman
for the San Francisco Section in
1965-66 and 1966-67.
Don J. Stoddard, Jr.

Wilbert H. K. Chang

Wilbert H. K. Chang has been pro­
moted to manager of aerospace antenna
and microwave component engineering,
filling the post vacated by Stoddard's
recent promotion. Chang joined Dalmo
Victor in 1961 as a senior microwave
engineer, and was promoted to section
manager of advanced microwave engi­
neering in 1964. Chang is a member of
IEEE and belongs to the Microwave
Theory and Techniques Group and the
Antennas and Propagation Group. He is
past chairman of the San Francisco
Chapter of the latter and served as vice
chairman in 1967-68 and secretary-
treasurer in 1966-67.
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Spring Afternoon in Monterey
The annual joint meeting of the Naval

Postgraduate School Student Branch
and the Santa Clara Valley Subsection
of the IEEE will be held at the Naval
Postgraduate School in Monterey, Cali­
fornia (the old Del Monte Hotel) on Sat­
urday, April 11, 1970. Wives and guests
are welcome.

The program will commence with
luncheon at 12:00 in the La Novia
Room of the Commissioned Officers
and Faculty Club located in Hermann
Hall. The luncheon fare entree will be
“Seafood Louie" for $2.10 per person.

After luncheon, the program will con­
tinue with a brief welcome followed by
guided tours of several of the school's
technical facilities. These will include
visits to 1) the Fleet Numerical Weather
Center, 2) an anechoic chamber, 3) a
hybrid/graphic computation center, 4) a
linear accelerator, 5) a digital computer
center, and 6) the aeronautical engin­
eer's “Red Baron" demonstration. Sev­
eral of these visits are being arranged so
that visitors can actually work with the
equipment.

The program will conclude with a
cocktail party from 4:00 PM until 5:00
PM. No plans have been made for the
evening but several Santa Clara Valley
people intend to stay overnight at mo­
tels in the Monterey area.

Visitors arriving on Highway 1, via
Salinas or Marina, leave the freeway at
the exit marked “Naval Postgraduate
School" and “Monterey,” turn right on
Aguajito Road and right again on 10th
Street. Entry to the Postgraduate
School will be via the 10th Street gate
only.

Early reservation requests for the
meeting are desired and they cannot be
accepted later than Wednesday, April 8,
1970.

Reservations may be obtained in the
Monterey Bay area by contacting
LCDR. R. R. Owens, SMC 2290,
NAVAL POSTGRADUATE SCHOOL,
MONTEREY, CALIF. 93940 or by
phone, telephone (408) 646-2231. In
the San Francisco Bay area, reservations
can be made by telephoning Mrs. Pat
Fregosa, (408) 291-4434.

A view of Herrman Hall, the administration building for the Naval Postgraduate School at
Monterey. Prior to being acquired by the U.S. Navy, this beautiful building was the famous Del
Monte Hotel.

Laser Experiments
and Techniques

Professor Arthur L. Schawlow will
speak on “Some Experiments and Tech­
niques with Lasers" at the March 19th
meeting of the Electron Devices Group.
Professor Schawlow is the Chairman of
the Department of Physics at Stanford
University. The meeting will be held at
Rick's Swiss Chalet, 4085 El Camino
Way, Palo Alto. The 8:00 PM meeting
will be preceded by cocktails at 6:00
and dinner at 7:00.

Professor Schawlow received the
Ph.D. degree from the University of
Toronto in 1949. After two years as a
postdoctoral fellow and research associ­
ate at Columbia University, he became a
research physicist at Bell Telephone
Laboratories. In 1960, he was a visiting
associate professor at Columbia Univer­
sity. Since the fall of 1961, he has been
Professor of Physics at Stanford Univer­
sity. In 1966, he assumed his present
position as Chairman of the Physics De­
partment.

Prof. Schawlow

His research has been in the fields of
optical and microwave spectroscopy,
nuclear quadrupole resonance, super­
conductivity, and lasers. With C. H.
Townes, he co-authored the first paper
describing lasers. For this work, Profes­
sor Schawlow was awarded the Morris
N. Liebmann Award by the IEEE and
other honors.

Seattle Hosts Regions 6
The 1970 IEEE 6th Region Confer­

ence theme ‘West into the 1970's' be­
comes most appropriate as we enter the
New Year. Everyone is interested in
planning for the new decade. We all
know that the West is where things will
happen.

Plan now to attend the Conference
and learn first-hand some of the new
ideas that 1970 will bring to your field
of Electrical and Electronic Engineering.

Not incidentally, come visit the
Northwest and enjoy the social activities
and field trips planned for your plea­
sure.

Remember the dates May 26-28,
1970, at the Washington Plaza Hotel,
Seattle.
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John V. Andrews, Senior Engineer
for the San Francisco Bay Area Rapid
Transit District will discuss the develop­
ments in the near future which lead to
the actual movements of the transit
trains and the collection of fares. He
plans to cover the broad spectrum of
BART activities for the Industrial and
General Applications Group at their
March 12 Dinner Meeting.

Mr. Andrews, member of the IEEE,
Institute of Rapid Transit, and the Asso­
ciation of Public Safety Communication
Officers, is a graduate Electrical Engi­
neer from the University of Pittsburgh.
He spent the eleven years preceding his
employment by the BART District in
1966 with the General Electric Com­
pany in various assignments which in­
cluded advanced engineering of rapid
transit systems, design of manipulators,
optical, tracking and missile guidance
systems. He is now part of the District's
Electronics and Communication Sec-

i tion.
The meeting will be held Thursday

eevening, March 12 at the Great Eastern
iRestaurant, 649 Jackson Street, China-
ttown, San Francisco. Cocktails at 6:30
viwill precede a Chinese family-style,
ttable of ten banquet-dinner, prior to the
68:15 program. IGA members, guests, are
esencouraged to make reservations by
f.Monday, March 9. Call Byrd Thysell,
5557-2025.

What Lies Ahead for BART?

This is an artist's conception of the aerial transit structure now being erected by the Bay Area
Rapid Transit District for its new 75-mile rail rapid transit network. Shown on the aerial struc­
ture is the train design already approved for the BART system.

IlMulti-Processors:
/A New Language and Organization

The Computer Chapter has regularly
hield its meetings at Stanford University.
TThis month we have asked one of the
ooutstanding graduate students in the
Digital Systems Laboratory of the EE
Department to present one of the cur-
reent research projects. The meeting will
boe held March 24 in Room 134, McCul-
lcough Hall at Stanford at 8 PM. Details
cconcerning the dinner preceding are in
thhe calendar at the front of the GRID.

The speaker will discuss a new class
oif programming language (Single Assign­
ment Languages) and a new multi-proc-
esssov implementation.

The advent of multi-processing sys­
tems makes it possible for a computer
lOO execute more than one instruction at
a time from the same program. The new

is designed for the most effi­
cient location of the multi-processors
coo&Puting resources without complex
^jjjpok-ahead” logic. Single-assignment

rjaguages are programming languages
j\^ing the property that each variable is

^RCH 1970

assigned a value only once during execu­
tion of a program. A single-assignment
language called SAMPLE, designed for
parallel processing, will be discussed.

In addition to the description of the
language, a multi-processor, multi-bank
memory system will be described for
the parallel implementation of SAM­
PLE. The system can coordinate many
independent processors in the execution
of a single program by means of links in
a central memory which describe the se­
quential dependencies of the program.
Each subprocess within the program is
released for execution as soon as all the
required input data is ready.

The speaker will be Mr. Donald D.
Chamberlin of Stanford University. Mr.
Chamberlin received his BS from Harvey
Mudd College and his MSEE from Stan­
ford University. He is currently in the
Ph.D. program in the EE Department at
Stanford. He has held engineering posi­
tions during the summers at Hewlett-
Packard, Cupertino Division.

Microwave
Electronics Course

A survey course covering the newest
and most important microwave tubes
and solid-state devices will be presented
by the University of California Exten­
sion for the March 31st through June
16th academic quarter at Menlo-Ather­
ton High School.

This survey course will discuss operat­
ing principles, performance limits, repre­
sentative devices and typical applica­
tions of microwave transistors, kly­
strons, traveling wave tubes, crossed
field tubes, magnetrons, avalanche di­
odes, Gunn and LSA devices, ferrite cir­
culators, YIG filters, and microwave in­
tegrated circuits.

The course, Microwave Electronics
806, will be taught by Allan W. Scott,
who is a Senior Scientist in Varian's
Traveling Wave Tube Division. Classes
are from 7 to 9:30 on Tuesday evenings,
beginning on March 31st.

For further information, call the Uni­
versity of California Extension office or
Mr. Scott at Varian (326-4000, Ext.
2508).
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• .n echoic Chambers and
Chamber Measurement Techniques

The talk to be presented at the
Wednesday, March 18, 1970, Antennas
and Propagation meeting will consist of
two parts. The first part, presented by
William H. Emerson, will compare the
various types of antenna measurement
ranges. The advantages as well as the
limitations of the elevated outdoor
range, the rectangular anechoic cham­
ber, the radome-covered vertical range,
the anechoic range terminal and the tap­
ered anechoic chamber will be dis-

Fred Brownell

cussed. The second part, presented by
Fred P. Brownell, will describe the tech­
niques for measuring the performance
of anechoic chambers. Current measure­
ment techniques will be contrasted to
earlier methods used to determine
chamber backscatter characteristics as
well as reflection values related to an­
tenna radiation pattern measurement.

Mr. Emerson is currently project
manager for absorbent materials and an­
echoic chambers at B. F. Goodrich
Sponge Products Division of Shelton,
Connecticut. Since 1946, he has been
engaged in a wide variety of activities
associated with materials to absorb elec-

Wm. Emerson

tromagnetic radiation. He received his
education at Dartmouth College. Mr.
Brownell is manager of the Microwave
Lab at B. F. Goodrich where his respon­
sibilities include the development of an­
echoic chamber test techniques and
model chamber studies. He received his
BS and MS degrees from Utah State
University.

The meeting will be held at Philco-
Ford in Building 56 Auditorium, 3825
Fabian Way, Palo Alto at 8:00 p.m.
Cocktails and dinner are planned for
5:30 and 6:15 p.m., respectively, at
Rick's Swiss Chalet, 4085 El Camino
Way, Palo Alto.

A Practical Session on
Transmitter Combiners

The Vehicular Technology Chapter
meeting on Monday, March 16, at 8:00
PM will feature Mr. John Hall, Manager
of Applications Engineering, Communi­
cations Products Group, SCM Melabs.
Mr. Hall will speak on the uses of Trans­
mitter Combiners, a system of ferrite
circulators, hybrid couplers, and filters
for combining two or more transmitters
onto one antenna. This will be a practi­
cal session on Transmitter Combiners-
what they are, what they do, and how

John Hall
to design them into communication sys­
tems. Those attending will learn how to
maximize the number of transmitters on
existing antenna sites while reducing the
possibility of interference from third or­
der intermodulation products. A must
for two-way communications people.

Also on the program will be a tour of
the Melabs facility at 3210 Porter Drive
in Palo Alto.

In Memory of Dr. AndreasenMicroelectronics Course
The six-session microelectronics

course sponsored by the Parts, Materials
& Packaging Group will be in its final
sessions on March 3rd and 10th. Be­
cause of the continued high interest and
demand for this microelectronics
course, a repeat of the six sessions is
being organized to begin about mid-
April and will run through May. The
exact dates and course outline will ap­
pear in the April GRID.

The Microelectronic course which is
currently in session was completely sold
out by advanced registration. If you
wish to attend this new lecture series
you should register early. The registra­
tion fee is $10.00. For advanced regis­
tration or information about the course
please contact Ed Hilton, Secretary-
Treasurer, Hewlett-Packard Co., 5301
Stevens Creek Blvd., Santa Clara,
95050, phone 246-4300, ext. 2370.

The IEEE and The GRID regret to
announce the death of Dr. Mogens G.
Andreasen on December 12, 1969. His
passing will be especially felt by the
members of the Group on Antennas and
Propagation, to which he has made
many significant contributions. This
Fall he served on the local chapter’s
program committee, helping to organize
the on-going tutorial series on com­
puter-aided antenna engineering. He
gave the second lecture in this series at
the November GAP meeting.

Dr. Andreasen was Manager of Elec­
tromagnetic Research at Technology for
Communications International, Moun­
tain View. He has been foremost in the
area of electromagnetic radiation and
scattering from wires and special- and
general-shaped bodies. For many years
he has been engaged in applying the
digital computer to solving these elec-

Dr. Andreasen

tromagnetic problems and has become
an authority in this activity. He was
primarily responsible for creating several
sophisticated programs for these appli­
cations. He has published extensively in
the IEEE Proceedings and the Transac­
tions.

He will be greatly missed by his
friends and colleagues who extend their
deepest sympathy to his family.
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Power Group Tours Rad Lab
A field trip to Lawrence Radiation Laboratory at the University of California in

Berkeley has been arranged for the power group meeting March 10.
Following a short talk on the laboratory in its auditorium at 7:30 PM, technicians

in the areas we visit will explain the operation of equipment. These points of interest
Lnoclude exhibits of bubble chamber, cosmic ray display, spiral reader, Frankenstein,
Besvatron control and generator room, and a typical research station.

The laboratory grew out of the invention of the cyclotron by E. 0. Lawrence in
19929 and now has a staff of 3,000. It is supported by Atomic Energy Commission
fuands of about $40 million per year and provides major research facilities for 125
faoculty members and 400 graduate students in physics, chemistry, biomedicine,
chhemical biodynamics and materials science.

The laboratory's four major accelerator buildings are herein shown: the 88-in.
cyyclotron, lower right; the 184" cyclotron, dome, upper right; the Bevatron, large
ciiircular building, center; and the Heavy Ion Linear Accelerator (HILAC), left, slight­
ly/ above center. Physics is housed in the inverted U-shaped white complex, right
cesnter; Chemistry in the two large structures just beyond Physics. Other facilities are
cm the campus, just below the facilities shown. In the upper left hand corner is the
Laawrence Hall of Science.

Dinner reservations are necessary at least three days in advance so that the labora-
tcory's cafeteria will be prepared. Phone yours by March 6 to Paul Breitenbach on
8443-2740, ext. 5261 or Elmo Huston on 434-0260. Dinner will be served at 6:30,
twit the customary social hour will not be possible.

To get there, cross over the Bay and go north on East Shore Freeway to University
-Wf-ramp. Take University Avenue east to the end, then turn left one block to Hearst
AAvenue. Turn east again and go uphill to the laboratory cafeteria parking lot.

ENGINEERS
and

MANAGERS
B.S., M S., Ph.D.

Our clients are interested
in Engineers and Managers
with industrial, commercial
and consumer product exper­
ience in Design, Marketing
and Manufacturing of:

COMPUTER & DATA SYSTEMS
PERIPHERAL EQUIPMENT
DISPLAY & VIDEO EQPT.

GAS & FLUIDIC EQPT.
MEDICAL EQUIPMENT

ELECTROMECHANICAL EQPT.
INSTRUMENTS

For personal and
confidential referrals

to client management,
we invite you to submit

your resume in confidence.

ENGLERT
and

COMPANY
Management
Consultants

655 SKY WAY
SAN CARLOS AIRPORT

CALIFORNIA 94070

(415) 593-8211
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NEW CHRISTIE Battery Charger concept
allows COMPLETE recharge of 5 to 75 ampere-
hour nickel-cadmium batteries in Vz to 1 hour,
with V* normal electrolyte consumption and
smaller temperature rise.

Other precision chargers for lead-acid, nickel
cadmium and silver-zinc batteries in standby/
float or recharge applications.

CHRISTIE ELECTRIC CORP.
3410 W. 67th St.. Los Angeles. Calif 90043

Phone (213) 750-1151; (415) 837-6478

If you are
interested in

improving your

Professional

position in

Engineering

you belong in our

Growth File.

Send your resume or
phone for an appoint­
ment. We'll give you

Professional action.

REIDBURN«M00RE
ASSOCIATES Agency

Cupertino Town Center
10350 South Saratoga/Sunnyvale Road

Cupertino, California 95014 (408) 255-0434
Exclusively Employer Retained

Computer-Aided Circuit Design
This month's meeting of the Circuit

Theory Chapter features expanded pre­
sentations of two papers from the 1970
International Solid State Circuits Con­
ference at Philadelphia.

BIAS-3
William J. McCalla will describe

BIAS-3, a computer program for the
nonlinear dc analysis of both analog and
digital bipolar transistor circuits. Given
a circuit description the program formu­
lates and, by an iterative procedure,
solves equations for dc node voltages
and transistor operating points, and cal­
culates the incremental small-signal in­
put resistance and voltage gain at these
operating points. Resistor and transistor
temperature dependence are character­
ized by the specification of nominal
values and first- and second-order tem­
perature coefficients.

With the aid of several circuit exam­
ples illustrating these features of BIAS-
3, the solution algorithm used by the
program will be discussed. A compari­
son of the BIAS-3 algorithm with those
used by several other programs will be
made. Finally, the implementation of
the algorithm into a CDC Fortran IV
program of approximately one thousand
statements requiring less than 11000
decimal words will be discussed in terms
of program organization and structure.

Mr. McCalla received the BS and MS
degrees in electrical engineering from
the University of California, Berkeley,
where he is presently working on his
Ph.D. degree. His research has centered
on computer-aided circuit design and
desensitized frequency-selective circuits.

Monolithic Broadband Amplifiers
Bruce A. Wooley will present an auto­

mated design and optimization program
which has been implemented for mono­
lithic broadband dc amplifiers. DC con­
ditions, device geometry, and all passive
elements are adjusted to provide the
maximum small-signal bandwidth con­
sistent with a specified low frequency

gain and quiescent power dissipation.
The program consists of three major
subsections - a frequency response
analysis program, a response sensitivity
analysis program and a function mini­
mization program.

The design program has been used to
optimize the small-signal performance
of a complete monolithic differential
amplifier, a series-series feedback triple
with emitter-follower level shifting. For
a gain specification of 34 dB and a total
dissipation of 84 mW, a maximum band­
width of 75 MHz results with typical
integrated circuit processing.

Mr. Wooley received the BS degree, as
the University Medalist, and the MS de­
gree from the University of California,
Berkeley. He is presently an Acting As­
sistant Professor in the Department of
Electrical Engineering and Computer
Sciences at the University of California,
Berkeley, where he is completing his
Ph. D. research in the areas of semicon­
ductor electronics and the computer-
aided design of integrated circuits.

Tour of KPIX
Donald Lincoln, Assistant Chief Engi­

neer of Television Station KPIX, will
conduct a tour of this major network
TV station for the Aerospace and Elec­
tronic Systems Chapter. It will include a
system description of the overall station
which is comprised of the following sub­
systems: sound, video, personnel com­
munications, equipment assignment
control, power distribution and program
queuing. An old studio undergoing re­
furbishment, and an up-to-date modern
studio will be toured along with limited
viewing of a live telecast. Telecine (film
to television conversion) equipment, a
Video Tape Center and a Master Control
Center will also be illustrated.

This tour will be limited to twenty
people. An additional tour will be estab­
lished if required by popular demand.
For tour reservations, call R. Winslow or
Pat Hoppe, 326-4350, ext. 6143.

MARCH 1970

William J. McCalla
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Golden Gate Subsection Honors Oldtimers
The annual "old timers night” will be

hneld March 16, at the San Francisco En­
gineers Club with the Golden Gate Sub-
ssection acting as host. This year's meet-
img will feature electrical engineers who
were pioneers in the utility industries.

C. W. "Brodie” Leihy, 40 years engi­
neering editor and publisher of Electri­
cal West, will act as program moderator
aind will introduce prominent electrical
eingineers who will tell it as it was then

From Federal Pacific Electric:
Joseph Thompson, founder and presi­

dent of Pacific Electric until merger
with Federal Electric to form Federal
Pacific Electric. Honorary chairman of
Federal Pacific Electric until his ulti­
mate retirement.

From Pacific Gas & Electric Co.:
Art Scott, Bunny Dexter and Clyve

Baugh, three pioneers whose contribu-

Joseph ThompsonCharles A. Powell

in the early days oi ihe idustry. tions helped make this utility a great
The panel will include the following 0ne.

pi*ioneers in our industry:

Ffrom Westinghouse Electric Corp:
Charles A. Powell, AIEE National

president 1943-1944, prior Westing-
ho.ouse manager of Headquarters engi­
neering until retirement and later mem-
fceer of faculty of M.I.T. until 1954, co-
auuthor of the Westinghouse "Electric
Transmission & Distribution Hand-
boook.”

Almon Copley, First Westinghouse
resident electrical engineer in early
l°920's and later engineering manager,
Westinghouse Pacific Coast Region, un-
tflfl his retirement in 1954.

From Pacific Telephone and Telegraph
Co.:

Donald I. Cone, well-known and re­
spected engineer.

The East Bay and Santa Clara Subsec­
tions and the San Francisco Section will
be co-hosts to this outstanding meeting.
Everyone is invited to join us in honor­
ing our industry pioneers.

Meeting will be at San Francisco En­
gineers Club March 16, with cocktails at
6:30, dinner at 7:00 and meeting at
8:00 PM. Please call for reservations:
Artwell Electric, 467-1880.

Auto-Regressive Sources by Prof. Gray
"Information Rates of Auto-Regres-

rivive Sources” is the topic to be present-
ecd at the Information Theory Chapter
mneeting on March 19. The speaker,
R«lobert M. Gray, will define the rate dis-
tcortion function and will discuss its pos­
sible relevance to data compression. Re-
ceent lower bounds on the information
raate of a class of sources with memory-
diime discrete autoregressive sources -
vrvill be stated and discussed. These
boounds will be shown to hold with
eoquality for sufficiently small average
diiistortion in two special cases: the pos-
rilibly non-stationary Gaussian auto-re-
gnressive source and the binary symmet-
rioic Markov source. Prof. Gray will pre­

sent an interesting similarity between
this problem and innovation processes.

Robert Gray has been an Assistant
Professor at Stanford since 1969. He is
in the Information Systems Group of
the Electrical Engineering Department.
He received the BS and MS degrees in
electrical engineering from M.I.T. in
1966 and the Ph.D. in 1969 from USC.
Prof. Gray has done work in the areas of
sequential decoding, phase lock loops,
and rate distortion theory.

The 8:30 PM meeting at SRI will be
preceded by a 6:15 dinner at Ming's of
Palo Alto. Reservations required. See
calendar for details.

ELECTRONICS

ENGINEERING
DEPARTMENT
MANAGER
Transistor Amplifiers, Oscillators.
and related microwave equipment.
This new position is being created
due to our RAPID GROWTH
IN WIDEBAND AMPLIFIER AND
CAVITY-OSCILLATOR SALES.
We are seeking a senior technical
man interested in high technology
products and a young growth
company, and a man who seeks
large financial rewards via siock
options and other equity
rewards plus extensive benefits.

REQUIREMENTS:
PhD preferred, MSEE minimum.
and 10 years design experience in
RF circuits, amplifiers, oscillators,
receivers, or similar microwave
equipment.
This is a senior management
position with heavy responsibilities
and large financial rewards.
For a completely confidential
discussion, call the Vice President
of Engineering, or the President
at (408) 739-6170.

Avantek
2981 Copper Road, Santa Clara,
California
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If you're as good as you think you are, we have several dozen new jobs I
that need doing in semiconductors, controls, graphics, instrumentation,

I optics, microwaves, chemistry, aerospace research, electrometries and just
about any other corner of tomorrow.

1 The thing that separates these jobs from all the others is the company you'll i
keep. Because the company is Fairchild.

I The people who work at Fairchild are here because Fairchild has created the 1
kind of organization they almost gave up looking for. An organization that

I knows its future is directly related to their potential. An organization whose ,
interests span ten interrelated technologies, demanding the uncommon
ability to grow rapidly and change direction quickly.
If you possess a sound knowledge in your discipline and an awareness of the
practical economics of technical management, we invite your inquiry.
Write to Michael H. Hawkins,

Fairchild Camera and Instrument Corporation, 464 Ellis Street, Mountain View, California. 94040.
An equal opportunity employer.
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Design of a Medical
Information System

A significant fraction of the rapidly-
rising cost of health care is for informa­
tion processing. Medical information
systems are being developed to reduce

| the clerical burden on health care per­
sonnel. Such systems require an econ­
omical data input procedure which is ac­
ceptable to busy doctors and nurses.

I The Lockheed approach emphasizes in­
teractive data input via CRT-lightpen

I terminals. A developmental Medical In-
I formation System using this technique

is being installed in El Camino Hospital.
After cocktails and dinner at The

Bold Knight restaurant in Sunnyvale,
the Systems, Science & Cybernetics
Chapter will hold its March 26 meeting
at 8:00 in Lockheed Building No. 534,
590 East Middlefield Road (at Logue
Ave., one block east of Ellis St.), Moun­
tain View. The facility houses the dual
360-40 computers which support the
on-line information sy i:em as well as
Lockheed's off-line hospital Business
Office System.

Mr. Gordon T. (Jber and his associ­
ates in Lockheed's i'led :al Systems De­
velopment organizetio)1. will describe
ltheir Medical Information System and
vv/ill illustrate the data content and user
interaction using on-line terminals. Af-
tter the presentation the audience may
mise the terminals themselves and ask
questions of the speakers, who will be
available to discuss the system design
aiind implementation.

Mr. Uber entered the computer field
inn 1955, joining Lockheed in 1960. He
cconducted experiments at the Mayo
CFlinic in 1966-1968 on the entry of
maedical orders and reports by physi­
cians and has published several papers
onn this subject. See Calendar.

VWinn Senior Member
off Rolm Tech Staff

CCurt Winn has been named a senior
rr.e.?mber of the technical staff of Rolm
Corporation, Cupertino. Winn will be re­
sponsible for programming and applica-
jjorm engineering for Rolm’s severe envir­
onment general purpose mini-computer,
jjje “ruggednova.”

FHe was formerly a department man-
5genr for systems engineering with Elec-
^onnaagnetic Systems Laboratories, Inc.,
-^jiunyvale. Winn has earlier experience
", a i section head of the equipment engi-
^rring lab of Sylvania Electronic De-
' psne Laboratories in Mountain View.
j iis a member of IEEE and holds a

from the University of California.

Shocking News.
The Australians are bringing their Electronic/Electri­

cal Display to San Francisco.
From April 14 thru 17, a wide range of Australian

products will be on display. You'll see everything from
digital electric multimeters to specialized broadcast test­
ing equipment.

So, send for your invitation right away.
We think you'll get a big charge out of the show.

To: Australian Trade Commission
No. 1 Post St., Suite 800, San Francisco, Calif. 94104
Dear Sirs:
You've sparked my interest. Please send__ invitation (s) to your show.

Name Title

I Company Phone

j Address j

1 City State Zip

i—



EissifM Mvertisimi
CLASSIFIED ADVERTISING RATES

Members: $15 for 1st col.-inch, $10 for
2nd, $5 for each additional. Non-mem-
bers; $20 for 1st col.-inch, $15 for 2nd,
$10 for each additional. 10% frequency
discount for 10 consecutive ads. None to
exceed total of 4 col.-inches. Non-com-
missionable. Deadline 1st of month pre­
ceding month of publication.
Write or call: Ernesto A. Montano, IEEE
Grid, Suite 2210, 701 Welch Rd., Palo
Alto, Telephone (415) 327-6622.

Dr. Floyd M. Gardner
Consulting Engineer

Phase Lock
18040 Calvert St., Reseda, Calif. 91335

(213) 881-1193

Engineers — Designers
Draftsmen — Estimators
Electronic Technicians

Data Processing Personnel
Personnel Available for Permanent

and Temporary Assignments
Drafting & Design performed at

Clients Premises or in our
Drafting Rooms

Two Locations:
ITC Engineers, Inc.
9 First Street, Suite 227
San Francisco, Calif. 94105
Telephone (415) 391-2651

Delta Technical Services Co.
Division of ITC Engineers, Inc.
510 So. Mathilda Avenue, Suite 2
Sunnyvale, California 94086
Telephone (408) 245-9341

RECORTEC
Ground floor growth opportunities
are available in the following areas:

Project Managers — Total project re­
sponsibility from breadboard to
mfg. release.

Project Engineers — Logic design
background to define and design
computer interface and control­
lers.

Video Engineers — Design of video
circuitry for tape recorders.

Electrical Draftsmen — P.C. board
layout, schematics, etc.

We offer outstanding benefits plus in­
centives. Please submit resume to
President, Recortec, Inc., 162 S.
Whisman Rd., Mt. View 94040.

MICROWAVE ELECTRONIC and
SCIENTIFIC EQUIPMENT

H-P signal generators covering 2-12
GHZ and sweep oscillators. TWT am­
plifiers, Waveguide components,
Pulse modulator and many other
Items.

Price is about half of new price for
most Items. (See our ad page 9 of
Feb. issue of the Grid.) Save develop­
ment and test costs with reliable used
equipment in excellent condition.
Rentals available and leasing.

Call or write today for details and
descriptive brochure.

Telephone 327-8058
P.O. Box 193, Palo Alto,

California 94302
Demonstrations at our Menlo Park
showrooms by appointment (no
obligation.)

STERLA SCIENTIFIC COMPANY

Parts Testing Laboratories
Electronic component part testing for

high-reliability applications as well as
for commercial users requires a large in­
vestment in specialized equipment. Of­
ten the user needs only a few parts each
of many different types; he cannot jus­
tify the purchase of test equipment for
his own use and he may have difficulty
in getting rapid service from the hi-rel
departments of components suppliers.
Independent parts testing laboratories,
specializing in fast response and broad­
ly-based equipment capability, have de­
veloped to serve this market.

Robert J. Macdonald of DCA Relia­
bility Laboratory, Inc., will describe the
independent parts testing laboratory's
role in military and commercial industry
at the March 12 Reliability Group meet­
ing. Mr. MacDonald has participated in
screening programs for the IDCSP satel­
lite, Mariner, and Pioneer programs.

The meeting will be held on Thurs­
day, March 12, at 8:00 PM in room
Phi04, Stanford University. Members
and guests are invited to meet the speak­
er at the Stanford View Restaurant on
El Camino Real in Palo Alto: Cocktails
at 6:00, dinner at 6:30. Reservatons for
the dinner are suggested. Call Gil Bow­
ers (962-4111) or Lew Finch (743-
1577).

ICC-70 in S.F.
Increased emphasis is being placed on

exhibits of specialized communications
equipment at the 1970 International
Conference on Communications (ICC-
70) to be held in San Francisco, June
8-10, 1970. 60 exhibit spaces are avail­
able in the Plaza Ballroom of the San
Francisco Hilton, headquarters hotel for
ICC-70.

Sponsored by the Communication
Technology Group of the IEEE, with
the cooperation of other interested
groups, the conference is expected to
attract over 1500 of the world's top
communications specialists. A full tech­
nical program is being arranged for the
three days of the conference, with
varied paper content to interest all types
of communications engineers.

Companies interested in exhibiting at
ICC-70 may obtain detailed information
from W. F. Main, Exhibits Chairman,
ICC-70, P.O. Box 273, Los Altos, Calif.
94022.

A Confrontation Between
Student Engineers and Managers

"Why isn't engineering doing more
for society?" "How can my work be so­
cially constructive?" "What will my pro­
fessional life be like?" Questions such as
these may be asked by engineering stu­
dents at a Forum sponsored by the Engi­
neering Management Chapter on March
11. The answers they receive from the
audience of engineers and engineering
managers may not be entirely accept­
able to them.

It is said that the aspirations, atti­
tudes, and expectations of graduating
engineers in the 70's will be different
from those of the 60’s and several or­
ders of magnitude removed from the
new engineers of the 50's. The Forum,
conducted by Dr. W. R. Kincheloe, As­
sistant Chairman of the Electrical Engi­
neering Department at Stanford Uni­
versity, will indicate how extensive the
changes are and whether there really is
an engineering generation gap.

The Forum will begin at 8:00 PM at
the Kozy Grotto, 210 Hope Street,
Mountain View (directly across from
the Post Office). A pre-meeting dinner
of sirloin steak for $4.00 including tax
and gratuity will be served at 6:30 PM.
No reservations are required.
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AT AMPEX
LAST WEEK, our managers i

i. nannea
2. Organized
3. Motivated
4. Controlled
5. Evaluated

THIS WEEK, our managers

1. Planned
2. Organized
3. Motivated
4. Controlled
5. Evaluated

r 1
i

NEXT WEEK, our managers will
1. Plan
2. Organize
3. Motivate
4. Control
5. Evaluate

i I —i

Are your company managers doing this? Ours are because it has yielded excellent
results (check our products) for 25 years. The reason we will continue to do this is
so that we will be able to continue to grow in the years to come. Would you like to
be part of this?

CHECK THESE OPPORTUNITIES

Computer Systems
Memory Systems
Systems Marketing
Education Instructional Systems
Audio Systems

Mechanical Design
Optical Design
Logic Design

Manufacturing Engineering
Sales/Service Engineering
Digital Analysis
Audio Analysis
Advanced Video Technology

AMPEX
An Equal Opportunity Employer

For consideration contact: Employment Office ■ 2655 Bay Road ■ Redwood City, Calif.
94063 ■ Phone (415) 367-2906
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Mechanical Assembly.

Typical OEM Custom Power Supplies.

Wanlass can achieve design
economy while improving

the performance of
your electrical equipment.

To find out how,
write for a free copy of

our brochure
“The Capacity

For Achievement".
1540 EAST EDINGER AVENUE

Custom OEM power conditioning assemblies
in ratings from microwatts to megawatts

with the revolutionary advantages of

Wanlass manufactures power supplies, voltage regulators, inverters,
converters, frequency converters and filters in custom and standard
configurations to meet any power conditioning need. Cost and per­
formance advantages to OEM’s are substantial due to state-of-the-art
design and construction capabilities combined with proprietary tech­
nologies recently developed at Wanlass. Foremost among these de­
velopments is PARAFORMER,M, the most significant invention in
power magnetics in the 20th century.

WANLASS PARAX,M TECHNOLOGY — By rnythmii .illy varying the inductance of
a magnetic circuit, the Wanlass PARA? -;MERT' icnieves transient free energy
transfer without relying on mutual in iuctance It also regulates voltage, ex­
hibits minimum waveform distortion, provides electrical isolation, transforms
voltage and prevents line voltage irregularities from being transmitted to the
load and load voltage irregularities from being reflected back to the line. Suc­
cessfully applied with custom specifications to voltage regulators, line filters,
AC and DC power supplies, inverters, DC converters and frequency converters,
the PARAFORMER,M principle also functions in off-the-shelf products under
tne trade name PARAX™.

WANLASS CLIP-AC™ TECHNOLOGY - This proprietary technology utilizes cir­
cuitry tnat symmetrically clips unregulated input-voltage peaks to produce a
constant output waveform, which can then be transformed into a variety of
regulated output voltages through the use of an appropriate transformer. Any
desired AC voltage regulation precision can be achieved with true RMS, aver­
age or peak voltage held to a constant, in ratings up to 1KVA. Due to generally
superior performance. CLIP-AC™ is the logical successor to the ferroresonant
transformer for most AC regulation requirements. It is also smaller, lighter,
less expensive.

WANLASS VARAX™ TECHNOLOGY — VARAX™ utilizes another all-new magnetic
voltage regulating concept discovered by Wanlass. It is an electrically variable
inductor which can be controlled over a wide inductance range by the appli­
cation of small DC control currents. When compared with conventional satu­
rable reactors, VARAX™ devices offer smaller size, lighter weight, greater re­
liability, less waveform distortion, lower cost, inherent decoupling of AC power
from entering the DC control circuitry. Spike-free regulation to ±0.5% and
efficiency to 95% are typical for units with ratings from 500VA output from
100-130 VAC single-phase. 47-63 Hz input.

SOLID STATE POWER SUPPLIES
A capacity to produce 100,000.

power supplies per year

MULTI-OUTPUT
VOLTAGE REGULATORS

0.1% line regulation at unit
costs as low as $12.00!

HEAVY POWER SUPPLIES
AC voltage regulators or power

supplies rated to 10KVA.

Call Toll-Free!

PARAMETRIC
SWITCHING SUPPLIES

40KC high frequency switching
with no load transients.

CIRCUIT ASSEMBLIES
A ssembly costs as low as

3p per component.

COMPLETE SYSTEMS
A single source of integrated

power conditioning and control.

11001854-8255
In California and Canada call (714) 545-8467 (collect)

WANLASS ELECTRIC COMPANY
A SUBSIDIARY OF AMBAC INDUSTRIES INC

SANTA ANA, CALIFORNIA 92707 • TELEPHONE (714) 546-8990 TWX.‘ 910-595-1526


