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Page 9: Prof. Bernard Widrow of Stanford, father of adaptive systems 

techniques, discusses adaptive filtering.  He is co‐inventor of the Widrow‐
Hoff least‐mean‐squares algorithm, involving his first doctoral student Ted 
Hoff.  Ted goes on to become the 12th employee of Intel, and is credited 
with simplifying a set of custom chips for a Japanese company (Busicomp) 
into the 4004 microprocessor (actually, four chips: 4001, 4002, 4003, and 
4004).  I’ve been to his house in Los Altos; his extensive basement has 
rack after rack of IEEE journals, and several rooms are dedicated to 
fabrication equipment and supplies. 
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Help shape classrooms of the future at
RCA Instructional Systems in Palo Alto, California.

You —as a member of RCA’s full-scale entry into com­
puter-based educational technology — can help the schools
meet this challenge:

Knowledge is exploding. Pupil population is exploding.
Teacher population is not.

On all levels of education, teachers must be given the
means to impart more knowledge and skills to more stu­
dents more effectively.

RCA Instructional Systems has the assignment, the
resources, and the head start. We need the engineers.

We are presently working with nationally-known
educators (such as Stanford University’s pioneering
Dr. Patrick Suppes) in the first major joint effort by
industry and education in this rapidly expanding field.

Engineers who join us will work with RCA’s Spectra
70 and be backed by the full range of RCA products and
skills in communications, switching, displays, publishing,
and field services.

Opportunities include these immediate openings for
engineers with the BSEE degree (BSME for Mechanical
Engineers) plus two to ten years of pertinent experience:

Design Engineers: Logic design, analog or digital
circuit design, digital communications, video displays.

Field Operations Engineers: Planning and imple­
menting site operations, directing field technicians,
installing and testing, interfacing with customer equip­
ment and regulatory agencies.

Systems Engineers: Data communications, network
and feasibility analysis, interfacing of software and
hardware, terminals, communications, commercial com­
puters, and displays.

Mechanical Engineers: Electronic packaging,
equipment design and fabrication, cost estimating, com­
ponent evaluation.

Send your resume to A. J. Tasca, RCA Instructional
Systems, 530 University Ave., Palo Alto, Calif. 94301.

An Equal Opportunity Employer

The Most Trusted Name in Electronics



Fast Draw

»

In the West, you get the fastest in­
strumentation service from your
Neely man. It's another reason for
calling on him for your measure­
ment needs. Besides delivering top-
quality, top-value Hewlett-Packard
instrumentation, he helps you learn
how to use it to best advantage, how
to get the most out of it. In in­
struction, Neely offers field service
seminars, factory seminars and dem­
onstrations. A variety of technical
publications are yours for the ask­
ing. In- and out-of-warranty repairs,
recalibration and calibration (with
traceability to NBS) are included in
the technical back-up available in

the field. Large local parts inven­
tories mean immediate delivery on
replacement parts After purchase,
when you need help, call the Neely
man, your Hewlett-Packard repre­
sentative in the West. He’ll move fast.

North Hollywood—(213) 877-1282
Palo Alto—(415) 327-6500
Sacramento—(916) 482-1463
San Diego—(714) 223-8103
Scottsdale—(602) 945-7601
Tucson—(602) 623-2564
Albuquerque—(505) 255-5586
Las Cruces—(505) 526-2485
Seattle—(206) 454-3971
Denver—(303) 771-3455
Salt Lake City—(801) 486-8166

HEWLETT '
PACKARD M

NEELY
SALES DIVISION



RHG OFFERS MICROWAVE
TRANSMITTERS,
RECEIVERS &
COMPONENTS

CATALOG
67a

MICROWAVE
RECEIVERS

AND
RECEIVER

COMPONENTS

BULLETIN
MP-102

MIXER
PREAMPLIFIERS

BULLETIN
LA-101

LOGARITHMIC
IF

AMPLIFIERS

Our new catalogs describe our com­
prehensive line of standard models,
custom designs, and many other re­
ceiver and transmitter components.
Send for catalogs or refer to detailed
listing in EEM Section 3400.

BULLETIN
IFA-103

SOLID STATE
IF

AMPLIFIERS

Channel Matched
IF Amplifier

Missile Grade
FM Transmitter

Logarithmic
IF Amplifier

CATALOG
67b

ALL SOLID STATE
FM MICROWAVE

RELAY
EQUIPMENT

Mixer Preamplifier

RHG ELECTRONICS LABORATORY, INC.
94 MILBAR BOULEVARD
FARMINGDALE, LONG ISLAND
NEW YORK 11735 (516) 694-3100
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MEMBERSHIP
Following are thenamesofindividuals

who have been elected to current mem­
bership:

N. E. Bohall, Jr.
J. W. Burke
D. M. Cross
D. L. Deck
G. J. Gleason
W. E. Hall
J. H. Holl
R. V. Hopper
B. P. Joly
D. Kleiman
B. E. T. Knight
H. J. McIntyre

L. C.

R. F. Norris
N. Obleton
G. J. Quigg
S. B. Rupp
D. N. Sekhow
A. H. Somes
A. N. Srivastava
F. B. Stark
C. L. Starr
J. S. Tung
A. Van Sinden, Jr.
E. Weber
Wright

w e s c o n 6 7

MEMBERSHIP PROMOTION
Eighteen members of the section mem­

bership committee staffed the IEEE
membership counter in the west entrance
of the Cow Palace during WESCON.

They were Fred Doell, R. H. Mar-
chand, Wilbur Hall, J. H. Raber,
H. B. Benner, and Robert S. Howland,
all from PT& T; J. R. Civello and
R. K. Sundquist, Western Electric;
Don Peters and Abe Titles, Lawrence
Radiation Lab; Gregory E. Austin and
Paul E. T. Jensen, Sylvania EDL;
Norman Williams, EIMAC Div. of
Varian; Leonard Vernier, Litton; Wil­
liam M. Lynch, SRI; Richard Borghi,
Physical Electronics Lab; Wilbert H.K.
Chang, Dalmo Victor; and L. Brown,
Applied Radiation.

chapter news

IE & Cl
Lance Pennington, Bechtel Corp.,

433-4567, ext. 3039, has been named
acting chairman of the new Industrial
Electronics & Control Instrumentation
chapter and invites members interested
in this technology to contact him re­
garding chapter organization and pro­
gramming.

events of interest

SYSTEMS SCIENCE
&CYBERNETICS

Dr. Kan Chen, Stanford Research
Institute, has been named chairman of
the 1968 IEEE Systems Science & Cy­
bernetics Conference to be held Octo­
ber 14-15 at the Towne House, San
Francisco. Other local members of the
committee are Dr. Hugh Mays, Fair-
child Semiconductor R & D Lab, pro­
gram; Dr. Charles A. Rosen, SRI,
publicity; Prof. Richard D. Smallwood,
Stanford Medical Facilities Planning
Group, financial; and Deane H. Abou-
dara, BART, local arrangements.

We are now offering you responsible
assignments in a variety of nuclear
research programs at our Livermore
facility.
Our long-range programs include: indus­
trial applications of nuclear explosives;
radiation effects on the biosphere; de­
velopment of controlled thermonuclear
reactions; nuclear weapons for na­
tional defense; and reactors for power
in space.
Some of the R & D projects being
worked on by Electronics Engineers at
LRL include:
Computer Technology
Development of programs for

computer-aided design
Computer graphics
Large time-shared computer systems
Use of on-line computers in physics,

chemistry and biomedical research
Systems Design and Development
Laser systems
Nanosecond data acquisition systems
Instrumentation
Solid state and integrated circuit

design
Ultra-wideband oscillography
Space research instrumentation
Nuclear Effects
Information storage memory systems
Detector development
Large-scale digital and analog systems
For more information write to Mr.
George Upchurch, Personnel Depart­
ment.

& -w- re no e
adiation
aboratory
UNIVERSITY ol CALIFORNIA

P.O.Box 808 46-117
Livermore, California 94550
An Equal Opportunity Employer
U. S. Citizenship Required
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SLAC’S M ICROW AVE ASPECTS
Harry Hogg, senior microwave engi­

neer in the accelerator physics dept.
of the Stanford Linear Accelerator, will
discuss SLAC and its microwave as­
pects at the November 9 meeting of
the Antennas & Propagation chapter.

The talk will place emphasis on the
microwave aspects of the machine. The
design and construction of the disk-
loaded waveguide accelerating structure
and the rf drive structure required for
acceleration will be discussed in some
detail. The beam position monitoring
system will also be discussed as well
as the means of phasing and control
of the rf system.

A graduate of London University,
Mr. Hogg was formerly senior research
engineer at Microwave Electronics
Corp., Palo Alto, scientific staff mem­
ber of General Electric Co., Ltd., Wem­
bley, England, and research associate
at the Stanford ERL. He holds a num­
ber of British patents.

meeting ahead

Hogg Kriessman

meeting ahead

CORES VS. FILMS
Dr. C. J Kriessman, vice president

and director of engineering, Ferroxcube
Corp., Saugerties, N.Y., will review
core memory techniques versus those
using film at the November 14 meeting
of the Magnetics chapter.

The memory techniques most likely
to succeed in a commercial sense will be
reviewed. Cost per bit and manufactur­
ability will be discussed. The ability of
core memory to withstand the compe­
tition of wire and flat film will be
evaluated. New memory elements, such
as superconductors, semiconductors
and optical devices will also be consid­
ered.

Prior to joining Ferroxcube in 1966,
Dr. Kriessman was with Univac where
he managed various research, develop­
ment and manufacturing operations.

For advanced hotel reservations dur­
ing the March 18-21, 1967 IEEE Inter­
national Convention and Exhibition,
write: Miss Sylvia Peltoncn, New York
Convention & Visitors Bureau, 90 East
42 St., New York 10017. Theevcntwill
center at the Hilton and Coliseum.

4 — g r i d

NOVEMBER 9, THURSDAY, 8:00 PM-Antennas & Propagation
SLAC and its microwave aspects {
Harry Hogg, senior microwave engineer, SLAC
Place: Stanford University PH 104
Dinner: 6:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Dr. Glenn Keitel, 294-6414, ext. 2206 by Nov. 9

NOVEMBER 14, TUESDAY, 8:00 PM-Magnetics
Cores versus films
Dr. C. J. Kriessman, vice president and director of engineering, Ferroxcube

Corp., Saugerties, N. Y.
Place: Lockheed Research Lab. 3251 Hanover St., Bldg. 202, Palo Alto
No dinner

NOVEMBER 14, TUESDAY,7:30 PM — Power/San Francisco Section
The past, the now and the future of electric vehicles
Joseph Camp, marketing manager, electric vehicles, Westinghouse Electric Corp.,

Redlands, Calif.
Place: Engineers Club of San Francisco, 160 Sansomc St., San Francisco
Cocktails: 5:30 PM
Dinner: 6:30 PM
Reservations: GA 1- 3184 by noon, Nov. 13

NOVEMBER 15, WEDNESDAY, 8:00 PM-Circuit Theory
A minimum-sensitivity multiple-loop feedback design
Dr. E. S. Kuh, professor of electrical engineering, UC
Place: Stanford University, McCullough Bldg., Room 134
Dinner: 6:00 PM, Red Cottage, 1706 El Camino, Atherton
Reservations: Gena Goebel, 739-7700 ext. 243 by Nov. 14

NOVEMBER 16, THURSDAY, 8:30 PM - Information Theory
State space approach to nonlinear filtering theory |
Prof. Richard Morten sen, assistant professor, UCLA
Place: Stanford Research Institute, Bldg. 1, Conf. Rm. B, 333 Ravenswood

Ave., Menlo Park
Dinner: 6:15 PM, L’Auberge, 2826 El Camino Real, Redwood City
Reservations: Mrs. Rachel Bingham, 321-3300, ext. 453

NOVEMBER 16, THURSDAY, 8:00 PM - Reliability
Tour of failure analysis laboratory, Lockheed Missiles & Space Co.,

Sunnyvale
Place: Bldg. 104, Lockheed, Sunnyvale
Dinner: 6:30 PM, Stanford View Restaurant, 1921 El Camino, Palo Alto, S3
Reservations: Robert Welch or Adeline Fako, 966-3342 by Nov. 14

NOVEMBER 20, MONDAY, 8:00 PM - Electromagnetic
Compatibility

The WJ 1007 reconnaissance system
Archie Morez, project engineer at Watkins-Johnson Co., Palo Alto
Place: Lockheed Auditorium Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:30 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: A. R. Carlson, 326-7000 by noon, Nov. 20

NOVEMBER 20, MONDAY, 6:00 PM-Vehicular
Performance testing of a new digital selective signaling equipment
Chandos A. Rypinski, C. A. Rypinski Co., San Rafael
Place: Spenger’s Fish Grotto, 1919 4th St., Berkeley
Cocktails: 6:00 PM
Dinner: 6:30 PM—$3.75 including tip
Reservations: Mrs. Nathan, 349-3111, ext. 220 by noon, Nov. 20

NOVEMBER 21, TUESDAY, 8:00 PM-Computer
Anticipated uses of EDP in the banking industry
B. C. Hogan, senior vice president, Wells Fargo Bank, San Francisco
Place: Room 139, McCullough Bldg., Stanford University
Dinner: 6:15 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Merrilee Rcssel, 321-3300, ext. 451 by noon, Nov. 20
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plug Don a Tektronix rack-mount oscilloscope

□ Conventional or storage
□ Multi-trace, differential, sampling

and spectrum analyzer plug-ins
□ 7 inches of rack height

The Type RM561A 7-inch high rack-mount oscilloscope
provides conventional oscilloscope performance with meas­
urement capabilities extending from DC through 1 GHz with
appropriate plug-in units. It has an 8 by 10-cm CRT with a
bright P31 phosphor and an illuminated, internal graticule.

The measurement system illustrated consists of the Type
RM561A with the Type 3B4 Time-Base Plug-in and the Type
3A6 Dual-Trace Amplifier. The Type 3B4 provides versatile
triggering and calibrated sweep speeds from 5 s/div to
50 ns/div. A direct-reading magnifier provides up to X50
magnification about the center of the CRT. The Type 3A6
Dual-Trace Amplifier has DC-to-10 MHz bandwidth and
35-ns risetime over its 10 mV/div to 10 V/div deflection range.

Type RM561A Oscilloscope..................................................................... $ 580
Type RM561A MOD 171 A (Includes slide-out tracks)....................$ 630
Type 3B4 Time Base..................................................................................$ 425
Type 3A6 Dual Trace Amplifier.............................................................$ 525

The Type RM564 split-screen storage oscilloscope is
virtually two instruments in one. It offers all the advantages
of a storage oscilloscope plus those of a conventional
plug-in oscilloscope. The contrast ratio and brightness of
stored displays are constant and independent of viewing
time, writing and sweep speeds, and signal repetition rates.
The entire screen or either half can be used for storage and/or
conventional displays. In the stored mode, either half of the
screen can be erased independently of the other half. A rear
panel connector permits remote erasure of either or both
halves of the display.
The plug-ins shown in the Type RM564 are the Type 2B67
Time-Base Unit that has calibrated sweep speeds from
5 s/div to 1 jus/div extending to 200 ns/div with the X5 magni­
fier, and the Type 3A74 Four-Channel Amplifier that pro­
vides DC-to-2 MHz bandwidth over its 20 mV/div to 10 V/div
calibrated deflection range.
Type RM564 Storage Oscilloscope............................................... $1025
Type RM564 MOD 171A (Includes slide-out tracks)...................... $1075
Type 2B67 Time-Base .....................................................................$225
Type 3A74 Four-Channel Amplifier................................................$ 625

U. S. Sates Prices FOB Beaverton, Oregon

For a demonstration, contact your nearby Tektronix Field
Engineer or write: Tektronix, Inc., P. O. Box 500, Beaverton,
Oregon 97005.

Tektronix, inc. san francisco field offices
1709 MT. DIABLO BLVD. • WALNUT CREEK. CALIFORNIA 94596 • Phone: 935-6101
FROM OAKLAND. BERKELEY. RICHMOND, ALBANY AND SAN LEANDRO: 254-5353

3750 FABIAN WAY • PALO ALTO, CALIFORNIA 94303 • Phone: 326-8500
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SELECTIVE SIGNALING
ChandosA. Rypinski, C. A. Rypinski

Co., San Rafael, will describe perfor­
mance testing of a new digital selective
signaling equipment at the November
20 meeting of the Vehicular chapter.

A graduate of Cal Tech, the speaker
has worked for a number of companies
including the Collins Radio Co., prin­
cipally in development of military HF
and UHF radio equipment, and Sccode
Corporation as engineering Vice-Presi­
dent. In this responsibility, he conduct­
ed a development of the non-radio
mobile equipment for the Bell Labora­
tories which became the type MJ mo­
bile radiotelephone system. He holds
several issued patents including an
important patent (3,173.996) on multi­
channel telephony.

When a new selective signaling system
is proposed, the size, price and num­
bering capability arc obvious from the
manufacturer’s description, however it
is all important to the potential user
to have as much knowledge as possible
about the potential reliability in ser­
vice. The difficulties in finding objec­
tive methods to express performance
in numerical values is evident from its
absence in manufacturer’s specifications
and the omission of such procedures
from EIA specification TR-120.

This presentation will demonstrate
semi-laboratory testing methods for ob­
taining statistical statements for missed
calls and false indications for various
signal to “noise” ratios. Noise is put
in quotation marks because in addition
to white noise, as produced by un-
squclched receivers, there is the sound
of saturated usage land mobile radio
channels, and of high frequency chan­
nels with radio teletype and facsimile
signals, all of which are forms of noise
to which the input of a selective signal­
ing device may be exposed, and which
have been recorded on magnetic tape.

The selective signaling address de­
tectors and senders used for this demon­
stration will be a new type of digital
tone keyed equipment developed for a
particular private system application by
the C.A. Rypinski Co. The signaling
language is similar to that used for
teleprinters.

By exposure of selector inputs to
simultaneous noise and pre-recorded
signaling programs, and by recording
the outcome, it is possible to obtain
numbers for misses and falscs which
have meaning if the competing inter­
ference can be standardized.

In addition, the use of tape recorded
programs enables reproductible experi­
mental evaluation of frequency transla­
tion and path modulation effects.

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

<5 — grid

NOVEMBER 22, WEDNESDAY, 7:45 PM-Santa Clara Valley Sub­
section/Stanford University Student Branch

Using adaptive systems techniques to increase noise rejection on
phased antenna systems

Dr. Bernard Widrow, Stanford University
Place: Stanford University, McCullough Bldg., Rm. 134
Refreshments

NOVEMBER 27, MONDAY, 7:30 PM-East Bay Subsection
The electric car
James D Fahey, consulting engineer. San Francisco
Place: PG&E service center, 4801 Oakport, Oakland
Cocktails: 5:30 PM, Venetian Restaurant, 6701 Foothill Blvd., Oakland
Dinner: 6:30 PM, Venetian
Reservations: Oakland: Ruth Emerson, 835-8500, ext. 337; San Francisco,

Mary Viltcr, 399-4974; San Jose, Linda Jarrctt, 291-4567 (AC 408) by
Nov. 24

NOVEMBER 29, WEDNESDAY, 8:00 PM - Aerospace & Electronic
Systems

Engineering and scientific manpower: the problem of mass lay-offs
Dr. Rajinder A. Loomba, San Jose State College
Place: Lockheed Auditorium, 3251 Hanover St., Palo Alto
No dinner

Kuh

m cell n g a h e a d

FEEDBACK DESIGN
Dr. Ernest S. Kuh, professor and

chairman-elect of the department of
electrical engineering and computer sci­
ences at the University of California,
Berkeley, will discuss a minimum-sensi­
tivity multiple-loop feedback design at
the November 15 meeting of the Cir­
cuit Theory chapter.

A member of the Bell Telephone
Labs technical staff from 1952 through
1956, Prof. Kuh received his doctorate
from Stanford in 1952 and is the co­
author of “Basic Circuit Theory,”
“Principles of Circuit Synthesis,” and
“Theory of Linear Active Networks.”

A multiple loop feedback configura­
tion has been proposed for realizing ar­
bitrary transfer functions. The config­
uration contains n identical single-pole
active stages and all possible feedback
interconnections which are frequency
independent. Method for minimizing
a multi-parameter sensitivity index in
the realization has been obtained and
programmed. The realization of a sec­
ond-order system corresponding to a
narrow-band bandpass amplifier is illus­
trated. Since no inductance is needed,
the design may have greater significance
in linear integrated circuits.

me e tin g ahead

E D P IN BANKING
B. C. Hogan, senior vice president

in charge of marketing, systems and data
processing, Wells Fargo Bank, San
Francisco, will describe anticipated uses
of electronic data processing in banking
at the November 21 meeting of the
Computer chapter.
“Given solid hardware and software

performance in third generation filc-
oricnled computer equipment, there are
definite possibilities for the complete
and scientific control of a large bank
by its chief executive officer.”

The speaker will discuss what is be­
hind this statement including the data
required, file organization, real lime
tie-in, simulation and control models,
organization and personnel implica­
tions, and the management involved.

Mr. Hogan is a graduate of Anna­
polis, was a regular Navy officer for
4 years, joined IBM in 1953 in data
processing sales, joined RCA in 1958
in the EDP division as district manager
of a 5 state area, and in 1960 went to
Fidelity Philadelphia Trust, where he
directed the sales, programming and
systems efforts of this bank until he
joined Wells Fargo in 1963. His pres­
ent responsibilities include advanced
systems and operations research, in­
ternal systems, programming, and all
automated operations.

The IEEE emblem has been fashioned
onto a tie bar and is available from the
Section Office at the following prices:
Fellow, S6; Senior Member, Member
and Associate, $5.

Rypinski
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Hogan Loomba

meeting ahead

MASS LAYOFFS
Dr. Rajinder P. Loomba, director,

manpower research group. Center for
Interdisciplinary Studies, and professor
of electrical engineering, San Jose Stale
College, will discuss “Engineering &
Scientific Manpower: The Problem of
Mass Layoffs” at the November 29
Aerospace & Electronic Systems chapter
meeting.

Prof. Loomba recently directed a
study of the unemployment and reem­
ployment experiences of engineers and
scientists who were laid off by aero­
space and electronics companies in the
seven counties of the San Francisco Bay
Area during 1964. This study was fi­
nanced by the U.S. Department of
Labor. Concurrent with his duties at

• San Jose State College, he is a part-time
staff member at SRI.

In May of 1964, Dr. Loomba con­
ducted a pilot study of unemployed
graduate defense engineers in the San
Francisco Bay Area. In the spring of
1964 lie conducted a survey of high
school seniors from the Santa Clara,
San Mateo, and San Francisco counties
in order to determine what type of high
school students planned to go into engi­
neering and what their reasons were for
this decision. At the same time he stud­
ied the individuals who did not plan to
go into engineering and examined the
reasons for their decisions.

Before coming to San Jose State
College, Dr. Loomba worked at the
Jet Propulsion Laboratory, California
Institute of Technology, in Pasadena
as a senior research engineer. Prior
to joining JPL he was a senior engineer
at the Laboratory for Electronics in
Boston. Since 1960, Dr. Loomba has
published four of his research findings
in addition to his two theses.

New IEEE membership applicants,
from now until the end of 1967, pay
only the usual full year’s IEEE dues
and Group fees, or subscriptions to
all periodicals for 1968, but in addi­
tion they receive without further charge
full benefit during the remaining
months of 1967.

Electronic Design Engineers
Opportunity to work in electronics R&D group on a wide range
of unique and challenging problems associated with instrumenta­
tion for high energy physics experiments. Areas of activity will
include high-speed counting equipment, computer interfacing,
experimental controls and development.

Requires BSEE, MSEE preferred, with applicable experience in
circuit and hardware design of analogue and digital circuits, and
ability to develop design from conception through construction
of finished hardware.

Power Supply Engineers
To work on the development of large (about 1 MW), precisely
regulated (.01 to .1%) silicon controlled rectifier power supplies.
MSEE or BSEE and several years’ applicable experience.

We offer liberal benefits including tuition refund program for
part-time study toward higher degrees, free major medical
insurance, and four weeks annual vacation.

Located in the foothills behind the Stanford University
campus, the Two-mile Linear Accelerator is operated as an
international research center. We are now beginning impor­
tant experimental work and welcome inquiries from
qualified engineers.

Send resume, including salary history, to Mr. B. F. Lighthouse,
Stanford Linear Accelerator Center, P. 0. Box 4349, Stanford,
California 94305. An equal opportunity employer.

STANFORD LINEAR
ACCELERATOR CENTER

Stanford University

SS A
MONSTER
FEEDING

YOUR
BABY?

If “baby” is a modern 1C package, then all too likely the associated power
supply is a big, old-fashioned monster. This needn’t be so — because
now you can re fashion baby’s power source to Technipower’s new family
of state-of-the-art power modules! Four full lines incorporate high fre­
quency power transformation to put efficiency 'way up around 80% —
in dwarf size packages — priced to fit your budget!
Complete description, specifications, and prices are in the new 60-page
Technipower Catalog #671. Ask your rep for a copy or write direct.

Technipowefr
Tri=n=rRY

Ridgefield. Conn. 06877

Rep: Luscombe Engineering Co., 220 E. Third Ave., San Mateo, Cal. 94401. 415-342-7054
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meeting ahead1

Like to put
these transformers
in your product line?

3deco Da islon's magnetic corn-
\ :-:C'vs <??t-P.U'kjrd

:y and technical know-how.
?j\ -Vea companies can get fast

. . on „\ s:e r.-des gned. high-
C*.a t> transformers, built to mili­
tary specifications if needed, sim-
c.\ ay aa ra 326-5360,or write to
PAECO Division, Hewlett-Packard,
3215 Porter Drive, Palo Alto, Cali-

HEWLETT^ PACKARD

PAECO DIVISION

ELECTRIC VEHICLES
Joseph Camp, marketing manager-

electric vehicles, Westinghouse Elec­
tric Corp., Redlands, will discuss the
past, present and future of electric
vehicles at the November 14 Power
chapter meeting, under the joint spon­
sorship of the San Francisco Section.

Mr. Camp has been acquainted with
the electric car business for 20 years
and was instrumental in the original
development of the Marketeer Manu­
facturing Company of Redlands, where
the first electric golf cart was born.
After service in World War II with the
U.S. Navy, he became a charter em­
ployee of Marketeer, which started off
with four people in 1947. This company
lias engaged in considerable research in
the field of electric vehicles. Further
development and progress has taken
place since Marketeer became part of
Westinghouse in 1965. A staff of 250
now devotes itself to the new electric
automobile.

The talk will present a history of the
small electric vehicle, describe the nature
of the electric automobile that can be
manufactured with present technology,
discuss uses and adaptation to specific
markets, and offer predictions on the
future of electric vehicles.

m e e t i n g ahead

LM SC LAB TOUR
C. Ross Bumstead, Lockhead Missiles

and Space Company, will host the
Reliability chapter on November 16. at
the Sunnyvale facility for a tour of the
LMSC failure analysis laboratory, of
which he is the manager. The meeting
will start at S P.M. in the lobby of the
Lockheed 104 building.

Prior to the tour of the laboratory,
Mr. Bumstead will discuss its operation
as a vital activity in the analysis of
equipments reported failing to meet
requirements during functional checkout
or acceptance. He will indicate the or­
ganizational requirements of the labora­
tory and the skill levels of personnel
needed for successful operation of such a
laboratory. Details will be given of the
unique and specialized equipments need­
ed for performing the complex and ex­
acting steps in the analysis of the failures.
which frequently include the dissection
of the failed devices. He will discuss
the results of some of the more intriguing
failures which have been analyzed by
Ins laboratory.

Following the discussion, Mr. Bum-
stead will conduct a lour of the labora­
tory to show the equipment and provide
a feel for the flow of a problem equip­
ment under investigation. He will also
demonstrate some devices and analyses
currently under investigation.

meeting ahead

NONLINEAR FILTERING
Prof. Richard Mortcnsen, informa­

tion systems division, department of
engineering, UCLA, will describe a state
space approach to nonlinear filtering
theory at the November 16 Information
Theory chapter meeting.

A slate space theoretic approach to
nonlinear filtering will be described
based on the theory of stochastic dif­
ferential equations and Markov pro­
cesses. The concept of the Ito stochas­
tic integral and probability distributions
on function space will be briefly re­
viewed .

A graduate of M.I.T.and UC, Berke­
ley, Dr. Mortcnsen is an assistant
professor.

--------------------------------------!\

SCIENTIFIC
INSTRUMENTS

DEPARTMENT OF
ELECTRONIC

ASSOCIATES, INC.
•

SENIOR ELECTRONIC
DESIGN ENGINEER

Join a group involved in commercial develop­
ment. A small company atmosphere with

large company strength.
An excellent opportunity for a superior tech­
nical person to work with a fast growing
scientific instrument company Requires
MSEE or BSEE with five or more years ex­
perience in DC to RF analog and digital
circuit design using 1C, solid state compon­
ents and vacuum tubes. Salary is commen­
surate with experience and capability.
Send resume to, or call, Mrs. McGill or Mr.
Sikorsky for interview at (415) 321-7801.

ELECTRONIC
ASSOCIATES, INC.

4151 Middlefield Road
Palo Alto, California 94303

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - '
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ADAPTIVE FILTERING
TECHNIQUES

Dr. Bernard Widrow, father of adap­
tive systems techniques, will present
a review of his latest research effort,
adaptive filtering techniques applied to
phased array antennas, at a joint meet­
ing of the Santa Clara Valley Subsec­
tion and the Stanford Student Branch
on November 22.

During the past eight years Dr. Wid­
row, working at Stanford, has developed
the Adalinc adaptive threshold element
and the Madaline network of adaptive
threshold elements. Madaline systems
have been used in self learning pattern
recognition, for weather prediction,
EKG diagnosis, and speech recognition.

The memistor, an analog memory cle­
ment, has been developed by Dr. Wid­
row and Dr. M.E. Hoff, J r. of Stanford
and is now produced by Memistor Corp.
Soon to be published in the Proceedings
is an article by Dr. Widrow, P.E.
Manley, L. Griffiths, and B. Goode
on “Adaptive Antenna Systems."

meeting ahead

EAST BAY SUBSECTION
James D. Fahey, consultingengineer,

San Francisco, will discuss the electric
car at the November 27 meeting of the
East Bay Subsection. This new mode
of transportation can provide the ans­
wers to many of the problems created
by the internal combustion engine. The
rewards offered for developing such a
vehicle are impressive, both from an
economic and environmental stand­
point.

Mr. Fahey participated in the recent
Electric Car Symposium at San Jose
State College. Prior to establishing his
own practice as a private consultant he
worked for Lawrence Radiation Labor­
atory and is an expert in the fields of
D. C. machines and electrical equip­
ment.

It is the intent of the officers of the
East Bay Subsection to provide techni­
cal sessions of general interest to all
members. The subsection meetings are
not intended to be highly technical or
extremely specialized. Wives are wel­
come at all meetings.

Meetings planned during 1968:
January 29 — tour of Lawrence Radia­
tion Laboratory at Berkeley; February
26 —aerospace subject — title to be an­
nounced; March 25 — tour of General
Motors plant at Fremont; April 29 —
The Pacific Northwest-Southwest 700
kv DC lines; June 7—Ladies’ Nite —
wine tasting and dinner, location to
be announced.

Student Members and Associate Stu­
dent Members may join IEEE even if
there is no Student Branch at their
school.

meeting ahead

ANTENNA ENGINEERS
(Electrical and Mechanical)

Lockheed offers important assignments for experienced microwave
antenna engineers. Work on large unfurlable reflector antennas and
phased array systems for satellite and deep space vehicles. Design
antennas for hostile reentry conditions of the new Poseidon Fleet
Ballistic Missile and for tactical applications. □ BS or advanced
degree in EE, ME or Physics, plus 5 years or more antenna design
experience. A few positions are available for selected recent gradu­
ates. □ Reply to: R. C. Birdsall, Professional Placement Manager,
Post Office Box 504, Sunnyvale, California 94088. Or call collect:
(408) 743-2200 until midnight,
Pacific Coast time. Lockheed is
an equal opportunity employer.

MISSILES A SPACE COMPANY
a g*Oua 0'sr*.o^r or LOCAntto svmcAArr comowtiw

Sverq Staq s a44oiiday
at the,

PALO ALTO
MOUNTAIN VIEW

California

your host from coast to coast

Just 35 miles from San Francisco between
Palo Alto and San Jose, exit off U.S. 101 at
Moffett Boulevard or San Antonio Road . . .
Bus service to and from San Francisco Inter­
national Airport ... all the HOLIDAY INN
services, including dining room, cocktail
lounge, banquet rooms, room service, baby
sitter service, playground, and heated pool,
etc.

Free advance reservations through our Holidex system,
TELEPHONE 967-6901

1984 EL CAMINO REAL, MOUNTIAN VIEW
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MICROWAWE
ENGINEERS

EMTECH has openings for ambitious micro-
wave engineers interested in advancing
their professional careers while contrib­
uting to important programs in the field
of Space Communication and Electronic
Countermeasures.
EMTECH offers you an opportunity for
individual expression and recognition.
Through close contact with an experienced
senior staff you will have exceptional op­
portunity to increase your technical and
management skills while sharing in the
satisfaction of a small but rapidly grow­
ing company.
At least a BSEE degree and experience
relevant to high power or broadband
microwave components is required. Ad­
vanced degree and additional experience
is desirable.

Write or telephone, In confidence,
DR. W. A. EDSON, President

ELECTROMAGNETIC
TECHNOLOGY CORP.

A Subsidiary of AMERICAN
ELECTRONIC LABORATORIES. Inc.

486 ELLIS STREET
MOUNTAIN VIEW. CALIF.

TELEPHONE 968-2062
An Equal Opportunity Employer

LMSC scientists Alvin E. Brown, left, and Dr. Philip S. Green discuss progress in
experiments with underwater imaging setup, seen through porthole in water tank
Lens at left "focuses" reflected sound onto imaging head, right, from which
sound waves are sent as electrical impulses through wires to television screen.
Project may produce undersea detection system for Office of Naval Research.

ELECTRONBC
ENGINEERS

Openings available for electronic
circuit solid-stale engineers with
B.S. or M.S. degrees. 1-5 years
experience in the following solid-

state areas:

Receivers
Transmitters
Servo circuitry
Audio-video

A demonstrated capability for
organizing and leading group
research and development and/
or strong background in individ­
ual experimentation is highly

desirable.
U.S. citizenship required for all positions.

Send resume to, or call, Mr. A. Carollo

ZENITH RADIO
RESEARCH CORPORATION

4040 Campbell Ave, Menlo Park, California
323-0082

An equal opportunity employer.

oceanography news

UNDERWATER SOUND USED IN DETECTION
Scientists are helping pave the way

toward the kind of all-seeing under­
water detective U.S. officials were long­
ing for after an H-bomb was lost off
Palomares, Spain.

Electronics experts at the Palo Alto
research laboratory of Lockheed Mis­
siles & Space Co. are experimenting with
a sub-surface sleuthing system using
sound waves, under a contract from the
Office of Naval Research. A similar
study is being performed for the Navy
by another company.
“One of the troubles with the H-bomb

search off Palomares was that the search
submersibles stirred up so much mud,**
said Alvin E. Brown, Lockheed staff
scientist and one of two principal in­
vestigators in the underwater project.
“A boat could make one pass trying
to drag the bomb up, but then had to
back off to let the mud settle.**

Underwater workers have found that
in roily conditions, illumination by
floodlight may fail just as the head­
lights of a car fail in fog.

LMSC project scientists, headed by
Brown and Dr. Philip S. Green, senior
scientist, have conducted research based
on knowledge that sound waves can be
directed through murky water at an ob­
ject and are developing techniques for

translating their reflections into a faith­
ful image of the object — a refinement
of the way a submarine’s sonar works.
Turbidity, or murkiness, is no obstacle.

An independent research project, fi­
nanced wholly by Lockheed, proved the
imaging concepts had promise. Com­
pany scientists arrived at the best com­
bination of system elements by testing
their equipment in a turbid-water tank
at the laboratories here.

The Navy learned of Lockheed’s
work, and the current contract was the
result.

Staiemeni of ownership, management and circulation (Act of
October 23. 1962, Section 4369. Title 39. U S Code). IEEE
Grid is published monthly. September through June. Office
701 Welch Rd.. Suite 2210. Palo Alto. Calif. 94304 Head­
quarters: Same Publisher: San Francisco Section. The Inst.tcte
of Electrical & Electronics Engineers, Inc. Editor: James D
Warnock. Owner San Francisco Section. IEEE No bond­
holders, mortgages, or other security holders. Average number
of copies of each issue during preceding 12 months: printed —
9700; paid circulation — 7348. mail subscriptions —52; total
paid circulation — 7400; advertisers and courtesy copies— 1979.
total distribution —9379; office use —321. Single issue nearesi
to filing date: printed— 9000, paid circulation—7354; maJ
subscriptions — 52. advertisers and courtesy copies— 1520; total
distribution — 8926, office use —74. (Signed) James D. Warnock.
Executive Editor, October 6, 1967

HELPII LLl THE SECTION GROW
BRING IN A NEW MEMBER.
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Manufacturer / Representative Index
HD. Data Systems............................. w- Geist Co.
Accutronics, Inc...........................Frauman Associates
Adret Electronics................................ W- K- Geist Co.
Aertech ....................................... Jay St°ne « Assoc.
Applied Dynamics, Inc.......... .............. J- D. Kennedy Co.
Applied Microwave Laboratories................... Jay Stone

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

Canoga Corporation....................... Jay Stone & Assoc.
Century Electronics

& Instruments.......................... T. Louis Snitzer Co.
Colburn Instruments............................ . V. T. Rupp Co.
Computer Instruments Corp............... Bill Coe & Assoc.
Computer Labs.................................... . V. T. Rupp Co.
Computer Test Corporation............... King Engineering
Custom Materials, Inc.................... Jay Stone & Assoc.
Cjbetromcs, Inc.................................. Data Associates

Datapulse, Inc.................................O’Halloran Assoc.
Data Technology Corp................... T. Louis Snitzer Co.
Deltron, Inc.............................L & M Engineering, Inc.
Digitronics Corp.....................Components Sales Calif.
Dynamic System Electronics Corp.......King Engineering

E.D.P.,.............................................. W. K.Geist Co.
E & M Laboratories................. L & M Engineering, Inc.
Eldorado Electronics.................... T. Louis Snitzer Co.
Electronic Engineering Co....................Data Associates
Electro Products Labs, Inc................. King Engineering
Electro Switch Corp......................... Willard Nott & Co.
Elgar Corp............................................ V. T. Rupp Co.
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Emcor^org-Warner Corp................ T. Louis Snitzer Co.
EMI Gencom Div^ Whittaker Corp......O’Halloran Assoc.
Eppley Laboratory! Inc........................... W. K. GeistCo.

F. A. M. Engineering...................... Jay Stone & Assoc.
Filmohm Corp.................................. Walter Associates

Genisco Systems, Inc......................... King Engineering

Guildline Instruments....................T. Louis Snitzer Co.

Hallmark Standards, Inc.................T. Louis Snitzer Co.
Holt Instruments Laboratories.............. W. K. Geist Co.
Houston Instrument Div......................... V. T. Rupp Co.

Inland Testing Laboratories.................. W. K. Geist Co.
Intercontinental Instruments Inc..........T. Louis Snitzer

Kepco, Inc............................................V. T. Rupp Co.

Korad Corp....................................O’Halloran Assoc.
Krohn-Hite Corporation.......... L & M Engineering, Inc.

Logic Systems, Inc........................... W. K. Geist Co.
The London Company........................ W. K. Geist Co.

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
Microwave Electronics Corp........... Jay Stone & Assoc.
Millitest Corp...................... —........ Bill Coe & Assoc.

Narda Microwave Corp.................... O’Halloran Assoc.
NH Research, Inc..................... ..........W. K. Geist Co.
North Hills Electronics, Inc............ Jay Stone & Assoc.
Nuclear Corporation of America..... Jay Stone & Assoc.

Omni Spectra Inc........................... Walter Associates
Optical Electronics, Inc...................... W. K. Geist Co.
Optimax Corp....................................W. K.Geist Co.
Ostronics, Inc................................. .... W. K. Geist Co.

Pastoriza Electronics........................ W. K. Geist Co.
PRD Electronics......................... T. Louis Snitzer Co.
Peninsula Microwave Labs, Inc....... Jay Stone & Assoc.
Philips Electronic Instruments............. V. T. Rupp Co.
Polarad Electronic Instruments.......... T. Louis Snitzer
Precision Mechanisms Corp............ Components Sales
Princeton Applied Research............ O’Halloran Assoc.

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

Royal Microwave Devices............... Walter Associates
Roytron Division, Litton Indus...................... Costello

Scott, Inc, H.H................................. W. K. Geist Co.
Sierra Electronic Div, Philco........ T. Louis Snitzer Co.

Taylormade Laboratories..................Data Associates
Telonic Instruments & Eng............ T. Louis Snitzer Co.
Test Equipment Corp................... ....... W. K. Geist Co.
Texas Instruments, Ind. Prod...... ......... V. T. Rupp Co.
TRF, Inc............................................ W. K. GeistCo.
TRW Instruments....................... — V. T. Rupp Co.

Wagner Digital Electronics..................W. K. Geist Co.
Watkins-Johnson Co................ ...... L&M Engineering
Waveforms, Inc................................. W. K.GeistCo.
Weinschel Engineering, Inc.........— Jay Stone & Assoc.
WiltronCo..................................... O’Halloran Assoc.

Representative Directory
Bill Coe & Assoc.

P.O.Box 1383
San Carlos; 593-6057

Components Sales California
Palo Alto; 326-5317

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

Rupp Co, V. T.
1182 Los Altos Avenue,
Los Altos; 948-1483

King Engineering Co, Inc.
525 Grant Street
San Mateo; 342-9645

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

Walter Associates
175 S.San Antonio Road,
Los Altos; 941-3141

Willard Nott & Co.
1485 Bayshore Blvd.
San Francisco; 587-2091

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

Stone & Assoc, Jay
140 Main Street,
Los Altos; 9484563

Geist Co, W. K.
Box 746, Cupertino;
968-1608,253-5433

Sell your products and services through the Grid,

the best electronic/electrical engineering
medium in northern California.

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

DATA ACQUISITION

SMALL COMPUTERS

PERIPHERAL EQUIPMT.

DISPLAY SYSTEMS

PROCESS CONTROLS

INSTRUMENTATION

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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WESGOl
Your local

manufacturer

GOLD, SILVER,
PLATINUM

and alloys thereof
IN ALL FORMS

•JJ. # .$£ .JJ. AJ. A£. # A'. # AA # AJ. A£ AA AA AA AA ^A

till CERAMICS
rapid delivery in

prototype quantities
**********************

BRAZING ALLOYS
**********************

For service call
593-3121

WESTERN GOLD & PLATINUM
Belmont, California

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 Olympicsize Heated Swimming
Pools Wading Pool * Poolside Dining
* Free TV * Beauty Shop * PRIVATE
PATIOS * EXCELLENT FOOD

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

WESCON 67 set a new San Francisco record for attendance—approximately
45,290 — and one contributing factor was probably the number of shuttle-bus ser­
vices offered by WESCON and participating companies from the peninsula. Here
the special Dalmo Victor "Employees' Night" Greyhound gets its badge of iden­
tification.
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POSITIONS AVAILABLE

OUTSTANDING SALES OPPORTUNITY
With dynamic Electronic representative firm
for aggressive EE graduate, under 35.
Develop direct selling techniques with exper­
ienced men in the field.
Excellent positions in Southern California and
San Francisco Bay areas.
Minimum experience: Two years as working EE.
An ideal candidate might be the assistant sales
manager of a medium size electronics firm,
with solid experience but tired of being con­
fined to inside work.

O’HALLORAN ASSOCIATES
Electronic Engineers

Sales Representatives
North Hollywood, California
for further information call

Phyllis Pimentel, 213-877-0173

----------------------------- 1
North California's
finest microwave
instrumentation,
components and
materials.

C 0 U N T 1 S
Industries

Microwave Ferrites

F 1 L M 0 H M
Corporation

Microwave
Resistors/Thin

Film Components/
Bolometers &
Thermistors

G 0 M B 0 S
Microwaves, Inc.
Microwave Filters/
Cavity Oscillators/

Waveguide
Components

MICRO-POWER
Inc.

Power Supplies for
Microwave Tubes/
Microwave Sweep

Oscillators

-—tffr. ----------------

OMNI-SPECTRA
1 nc.

OSM * Min. Coaxial
Components &
Inst’s./OSM • &

OSSM Min. Coaxial
Connectors/S.S.

Oscillators

M 1 C R 0 - T E L
Corporation

Wide Range
Receivers/Remote

Controlled
Attenuators/

Microwave Signal
Sources

ROYAL
Microwave Devices

Waveguide
Switches/
Waveguide

Terminations/
Pressure Windows

inWALTER ASSOCIATES, Inc./P.O Box AN/Los Altos, Calif. 94022/(415) 941-3141
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It’s Taken 150 Years, But Now Thter o Convert Energy

Based on the new concept of parametric power developed by
Wanlass Electric.

The oldest passive power device, the 30 years later, a new discovery has re­
commonplace transformer, dates back to suited in the Paraformer®—a device that
the 1800’s. Dr. Sola’s ferroresonant trans- converts energy without the use of mu-
former was invented in 1938. Now, almost tual inductance, yet is still passive.

Look at This Table and See What It Means!

Transformer
Ferroresonant
Transformer Paraformer®

Electrical Isolation excellent excellent excellent
Voltage Transformation excellent excellent excellent
Voltage Regulation none good excellent
Noise Rejection none poor excellent
Bilateral Operation no no yes

Now Learn More About This Revolutionary New Device. Write, wire or call
today for an explanatory bulletin and visual proof.

WANLASS ELECTRIC COMPANY
A subsidiary of American Bosch Arma Corporation
2175 South Grand Avenue, Santa Ana, California

Phone: (714) 546-8990

WANLASS

PARAX

---
--

1



Solid-Slate Local Oscillators — once a laboratory device —are produced
in quantity by Applied Technology Incorporated. They are designed specifi­
cally for microwave applications requiring unconditional operating stability
and spectral purity in a self-contained unit. A major application is as a
frequency reference subsystem for a doppler radar.

ATI's development of SSLO’s is the result of applying rare skills and
production know-how to a challenging assignment. It is the type of break­
through problem engineers can expect at ATI.

If you are an engineer who thrives on creativity, we may have a place for
you at ATI. We’re seeking recent engineering graduates as well as experi­
enced talent.

Call the Growing One —build great products and a future at ATI.

For technical interview appointment ask fo

Dr. John Grigsby, V'ice President —
Engi necring

Dr. Forrest Fulton, Staff Scientist
Dr. David Lecson. Director of Microwave

Laboratory
Mr. Charles Zumba, Director of Systems

Engineering
Mr. John Arnold, Director of Advanced

'lechniques Engineering
Mr. John Adkins, Director of Equipment

Development Engineering

APPLIED TECHNOLOGY
3410 HILLVIEW AVE. • STANFOR D INDUSTRIAL PARK

A Division of
Itek Corporation

PALO ALTO • CALIFORNIA

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

(415) 326-6400 or 321-5135
An Equal Opportunity Employer

/

ACTIVE COUNTERMEASURES • RECONNAISSANCE AND SURVEILLANCE • SPECIAL COMMUNICATIONS TECHNIQUES


