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January, 1969: 
Cover: Apollo capsules have been in space several times already; the 

artist conceptually shows one on its way to the Moon.  One will 
deploy a Lunar Lander in the upcoming summer to land on the 
Moon.  I remember watching the landing “live” on TV.  See more 
on page 15. 

Page 9: The EMB chapter will host a discussioin of the heart transplants 
being conducted by Norman Shumway, a surgeon at the Stanford 
Hospital.  My wife had encouraged her Toronto roommate to come 
to California, where she applied to work at the hospital; she was an 
operating room nurse for Shumway on these surgeries. 

Page 9: We get an update on the electronics museum that is being built 
at Foothill College to house the Perham Foundation’s collection of 
early developments at Federal Telegraph, plus artifacts of Lee de 
Forest, inventor of the vacuum tube and the oscillator and 
amplifier circuits.  I cover this early history in my talk, “The Origins 
of Silicon Valley” (available on YouTube). 

Page 14: Gordon Moore of Fairchild (and of “Moore’s Law”) speaks on 
“Trends in Silicon Device Technology”, along with a talk on III‐V 
compounds by John Moll, one of my professors at Stanford (who 
developed the Ebers‐Moll model of the transistor).  The talk is at the “Physics Tank” lecture hall.   
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nic Countermeasures

In the early days of World War II there
was evidence of an enemy radar on
Kiska. A B-24D containing radar investi­
gation equipment began a series of
solitary missions. The ferret found the
signal, homed in on it, and set in motion
plans to eliminate the radar.

W e making history today at Applied
Tech it logy ^ a quick-reaction developer
and manufacturer of electronic warfare
equipment. ATI’s record for achievement
and growth is an industry success story.
If you would like to be part of tomor­
row’s achievements, call ATI. We are
conducting a special talent search for
rare individuals with Ability... Talent...
Imagination.

We need BSEEs with design and de­
velopment experience in airborne ECM
equipment including solid-state circuitry.
microwave and/or RF equipment.

For technical interview appointment ask for:

R. Reese Merrill

Manager of Personnel
Write or call for a free copy of this drawing

APPLIED TECHNOLOGY
3410 HILLVIEW AVE. • STANFORD INDUSTRIAL PARK

A Division of
itek Corporation

PALO ALTO, CALIFORNIA

Call Collect
(7:30 a.m. to 5:00 p.m.)

(415) 321-5135
An Equal Opportunity Employer

ELECTRONIC WARFARE SYSTEMS • MICROWAVE COMPONENTS • SPECIAL COMMUNICATIONS • AIRCRAFT MODIFICATION



Pulse
Performance

i

TYPE T1S PULSE GENERATOR
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i # § Multiple exposure showing typical waveform aberrations
for positive and negative polarities at various amplitude
settings. Notice the constant risetime and falltime with
amplitude changes. 20 ns/cm sweep time and 4V/cm
deflection factor.

• REPETITION RATE 100 Hz to 10 MHz.
• VARIABLE RISE AND FALL TIME, 10 ns to 100 ms.
• ±10V into 50 Q, with DC OFFSET.

NEW TEKTRONIX®TYPE 115 PULSE GENERATOR
This multi-purpose, solid-state generator
produces exceptionally clean pulses with
aberrations less than 3% P-P at ±10 V
into 50 fi. Pulse risetime, falltime, width,
delay, period, amplitude and baseline offset
are separately variable, permitting precise
waveform simulation. Five operating modes
offer a variety of output configurations —
undelayed pulses, delayed pulses, paired
pulses, burst of pulses and gated pulses.
Risetimes and falltimes are continuously var­
iable from 10 ns to 100 ^s and periods vari­
able from 100 ns to 10 ms. Pulse widths are
variable from 50 ns to 500 ^s with duty fac­
tors to 75% (50 ns minimum pulse separa­
tion). A continuously variable DC offset
feature permits positioning pulse baseline
through a range of +5 volts to —5 volts.
Triggering is selectable, internally or exter­
nally. A manual pushbutton provides a
means to produce a single undelayed pulse,
delayed pulse, pulse pair, or burst of pulses.

TYPE 115 PULSE GENERATOR ___ $825
U.S. Sales Price FOB Beaverton, Oregon

Multiple exposure showing
variable risetime and falltime.
500 ns/cm sweep time and
10V/cm deflection factor.

Single exposure showing com­
bined outputs of two Type
115’s. The burst of pulses on
top of the positive pedestal
was triggered by the -p de­
layed trigger from the instru­
ment generating the pedestal.
10/iS/cm sweep time and 2 V/
cm deflection factor.

FOR A DEMONSTRATION, CALL YOUR LOCAL TEKTRONIX FIELD ENGINEER.

TEKTRONIX, INC. SAN FRANCISCO FIELD OFFICES
2339 STANWELL CIRCLE - CONCORD. CALIFORNIA 94520 - Phone: 687-8350

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

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



ON THE COVER

Artist Peter D. Yue has designed the
cover picture depicting a Project Apollo
Capsule on its journey to the moon. The
joint meeting of the East Bay Subsec­
tion and the San Francisco Section on
January 27 will feature Bradford A.
Evans, Public Affairs Officer for Nation­
al Aeronautic Space Administration's
Ames Research Center at Moffett Field
as speaker. His subject will be Project
Apollo from orbital flight to lunar land­
ing. Story on Page 15.

•Meeting
AEROSPACE Si
ELECTRONIC SYSTEMS
JAN. 23

Story on
page 9

REPORT ON PROGRESS OF THE PERHAM FOUN-
DATION ELECTRONICS MUSEUM AND THE DE FOR­
EST REPOSITORY. Earl Goddard, Chairman of IEEE
Historical Committee and member of the Board of Direc­
tors of the Douglas Perham Foundation.

JAN. 23, Thursday, 8:00 p.m., Lockheed Auditorium, Bldg. 202, 3251 Hanover St. Palo
Alio. No dinner. For information call Joe Shrock, 743-2012 or Al Hastings, 742-0372.

AUTOMATIC
CONTROL
JAN. 21

Story on I COMPUTER CONTROL OF CEMENT PROCESSES. Dr.
page6 Kwan Y. Wong, IBM Research Division, San Jose.

JAN 2 I, i r.vrsday, 8:00 p.m.. University of Santa Clara, Engineering Center, Room 551
Dinner: 3:30 p.m., Le Boeuf, across from the University. No reservations required.

CIRCUIT DESIGN AND APPLICATIONS OF HYBRID INTE-
THEORY GRATED CIRCUIT ACTIVE FILTERS. Gunnar Hurtig,
JAN. 15 III, Vice President, Operations, Kinetic Technology Inc.

JAN. 15, Wednesday, 8:00 p.m., 134 McCullough Bldg., Stanford. Dinner: 6:00 p.m.,
Red Cottage, 1706 El Camino Real, Menlo Park; Reservations: Mrs. Janet DeLaney
642-3705 by Jan. 14th.

COMMUNICATION (story onl A SURVEY OF COM MUNICATIONS TECHNOLOGY. A
TECHNOLOGY page 14 ONE-DAY SEMINAR
JAN. 22 ----------

JAN. 22, Wednesday, 9 a.m.. University of Santa :ra. Registration - $4.50 ($2.50for
full-time students). For information and registrar . call fviilt Seymour at 593-8491 or
Paul Ahern (408) 291-4415.
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COMPUTER
JAN. 28

Story onl SEMICONDUCTOR 1EMORY CIRCUITS AND SYS-
page 6 TEMS. Dr. Wendell . Saner, Fairchild Semiconductor,

Palo Alto.

JAN. 28, Tuesday, 8 p.m., Room 134 McCullough Bldg., Stanford. Dinner: 6:15 p.m.,
Rick's Swiss Chalet, 4085 El Camino Way, Palo Alto. Reservations: Tom Whitney,
326-7000, Ext. 3112 or 2707 by Jan. 27th.

ELECTROMAGNETIC
COMPATIBILITY [§5^
JAN. 20 page8

SIMPLIFIED RF ELECTROMAGNETIC. SHIELDING.
Fred J. Nichols, President, LectroMagnetics, Inc., Los An­
geles.

JAN. 20, Monday, 8:00 p.m., Hewlett-Packard Auditorium, 1501 Page Mill Road, Pak)
Alto. Dinner: 6:00 p.m., Rick's Swiss Chalet, Palo Alto. Reservations: Bill Swift,
326-7000, ext. 3088 by Jan. 20th.

ELECTRON
DEVICES
JAN. 8

Story on
page 14

TRENDS IN SILICON DEVICE TECHNOLOGY. Gordon
E. Moore, Intel Corp., Mountain View, and lll-V COM­
POUNDS AND THEIR APPLICATIONS. John L. Moll.
Professor, Stanford Univ.

JAN. 8, Wednesday, 8:00 p.m.. Physics Lecture Hall, PH 101, Stanford. Meet at 6:00
p.m. Dinner at 6:30 p.m., Rick's Swiss Chalet, 4085 El Camino Way, Palo Alto. Reserva­
tions: Glenna Morris, 327-7800, ext. 360 by Jan. 6th.

ENGINEERING IN
MEDICINE AND
BIOLOGY
JAN. 21

Story onl PRIMARY RESPONSIBILITIES INVOLVED IN THE
page 9 METHODOLOGY OF THE CLINICAL AND RE

---------- SEARCH ACTIVITIES OF THE CARDIOLOGY SER
VICES. John M. Shroeder, M.D. and Harry A. Miller, BS
Stanford University School of Medicine, Division of Car­
diology.

JAN. 21, Tuesday, 8:00 p.m., Stanford Medical School, Room M-112. Dinner: 6:30
p.m.. Red Cottage, 1706 El Camino Real, Menlo Park. No reservations required.

INDUSTRY & CABLES! INDUSTRIAL AND GENERAL APPU
GENERAL APPLICATIONS CATION. James L. Clark, Power and Industrial Division,

Bechtel Corp. and Robert B. Zane, Manager, Western Re­
gion, Okonite Co.,

JAN. 16, Thursday, 7:30 p.m. Place to be announced. Watch for IGA mailing.

JAN. 16 Story on
page 16

INDUSTRIAL
ELECTRONICS &
CONTROL
INSTRUMENTATION

(This Chapter plans to have a meeting in January, but ro
information is obtainable as yet. Watch for mailing.)

n n n in JANUARY 1



'Calendar*
LOGICAL DESIGN WITH ONE "NOT” - ELEMENT.
Prof. D. A. Huffman, University of California, Santa Cruz.

JJAN. 16

INFORMATION Story on
TTHEORY Page 16

DAN. 16, Thursday, 8:30 p.m., SRI Conference Room B, Bldg. 1,333 Ravenswood Ave.,
WMenlo Park. Dinner: 6:15 p.m., Ming's of Palo Alto, 1700 Embarcadero Road, East Palo
/Alto. Reservations: Mrs. Mary Rodimon, 966-3217.

NMAGNETICS |St "-I DETERMINATION OF IMPERFECTIONS IN MAG-
DAN. 14 page 15 NET 1C MATERIALS USING MICROWAVE RESO-

----------- NANCE TECHNIQUES. Dr. Ronald F. Soohoo, Professor
and Chairman, EE Dept., University of California, Davis.

DAN. 14, Tuesday, 8:00 p.m., Engineering Center, University of Santa Clara. Dinner:
G6:30 p.m., Mariani's, 2500 El Camino, Santa Clara. Reservations: R. B. Yarbrough or
WMiss Alvarado, 246-3200, ext. 226 by Jan. 10th.

WMICROWAVE THEORY
S& TECHNIQUES [storyon-
DAN. 8 page 18

SHOULD YOU START YOUR OWN MICROWAVE
COMPANY? Manfield W. Meisels, Editor, MicroWave Mag­
azine.

JJAN. 8, Wednesday, 8:00 p.m., Hewlett-Packard Auditorium, Bldg. 5M, 1501 Page Mill
FRoad, Palo Alto. No dinner.

FPARTS, MATERIALS PRACTICAL APPLICATION OF MONOLITHIC ANA-
£& PACKAGING LOG CIRCUITS. THIRD LECTURE IN SERIES OF
DAN. 28 FVE ON 8 ASPECTS OF MICRO ELECTRONICS. Dr.

H n MacWilliams, Moderator.

DAN. 28, Tuesday, 7:30 , m., inference Room, Bldg. 5M, Hewlett-Packard, 1501 Page
NMill Road, Palo Alto. No :nner

ENGINEERS
and

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

Urgent Requirements
by Our Clients in

Commercial Product
Areas for Experienced

Engineers to Staff
Key Positions in fields of

VIDEO CIRCUITRY

MICROWAVE DEVICES

SMALL COMPUTERS

PERIPHERAL EQUIPMT.

DISPLAY SYSTEMS

FPOWER fstorTi INVERSION OF OVERHEAD TO UNDERGROUND
DAN. 14 page 1 ! f. iSTRIBUTION IN COMMERCIAL AREAS. C. D. Mc-

Ai.ee and R. L. Capra, PG&E Co.

DATA ACQUISITION

INSTRUMENTATION
DAN. 14, Tuesday, 7:30 p.m.. Engineers' Club of San Francisco, 160 Sansome St., S.F.
OCocktails: 5:30 p.m. Dinner 6:30 p.m. Reservations, Engineers' Club, 421-3184 by
nnoon, Jan. 13th.

IS THERE A PAYOFF FOR RELIABILITY? Panel dis­
cussion. R. B. Allan, P-100 Program Manager, LMSC,Sun­
nyvale, and E. V. Bersinger, Manager, Reliability & Sys­
tems Integration Program 949, Aerospace Corp., El Se-
gundo. (A third speaker will be announced later.)

DAN. 16, Thursday, 8:00 p.m., PH 101, Stanford. Social 6:00 p.m. Dinner 6:45 p.m.,
SStanford View Restaurant, 1921 El Camino, Palo Alto. Barbeque steak $3.00 including
titax and tip. Reservations: Fran Hamada (408) 743-1577 by Jan. 14th.

FRELIABILITY |Story on
DAN. 16 page 18

SSF SECTION/EAST BAY
SSUBSECTION
DAN. 27

Story on
page 15

THE APPOLLO EFFORT. Bradford A. Evans, Public Af­
fairs Officer, NASA.

DAN. 27, Monday, 7:30 p.m., Engineers' Club of San Francisco, 160 Sansome St., San
FFrancisco. Cocktails 5:30 p.m. Dinner 6:30 p.m. Ladies and guests invited. Reservations:
COakland: Florence Wanser, 835-8500, ext. 53; San Francisco: Mary Vilter, 399-4974;
SSan Jose: Linda Jarrett, 291-4567, (408). Palo Alto: Section Office, 327-6622 by Jan.
224th.

SSANTA CLARA
WALLEY SUBSECTION
FFEB. 19 Story on

page 6

JOINT MEETING WITH STUDENT BRANCHES. EN­
GINEERING EDUCATION OF THE FUTURE: CON­
TENT AND METHODS. Prof. Timothy Healy, Santa
Clara University and Dr. Glenn Keitel, San Jose State Col­
lege.

FFEB. 19, Wednesday, 8:00 p.m., Santa Clara University Poly Science Room 206, Engi-
nneering School. No dinner.

VVEHICULAR
TTECHNOLOGY
DAN. 20

Story on
page 16

FIELD TRIP TO S.F. HALL OF JUSTICE RADIO COM­
MUNICATION ROOM, 4th floor, 850 Bryant St.. San
Francisco and to Central Radio Station, Christmas Tree
Point, NE slope of Twin Peaks. Speaker at dinner: Burton
H. Dougherty, General Manager, Dept, of Electricity, S.F.
At Hall of Justice: Lt. Harrison Williams; at Christmas
Tree Point, Frank Garkus.

iJAN. 20, Monday, 8:00 p.m., tours as listed above. Dinner: Rickey's Red Chimney, 19th
£& Junipero Serra, San Francisco Stonestown, Cocktails at 6:30 and dinner at 7:00 p.m.
FFor reservations call 433-3800 or 349-3111.

MECHANISMS

FLUIDICS

for personal and
confidential referrals

to client management,
at no cost to you

please submit resume

ENGLERT
and

COMPANY
Management
Consultants

2555 Park Boulevard
Palo Alto, Calif.

(415) 326-7390
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IEEE FELLC-

“For contributions to the development of last
and photodetectors and for technical leadorsh'. ■

in electro-optic research."

Er. Burton J. HcMurty
Director, Electro-Optics Organization
.Jestcrn Operation
Sylvania Electronic Systems
Kountain View, California



SYLVAN IA EMPLOYMENT APPLICATION
A SUBSIOIAJY or

j GENERAL TELEPHONE & ELECTRONICS
ELECTRONIC SYSTEMS GROUP WESTERN DIVISION

P.O. Box 188
Mountain View, California 94040

PRESENT POSITION

POSITION SOUGHT.

DATE.

NAME___________

HOME ADDRESS.

CITY.

STATE.

HOME PHONE.

Primary Area of Competence EXPERIENCE: describe specific fields in which you have worked.

SALARY: DATE OF AVAILABILITY:
' -urrv. . (desired)

EDUCATION: Indie u n ; jr as well as degree unless self explanatory:

Degrees____________ ________________________________________________

Years_______________________________ ____________________

Schools_________________________________________ ____________________________

J SPECIAL TRAINING: Describe briefly any specialized training you may have had in industry, armed services, etc.

EMPLOYMENT': Indicate present employment and previous jobs below.

Employer ..... .............. ... _________________________

City_________________________________ _____________________

Years ...... to______________________________ to — to

Title or
Function

Immediate Supervisor:

Reason for
i Leaving__________________

Easy.
Complete the above application and re­
turn it to our Employment Office, P.O.
Box 188, Mountain View, Cal if. 94040.
U. S. Citizenship required. Syivania is
an equal opportunity employer.



Computer ntrol of
Cement Processes

Dr. Kwan Y. Wong of IBM Research
will discuss the application of linear
multivariable control theory to cement
kiln and cooler control at the January
21, Automatic Control meeting. He has
spent two years in implementing the
computer control of the Dundee Ce­
ment plant at Clarksville, Missouri,
which is the largest existing cement kiln
in the world. The computer control
system has been fully operational since
May, 1968.

A review will be made of the basic
principles of cement manufacture, fol­
lowed by a description of control prob­
lems associated with this process. Good
control of the temperature profile of
the kiln and temperature and pressure
points in the cooler is needed to assure
uniform cement clinker quality. Thus
the first objective of computer control
is regulation.

The approach taken was to collect
input-output data from the process and
use this data to develop a dynamic
multi-variable linear model using regres­
sion analysis techniques. Using this
model, a feedback control law is gene­
rated to minimize a quadratic perfor­
mance criteria.

Results, benefits, and interesting fea­
tures that arise from the application of
computer control as well as the mathe­
matical techniques used will be discuss­
ed.

Dundee Cement Plant at Clarksville, Missouri with 750 foot length, 25 foot, diameter kiln.

Dr. Wong

Dr. Wong received his B.E. and M.E.
degrees from the University of New
South Wales, Sydney, Australia in 1960
and 1963, respectively. He completed
his Ph.D degree in 1966 from the Uni­
versity California, Berkeley, and since
then has been working with the Systems
Department at IBM Research Division,
San Jose, California. He is the author of
several technical papers.

The meeting will be held Tuesday at
8:00 PM in the Engineering Center,
Room 551, at the Unviersity of Santa
Clara, preceded by dinner at 6:30 PM,
Le Boeuf's, across from the University
No reservations.

Semiconductor Memory Circuits
and Systems

The Tuesday, January 28 meeting of
the Computer Chapter will feature Dr.
Wendell B. Sander as speaker. His topic
will be “Semiconductor Memory Cir­
cuits & Systems."

Various types of semiconductor
memories will be discussed including
standard read/write memories, read-only
memories, associative memories, shift
registers, and multi-port memories. The
general timing and logic characteristics
of these memories in system applica­
tions will be described. Logic and circuit
techniques used within the memory
structures to achieve low cost and inter­
connection simplicity will be discussed
to provide insight into the trade-offs
and constraints of semiconductor mem­
ory.

Dr. Wendell B. Sander received his
B.S., M.S., and Ph.D. in Electrical En-

ft - GRID

gineering from Iowa State University in
1956, 1962, and 1963 respectively. His
background includes missile telemetry
circuits and systems at Gilfillan Bros.
(now ITTT Gilfillan) and special pur­
pose hybrid computer and display sys­
tem design at Tasker Industries prior to
joining Fairchild Semiconductor R&D
Laboratories in 1964. He is presently
head of the Memory System Engineer­
ing section of the Digital Systems Re­
search Department. Dr. Sander has pre­
sented numerous papers on LSI techni­
ques and is chairman of the Computer
Group of the San Francisco Section of
the IEEE.

Meeting time: 8:00 PM, the place:
McCullough Building, Room 134, Stan­
ford. Dinner at 6:15 PM, Rick’s Swiss
Chalet. Reservations. See calendar.

SCVSS Hosts
Student Branches
“Engineering Education of the

future: Content and Methods" is the
topic of the February 19th joint meet­
ing of the Santa Clara Valley Subsection
and the Student Branches. The meeting
is scheduled for 8:00 PM in the Political
Science Room 206, Engineering School,
University of Santa Clara. No dinner.

Professor Timothy Healy, of the Uni­
versity of Santa Clara Electrical Engi­
neering department, and Dr. Glenn
Keitel, chairman of the Electrical Engi­
neering Department at San Jose State
College, will discuss the direction which
the academic world feels the engineering
education of the future will take, will
the systems approach prevail in the
future and what are the special educa­
tional facilities which will be used to aid
the professor. The talks will include
some demonstrations.

JANUARY 196^



Engineers and Scientists:
Diversified opportunities now available
on Hughes AGM’s Increasing Air-to-Ground Missile activity

at Hughes Aerospace Divisions has cre­
ated many diversified growth opportuni­
ties for qualified Engineers and Scien­
tists. Immediate openings exist at all
levels on a variety of interesting proj­
ects such as: MAVERICK, Anti-Radiation
Missiles, Radar-Guided Missiles and
new advanced missile technologies.

Areas of interest include:

Please airmail your resume to:
Mr. Robert A. Martin
Head of Employment, Dept. 14
Hughes Aerospace Divisions
11940 W. Jefferson Blvd.
Culver City, Calif. 90230

HUGHES
Laser Trajectory Analysis
Radar Operational Analysis
Infrared Warheads & Fuzing
Television Structural Design
Guidance & Control Thermodynamics
Signal Processing Aerodynamics
Digital Computer Simulation Studies

HUGHES AIRCRAFT CO V PANT

AEROSPACE DIVISIONS

An equal opportunity employer

All assignments require accredited, ap­
plicable degrees. U.S. citizenship and a
minimum of 3 years of related, profes­
sional experience.
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“Hey, guys, could
^ you move over a

little?”

A job shop providing technical personnel.

Services Division of

Siiail l«s jig
1518 No. Fourth, San Jose, Calif.
Tel: 294-6855

Need RF-shielded ’**.

enclosures? LMI is
here, not miles away.

Consultation, evaluation, design, engi­
neering and manufacturing of RF-
shielded enclosures isn't exactly easy.
So why invite problems by working
long distance? Use LMI's local strength
from first call to complete installation.

In the San Francisco area call

lmi LectroMagnetics, Inc.
c/o Bill Coe & Associates

(415) 593-6057 •
P. O. Box 1383

•. San Carlos, California 94070 .*
• ■. . •

NEW MEMBERS

The Section welcomes the following
new members:
D. L. Abbott
K. A. Aube
T. J. Bishop
B. M. Burriss, Jr.
J. P. Coward, Jr.
J. E. Deranja
E. L. Dixon
J. J. Donegan
W. I. Emmons
A. S. Fischler
B. R. Flynn
W. E. Hearn

E. J. Hunt
M. A. MacDonell
M. G. Mass
F. L. McClung
L. G. McCormick
J. E. Price
J. Rosing
D. S. Roth
O. A. Seriki
R. A. Tatum
G. C. Theodoridis
K. R. Walters

Simplied Electromagnetic Shielding
There are numerous applications in

the use of electronic instrumentation
systems, communications, computers,
military specifications etc. that require
RF electromagnetic shielded enclosures.
This applies to simple component cases
up through RF shielded rooms. The
topic will be limited to large cabinets
and shielded rooms to be presented by
the EMC Chapter at their January 20
meeting. The speaker will be Fred J.
Nichols.

A general review will be given in semi
technical language of the fundamental
equations necessary to have a basic un­
derstanding of how RF shielding is ob­
tained.

The use of these fundamentals will be
shown in graphic form in order to clear­
ly show their effects on obtaining a suit­
able RF shielded enclosure.

Use of various materials, assembly
techniques, doors, ventilation, power
line filters etc. will be briefly described
in order to show the end result of a
given RF enclosure compared to its de­
sign objective. Audience participation
by questions and answers will be in­
vited.

Fred J. Nichols if founder and Presi­
dent of LectroMagnetics, Inc., and for­
mer President and General Manager of
Genistron, Division of Genisco Tech­
nology Corporation.

Mr. Nichols has more than 25 years
experience in Engineering and and Man­
agement in the fields of Electronics and
Aircraft Control Systems. The past 17
years of this experience have been ex­
clusively devoted to Engineering and
Management of Radio Frequency Con­

Mr. Nichols

trol through measurements, studies, cor
rection of spurious radiation, CW and
Broadband interference. These control
programs include project direction on
components and systems, as well as
complete responsibility of RF control
on Aircraft and Missile Systems.

As well as a noted consultant to var­
ious Government agencies on electro­
magnetic capability, Mr. Nichols is also
a lecturer and the author of many tech
nical publications. He is a California
Professional Engineer, Register No.
E2915. He has numerous professional
affiliations and is an IEEE Committee
man and past Vice President and Chair­
man of the RFI Group.

Dinner will be at 6:00 PM, Rick’s
Swiss Chalet, followed by the meeting
at 8:00 PM, Hewlett Packard Auditor­
ium. Call Bill Swift, 326-7000 by Janu­
ary 20 for reservations. See Calendar for
details.

Class AA — 3/16" Shields — dual RF shielding room with sliding doors — all welded construction.
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lExperience with
•Cardiac Transplantation

Heart transplantation has been per­
formed on nine patients over the past
iten months at Stanford Unviersity
I Hospital Center. The surgical technique
eemployes was developed by Dr. N. E.
JShumway and associates in 1959-60,
Ihowever, its application to humans did
inot occur until December of 1967.

Clinical research has concentrated on
tthe detection of early rejection of the
i transplanted heart so that it can be re­
versed by immunosuppressive drugs and
• therapy. Early in the rejection process,
• the electrical properties of the heart
:show decrease in voltage as measured by
• the electrocardiogram and vectorcardio­
gram. The mechanical properties of the
• heart show a decreased compliance and
•decreased contractility as measured by
• cardiac output, ballistocardiography and
iintravascular blood pressure derivatives
• (dP/dT) in the peripheral arteries. Re­
jected ultrasound techniques are found
'to be valuable maneuvers to assess heart
•volume, wall thickness, and valvular
function.

This will be the topic for discussion
• at the Tuesday, January 12 meeting of
the Engineering in Medicine and Biology
Chapter.

The discussion will encompass the
medical experiences involved in heart
transplantation as well as the role of the
present medical electronic technology
utilized to monitor and assess cardiac
function in these patients.

Dr. Schroeder

Dr. John S. Schroeder and Harry A.
Miller will be the speakers. Dr. Schroe­
der, a post-doctoral Fellow in the Divi­
sion of Cardiology at the Stanford Uni­
versity School of Medicine, is a member
of the cardiac transplant team and re­
sponsible for selection of recipients and
evaluation of cardiac function of trans­
planted patients.

Mr. Miller

Mr. Miller, Laboratory manager of
the Cardiology Division at Stanford, has
the primary responsibilities involving
organizing the technology and labor­
atory methodology of the clinical and
research activities of the Cardiology ser­
vices.

The meeting will be held in the Stan­
ford University Medical School lecture
room M-112, in the Medical Center
complex, at 8:00 PM. Dinner at 6:30
PM at the Red Cottage, 1706 El Camino
Real, Menlo Park. Call the Red Cottage.
322-7384, for reservations.

Progress Report -
Electronic Musuem

In the fast-moving, dynamic disci­
pline of Electronics and Systems Engin­
eering, an occasional backward glance is
sometimes helpful in maintaining proper
perspective, in gaining a better apprecia­
tion of where we are, and for getting a
bearing on which way we are headed.
Such a backward glance is being made
available to all those interested, at the
January 23 meeting of the San Fran­
cisco Chapter of Aerospace and Elec­
tronics Systems Group, scheduled for
8:00 PM, Lockheed Auditorium, Bldg.
202, Hanover Street, Palo Alto.

Mr. Earl Goddard, Chairman of the
IEEE Historical Committee and a mem­
ber of the Board of Directors of the Per-
ham Foundation, will present a status
report on the progress of the Electronics
Museum being constructed on the Cam­
pus of Foothill College. Photographs
and charts will augment a talk which
should prove highly interesting to all
IEEE members and their guests. As a
special treat, it is planned to play tape
recorded interviews with some of the
early Bay Area electronics pioneers. No
dinner. For further information, see Cal­
endar.

Custom Design
Constant Voltage
Ferroresonant
Transformers

Regulated output voltage
±1% against input variations
of ±15%.

Quality assurance per MIL
T-27B under MIL Q-9858A.

PRODUCTION — Facilities
for production orders of any
size, large or small. Automatic
equipment for multiple pro­
duction functions assures cus­
tomers finest quality at com­
petitive prices.

PROTOTYPES—Fast deliv­
ery. One week is considered
standard. Units are designed
and produced either to de­
tailed specifications or to
general performance require­
ments.

Custom and Standard
Transformers
and Inductors

Geo Space manufactures a
wide range of transformers,
inductors, filters, chokes,
matched audio and sub-audio
transformers for aerospace,
data processing and other in­
dustrial applications.

Inquiries concerning your
particular requirements will
receive immediate attention.

SCEE SCPMCEO

5803 Glenmont • Houston, Texas 77036
Telephone: 713/666-1611

Cable: GEOSPA • Telex: 077-374
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Astrahan, Morton M. — For leadership,
organization, and management of pro­
fessional society activities in the com­
puter field, and for contributions to
computer system design.

Ayer, William E. — For creative re­
search, inspirational leadership, and
sound engineering in the development
and production of sophisticated elec­
tronic countermeasure systems.

Bettersworth, Thomas A. — For pio­
neering leadership in the field of elec­
tric power distribution.

Brown, David R. — For leadership in
the development of digital-computer
components and the design and opera­
tion of large-scale information process­
ing systems.

Everhart, Thomas E. — For inspiring
teaching, and contributions to scan­
ning electron beam devices.

McMurtry, Burton J. — For contribu­
tions to the development of lasers and
photodetectors and for technical lead­
ership in electro-optic research.

Nash, John P. — For contributions to
the design and programming of com­
puters, and leadership in industrial ap­
plications of information processing.

Rice, Rex — For contributions to the
organization and applications of digital
systems.

Smith, Bob H. — For pioneering con­
tributions to large radio-frequency-
type particle accelerators, and for de­
veloping unique methods of resonator
analysis in the accelerator field.

Smith, Ralph J. — For eminent work
in the advancement of engineering ed­
ucation, including excellent teaching,
highly responsible administration, and
effective writing that has guided, in­
spired, and aided scores of thousands
of young men.

Morton M. Astrahan

Dr. Morton M. Astrahan joined IBM
in 1949 as a Technical Engineer at the
Endicott Laboratory. He transferred to
Poughkeepsie the following year where
he worked on planning and logic design
for the IBM 701 computer. From 1952
to 1956 he was in charge of IBM's sys­
tem planning, input/output develop­
ment, and finally prototype testing for
the AN/FSQ-7 computer system for the
SAGE Air Defense System. At the peak
of this work, he supervised several de­
partments containing 250 people. Dr.
Astrahan moved to the San Jose Re­
search Laboratory in 1956 and worked
on data communication based and
time-shared systems. From 1962 to
1964 he was located in France as Man­
ager of Technology for the IBM Euro­
pean Labs, reporting to the Director of
the European Labs. Returning to San
Jose, Dr. Astrahan spent a year as Man­
ager of the Instructional Systems De­
partment at San Jose. After working on

The grade of Fellow is one
of unusual professional
distinction and is conferred
only by invitation of the
Board of Directors upon a
person of outstanding and
extraordinary qualifications
and experience in the fields
of electrical engineering,
electronics, radio, allied
branches of engineering, or
related arts and sciences.

information handling and financial data
systems, he assumed his present duties
in February 1968. He is currently man­
ager of a project concerned with on-line
management of a large data base.

Dr. Astrahan organized the IRE Pro­
fessional Group on Electronics Com­
puters (now the IEEE Computer
Group), and served as its first chairman
in 1952-53. He was chairman of the
National Joint Computer Committee,
forerunner of AFIPS, from 1956 to
1958. He organized and participated in
an exchange of visits in the computer
field with the USSR in 1959. Currently
he is chairman of the AFIPS Joint Com­
puter Conference Committee, respons­
ible for initiating and guiding the Con­
ferences.

Dr. Astrahan received a BSEE from
Northwestern University in 1945, an
MSEE from the California Institute of
Technology in 1946, and a Ph.D. in
Electrical Engineering from Northwes­
tern University in 1949.

William E. Ayer

Dr. William E. Ayer received hisB.A.,
I.A., E.E., and Ph.D. from Stanford in
943, 1944, 1948, and 1951 respective-

From 1946-51 he started as a design
igineer for MacKay Radio and Tele-
aph Company, becoming the head of
itenna systems development in 1948
rom 1951-57 he was in the Applied
lectronics Program at Stanford Uni-
»rsity, serving successively as project
igineer, group leader and head of the
'stems development section. His work
as principally in the fields of radar
itercept receivers and deceptive count-
measures devices. He was responsible

>r advances in the application of travel
ig wave and related beam tubes to mili-
iry problems and for development of
>ecialized microwave, video, and dis-
lay circuitry capitalizing on the inher­
it characteristics of these tubes. From
957-59 he became Vice President and
ngineering Director for Granger Asso-
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dates, establishing their capability in
the development and manufacture of
reconnaissance receiving systems and
countermeasures equipment.

In 1959 he founded and served as
President and director of Applied Tech­
nology in Palo Alto until September of
1967, when the company became a divi­
sion of Itek Corporation of Lexington,
Massachusetts. At that time Dr. Ayer
was elected Vice President and Director
of Itek. He continues as President of
Applied Technology.

Dr. Ayer is a member of Tau Beta Pi
and Sigma Xi.

He has several patented video cir­
cuitry inventions, and has several unclas­
sified, secret and confidential publica­
tions, including "Characteristics of
Crystal-Video Receivers Employing R-F
Preamplification," "The S-440 Repeat­
er Jammer," and a chapter in ELEC­
TRONIC COUNTERMEASURES enti­
tled "Radar ECM Repeaters and Trans­
ponders."

Thomas A. Bettersworth

Thomas A. Bettersworth received his
B.S. in Electrical Engineering from the
University of California, Berkeley, in
May 1934, and is a Registered Profes­
sional Engineer, State of California.

From 1935-36 he was testing electri­
cal apparatus for General Electric Com­
pany in Schenectady, Pittsfield and Phil­
adelphia. From 1936-45 he wasan Elec­
tric Distribution Engineer for San Joa­
quin Light & Power Corporation and
Pacific Gas and Electric Company, in
Fresno. From 1945-59 he was in the
General Office Department of Electric
Distribution Engineering with Pacific
Gas and Electric Company in San Fran­
cisco. In 1959 he became Chief Electric
Distribution Engineer there.

Mr. Bettersworth is a member of the
San Francisco Electric Club, the San
Francisco Engineers Club, and the Pac­
ific Coast Electrical Association. He also
serves on the Transmission & Distribu­
tion Committee of Edison Electric Insti­
tute, the U.S.A. Standards Committee
C84, Voltage Ratings for AC Systems
and Equipment, and the Distribution
Technical Advisory Committee for up­
dating the Federal Power Commission's
National Power Survey.

Mr. Bettersworth isalso the author of
many technical papers and articles in the
field of electric power distribution.

David R. Brown

As Director of the Information Sci­
ence Laboratory of Stanford Research
Institute, Mr. Brown is concerned with
research in computer design, artificial
intelligence, man-computer techniques,
programming, control theory, and
system engineering.

Mr. Brown received a B.S. degree in
Electrical Engineering from the Uni­
versity of Washington in 1944 and an
M.S. degree in Electrical Engineering
from M.l.T. in 1947.

From 1944 to 1946, Mr. Brown was
a member of the Applied Physics Lab­
oratory of the University of Washing­
ton. From 1946 to 1948, he worked at
the Servomechanisms Laboratory,
M.I.T., on the design of the Whirlwind
I Computer. From 1948 to 1951, he
was a Lecturer in Electrical Engineer­
ing at the University of California,
where he contributed to the design of
the CALDIC (California Digital Com­
puter). In 1951 he returned to M.l.T.
to become leader of the Magnetic
Materials Group of Lincoln Labora­
tory, where he was responsible for the
development of the ferrite memory
core. There he subsequently became
leader of the Advanced Development
Group, which designed and built the
TX-0 and TX-2 computers; he was also
the head of the SAGE System Office.
In 1958 he joined the Mitre Corpora­
tion as head of the SAGE System Of­
fice, serving as the first head of the
Component Department, as a member
of the ONR Pacific Command Study
Group (1959 - 1960), as head of the
Theater Operations Department, and as
Associate Technical Director.

Mr. Brown is a Member of the IEEE
and the Association for Computing Ma­
chinery. He is Chairman of the IEEE
Computer Standards Committee and
the AFIPS Technical Program Commit­

tee.

Thomas E. Everhart

Thomas E. Everhart received the B.A.
degree in Physics from Harvard Univer­
sity, Cambridge, Massachusetts, in
1953, the M.Sc degree in applied phys­
ics from the University of California,
Los Angeles, in 1955, and the Ph.D.
degree in Engineering from Cambridge
University, England, in 1958.

He was engaged in traveling-wave
tube research at the Hughes Research
Laboratories from 1953 to 1955, and
performed research related to scanning
electron microscopy at Cambridge Uni­
versity from 1955 to 1958, when he
joined the faculty of the University of
California at Berkeley. Parametric am­
plification and wave-propagation in
plasmas were two subjects of early re­
search at Berkeley. He spent the
1962-63 academic year at Westinghouse
Research Laboratories, Pittsburgh,
Pennsylvania, investigating the evalu­
ation of semiconductor integrated cir­
cuits using scanning electron-beam tech­
niques. Upon returning to Berkeley, he
designed and constructed a scanning
electron microscope to continue this
work, emphasizing quantitative mea­
surements on semiconductor devices.
He spent the 1966-67 academic year as
National Science Foundation Senior
Postdoctoral Fellow and Guest Profes­
sor in the Institute for Applied Physics,
University of Tuebingen, West Ger­
many, studying electron optics and
point cathodes. He is presently Profes­
sor of Electrical Engineering and Com­
puter Sciences at the University of Cali­
fornia, Berkeley.

Dr. Everhart is a member of Phi Beta
Kappa, Sigma Xi, and Eta Kappa Nu.

(Continued on page 12)
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ENGINEERS

I
Our Company, which has
creatively originated new mag­
netic components, new com­
ponent packaging and new
simplified component testing
methods, needs additional
creative talent.

In 1969, there will be a
greater need for innovation
than ever before. Join our In­
novators. If your background is
in component design or pro­
duction, with either a BSEE or
BSME, Pulse wants to talk to
you.

We are ready to talk when you
are. Give us a call at 248-6040
or forward your resume, in
complete confidence, to Mr.
Van Anda, 560 Robert Avenue,
Santa Clara, California 95050.
Your inquiry will receive im­
mediate attention.

An Equal Opportunity Employer

FELLOW AWARDS

Burton J. McMurtry

Dr Burton J. McMurtry is Director of
the new Electro-Optics Organization of
Sylvania Electronic Systems in Moun­
tain View, California. This organization
is the focal point within General Tele­
phone & Electronics for corporate-wide
effort in electro-optic systems, devices,
and research.

He was educated at Rice University
(B.A., 1956 and BSEE in 1957) and at
Stanford University (MSEE in 1959 and
Ph.D. EE in 1962)

Dr. McMurtry joined Sylvania in
1957 and has held various technical and
management positions in microwave de­
vices and electronic systems organiza­
tions. Author of a number of papers on
microwave and optical devices, one of
these papers led to his selection as re­
cipient of the Alfred Nobel Prize in
1963.

He has served as Group Coordinator
of the San Francisco Section of the
IEEE and has served in several positions
on IEEE conference committees.

Dr. McMurtry is a member of Tau
Beta Pi, Sigma Xi, Sigma Tau, The Scien­
tific Research Society of America, the
IEEE, The American Physical Society,
The Optical Society of America, The
American Association for the Advance­
ment of Science, and the New York
Academy of Sciences.

John P. Nash
After graduation in Mathematics

from the University of California,
Berkeley, John P. Nash pursued advanc­

ed degrees at Rice University, culmina­
ting in the Ph.D. in 1940, following
which he was Assistant Professor of
Mathematics at Notre Dame. A leave of
absence during the war years took him
to M.l.T. Radiation Laboratory as staff
member for Radar Systems Research.
For four years he was with Kimberly
Clark Corporation as a Research Physi­
cist in acoustics, elasticity and fluid
flow. From 1950-1957,as Research Pro­
fessor of Applied Mathematics at the
University of Illinois, his work was in
design of control circuits for ORDVAC
and I LLI AC computers and in the pro­
gramming of digital computers. Joining
Lockheed in 1957 as Manager of the
Information Processing Division, he di­
rected an integrated program of com­
puter development and utilization, and
as Associate Director of Communica­
tions and Controls Research, directed
Research & Development activities in
electronics, mathematics and informa­
tion processing. During this period, he
was also Editor of the IRE Transactions
on Electronic Computers. In 1959 he
was put in charge of all LMSC research
as Director and later Vice President, Re­
search and Engineering, guiding the
company's scientific and engineering
programs appropriate to the Agena and
Polc'ii is programs and commercial devel­
opments. In 1963 he was made Vice
President and Assistant General Man­
ager for the newly established Research
& Development Division, and in 1968
took on his present position of Vice
President and Assistant General Man­
ager, Space Systems Division, in an ex­
change of executive department heads.
Aside from his editorial work, he has
published papers in the radar and com­
puter fields, and contributed a section
on Computers in American Peoples En­
cyclopedia Yearbooks.

Rex Rice

Rex Rice received a B.A. degree in
mechanical engineering at Stanford Uni­
versity in 1940.

He was with Douglas Aircraft, Santa
Monica, from 1940to 1946, as a project
tooling engineer. He joined Northrop
Aircraft in 1946 to do research on
methods of structural analysis. This
work involved complex computations
which led to an interest in computers,
and in 1951, he was appointed Assistant
Chief of Computer Services.
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In 1955, he joined IBM as a Senior
Engineer and Manager in charge of a
major machine program, transferring to
IBM Research in 1958 on the Technical
Staff and Manager of the Cost Oriented
Systems Sect ion to exploit inter-techno­
logical work in computer languages, pro­
gramming, logic, circuits and packaging.

In March, 1963, he joined Fairchild
Semiconductor and established the Digi­
tal Systems Research Department. He is
presently directing study programs to
investigate the interactions between in­
tegrated circuits, system packaging and
information processing systems.

He is the recipient of an Outstanding
Paper Award for a presentation at the
1964 ISSCC. The work reported in the
paper resulted in the dual in-line com­
ponent package which is now an in­
dustry standard. He is a Past Chairman
of the San Francisco Computer Chap­
ter.

The numerous technical papers he has
presented on computer oriented sub­
jects since 1953 have been interdis­
ciplinary and include discussions on
components, component packaging,
system packaging, logical design
methods, system architecture, LSI and
the impact of advancing technology on
engineering.

Mr. Rice has six issued U.S. patents
and seven applications pending in the
computer field plus a number of issued
foreign patents.

Bob Hugh Smith

Bob Hugh Smith currently directs the
research and development of the elec­
tronic systems of a new-type heavy-ion
particle accelerator — the Omnitron —at
the Lawrence Radiation Laboratory.
Thisaccelerator, of which he is co-inven­
tor, is intended to open new fields of
research in biology and medicine, and in
super-heavy-element chemistry. Pre­
vious projects include the original work
on three-phase rf systems and panel-
tuned resonators for variable-energy
cyclotrons. He has served widely as a
consultant on design and construction
of particle accelerators and associated
research equipment. His interests in­
clude the fields of nonlinear magnetics,
solid-state instrumentation, automatic
control, and high voltage phenomena.
He has published many research papers
in the particle-accelerator field and sev­

eral in electroacoustics. For the latter
work he was elected to the grade of
Fellow of the Audio Engineering So­
ciety in 1959.

Dr. Smith received his B.S., M.S.,and
Ph.D. in electrical engineering at the
University of California, Berkeley.

Ralph J. Smith

Ralph J. Smith graduated from the
University of California in 1938, earned
the M.S. in 1940, and then began teach­
ing at San Jose State College. He com­
pleted his graduate study at Stanford
University in 1945 and returned to San
Jose State to establish an engineering
department. Under his leadership the
department flourished; curricula were

developed and new buildings construct­
ed, and ultimately the programs were
accredited by the Engineers' Council for
Professional Development.

In 1957 he was appointed Professor
of Electrical Engineering at Stanford,
and his first assignment was as an adviser
on electronics to the Republic of the
Philippines under an AID-Stanford con­
tract. Eight years later he returned to
the Orient as a consultant on engineer­
ing education to the Republic of South
Vietnam in the summer of 1965.

Since 1958 Professor Smith has been
concerned with the undergraduate engi­
neering program at Stanford. At present
he is Associate Head of the Department
of Electrical Engineering with responsi­
bility for courses and curricula. His most
recent assignment was as Chairman of
the task force for "The Study of Engi­
neering Education at Stanford." The
major recommendations of this study
have been approved by the Engineering
faculty.

His freshman orientation text, ENGI­
NEERING AS A CAREER, has been
widely used and a third edition is in
press. He is also author of CIRCUITS,
DEVICES, AND SYSTEMS, a basic text
in electrical engineering that is used in
this country and abroad; it has recently
been translated into Spanish and Portu-

WHOEVER HEARD
OF

VAPOR COOLED
MAGNETRONS?

Anticipating the demands for long range
surveillance radar that the Supersonic Trans­
port planes of the 70’s will bring, English
Electric has developed a compact L-Band,
vapor cooled 2 MW magnetron that is likely
to knock power klystrons from their present
hold of that market.

The M5051 is mechanically tunable to
allow automatic frequency control and can
achieve long-pulse operation at full ratings.

Compactness has been accomplished by
using a novel, self-contained boiler/con­
denser unit that is an integral part of the
anode block. Cooling water for the condenser
can be thermo-syphoned from a small header
tank, removing the need for pumps and
elaborate heat exchangers.

Tuning range of the tube is 1250 to 1310
MHz, and the minimum mean output is
3 KW. The frequency range 1305 to 1365
iMHz is covered by an otherwise identical
tube, type M 5052.

Detailed information on performance,
availability and price can be obtained from:

Calvert Electronics International, Inc.
(New York, London, San Francisco)
871 E. Hamilton Ave., Campbell, Calif. 95008
Tel: (408) 377-1782
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Electron Devices Features
Two Speakers, Two Topics

At the January 8 meeting of the Elec­
tron Devices Chapter, Dr. John L. Moll
will discuss "III-V Compounds and
Their Applications" and Dr. Gordon E.
Moore will review "TRENDS IN Silicon
Device Technology."

The present status of silicon device
technology is reviewed in order to point
out its limitations. The combination of
melt-doping, epitaxial growth, and
oxide-masked diffusion allows, at least
in principle, the construction of about
any desired impurity configuration
within the silicon crystal. Our present
understanding of the silicon-silicon
oxide surface allows the design and con­
trol of the important surface properties
and makes available such important de­
vices as MOS transistors. The limitations
of most concern in these areas of wafer
fabrication technology are those associ­
ated with improving process control and
minimizing defects. Effort in this area
takes the form of relating cause to ef­
fect followed by appropriate detailed
process changes. It represents a direc­
tion of extreme importance in maxi­
mizing the impact of silicon devices
through greatly reduced cost.

Interconnection flexibility for com­
plex structures is being expanded
through the incorporation of multi-layer
metal and the associated insulators. De­
vice metallurgy is receiving much atten­
tion in this connection as are a variety
of insulator films.

Making the structure more useful
through effective assembly and pack­
aging represent a major direction.
Ambient protection and new assembly
techniques are principal areas receiving
attention. Design and testing techniques
are extremely important with the new
levels of functional complexity that are
becoming practical. It may well prove
that these aspects of making useful
structures are more limiting than is the
process of technology.

As a co-founder of Fairchild Semi­
conductor Corporation, Dr. Gordon E.
Moore was initially responsible for
establishing the processing technology
and the first product design in the semi­
conductor industry. Upon transfer of
the first few products to full manufac­
turing status, he assumed the post of
Director of Research and Development
in 1959.

His personal contributions are pri­
marily in the area of processing tech­
nology and device structures, metalizing
diffusion, metalization, bonding and

]4 - GRID

A Ga As P Numeric Display using p-n junction
electroluminescence. This display represents
one of the uses of lll-V compounds.

packaging.
Dr. Moore holds several patents on

semiconductor techniques and device
structures and has written some twenty
technical publications including the
semiconductor integrated circuit chap­
ter of "Microelectronics." He is a Fel­
low of the IEEE and a member of the
American Physical Society, Electro­
chemical Society and Sigma Xi.

The III V compounds and their alloys
offer a unique combination of new elec­
trical and optical properties. The avail­
able variety of band structure allows
these materials to compete for electron­
ic and optical functions not accessible
to the elemental semiconductors. Some
of the more unusual possible appli­
cations include photoemitters of high
quantum efficiency almost to the thres­
hold of photoemission, secondary elec­
tron surfaces of very high and stable
gain, and cold electron emitters. In addi­
tion to the two terminal microwave ap­
plications, some possible future three
terminal amplifiers and oscillators will
be discussed.

Since the fall of 1958, Dr. Moll has
been at Stanford University, where is is
Professor of Electrical Engineering.

He is the author of approximately 25
papers on the subject of solid state de­
vices and physics of solids as well as the
graduate-level textbook PHYSICS OF
SEMICONDUCTORS. In addition, he
has patents in the subjects of electron
devices and circuits.

Dr. Moll is a member of Sigma Xi and
APS and a fellow of IEEE. He is also an
honorary editor of the International
Journal - Solid State Electronics. He
was the recipient of the Howard N.
Potts Medal of The Franklin Institute in
1967.

The meeting is called for 8:00 PM,
Wednesday, January 8 in the Physics
Lecture Hall, PH 101, Stanford Univer­
sity. Cocktails 6:00 PM at Rick's Swiss
Chalet with dinner at 6:30 PM. Reserva­
tions. See Calendar.

Survey of Communications
Technology

The ComTech Group, after a success­
ful one-day seminar last year on "Digital
Data Communications,” has decided
again to present a one-day seminar en­
titled "A Survey of Communications
Technology." The one-day session will
be held January 22 at the University of
Santa Clara and will cover the aspects of
Communications Technology.

Whether you are a manufacturer,
planner, user (military, space or com­
mercial) or student we will be presen­
ting something of interest for you.
There will be speakers from Philco-
Ford, PG&E, Lenkurt, The Bell Labs,
and from the military. Subjects will in­
clude new technology and the future of
the communications industry, manufac­
turing aspects, applications and military
and space aspects of communications.
Each speaker will speak from thirty to
forty minutes with a question and an­
swer period following.

The day will begin with registration
at 9 AM with our first speaker starting
at 9:30. For the registration fee of
$4.50 ($2.50 for full-time students) you
will enjoy a very informative day and a
luncheon.

For more details call Milt Seymour
(415) 593-8491 or Paul Ahern (408)
291-4415. Also watch your mail. We
will be mailing more details.

Granger
69 Vice-President

IEEE Directors
announced the
election by the vot­
ing members of Dr.
John V. N. Granger
as Vice President.
19 69. For his
achievements, Dr.
Granger received

the honor of being named "The Out­
standing Young Electrical Engineer of
1952" by Eta Kappa Nu, national honor
society of electrical engineers. In 1955
he received the IRE Seventh Region
Achievement Award for his contribu­
tions to aircraft antenna development
organizational leadership in engineering
and in the affairs of Stanford Research

Institute.
He is a Fellow of the IEEE and hs*

served on the board of directors of th*
San Frnacisco Section. He has also been
a trustee of his alma mater, Cornell Cc*
lege, and a member of the Board & j
Governors of the Committee for Art £ I
Stanford.
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^asa's Project Apollo

Trine prime crew for the National Aeronautics and Space Administration's Apollo 8 Moon urmiai
FIHight astronauts (L to R) William A. Anders, Lunar Module (LM) Pilot, James A. Lovell, Jr.,
Ccommand Module (CM) Pilot, and Frank Borman, Commander are shown inside the Apollo

mmssion simulator.

Project Apollo, America’s attempt to
puut a man on the moon will be the sub­
ject of the joint meeting of the East Bay
Suubsection and the San Francisco Sec­
tion, on Monday,January 27. The speak-
en will be Mr. Bradford A. Evans, Public
Aiffairs Officer for the National Aero­
nautic Space Administration’s Ames Re-
sesarch Center at Moffett Field.

Mr. Evans' talk will cover Project
Apollo from the current orbital flight to
the lunar landing mission. The lunar
landing mission will be covered in detail
from launching through moon landing
and return and will include pictures.
Slides of previous Apollo Flights will
also be shown.

Determination of Imperfections
inn Magnetic Materials

By subjecting small areas of ferromag-
neetic material to microwave radiation
sequentially and observing the resulting
ressonance absorption spectra, it has
be*en possible to determine the spatial
distribution of a number of pertinent
rmagnetic parameters. These include the
Uandi g-factor, magnetization, magnetic
annisotropy, and resonance linewidth.
'Fhe term v Microwave Magnetic Micro-
scrope” has been coined for this special­
ised but high-resolution version of a
rmicrowave magnetic spectrometer. In
coontrast to other forms of microscopes,
tHie Microwave Magnetic Microscope de-
teermines the magnetic (and not physi­
cal) properties of the material directly.
ItJt is estimated that an ultimate resolu-
tiiion of about one micron for this instal­
lment is possible, i.e., the magnetic pro­
perties of a volume of magnetic material
wvith a linear dimension of about one
rrmicron is observable. The best resolu-
tiion obtained to date is about 10 mic­
ro-on s.

At the Tuesday, January 14 meeting
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of the Magnetics Chapter, the theory
and method of determining directly the
distribution of magnetic imperfections
in materials will be discussed. Results
for some typical magnetic materials
using the apparatus described above will
be presented.

The speaker, Dr. Ronald F. Soohoo,
is a professor and the Chairman of the
EE Department, University of Califor­
nia, Davis, with a Ph.D. from Stanford.
His research is in resonance and solid
state physics, particularly magnetism
and thin films. He is a senibr member of
IEEE and a member of the American
Institute of Physics, the author of
“Theory and Applications of Ferrites"
(Prentice Hall Electrical Engineering
Series) and “Magnetic Thin Films (Har­
per & Row Physics Series) as well as
over 40 journal articles.

The meeting place is the Engineering
Center, University of Santa Clara 8:00
PM. Dinner at Mariani’s 6:30 PM.
Reservations by January 10.
See calendar for details.

The second part of the talk will
center on the benefits that are resulting
from the U.S. space exploration efforts,
including some examples. This will be
followed by a question and answer
period.

Mr. Evans received his BS and MS de­
grees from Boston University. He start­
ed in the missiles and space program in
1948. Following an assignment in Wash­
ington, D.C., where he was in charge of
public information matters for the U.S.
Air Force, aircraft, engine and missile
developments, Mr. Evans went to Cape
Canaveral in 1949 to organize and oper­
ate the public information program for
the country's first long-range missile
launching facility. He is a member of
the American Institute of Aeronautics
and Astronautics. Mr. Evans

Wives and guests are invited. A large
attendance is expected, so make reserva­
tions early. See calendar for details.

Those members who have not seen
the new quarters of the Engineers’ Club
are in for a treat. The Club is located in
the Hong Kong Bank Building in the
heart of San Francisco's financial dis­
trict. The surroundings are elegant and
the cuisine excellent. The view of the
city is also very pleasant.

Notice
An excursion trip has been organized

for attendees of the 1969 Intermag who
wish to travel from the West Coast.
Round trip fare Oakland-Amsterdam is
$305 or less. Travel dates are April 11
and return May 4. Conference dates are
April 15-18. Since fare is only slightly
more than for an east coast trip it is
possible that many additional scientists
and engineers may attend. If interested
please contact Phil Smaller at Memorex
Corporation, 1180 Shulman Avenue,
Santa Clara, (408) 248-3344, or Irv
Wolf, Ampex Corporation, 401 Broad­
way, Redwood City, (415) 367-3103,
by JANUARY 10TH.
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Two Field Trips
The Vehicular Technology meeting

on Monday, January 20 will be devoted
to two field trips to inspect the radio
communication facilities at the San
Francisco Hall of Justice and the Cen­
tral Radio Station on Christmas Tree
Point.

Following dinner at the Red Chimney
in Stonestown and prior to the tour,
Burton H. Dougherty, General Manager
of the San Francisco Department of
Electricity will describe the history of
Radio Communications for all of the
major city departments. The group will
then divide to visit the Hall of Justice
and Christmas Tree Point facilities.

Lt. Harrison Williams will be host at
the Radio Communications Room in
the Hall of Justice, 850 Bryant Street,

Frank L. Garkus will be host at
Christmas Tree Point to show the trans­
mitting facilities which serve police, fire,
municipal railways, public works, water
department, local Government and Civil
Defense. Christmas Tree Point is on the
northeast side of Twin Peaks where two
150-foot towers support the arrays of
communication antennas. Maps will be
distributed to those attending the din­
ner. Reservations. See Calendar for de­
tails.

Logical Design With One
"not" Element

It is "obvious1' that the inversion of n
independent logical variables requires n
inverters, or “not" elements. Yet a
now-classic result by Markoff is that as
many as n=2^-l variables can be invert­
ed with only k inverters. The result
demonstrated in this paper is that, in
fact, the inversion of an arbitrarily large
number of variables requires only ONE
inverter. This is accomplished by re­
placing a portion of the logical network
corresponding to Markoff's construction
by a sequential circuit. At its input and
output terminals the resulting circuit be­
haves exactly as would one containing
just one inverter for each of the input
lines.

A property of the single-inverter net­
work derived in this paper to be discuss­
ed at Information Theory's meeting
Thursday, January 16, is that (for
n 3) the circuit pressures unstable
equilibria. It is proved that any single­
inverter network necessarily has this
characteristic.

The speaker is David A. Huffman,
presently Chairman of the Board of Stu­
dies in Information and Computer Sci­
ences, and the Board of Studies in Lin­
guistics at the University of California at
Santa Cruz.

He is a Fellow of IEEE, a member of
the Association for Computing Machin­
ery and other professional organiza­
tions, Sigma Xi, Tau Beta Pi and other
scientific honorary societies. In 1965 he
received a Distinguished Alumnus
Award from The Ohio State University.

Professor Huffman’s Sc.D. thesis,
“The Synthesis of Sequential Switching
Circuits," was awarded the Louis E.
Levy Medal of the Franklin Institute
(1955). A more recent paper, “The Gen­
eration of Impulse-Equivalent Pulse
Trains," was given an award as the Best
Paper of the Year (1962) by the Profes­
sional-Technical Group on Information
Theory of the IEEE. A technique, now
known as Huffman Coding, was the sub­
ject of an early paper: “A Method For
The Construction of Minimum Redun­
dancy Coding."

The meeting location is SRI, Building
1, Conference Room B at 8:30 PM. Din­
ner time is 6:15 PM at Ming's of Palo
Alto. Reservations. See Calendar.

IILLr THE SECTION GROW

BRING IN A NEW MEMBER.

Cables! IGA Chapter
Program

Manufacture and construction of
cables are related to application engi­
neering. The Industry and General Ap­
plications Chapter will learn about the
Okonite Company’s new cable manufac­
turing facility at Santa Maria, on Thurs­
day, January 16, 1969 at 7:30 PM. The
new plant encompasses the latest and
most modern equipment for the manu­
facture of insulated power and control
cables- Mr. Clark

To discuss the construction of this
new p'ant and how it was developed
electi . ally, J mes L. Clark, Engineering
Grou. Supervisor, Power and Industrial
Division, Bechtel Corp., will talk about
the plant electrical distribution system
and che features of the major process
equipment, including the high voltage
test facility. Mr zar*

Construction of the cables themselves
will be analyzed by Robert B. Zane,
Manager, Western Region, the Okomte
Company. Mr. Zane will discuss types of
insulations, conductors, jackets, shields,
among other aspects of cable. More im
portantly, the questions of applications
of particular cables will be treated to
suit audience reaction.

The program on cables will initiate
the 1969 season for the Industry and
General Applications Group. For fur­
ther information about the program, the
IGA Group itself, call Leon Glahn.
Metals and Mining Division, Bechtel
Corp., 433-4567.

Meeting place and time will be an
nounced in a special bulletin to be mail­
ed later in the month. Everyone is wel­
come. Get the details from an IGA
member.
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1969
VACATION PLANS

s NN\\ ✓

EUROPE GOLDEN CIRCLE
VISITING ENGLAND - DENMARK - SWITZERLAND <£ OQC

ITALY - FRANCE - SPAIN - PORTUGAL

EUROPE GRAND
Cl A TER FLIGHT EUROPEAN TOUR

30DMS 30 MYS
VIA BOEING 707 JET

DEPARTING: JULY 22
RETURNING: AUGUST 20

$35®

ENGLAND - HOLLAND - ITALY
GERMANY - SPAIN

SWITZERLAND - FRANCE
INCLUDES: EXCELLENT HOTELS -

MOST MEALS - SIGHTSEEING - ETC.

$550
S >0001

AROUND THE WORLD
30 DAYS TOUR-S1495

SPRING, SUMMER, FALL

VISITING HAWAII - JAPAN - FORMOSA -
HONG KONG - THAILAND - KASHMIR - NEPAL - TURKEY - GREECE

INCLUDES: JET ROUND TRIP- 1ST CLASS HOTELS - FULLY ESCORTED!
-----------------^

Are you interested in a 2-week tour of Europe
including air fare, hotels and sightseeing?

Tours or charter flights (your own organization charter
or shared with another group) offered to all IEEE

members and their families by Continental Express
International Passenger Services.

For complete information address inquiries to:
IEEE Grid Box CE
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OZONE-FREE
Christie Xenon Lamp

• Front or Rear
Screen Projection

o Full Remote Control
• Random Access
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• Works with

Cardboard Slides

Orktr X*nolit* Slid* Proi»elort up to 4 * 5 in. and 4000 Wolll

CHRISTIE ELECTRIC CORP.
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Should You Start Your
Own Microwave Company?

Mr. Manfred W. Meisels, Editor, Mic-
roWave Magazine, will address the Mic­
rowave Theory and Techniques chapter
Wednesday, January 8, 1969 at 8:00
PM. The title of his talk will be "Should
You Start Your Own Microwave Com­
pany?" It will be based on a survey now
in progress of new microwave and laser
companies and scheduled for publica­
tion in the January issue of MicroWaves.
The talk will allow discussion of factors
beyond those in the published article.
For example: Why do engineers start
new companies? How much does it
take? Where does the money come
from? What microwave technologies are
most attractive for new companies?
How does one minimize the risk?, etc.

The talk also will draw from the pro­
file of microwave engineers published in
April 1968 MicroWaves to give bench­
marks of personal and professional ca­
reer status for the microwave engineer.

Mr. Meisels holds the Bachelor of
Science Degree from Purdue University,
1954. He was founding editor in 1962
of MicroWaves. Previous industrial ex­
perience includes Air Associates, Good­
year Aerospace, and Ford Instrument
Company. He is a member of IEEE and
G-MTT.

The meeting will be held at the
Hewlett-Packard auditorium, building
5M, 1501 Page Mill Road, Palo Alto. No
dinner.

^ ------------- ^

Is There a Payoff
for Reliability?

R. B. Allan, P-100 Program Manager,
Lockheed M & S Company; E. V. Ber-
singer, Manager of Reliability and Sys­
tems Integration Program 949, Aero­
space Corp., El Segundo, and a third
speaker to be announced, will lead a
panel discussion on the subject "Is
There a Payoff for Reliability?" at the
January 16 Reliability Chapter meeting.
There will be a brief talk by each of the
panel members with a question and an­
swer period following. Prior to the panel
discussion, L. S. Barrett of Lockheed M
& S Co. will give a brief review of the
significant aspects of the Reliability
Physics, Seventh Annual Symposium,
Washington, D.C., held December 2-4,
1968.

Meeting time is scheduled for 8:00
PM at PH 101, Stanford. Dinner at Stan­
ford View Restaurant. Reservations by
January 14. See Calendar.

Conversion of Overhead
Facilitiesto Underground.

In September, 1967, the Califor­
nia Public Utilities Commission approv­
ed a PG&E proposal to increase substan
tially the amount of capital budgeted
each year for conversion of overhead
facilities to underground Underground
techniques for new installations have
been developing rapidly during the past
7 or 8 years and now many of these
concepts will be applied on an expan­
ding scale to conversion of overhead as
well.

The guest speak­
ers, C. D. McAtee
and R. L. Capra
will present an in­
formal review of
the engineering as­
pects of this con­
version, during the
January 14 meet
ing of the Power
Chapter. They will
describe the kinds
of systems involv­
ed, typical areas
where conversion
will be taking

place, types of components used and
some of the construction techniques
and programs. Of particular interest will
be the need for new product develop­
ments.

The Engineers Club will be the scene
of the meeting at 7:30 PM. Cocktails at
5:30, dinner at 6:30. Reservations by
January 13. See Calendar.

Mr. J. H. Lawson will briefly explain
the recent CPUC ruling and introduce
the speakers.

Both speakers are members of the De ,
partment of Electric Distribution Engi
neering, Pacific Gas & Electric Com
pany. Charles D. McAtee, Engineer,
joined PG&E in 1951, shortly after re- ^
ceiving his BS degree in Electrical Engi
neering from the University of Califor
nia. Prior to joining his present depart
ment, he was employed in the com­
pany's North Bay Division. Raymond L.
Capra, EE, is a graduate of California
State Polytechnic College. He joined f
PG&E in 1964. One of his major assign
ments has involved studies aimed at de
veloping preferred designs for under
ground systems. He recently completed
General Electric Company’s 30-week
Power System Engineering course in |
Schenectady, New York. ,

HELP THE SECTION GROW

BRING IN A NEW MEMBER.
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for your convenience ...
our SMEW Center in Redwood City
(2001 Middlefield Road)
offers local sales and service
of all Heathkit products

free parking facilities

complete demonstration room

OVER 300 KITS ON DISPLAY
READY TO TAKE HOME

• helpful assistance in kit selection

• over-the-counter delivery of any Heathkit
unit

• wide variety of name-brand components
and accessories

color TV • portable TV • stereo hi-fi • electronic organs

• guitar amplifiers • amateur radio • trail bike • marine

electronics • CB radio • educational kits • shortwave

radios • am, fm radios • portable phonographs • auto­

motive kits • photographic aids • RC system • home

protection system • home and hobby tools • popular line

• help in kit construction of HEATHKIT TEST GEAR

• complete stock of Heath factory parts

• factory trained technicians

• quick, efficient, repair and warranty
service

• liberal credit terms

• phone and C.O.D. orders

AND THE FAMOUS LINE OF
HEATHKIT LAB AND TEST GEAR

• tube testers • transistor and diode testers • capacitor

checker • post marker/sweep generators and signal

generators • power supplies • oscilloscopes • and meters

(VTVMs, VOMs) for every budget, every need

HEATHKIT<5&&
2001 Middlefield Road

Redwood City, California 94063

Phone: 365-8155

MAIL THIS COUPON OR PHONE

FOR FREE HEATHKIT CATALOG

Name-------------------------------------------------

Address___________________________

City------------------------------------------ State. Zip----------------
SPC-184 I

J



Manufacfurer/Representative Index
COMMUNICATION ENGINEER

$12,924 to $16,116

Position requires degree and four
i years of professional engineering
I experience.

For further information call Mr.
Byler, (213) 622-3088 or apply di­
rectly to Los Angeles City Person­
nel Dept., 111 E. 1st St., L.A.
90012.

U.S. Citizenship Required

ELECTRONIC TEST EQUIPMENT

Inspect the largest display of used
electronic test equipment in the
Bay Area. Save $S$. Reduce deliv­
ery time for those company-funded
projects on brand-name equipment.

Halted Specialties Company
Phone 969-0510

1690 Plymouth Avenue
Mt. View, California 94040

Aertech .................................... Joy Stone & Assoc.
Anadex Instruments ............. Jay Stono & Assoc.
Applied Dynamics, Inc............... J. D. Kennedy Co.
Applied Microwave Laboratories.........  Jay Stone

Ballantine Laboratories,
Singer Co........................... T. Louis Snitzer Co.

Basler Electric Co...............Abbott Engineering Co.
Boonton Electronics Corp. . . . O'Halloran Assoc.
Business Information Tech. . T. Louis Snitzer Co.

Century Electronics
& Instruments ................. T. Louis Snitzer Co.

Cherry Electrical
Products Corp............ Abbott Engineering Co.

Chronetics. Inc........................ T. Louis Snitzer Co.
Cimron Division,

Lear Sie^lcr. Inc..........................T. Louis Snitzer
Circuitrcnics Div.,

R. N. Industrie:, Inc. . Abbott Engineering Co.
Cobar Electronics .................. Jay Stono & Assoc.
Computer instruments Corp. . . . Bill Coe & Assoc.
Cunningham Corporation/

Gleason Works ......................... T. Louis Snitzer
Custom Materials, Inc...............Jay Stone & Assoc.

Deltacoro’ers, Inc..............Components Sales Calif.
Deltron, Inc....................... L & M Engineering, Inc.
Digitronic^ Corp...............Components Sales Calif.
Doric Scientific .......................Jay Stone & Assoc.
Dynage, Inc................................ Jay Stone & Assoc.

E & M Laboratories .... L & M Engineering, Inc.
Eldorado Electronics............ T. Louis Snitzer Co.
Electronic Associates, Inc.......... O'Halloran Assoc.
Elgar Corp..........................................T. Louis Snitzer
Emcor-Borg-Warner Corp. .. T. Louis Snitzer Co.
EMI Gencom Div.,

Whittaker Corp.......................O'Halloran Assoc.

IKL, Inc.............................. Components Sales Calif.
INSACO, Inc................................... Bill Coe & Assoc.
Instrumentation Technology

Corporation .............. Components Sales Calif.
Interdyne ........................................T. Louis Snitzer

Kroh-Hite Corporation L & M Engineering, Inc.

Lectromagnetics, Inc..................... Bill Coe & Assoc.

McLean Engineering Labs . . T. Louis Snitzer Co.
Micro Instrument Co.................Jay Stone & Assoc.
Micro-Power Inc..............................Walter Associates
Micro-Tel Corp................................Walter Associates
Microlab-FXR

Div. of Microlab .... L & M Engineering, Inc.
Microwave Electronics Corp. . Jay Stone & Assoc.

Narda Microwave Corp................O'Halloran Assoc.

Omni Spectra Inc............................Walter Associates

PRD Electronics ................... T. Louis Snitzer Co.
Peninsula Microwave Labs., Inc................................

...............................................Jay Stone & Assoc.
Polarad Electronic Instruments .............................

...............................................T. Louis Snitzer Co.
Precision Mechanisms Corp. . . Components Sales
Princeton Applied Research . . O'Halloran Assoc.

Quan-Tech Labs ...................Jay Stone & Assoc.

Rayoni .‘orporati.m .... Abbott Engineering Co.
Rodda mpany .......................Walter Associates
Roytro .visioi itton Industries ....Costello

Sierra C ..ronic ;v., PHilco ................................
..................... ................. T. Louis Snitzer Co.

Solar Electronics Co...................... Bill Coe & Assoc.

Telonic Instruments & Eng. . T. Louis Snitzer Co.

BEFORE MAKING
HOTEL RESERVATIONS IN

Los Angeles

To Get Complete Information on the

BEL-AIR

Near U. C. L. A . adjacent to Beverly
Hills. Westwood and Brentwood areas.
the Bel-Air Sands is set in a tropical
garden with a magnificent view from 8
acres of mountain side privacy. Minutes
from Famous Restaurant Row. Movie.
Radio and TV Centers. Just 15 minutes
from L. A. Airport.
* 2 Olympic-size Heated Swimming
Pools. Wading Pool * Poolside Dining
* Free TV * Beauty Shop * PRIVATE
PATIOS * EXCELLENT FOOD

FREE
GARAGE
PARKING
BEL-AIR SANDS
11461 Sunset Blvd. Los Angeles 49.Calif.
Phone GRanite 6-1241 - TWX WLA 6-657

F.A.M. Engineering ................ Jay Stone & Assoc.

Gombos Microwave.....................Walter Associates
Guildine Instruments............ T. Louis Snitzer Co.

Hallmark Standards, Inc. ... T. Louis Snitzer Co.

Waltronic Sales ............................Walter Associates
Watkins-Johnson Co. ... L & M Engineering, Inc.
Weinschel Engineering, Inc. . . Jay Stone & Assoc.
Wiltron Co..................................... O'Halloran Assoc.

Zehntel, Inc..........................Jay Stone & Associates

Representative Directory
Abbott Engineering Co.

2600 El Camino Real
Palo Alto; 327-0830

Bill Coe & Assoc.
P.O. Box 1383
San Carlos; 593-6057

Components Sales California
3980 Fabian Way
Palo Alto; 326-5317

O'Halloran Associates
3921 E. Bayshore
Palo Alto; 326-1493

L & M Engineering
2620 The Alameda
Santa Clara; 243-6661

Walter Associates
"The Village Corner"
P.O. Box AN
Los Altos; 941-3141

Snitzer Co., T. Louis
1020 Corporation Way
Palo Alto; 968-8304

Stone & Assoc., Jay
140 Main Street
Los Altos; 948-4563

WALTER ASSOCIATES. Inc.
____ Microwave

Northern
Instrument and P nting the Nahon
Walter Assoc.ates, me..

loading »"«■ tQ better serve our
Waltronic Sales.

customers. Los Aitos. Calif. 94022

X5°94T-3>«A« 910-370-7458
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Picture your product
on this 30,000-force-pound

vibration table.

If your product faces tough military or NASA test re­
quirements, give it the best shake (among other things)
money can rent. Available for your use at modest cost
are the superbly equipped Space Environment Labora­
tories of Philco-Ford’s Space & Re-entry Systems Divi­
sion in Palo Alto.

This government approved facility provides, in one
location, a full gamut of environmental and solar-vacuum
space simulation tests for products ranging from minia­
ture relays to entire spacecraft. State-of-the-art test
regimes exist for: Vibration, Shock, Acceleration, Tem­
perature, Humidity, Vacuum, Salt Fog, Solar, Structural,
EMI, Magnetic, Mass Properties Measurement, and Dy­
namic Balance. Programs such as these paved the way
for Philco-Ford’s unparalleled success in space, includ­
ing the placement of 27 communications satellites in
orbit.

To complement the tests, we can contribute a number
of useful services. For example, our staff can help you
cost and describe environmental tests for your propos­
als, prepare test plans in accordance with your contract
requirements, perform test programs within schedule
limitations, and provide test data and reports. We can
also arrange for resident government source inspection.

If your product development could benefit from tests
and services such as these, let’s talk. For quick esti­

mates and schedule information, call Justin Carlino at
(415) 326-4350, ext. 6184. Or you can start the ball rolling
with the fast-response coupon below.

PHILCO-FORO CORPORATION
Space & Re-entry Systems Division
Palo Alto & Newport Beach. California

CLIP AND MAIL TODAY

PHILCO

Attn. Mr. J. Carlino. Mail Station X-18
3825 Fabian Way, Palo Alto. California 94303
Gentlemen:
As a possible user of your testing services. I would like you to send me a
complete description of your approved space-environment test facilities.
Briefly stated, my test requirement is__________________________ _

Name____________________________________ Title.

Company_________________________________ Dept..

Ad d re ss_______________________________________

City State Zip

Telephone Extension

ft

FOR A FASTER-THAN MAIL RESPONSE, CALL JUSTIN
CARLINO AT (415) 326-4350, extension 6184.



PHASE U OF WANLASS O.E.M. DC POWER
SUPPLIES-SAME LOW PRICES!

1MPRB VED SPEC/FI CA TIO/VS...

THREE RATINGS TO CHOOSE FROM-
30-60-120 WATTS WITH FOUR VOLTAGE

RANGES EACH!

SPECIFICATIONS:

A.C. INPUT: 105-125V, 57-63HZ, 1 phase TABULATION OF
MANUFACTURER’S TYPES AVAILABLE

D.C. OUTPUT: See tabulation MFGR’S.
TYPE

VOLTAGE
RANGE

POWER
RATING APPLICABLE PRICES

REGULATION:

RIPPLE:

GROUNDING:

PROTECTION:

±1% for ±10% line change
±1% for no load to full load

0.1% +10MV rms maximum

Floating output; either positive or negative may be
grounded.

Automatic short circuit protection

30-OEM-l
30-0EM-2
30-OEM-3
30-OEM-4

3.6 * 9V
9 - 17V

17 - 30V
30 - 60V

30 Watts
or 2.5
Amperes
Maximum

1-9
10-24
25-49
50 - 99

$40.00
38.00
36.00
34.00

60-OEM-l
60-OEM-2
60-0EM-3
60-0EM-4

3.6 - 9V
9 - 17V

17 - 30V
30 - 60V

60 Watts
or 5
Amperes
Maximum

1-9
10-24
25-49
50-99

$50.00
47.50
45.00
42.50

DIMENSIONS
& WEIGHTS:

CONSTRUCTION:

30-OEM 5"H x 5"W x 5"L; 5# max.
60-OEM 7"H x 5"W'x 7"L; 7# max.

120-OEM 7"H x 5"W x 1CTL; 12# max.

Open Chassis type for OEM systems

120-OEM-l
120-0EM-2
120-OEM-3
120-OEM-4

3.6 - 9V
9- 17V

17 - 30V
30 - 60V

120 Watts
or 10
Amperes
Maximum

1 - 9
10-24
25-49
50 - 99

$75.00
71.25
67.50
63.75

TEMPERATURE: 0°C to 45°C

Available Immediately from Distributor Stock
ZACK ELECTRONICS

654 HIGH STREET /
PALO ALTO, CALIFORNIA 94301 /
(415) 326-5432 /

WANLASS ELECTRIC COMPANY
A SUBSIDIARY OF AMBAC INDUSTRIES INC.

1540 EAST EDINGER AVENUE
PHONE 714 546-8990

SANTA ANA, CALIFORNIA 92707
TWX 910-595-1526


