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May, 1968:  
Cover: Ampex’s latest portable color video camera and recorder are 

demonstrated. 
Page 13: R.G. (Bob) Stewart talks about a new field, Reliability Physics.  He 

becomes a key Valley person in the reliability field.  I worked with him in 
the Reliability Chapter. 

Page 17: Among the speakers at the Region 6 conference in Portland is Walter 
Brattain, co‐inventor of the transistor (with William Shockley) while both 
worked at Bell Labs in the late ‘40’s.  





Don’t try to sell her
on the challenging career
Hughes has offered you.

Just mention ...

The climate. Often it’s com­
pared with the Riviera’s. In
truth, Southern California’s
is better. Dryer in summer:
no mosquitos, little muggi­
ness. Balmy in winter: seven
hours of sunshine a day.
You’ll save on galoshes!

Family fun. You literally can
ski and sunbathe the same
day here. Swimming pools
and ski runs are an hour
apart. The kids will love
mountain climbing, surfing,
sailing, desert rockhounding.
Every weekend’s a vacation.

Great schools. Some of
America’s most respected
school systems are in the
Los Angeles area. Also, many
fine city colleges; three
branches of California State;
U.C.L.A., U.S.C., Caltech,
Occidental, Loyola, and more.

About that challenging career. . . The Hughes Aerospace Divisions have
over 200 openings now for graduate engineers. Opportunities exist on
advanced projects and programs like ATS, VATE, TOW, PHOENIX,
Communications Satellites, and many others. Please send resume to:

| HUGHES j
I------------------------------------------------- J
HUGHES AIRCRAFT COMPANY

AEROSPACE DIVISIONS

The good life. You can find
it in communities like West­
chester, Redondo, Playa del
Rey. Or Sherman Oaks, Ca-
noga Park or Pasadena. We
have literally scores of beau­
tiful residential areas within
easy reach of Hughes plants.

Mr. Robert A. Martin
Head of Employment, Dept. 57
Hughes Aerospace Divisions
11940 W. Jefferson Blvd.
Culver City, California 90230

An equal-opportunity employer
U.S. citizenship is required



The strong, silent one
is now the faster,
more compatible one.

You've heard the Hewlett-Packard 5050A Digital
Recorder called the “strong, silent one.” That’s because

•of its high reliability and noise-sealing paper hopper.

Now, data storage options are available to increase the
overall speed of your data system. Adding storage reduces
data transfer time to less than 100 microseconds. The
storage options are highly compatible with inputs from
integrated circuits since inputs of less than 1.3 volts are
required. You can order storage with your new 5050A, or
add it to your present 5050A.

With or without a storage option, the 5050A retains all its
original advantages. It accepts 4-line BCD data from one
or two sources and prints 20 lines/second with rugged but

quiet operation. Photoelectric decoding elimi­
nates rotating electrical contacts. An ink roller

provides greater reliability than start-stop mechanisms
common to inked ribbon systems. Pressure-sensitive paper
is also optional. The 5050A can print up to 18 columns,
and you don’t need expensive circuit boards to change
formats or codes. Here is silent, dependable, durable and
highly economical printing.

Price: 5050A Digital Printer: $1750 (plus $35 per column
for driving electronics). Option 50, storage for 20 columns,
$400; Option 51, storage for 10 columns, $200 (when
ordered with printer). Call or write 1101 Embarcadero
Road, Palo Alto, California 94303, Tel. (415) 327-6500.

i

i

!
I
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Brief Specifications
Print Cycle Time:
50 ms, asynchronous.
Data Transfer Time:
<0.1 ms with storage options;
50 ms without.
Reference Voltage: ±50 V
max. with storage options;
±150 V without.

Maximum Capacity: 18
columns, 16 characters each.
Data Input: Parallel entry,
BCD (1-2-2-4, 1-2-4-8 or
1-2-4-2); “1” must differ
from “0” by 1.3 V minimum
to 35 V maximum with
storage options; 4.5 V to
75 V without.

Hold-Off Signals: Both
polarities diode coupled.
simultaneously available (to
inhibit input data sources
while 5050A transfers data);
10 mA load max. ± 15 V
open-circuit from 1 K source.

Print Command Required:
Positive or negative pulse,
2 to 20 V amplitude,
1 V/ns minimum rise time,
6 /is or greater in width.
AC coupled; without storage,
4.5 to 20 V amplitude,
20 /is minimum width.

HEWLETT [hp] PACKARD’0
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EMOSiEERS
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
s

AEROSPACE & I Story on I Annual barbeque steak dinner and winetasting. See
ELECTRONIC page 16 map on page 16.
SYSTEMS

June 5, Wed. 6:30 PM, Paul Masson Historic Mountain Winery, Saratoga. No phone
reservations mail check for $4.75 per person toAl Hastings, 3940 Grove Ave.,
Palo Alto 94303, no later than May 20th. Limited capacity.

ANTENNAS & Story on Review of holography. Wright Huntley, Jr.f Hewlett-
PROPAGATION Pa£e6 Packard Co., Palo Alto. Election of Officers

May 9, Thurs. 8 PM, Lockheed Auditorium, Bldg. 202, 3251 Hanover St , Palo
Alto. Dinner. 6 pm. Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto. Order
from menu. Reservations: Dr. Glenn Keitel. 294-6414 ext. 2206 by May 9th.

Acoustic trauma from rock & roll music as compared to
symphonic music. Kenward S. Oliphant, Acoustical Con­
sultants Inc., San Francisco.

May 16. Thurs. 8 PM, Stanford Research Inst.. Conference Room B, 333 Ravens-
wood Ave., Menlo Park. Dinner: 6 pm, Atherton Club, El Camino. Menlo Park.
Reservations: Jim Daniels 292-4025 by May 15th.

AUDIO < I Story on
ELECTROACOUSTICS pages

ELECTION OF : FICERS i'OR 1968-69! Orbital gyro-
compassing. Jack Rodden, space systems div.,
Lockheed M&S :.o.

May 21, Tues. 8 PM, Umv. of Santa Clara meern Center, Room 551. Dinner:
6.30 pm. Le Boeuf (old Luccas) Resta; t. acre from the University. Order
from menu. No reservations required.

AUTOMATIC fStory"on
CONTROL Page 10

Panel discussu ; on Modern Active Filter Design Tech­
niques. Dr. W.J. Kerwin, NASA: Prof. S.K. Mitra, U.C.
Davis; H.J. Orchard. Lenkurt Electric Co. and Prof. G.
Rigby, U.C. Berkeley.

May 22, Wed. 8 PM, Room 134 McCullough Bldg., Stanford. Dinner 6 pm, Red
Cottage, 1706 El Camino, Menlo Park. Order from menu. Reservations: Mrs.
Stressner, 367-31 12 by May 21st.

CIRCUIT Story on
THEORY page 14

Application of a switched 230.4 kilobit data transmis­
sion system for revenue accounting. R.F. Horta and F.
C. Doell, Pacific Telephone Co., San Francisco.

May 15, Wed. 8 PM, Pacific Telephone Auditorium, 140 New Montgomery St., SF.
Cocktails: 5:45; Dinner 6:15 pm, Ritz Old Poodle Dog Restaurant, 65 Post St..
SF. Reservations: Milt Seymour, 593-8491 or Geo. Griffith, 591-8461.

COMMUNICATION I stolon
TECHNOLOGY page 15

COMPUTER Speaker and subject to be announced.

May 28, Tues. 8 PM, Room 134 McCullough Bldg., Stanford. Dinner: 6:15, Rick’s
Swiss Chalet, 4085 El Camino Way, Palo Alto. Order from menu. Reservations:
Merilee Ressel, 321-3300 ext. 451 by noon May 27th.

New spectrum analyzer for EMI measurements. Brian
Unter, project leader in signal analysis section, Hewlett-
Packard Co., Palo Alto.

May 20, Mon. 8 PM, Hewlett-Packard Auditorium, Microwave Building, 1501 Page
Mill Rd., Palo Alto. Dinner: 6 pm, Rick’s Swiss Chalet, 4085 El Camino Way.
Palo Alto. Order from menu. Reservations: Rod Carlson, 326-7000 ext. 2133
by noon May 20th.

ELECTROMAGNETIC
COMPATIBILITY

Story on
page 14

ENGINEERING
MANAGEMENT

Story on
page 4

Continuing of formal education. Second of three series
on Engineering Management Training. Gary Williams,
Stanford School of Business.

May 8, Wed. 8 PM, Lockheed Cafeteria, Sunnyvale. No-host dinner at 6:30 pm,
Bold Knight, North Mathilda, Sunnyvale. No reservations required. Order from
menu.

ENGINEERING IN story on Transfer functions of human biological systems. Gerald
MEDICINE & page6 Westheimer, professor of Physiology, U.C. Berkeley.
BIOLOGY ----------

May 21, Tues. 8 PM, Engineers Club, 160 Sansome St., San Francisco. Dinner:
6:30 pm at Engineers Club. Reservations: 421-3184 by May 20th.

MAY 19682 —GRID



A survey of synchronizable code for the noiseless chan­
nel. Robert A. Scholtz, assistant professor, Universityof
Southern California.

May 16, Thurs. 8:30 PM, SRI Mam Conference Room, 333 Ravenswood Ave.,
Menlo Park. Dinner: 6:30 pm, L’Auberge French Restaurant, El Cammo, Menlo
Park. Reservations: R. Bingham, 321-3300 ext. 453 by May 15th. Order from
menu.

INFORMATION Story on
THEORY page 15

Magnetic tape recording: A review of theory and of out­
standing practical achievements. John C. Mallinson,
AMPEX Corp , Redwood City.

May 14, Tues. 8:30 PM, SRI Building 1, Conference Room A. 333 Ravenswood
Ave., Menlo Park. No dinner.

MAGNETICS Story on
page 8

Wine tasting party at Concannon Vineyards. Vi mile
east on Tesla Road from end of South Livermore Ave.,
Livermore.

May 21, Tues. 6:45 PM at Concannon Vineyards. Dinner and Talk at 8 pm at
Livermore Ranch House, 875 Rincon, Livermore. $3.75 mcl. tax & tip. Choice
of steak or prawns. Reservations: for wine tasting and/or dinner and talk: Arlene
Lenze 837-5311 ext. 700 by May 20th.

NUCLEAR [Storyon
SCIENCE page 15

On the cover
Ampex battery powered VR-3000
high band color videotape record­

er and BC-300 monochrome cam­
era combination permits single
operator to tape news and sports
events for immediate broadcasting.
Color videotape recorder and
monochrome camera may be used
separately for remote or studio
applications. Production units of
the VR-3000/BC-300 were shown
at the National Association of
Broadcasters’ convention March
31-April 3 in Chicago.

Integrated circuits, photocurrentsand Q-switched lasers.
Dr. Don McWilliams, project leader, microelectronics
center, Lockheed M&S Co., Sunnyvale.

May 28, Tues. 8 PM, Hewlett-Packard Conference Room M in building 5, 1501
Page Mill Road, Palo Alto. No dinner.

PARTS, MATERIALS Storyon
& PACKAGING page 16

Classroom computers in elementary and secondary ed­
ucation. Fred Binford, Institute for Mathematical Studies
in the Social Sciences, Stanford University.
Annual meeting—Ladies Night. (Members are encour­
aged to bring their ladies as this meeting will be of
interest to them.)

May 14, Tues. 7:30 PM, Engineers’ Club of San Francisco, 160 Sansome St., S.F.
Cocktails: 5:30 pm. Dinner: 6:30pm. Reservations: Engineers’Club, 421-3184
by May 1 3th.

POWER Story on
page 10

RELIABILITY Storyoni Reliability physics; Dr. R.G. Stewart, staff scientist,
page 13 Lockheed Research Lab, Palo Alto.

May 16, Thurs. 8 PM, PH 104, Stanford University. Relax from 5:30-6. Dinner:
6:00 pm, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto. Reservations:
Adeline Fako or Hal Caldwell, 966-3342. Choice of barbeque chicken or steak.
$3.00. Reservations by May 14th.

CLOSING THE GENERATION GAP:

102 Future Engineers entered this
year’s open-competition for outstanding
high school students to show their ex­
periments at WESCON. Thirty-three of
them have been given the go-ahead for
Step 2 in the contest, which will even­
tually award S3400 in college scholar­
ships. Five FES judges (representing
three western states) were darned near
overwhelmed with the exceptional qual­
ity of the entries. Most noteworthy
note: Many of today’s straight-A stu­
dents also turn out to be student govern­
ment leaders, AND topflight athletes,
AND involved in church and com­
munity activities.

They don’t seem to need Haight-
Ashbury at all.

SAN FRANCISCO I story on
SECTION page 12

San Francisco Section Annual Meeting. Honoring newly
elected Fellows of the Institute, and introducing the
1968-69 officers of the Section.

June 7, Fri., Palo Alto Hills Golf and Country Club, 3000 Alexis Drive, Palo Alto.
Cocktails from 6:30 pm, dinner at 8 pm and dancing until after midnight. Mu­
sic by Jack Fisher and his orchestra. Tickets will be available at $7.50 per
person. Dress informal. Make reservations through Section office, 327-6622.

SAN FRANCISCO I story oni What makes IEEE tick. Lynn C. Holmes, Vice President,
SECTION/EAST BAY page4 Institute of Electrical and Electronics Engineers, Inc.
SUBSECTION -----------
May 7, Tues. 8 PM, Spenger’s Fish Grotto, 1919-4th St., Berkeley. Eastshore

Freeway to University Ave. turnoff — at the foot of University Ave. on 4th St.
just north of the overpass. No-host social hour: 5:45 pm. Dinner: 7:00 pm,
$3.75 incl. tax & tip. Roast sirloin of beef or halibut Florentine. Call Section
Office (327-6622) for reservation no later than Friday, May 3rd. Please specify
your choice of entree.

SANTA CLARA Isio^l AC electric automotive drive system. Dean Andrus. FMC
VALLEY page 13 Corporation.
SUBSECTION
May 15, Wed. 7:30 PM, Room E551, Universityof Santa Clara, Sullivan Engineer­

ing Ctr. No Dinner.

SYSTEMS, SCIENCE I story oni The encoding of medical opinion for the planning of
& CYBERNETICS page 16 medical care systems. Dr. Richard D. Smallwood,

----------  associate professor in Dept, of Engineering-Economic
Systems, Stanford University. Election of Officers

May 20 Mon 8 PM, Conference Room B, SRI, 333 Ravenswood Ave., Menlo Park.
Dinner: 6:00 pm, Dinah’s Shack, 4269 El Camino, Palo Alto. Smorgasbord
$3.75 incl. tax & tip. Reservations: Margie Hensley 324-4701 by May 17th,

4 pm.
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Adjacent channel interference in FM communications
systems. James R. Glasser, Motorola Communication &
Electronics. Inc.

May 20, Mon. 8 PM, The Shadows Restaurant, 213 Second Ave., San Mateo.
No-host cocktails: 6 pm. Dinner: 7 pm, $4.50 incl. tax & tip. Reservations:
Mrs. Joan Black 349-31 1 1 ext. 220 by noon May 1 7th.

VEHICULAR I Story on
TECHNOLOGY page 10

Subscriptions:
00 (members); S6.00 (others);
overseas. J7.00 per annum
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Joint San Francisco Section/East Bay Subsection Meeting
To Feature Lynn C. Holmes, IEEE Vice President

The San Francisco Section is indeed fortunate to have Lynn C. Holmes,
Vice President, IEEE, as the Speaker for its Joint Meeting with the East
Bay Subsection on Tuesday evening, May 7, 1968, at Sponger's Fish Grotto
in Berkeley. A no-host social hour will begin at 5:45 pm, with dinner at
7:00 pm and the meeting at 8:00 pm.

Mr. Holmes’ subject will be “What Makes IEEE Tick?’’ and he will
cover the relationships between members, Sections, Regions and the IEEE
Board of Directors and will discuss the multi-lateral obligations that exist.
He will show how the Section relates to the Region and to the Regional
Director and will describe other paths of communication which sometimes
are effective. He will try to depict the roles of the Board of Directors and
the Executive Committee in contrast to that of the Headquarters Staff.

In addition to his office as Vice President of the Institute, Mr. Holmes
is Assistant to the Director, Research and Engineering of the Electronics
Division of General Dynamics Corporation, Rochester, New York. He
has staff responsibility for the coordination of the company-sponsored re­
search and development program for the Electronics Division.

All members of the Section and particularly those who are serving on
Committees and active in Group Chapter affairs are urged to attend this
significant meeting. It presents an excellent opportunity to learn more about
the workings of our Institute and to improve communications with Head­
quarters. There will be ample time for questions following the formal
presentation.

Due to the importance of this meeting, reservations will be required and
must be made no later than May 3, 1968. Dinner will be a choice of
Roast Sirloin of Beef or Halibut Florentine at S3.75, including tax and tip.
To make your reservation, and to specify your choice of entree, call the
Section Office, 327-6622. Reservations may also be made by calling Ruth
Emerson at 835-8500 in Oakland, Linda Jarrett at (408) 291-4567 in San
Jose, or Mary Vilter at 399-4974 in San Francisco.

Second Management Training Series Meeting
Features Williams on Transition to Management.

The Engineering Management Chapter will meet for the second meeting of their
three part series on management training in the Lockheed Cafeteria in Sunnyvale
at 8:30 pm on Wednesday, May 8th. Dinner will be at the Bold Knight at 6:30.
No reservations required.

The speaker will be Gary Williams, Associate Director of the Stanford School
of Business. He is also a director of the Sloan Fellowship program. Mr. Williams
will discuss the continuing of formal education for engineers making the transition

to management.

The panel of five who discussed training needed by the engineer who wishes to
become a manager at the April 10 meeting of the Engineering Management Chap­
ter. They are, left to right: Jim Green, Wes Farrand, Bill Brown, and John Ames.
Not shown here was the fifth member of the panel, W. Wise.

Lynn C. Holmes
IEEE Vice President

Hatfield/Eggers to Address
Region Six Conference May 20-22

Senator Mark O. Hatfield of Oregon
and Dr. Alfred Eggers of NASA (Na­
tional Aeronautics and Space Adminis­
tration) will head the list of speakers at
the Region Six IEEE (Institute of Elec­
trical and Electroi
annual Conference
Sheraton Motor
Oregon.

Hatfield

lies Engineers) 7th
May 20-22 at the

Inn in Portland,

Eggers

Senator Hatfield will address the Con­
ference banquet on Tuesday, May 21;
and Dr. Eggers, assistant administrator
for policy at NASA, will discuss “Aero­
space Technology and Society” at the
conference luncheon on Wednesday,

May 22.
Theme of this year’s Conference is

“Electronics Serving Mankind”, with
the Portland IEEE Section as host.
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IL THIS COUPON TODAY and we’ll zip your WESCON Inquiry
■^rcd back to you well in advance of WESCON/68 in Los Angeles,
'’J&ust 20-23. Absolutely free, of course. Then when you show

sat Hollywood Park and the Sports Arena for WESCON’s Eight
“re«at Shows in One, you can avoid any possible waiting around
> vyour specially embossed plastic Inquiry Card. (We don’t like
to rmake you wait—it bruises the WESCON image.)

Uechnical show-goers know how valuable the Inquiry Card
^nfi be. Instead of a knap-sack for catalogs, you simply carry

i Inquiry Card. When you want to know more about a product
Br ssystem demonstrated at WESCON, you hand your card to
&he* exhibitor boothman. In seconds, he’ll record your name
:=ncb address and your request for literature.

TThe literature reaches you at your home or office by mail
feew days later. It’s easy, it saves time and effort, and it’s abso-

uteely free. How can you beat that?
TTake a moment now to fill in the coupon and mail it to our

Misss Earlybird. (Help stamp out waiting in line!)

WESCON (ATTENTION MISS EARLYBIRD)
3600 WILSHIRE BOULEVARD, LOS ANGELES. CALIFORNIA 90005

Please complete your name and address carefully—company mail
rooms are getting sticky about correct addresses. Card capacity
is 20 characters per line. □ Check here if IEEE member

First name Last name

Title

Company and department or mail station

Street and number

City State Zip

DEADLINE FOR RECEIPT AT WESCON: JULY 15, 1968

Miss Earlybird
has your Wescon inquiry card

(Send in today and save time later!)

i
I ".'irn Electronic Show and

-■..-•.•ntion is sponsored by
6 (represented by

‘*f*Los Angeles Council and
Francisco Section)

!*!'e institute of Electrical
Electronics Engineers,

•v-U-e Western Electronic
•Vir^acturers Association

UK. JOHN J. P-'
i*he:, i dent
THE JOHN 00» “
laa SOUTH UWH
1.03 ANC'.Et.r' CA



Wright Huntley to Review Holography
For Antennas and Propagation on May 9

IEEE was a good show
Definite majority opinion —IEEE was

a very good show, and the business
climate is healthy —despite some crea­
tive news reporting that inferred the
contrary. (Let's face it —you're never
going to get a unanimous opinion on
anything from 700 exhibitors). New
technical program approach met with
much favor. Plenty of examples of good
exhibitor showmanship on the floor.

Wright Huntley (left), and Dominic DeSimone (right), adjusting pinhole spacial
filter preparatory to making a hologram.

Mr. Huntley will discuss the relationship between holography and other
electromagnetic techniques such as phased array antennas and superhel
receivers which is very strong. The basic processes of holography can be
explained in familiar electronics terms. The actual practice of holography
is, however, very different due to the wavelength and the detector (the
photographic plate). These similarities and differences will be described and
some typical holographic techniques will be demonstrated.

Mr. Huntley is heading programs in _____________________________________________
holography and applications of coherent
optics in the Physical Electronics Lab­
oratory at Hewlett-Packard Company.
He attended Claremont Men’s College
where he received the AB degree in
Management Engineering, and Stanford
University where he was awarded the
degree of BS in Electrical Engineering.
Graduate study at Stanford was in quan­
tum electronics, optical systems and
circuit design. He was on active duty
in the Air Force from 1950 to 1954 as
technical instructor in airborne radar
and electronic warfare. In 1955 he went
to the Naval Ordnance Laboratory at
Corona, California, where he worked
on the development of missile fuze sys­
tems. He moved to Stanford Electronics
Laboratories, in 1956. In 1961, he or­
ganized the laser applications group at
Stanford, and managed this program in
optical radars, communications and

holography.
Mr. Huntley has joined the staff at

Hewlett-Packard, currently doing ap­
plied research in the uses of coherent
optics in instrument applications.

The meeting will be held in the Lock­
heed Auditorium, Bldg. 202, 3251 Han­
over St., Palo Alto at 8:00 pm on
Thursday, May 9. Dinner will be at

6:00 pm at Rick’s Chalet.
There is also to be an election of

officers for 1968-69. See calendar.

Aerospace Mechanisms
Symposuim May 23-24
In Pasadena

Dates have been announced for the
third annual Aerospace Mechanisms
Symposium, which is sponsored by the
University of Santa Clara, Jet Propul­
sion Laboratory of the California Insti­
tute of Technology and Lockheed
Missiles & Space Co.

The two-day conference is the only
symposium on this subjest that is held
in the United States. More lhan300en-
gineers, including some from Europe,
will be present.

A total of 22 original papers were
selected by an eight-man review board
for presentation at the meetings, which
will be held this year at Jet Propulsion
Laboratory in Pasadena on May 23-24.
The papers arc concerned primarily with
mechanisms or mechanisms elements
that have been flown on spacecraft.

Professor Westheimer to Address EMB on
Transfer Function of Human Biological System

Professor Gerald Westheimer (Physiology) U. C. Berkeley, will address
the Engineering in Medicine and Biology Chapter on Tuesday, May 21 on
The Transfer Functions of Human Biological Systems. The talk will be a
survey of the attempts to apply Systems Theory to human physiological
function, with particular reference to visual and oculomotor responses. Suc­
cesses and failures in this field will be analyzed. What arc the hopes for
the future, particularly as they relate to the interaction of biomedical sys­
tems with, or the partial substitution of such systems for, human organs?

Professor Gerald Westheimer has a
Bachelor’s degree in Mathematics and
Physiology, and a Ph.D. in Physics and
postdoctoral training in Visual Phy-
siolgy and Neuro-physiology. A past
chairman of the Group in Physiological
Optics at the University of California,
Berkeley, he is now Professor of Phy­
siology at Berkeley. He has over 60 pub­
lications in the fields of oculomotor
responses, visual physiology and medi­
co-optical instrumentation, has served
widely as a consultant to many federal
agencies and is on the Board of Editors

of Vision Research.
The meeting will be held in the En­

gineers Club in San Francisco at 8 pm.
Dinner is to be at 6:30 pm. See

calendar. Westheimer
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TYP£ RM56tA

plug DUD i Tektronix rack-mount oscilloscope
□ Conventional or storage
□ Multi-trace, differential, sampling

and spectrum analyzer plug-ins
0 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......................................................... • • 5 580
Type RM561A MOD 171 A (Includes slide-out tracks)....................$ 630
Type 3B4 Time Base.................................................................................$ 425
Type 3A6 Dual Trace Amplifier............................................................5 525

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 /zs/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...........................
Type RM564 MOD 171A (Includes slide-out tracks) .
Type 2B67 Time-Base ..................................................
Type 3A74 Four-Channel Amplifier...........................

U. S. Sales Prices FOB Bea.erton, Oregon

51025
$1075
5 225
5 625

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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Magnetic Tape Recording - A Review of Theory
John C. Mallinson, Ampex Corp. will review the theory and outstanding

practical achievements of magnetic tape recording for the Magnetics chapter
at their Tuesday, May 14 meeting._____________ ___________________

Following a review of the theories
concerning the various physical pro­
cesses involved in tape recording, the
results and implications of some recent
successful computer simulations of un-

Ma Hinson

biased recording will be discussed. The
problems of extending such calculations
to the case of a-c biased recording will
be described. In conclusion, an account
will be given of the performance of two

experimental machines; the first operates
down to extremely short (30 micro-inch)
wavelengths with normal track widths;
the second, by using very narrow tracks
(3 milli-inch), attains a digital packing
density of well over 106 bits per square

inch.
J. C. Mallinson was born in Brad­

ford, England, on January 30, 1932. He
received the M. A. degree in natural
philosophy (physics) from University
College, Oxford, England, in 1953.

Following military service, he joined
Amp Inc., Harrisburg, Pa., where he
was principally interested in the theory
and design of all magnetic logic elements.
He is the holder of several issued and
pending patents in this field. In 1962
he joined the Corporate Research Divi­
sion, Ampex Corporation, Redwood
City, California, where he is working
on the theory of magnetic recording and
micro-magnetics. He is a co-author of
“Magnetic Properties of Materials”, to

be published.
The meeting will be held at Stan­

ford Research Institute in Menlo Park
in Building 1, Conference Room A at
8:30 pm. No dinner is planned.

L©SF YOUR

FIRE?

When was the last time you were offered a real challenge ? Solved a problem
your own way, got a raise or even a pat on the back, or had the satisfaction
of seeing your own ideas put into practice?
If you are looking for these things in a professional environment... we ought
to talk. Wouldn't you say?
SYSTEMS ENGINEERING. Military data systems and communications systems.
BS or MS, 4-7 years experience.
TECHNICAL LEADER. Microelectronics applied research in metallurgical and
physical problems of the design and fabrication of multiple circuit monolithic
chip systems. MSME or Physics.
LOGIC DESIGN. Digital display and information processing equipment; BSEE;
4-5 years experience.
OPERATIONS RESEARCH. Studies of communications and control systems, war
gaming, systems modeling. BS degree plus 5-15 years experience.
SOFTWARE DEVELOPMENT. To develop complex programming systems & systems
analysis. Machine language, FAP and MAP. 1-3 years experience.
ANTENNA & MICROWAVE ENGINEER. To develop sophisticated microwave and
antenna hardware. 2-5 years experience.
LEADER —DISPLAY SYSTEMS. To lead digital computer driven display system
applications efforts. 5-10 years experience.
MATERIAL & PROCESS ENGINEER. To assist design engineers in selection of
materials and processing. 1-4 years experience.

Call or write Thomas Householder, Dl 6-6000, Ext. 251

the bunker-ramo corporation
DEFENSE SYSTEMS DIVISION

8433 FALLBROOK AVENUE • CANOGA PARK, CALIF. 91304
An Equal Opportunity Employer

Oliphant Describe to
Data on Rock-and-Roll
Acoustic Trauma

Mr. Kenward Oliphant will describe
to the Audio and Acoustics Chapter
certain data obtained in typical “Rock-
and-Roll” music hallshaving little sound
absorption as contrasted with other data
obtained in conventional symphony halls
where symphony music was being play­
ed. He will discuss the method of
acquisition and draw certain conclu­
sions. He will compare the sound
pressure levels observed in various halls
with the known damage-risk of hearing
loss — “Acoustic trauma.”

Mr. Oliphant is an engineering con­
sultant affiliated with Acoustical Con­
sultants, Inc., San Francisco. He
obtained his BS physics from University
of Oregon in 1943; Stanford Graduate
School — Physics in 1946-7.

The meeting will be at 8:00 pm,
Thursday, May 16 in conference room
B at SRI, 333 Ravenswood Avc., Men­
lo Park. Dinner is to be at 6:00 pm
at the Atherton Club. Reservations

required. Sec calendar.

Shelton
Towers

(t^ <sxciiing East Side. Wotel

f
t

v
y.

Midway between United
Nations & Rockefeller

Center. 1200 fine
air-conditioned rooms

with TV. Superb food.
Swimming Pool, Solarium.

Singles from $ 9
Doubles from $ 12
Lexington Ave., 48-49fh Sts.

New York City 10017
TEL: (212) PLoxa 5-4000
— or your travel agent —
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Series “TSL"
Test Set

Model TSL30

RHGiog

in «*»•*»

mi­

series "LL”
logarithmic IF Amplifier

Model LL3002

3GAR‘thM,C

aMPUFi£RS

Featuring'
Series U

Center Frequency
Bandwidth
Dynamic Rang
Construction

Price
MODEL

Dynamic displays
or,a test oi

TSL-Te
iacititaLe
accuracy '

; alignment
IF ampld'ers

i0K*TO«*»
;tmOH*CS

RHG has pioneered in the manufacture of
logarithmic IF amplifiers and Bulletin LA101
describes the complete line, including the “TSL”
log amplifier test set. Choose from MIL grade or
economy models, with center frequencies to 200
MHz, bandwidths to 100 MHz, and risetimes to
10 nanoseconds... with or without limited IF out­
puts. Or, contact the Sales Manager for your
specialized requirements.

RHG provides the microwave engineer with
a complete line of Microwave Receivers and Re­
ceiver Components (Catalog 67a), all solid state
FM Microwave Relay Equipment (Catalog 67b),
Mixer Preamplifiers (Bulletin MP-102), Solid State
IF Amplifiers (Bulletin IFA-103), Logarithmic IF
Amplifiers (Bulletin LA-101). Send for one or all of
these catalogs or see EEM Section 3400 for
comprehensive listing.

~D RHG ELECTRONICS LABORATORY, INC
94 MIIBAR BOULEVARD
FARMINGDALE, LONG ISLAND
NEW YORK 11735 (516) 694-3100

fa
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Automatic Control to Hear Jack Rodden on Orbital Gyrocompassing May 21

Rodden

Gyrocompassing is a technique for
determining azimuth orientation in ro­
tating coordinates. For earth pointing
satellites gyrocompassing is used to
provide the heading reference through
interconnection of gyroscopes and hori­
zon sensors. Many mechanizations of
instruments are possible for generating
gyrocompass information. These sys­
tems include a single gyro, a skewed
single gyro with horizon sensor, and a
system with a roll and yaw axis gyros
and a horizon sensor. Some of the sim­
ple mechanizations lead to high gas
expenditure and high vehicle angular
rales when combined with non-linear
controllers. A system of gyro intercon­
nections called decoupling loops arc
introduced to overcome these perfor­
mance problems.

The decoupling is advantageous for
instrumentation purposes because they
make the gyro gimbal angles directly
represent the vehicle attitude in the or­

bital coordinate system. It is concluded
that accurate attitude signals for pilch,
roll and yaw can be formed with body
mounted gyros.

Dr. Rodden is supervisor in the
Guidance and Controls Systems depart­
ment of the Space Systems Division of
the Lockheed Missiles & Space Com­
pany at Sunnyvale. He is a senior
member of the IEEE and of the AIAA.
He received his PhD in 1964 from Stan­
ford University. He has published sev­
eral papers on stabilization and control
systems for satellite vehicles, and is
coholdcr of a patent on an attitude
control system which uses magnetometer

sensors.
The meeting will be held at the Uni­

versity of Santa Clara Engineering Cen­
ter in room 551 at 8 pm on Tuesday,
May 21. There will also be an election
of officers. Dinner is to be across the
street at LeBoeuf (old Luccas) Restau­
rant at 6:30. Sec calendar.

It's Ladies Night for
Power Group's Annual
Meeting May 14

The final meeting of the 67-68 pro­
gram year will be held Tuesday, May
I4th, 7:30 pm at the Engineers’ Club
in San Francisco and will be highlighted
as the Group’s annual “Ladies Night.’’

Cocktails and dinner will be served
and a program which should prove in­
teresting to the ladies as well as to
members has been arranged.

Mr. Fred Binford of the Institute for
Mathematical Studies in the Social
Sciences at Stanford University will
speak on the subject of “Computer
use in elementary and secondary edu­
cation’’. Mr. Binford’s current work
features computer based instruction in
logic for classroom instruction in the
Fifth to Eighth grades. He will present
a philosophy of teaching founded on
computer based instruction in logic and
will discuss probable future applications
and the role of teachers in automated

classrooms.
Mr. Binford is particularly well qual­

ified in his field. He graduated from
Guilford College with a “B.Sc.” in
physics; following this he earned an
M.A. in philosophy at Stanford.

He has taught practically all levels
from First grade to College with em­
phasis in the fields of mathematics and
physics. He has been with the Institute

since 1961. See meeting calendar.

Vehicular Technology Chapter to Hear James Glasser on
Adjacent Channel Interference in
FM Communications Systems

Mr. James R. Glasser of Motorola Communications and Electronics will address
the Vehicular Technology chapter on Monday, May 20 at the Shadows Restaurant
in San Mateo at 8:00 pm. _____________________________________________

Adjacent channel interference is the
primary limitation on the channel spac-
ings and consequently the spectrum
utilization that can be obtained in the
Land Mobile Radio allocations. To
improve spectrum utilization, it has
been necessary to reduce channel spac-
ings and modify technical standards in
all bands. Today, most systems utilize
5 KHz deviation, but channel spacings
and technical standards vary from band
to band. This results in a variation in
adjacent channel interference protection
levels which are at a maximum in the
30 KHz spaced channels in the 150
MHz band, to a minimum in the 15
KHz spaced “tertiary” channels in the
same band.

James R. Glasser was born in Gay­
lord, Michigan, on October 16, 1938.
He received the B.S.E. and the M.S.E.
degrees in Electrical Engineering from
the University of Michigan in 1960,
and 1962 respectively.

While completing his studies he was
associated with Cooley Electronic Lab­
oratories of Ann Arbor, Michigan.
Since 1962, Mr. Glasser has been em­
ployed by the Communications Division
of Motorola, Incorporated, where he
has been responsible for studies con­
cerning interference mechanisms in
Two-Way radio systems. He is present­
ly a Group Leader engaged in research

on improving communcation radio de­

sign techniques.
Mr. Glasser has served as a commit­

tee member on Project Co-ordinating
Group No. 1 of the Land Mobile Ad­
visory Committee. He holds two pat­
ents and has several pending. He is
also a member of Tau Beta Pi and Eta

Kappa Nu.
No-host cocktails start at 6:00 pm.

Dinner is at 7:00. Make reservations.

See calendar.

Glasser
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Cal L. Thacker Chosen
Charter Chairman of
New Education Group Chapter

Dean Cal L. Thacker has been elected
to be the first Chairman of the newly
formed chapter of the Education Group,
SF Section.

Thacker

The new chapter has more than 75
Deans and faculty members from 6 Uni­
versities, 14 Junior Colleges and tech­
nical institutes in the Bay Area.

Other officers arc: Vice-Chairman: R.
P. Loomba, San Jose Slate College;
Secretary: R. B. Marxheimer, San Fran­
cisco State College; Treasurer: J. R.
Ward, U.S.N. Postgraduate School;
Program Chairman: J. E. Thomsen,

Cabrillo College.
Dean Thacker graduated from Cal-

Poly in San Louis Obispo and is com­
pleting his Master’s Work at California

Western University in San Diego.
Cogswell College was founded on

March 19, 1887 as a co-ed high school
and in 1930 the school became a Tech­
nical Institute. The school’s curriculum
is accredited by the Engineering Council

for Professional Development.
The College awards Associate in En­

gineering Degrees in fields of Electron­
ics, Mechanical, and Structural Engi­

neering Technologies.
This is a non-profit, privately endowed

Technical Institute, operating asachari­

table trust.
Dean Tom M urray of Heald Engineer­

ing College was the principal organizer

of the SF Chapter on Education.
The first meeting of the new chapter

will be held on Saturday, May 4 at
10 am at Rickey’s Hyatt House in Palo

Alto.

Visit Microwave
Exposition/68

San Francisco Hilton Hotel
Tuesday, Wednesday, Thursday

June 4,5,6
THE ONLY Exposition exclusively for designers, engi­
neers, specifiers, and executives who are responsible
for systems, sub-systems, devices, and techniques
involving frequencies beyond 250 me—including fre­
quencies generated by laser devices.
Hundreds of Microwave Products Will Be On Display!
Outstanding technical sessions include:
Micromin for the 70’s. Harold Sobel, Head, Microwave
Integrated Circuits Group, RCA Sarnoff Laboratories.
Semiconductors for the 70’s. Lester Eastman, Profes­
sor of Electrical Engineering, Cornell University.
Radar for the 70’s. Arthur Robinson, Technical Direc­
tor, RCA Missile and Surface Radar Division.
Filters for the 70’s. Nathan Lipetz, Branch Chief,
Microwave and Magnetics, U.S. Army Electronics
Command.
Measurements for the 70's. Arthur Estin, Assistant
Chief, Engineering Division, and Harvey Lance, As­
sistant Chief, Radio Standards Laboratory, National
Bureau of Standards.
Lasers for the 70's. Narinder S. Kapany, President,
Optics Technology, Inc.
Antennas for the 7Q’s. Thomas Charlton, Director of
R&D, and Joseph Sedik, Marketing Manager, Andrew
Corp.
Commercial Systems for the 70’s. John Gerling, Sec­
retary, International Microwave Power Institute, and
Executive Vice President, Genesys, Inc.
Marketing for the 70’s. Jerry Cain, President, Cain &

I 1 rib

Cometothe Microwave Exposition
Showplace of Ideas

San Francisco Hilton Hotel Tuesday,
Wednesday, Thursday, June 4,5,6
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Dr. J. B. Dennis on
Future Computer Architecture

Al the recent research seminar, held
April 15 at Santa Clara University, Dr.
J. B. Dennis pointed to two trends in
computing which are becoming apparent
and foretell a major transformation in
the architecture of computer systems.
One is the increasing importance of con­
currency or parallelism, both asa means
of improving hardware utilization
through multiprogramming, and as a
means of heightening the usability of a
computer through “multi-access” oper­
ation. The other is “programming gen­
erality”— the independence of an al­
gorithm description of the environment
in which it is used. Programming gen­
erality is the ability to move a program
within changing hardware; the ability
to use a program in the construction of
another — without the need of altering
the program description in any way.

Addressing mechanisms and processor
scheduling mechanisms appearing in new
machines are responses to the demand
for parallelism and generality, yet arc
only hints of greater changes not far
away. The future evolution of these
innovations is toward replacement of the
sequential processor by radically dif­
ferent designs.

BEFORE MAKING
HOTEL RESERVATIONS IN

Los Angeles

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 GR.nite 6-1241 - TWX WLA 6 657

FOR THE
SAN FRANCISCO

SECTION

AWWUAl
SVaEETIMG

will be by

JACK FISHER
and

SYLVIA GAYLORD

Known as "Keeper of the Keys”, Jack Fish­
er has been unlocking the latest rhythms
with the greatest of please ever since his
debut as a boy pianist of twelve. Each in­
dividual artist within this talented organi­
zation is a star in his own right, but every
nowand then, everything stops—dancing,
wining, dining—and everyone just listens
to Jack at the piano.

The evening features a no-host cocktail
hour at 6:30 P.M. followed by a Roast
Prime Rib of Beef Dinner at 8:00 P.M.
and dancing ’til after Midnight. The place
is the Palo Alto Hills Golf and Country
Club, 3000 Alexis Drive, Palo Alto, Friday,
June 7 and tickets are $7.50 per person.

FFTOAY
JUiME 1

\
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Reliability to Hear Stewart on
Impact of Physics on Theory

The impact of physics on the theory of reliability will be presented by Dr.
R.G. Stewart of Lockheed Palo Alto Research Laboratory at the May 16 meet­
ing of the Reliability group. The topic “Reliability Physics” will be given at
8:00 pm in Stanford University, Physics 104, following dinner at 6:00 pm at
Rick's Swiss Chalet. See calendar.

The widely used, statistically based,
foundations of reliability have acted
to a certain degree to prevent mean­
ingful utilization of scientific and engi­
neering knowledge as a basis for pre­
dicting device and system performance
as a function of time and stress. By
restructuring some of the basic ideas,
such as failure rate, towards the needs
of the scientist or engineer rather than
a statistician, many new insights and
results can be derived. The variability
aspect of the problem is not necessarily
the most important one when compared
with the effect of stress dependent fail­
ure mechanisms that may change by
many orders of magnitude.

Dr. Stewart has been engaged in the
Physics of Failure approach to reliabili­
ty since 1958. At the Lockheed Palo
Alto Research Laboratory, he is a mem­
ber of a group studying failure modes
and failure mechanisms in integrated
circuits. He has an A.B. and M.S. in
Physics from the University of Illinois,
and a Ph.D. in Physics from Illinois
Institute of Technology. Dr. Stewart
worked for Armour Research Founda-

Stewart

lion (now I IT Research Institute) and
Argonne National Laboratory prior to
joining Lockheed.

1968 FALL
JOINT COMPUTER

CONFERENCE
Sponsored by the American Federation

of Information Processing Societies, De­
cember 9-11, San Francisco. Technical
program sessions in Civic Auditorium; in­
dustrial and educational exhibits in
Brooks Hall; both at San Francisco Civic
Center.

For further details, contact Dr. William
H. Davidow, General Chairman, 1968
FJCC, 395 Page Mill Road, Palo Alto,
California. 94306

VVESCON TO TAKE A NEW LOOK
AT INDUSTRIAL DESIGN

The Industrial Design Awards pro­
gram, a longtime WESCON favorite,
emerges for 1968 with a brand-new look.
Entry materials will start arriving at
your companies about April 15. What's
so different? Well for one thing, entries
will be chosen by category of product —
tentative headings include Instruments
and Instrumentation, Production and
Fabrication Equipment, Computersand
EDP. Components, Materials, and Sub­
systems, and Shelf or Shipment Packag­
ing. There will be winners in all cate­
gories.

Dean Andrus Will Describe to SCV Subsection
An AC Electric Automotive Drive System

The Santa Clara Valley Subsection will hold a meeting on 15 May at 7:30 in
Room E551 of the Sullivan Engineering Center at the University of Santa Clara.
The subject of the meeting will be “An A.C. Electric Automobile Drive System.”

An A.C. electric drive system pre­
sently installed and operating in a
tracked vehicle will be presented by
Dean C. Andrus, Sr., Electrical Engi­
neer of the Ordnance Division of FMC
Corporation, San Jose. This system
utilizes two D.C. link frequency con­
verters to provide variable frequency
power to the A.C. induction motors
driving the tracks. These converters
are solid-state units using some of the
largest SCR’s available for inverter use
today. It is the only A.C. system ever
applied to a tracked vehicle and prob­
lems peculiar to tracks will be presented.

Mr. Andrus received his BS degree
in electrical engineering from M.I.T. in
1959 and has been with FMC since
1961. Recent projects include the de­
sign of automated test equipment for
production line testing of electronic
assemblies and harnesses, timing and
logic circuits for a number of simulated-
weapon training devices, and a zip
code translator for an automated post
office installation. No dinner.

Professional
and Executive

LOANS
$1500 to $5000

BY MAIL
Confidential...No Collateral
FIRESIDE Thrift - specializing in
unsecured loans for qualified exec­
utives and professional people, of­
fers a prompt money service aimed
at supplementing the usual sources
of personal credit. NO collateral.
NO endorsement. NO embarrassing
investigation. All details handled by
mail in complete privacy. Up to
three years to repay. Resources
over $50,000,000.00.

For complete details write•

Mr. JAMES J. GALIA, Sr. Loan Officer

S(aUmxU!\ Thrift

Fireside Building, Dept 2-58
REDWOOD CITY, 94063, CALIF.

California Residents Only
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Brian Unter on New
Spectrum Analyzer for
EMI Measurements at
EMC Meeting

Circuit Theory May Meeting to be Panel on
Modern Active Filter Design Techniques

This panel of four will explore modern active filter design techniques at
the Wednesday, May 22 Meeting of the Circuit Theory Chapter. The meet­
ing will begin at 8:00 pm in room 134, .McCullough. Bldg., Stanford Univ.
Dinner is called for 6:00 pm at the Red Cottage in Menlo Park. Reserva­
tions. Sec calendar.

Kerwin Mura Rigby Orchard

Graham .A. Rigby was born in Melbourne. Australia
on March 31, 1940. He received the B.Sc (Physics)
and M.Sc. (E E.) degrees from the University of Mel
bourne in 1961 and 1963, respectively. In 1966 he
received the Ph.D. degree from the University of
California, Berkeley. He was appointed Assistant Lee
turer in Electrical Engineering at the University of
Melbourne in 1963, and was appointed Assistant Pro­
fessor of Electrical Engineering at the University of
California, Berkeley in 1966. His research interests
were formerly in high speed switching circuits and
are currently in linear integrated circuits, with a
special interest in selective amplifiers. Dr Rigby is a
member of Sigma Xi and the Institute of Radio and
Electronic Engineers.

William J. Kerwin was born in Portage. Wisconsin
on September 27,1922. He received the BS degree in
physics in 1948 from the University of Redlands,
Redlands, California and the MS-EE and Ph.D de­
grees from Stanford University in 1954 and 1967,
respectively.

From June 1948 to February 1962 he was a Research
Scientist at the Ames Research Center of NASA From
1948 to 1962 he was chief of the Measurements Re­
search Branch at Ames Research Center, responsible
for the development of space satellite and space
probe instruments, wind tunnel, shock tube, and bal­
listic range instrumentation. During 1962 he was as­
sociated with the Stanford Linear Accelerator Center
as head of the Electronics Department, and in Decem­
ber, 1962, he returned to Ames Research Center as
chief of the Space Technology Branch.

Dr. Kerwin is an Associate Fellow of the American
Institute of Aeronautics and Astronautics, and a mem­
ber of Sigma Xi.

Sanjit K. Mitra was born in Calcutta, India on No­
vember 26, 1935 He received the B Sc. (Hons ) de­
gree in physics in 1953 from Utkal University, Cuttack,
India, the M Sc (Tech.) degree in radio physics and
electronics in 1956 from Calcutta University, the M S
degree in 1960 and the Ph.D degree in 1962 in elec­
trical engineering from the University of California,
Berkeley.

He was with the Bell Telephone Laboratories. Holm-
del, N J., 1965—1967. At present he is an Associate
Professor of electrical engineering at U.C. Davis. He
is also a consultant to Ampex. In 1967, he was a
staff engineer at Lenkurt Electric Co.

Dr. Mitra has published a number of papers in the
field of active and passive networks and is the author
of a forthcoming book entitled, “Analysis and Syn­
thesis of Linear Active Networks" to be published by
John Wiley and Sons, New York. N Y.

Dr. Mitra is a member of Sigma Xi and Eta Kappa
Nu.

Henry J. Orchard was born in England in 1922 and
received the degrees of B Sc. and M.Sc in mathema­
tics from the University of London in 1946 and 1951
respectively During World War II he was teaching
telecommunications at the Central Training School
of the British Post Office Engineering Department.
In 1947 he was transferred to their Research Station
at Dollis Hill where he was occupied with research
into network theory and design. In 1961 he emigrated
to the United States and joined Lenkurt Electric Co.
in San Carlos, Calif, as a consultant in network de­
sign. Presently he is in the Advanced Development
department in charge of circuit research and scien­
tific computing.

Mr. Brian Unter of the Hewlett-
Packard Microwave Laboratory will
discuss a recently developed RF Spec­
trum Analyzer and its application to
RFI/EMC measurements at the May
20 meeting of the Electromagnetic Com­
patibility Chapter.

EMI measurements made with man­
ually-tuned receivers arc inherently slow
and rather restrictive in viewing an
interference signal spectrum. The ad­
vantage of using a spectrum analyzer
m EMI work is the immediate wide
frequency range spectral display, which
is very useful in identifying the type
of interference signal present. Signals
including CW, modulated CW, pulsed
RF and impulse noise signals arc easily
identified by their spectral signature.

Unier

Brian Unter is a Project Leader in
the Signal Analysis Section of the Hew­
lett-Packard Microwave Laboratory.
This section is concerned with the de-
velopment of spectrum analyzers,
broadband detectors, and power me­
ters. He is a graduate of the University
of Wisconsin where he received his BS
and MS degrees in Electrical Engineer­
ing. He is a member of IEEE, Tau
Beta Pi, Eta Kappa Nu, and Kappa
Eta Kappa. Prior to joining HP in
1965, he was a half-time instructor and
graduate researcher for Wisconsin's

weather satellite program.
The meeting will be at 8:00 pm in

the Hewlett-Packard Auditorium. Din­
ner has been arranged at Rick’s Swiss

Chalet at 6:00 pm. Reservations —see
calendar.

Northern California’s finest microwave instrumentation, components and materials
COUNTIS
Industries

Microwave Ferrites

MICRO-POWER Inc.
Microwave Sweep

Oscillators/Power Supplies
for Microwave Tubes

RODCO
RF Coaxial Assemblies

FILMOHM
Corporation

Microwave Resistors/Thin
Film Components/

Bolometers and Thermistors

MICRO-TEL
Corporation

Wide Range Receivers/
Remote Control Attenuators

/Micro Signal Sources

ROYAL
Microwave Devices

Waveguide Switches/
Waveguide Terminations/

Pressure Windows

GOMBOS
Microwaves. Inc.

Microwave Filters/Cavity
Oscillators/Waveguide

Components

OMNI SPECTRA Inc.
OSM® Min. Coaxial Com­

ponents & Inst's./OSM® &
OSSM Min. Coaxial Con-
nectors /S.S. Oscillators

WALTRONIC
Sales

Distributors for Filmohm/
Omni-Spectra/Torque
Controls/Uniform Tube

WALTER ASSOCIATES, Inc./P.o. Box AN/Los Altos, Calif. 94022/(415) 941-3141
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Synchronizable Code for the Noiseless Channel
To be Surveyed for IT Chapter by Robert Scholtz

Dr. Robert A. Scholtz, Assistant Pro­
fessor USC will address the Information
Theory Chapter on Thursday, May 16.
His subject will be “A Survey of Syn-
chronizablc Code for the Noiseless
Channel”.

A synchronizable code has been stud­
ied for less than a decade by communi­
cation theorists. After a historical and
tutorial review of a handful of signifi­

cant papers, Dr. Scholtz will discuss
unifying aspects of the theory and pre­
sent further unpublished results. A new
algorithm for constructing comma-free

dictionaries of maximal size will be pre­
sented and the concept of a variable
word length comma-free code will be
developed.

Dr. Scholtz received his Ph.D. from
Stanford University in 1964 and is cur­
rently an Assistant Professor in the De­
partment of Electrical Engineering at
University of Southern California.

The meeting will be held in the SRI
main conference room at 8:30 pm.
Dinner is to be at L’Auberge French
Restaurant at 6:30 pm. Sec calendar.

Com Tech to Hear Horta & Doell
On Revenue Data Transmission System.

At the Wednesday, May 15 meeting
of the ComTech Chapter Mr. R.F.
Horta and Mr. F.C. Doell will discuss
engineering aspects of the 230.4 kilobit
switched data system developed for the
Pacific Telephone Revenue Accounting
Department. Mr. Horta will discuss
the transmission aspects of the system
and its relation to Data Net 50, which
is covered by FCC tariffs. Mr. Doell
will discuss noise and error performance
of the system; lie will describe some
solutions to the noise problems en­
countered on T carrier portions of the
circuit.

This data system is the first of its
kind that can operate up to 250 kilo­
bits. Switching of the data connections
is accomplished at T carrier frequency.
Selection of a connection between any
two of the nine revenue accounting
centers is accomplished by dialing the
connection from any of the data ter­
minals.

At 9:00 pm following the discussion,
there will be an inspection tour through
the San Francisco Revenue Accounting
Center which is equipped with a 230.4

kilobit data station working with an
IBM 2701 Line Adaptor and a 360-30
type Computer.

Mr. Horta received his B.S. degree
in Electrical Engineering from the Uni­
versity of California at Berkeley in
1941. He attended the Bell System
Data Communications Course at
Cooperstown, New York in 1962. Pre­
sently he is responsible for transmission
design of wideband data systems of
Pacific Telephone Company in the bay

area.
Mr. Doell received his B.S. degree

in Electrical Engineering at the Uni­
versity of Washington in Seattle in
1962. He attended the Bell System
Data Communications Course at
Cooperstown, New York in 1967. Pre­
sently he is responsible for noise, cross­
talk, and protection aspects of voice
frequency carrier and data systems of
the Pacific Telephone Company in the

bay area.
Dinner will be at the Ritz Old Poodle

Dog Restaurant at 6:15 pm (Cocktails
5:45 pm). See calendar.

It's WINE TASTING for the
Nuclear Science May 27 Meeting

The May meeting of the Nuclear Science Group will be primarily a so­
cial event. Members, potential members, their wives, and friends are all
invited to a tasting of premium red and white wines provided by Concannon
Winery at their winery in Livermore. A variety of cheeses and bread com­
plimenting the wines will also be served. Following the wine-tasting, the
group will have dinner at the Livermore Ranch House.

After the dinner Mr. Ted Hamm of
the Diagnostics Systems Division of

Lawrence Radiation Laboratory at
Livermore will discuss the findings of a
survey party that examined 3,000 square
miles of Alaskan terrain for use as fu­
ture test sites. Some of the engineering
problems that can be anticipated in this

environment will be outlined. This pres­
entation will also include many colored
slides that reveal the indigenous animal
life and Eskimo culture.

The results of the election of the of­
ficers for the coming year will be
announced. See calendar.

Commerce Secretary Smith
Headline WESCON Speaker

Secretary of Commerce C. R. Smith
will deliver the keynote address of
WESCON week at a Sponsors Luncheon
of the WESCON board of directors.

Secretary Smith received his cabinet
appointment last March, after a30-ycar
career as a world leader in aviation. He
has served a* president and later board
chairman of American Airlines since
1934, except for a three-year period dur­
ing World War II. During the war. he
was a major general and Deputy Com­
mander of the Air Transport System.
and was highly instrumental in building
the U.S. Army global transport system.

OZONE-FREE
AND STANDARD XENON LAMPS

OTHER CHRISTIE
XENOLITE

PRODUCTS

Lamphouses
Rectifier Power Supplies
Igniters
Slide and Movie Projectors

CHRISTIE ELECTRIC CORP.
3416 W. 67th St, Los Angeles, California 90043
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AES June Meeting to be Annual
Barbeque Steak Dinner and Wine Tasting

The Aerospace and Electronic Systems Chapter will enjoy their annual
barbeque steak dinner with wine tasting at the Paul Masson winery on
Wednesday, June 5. The steaks will be choice New York State cuts bar-
bequed before your very eyes at the winery. Paul Masson will supply all
the wines for the wine tasting, as well as the table wines for the dinner.
Since an accurate count of attendance is necessary, please mail your check
for $4.75 per person not later than May 20 to Al Hastings, 3940 Grove
Ave., Palo Alto, California 94303.

SSC to Hear Richard Smallwood on
Encoding of Medical Opinion for the
Planning of Medical Care Systems

Last summer the Stanford Facilities
Medical Group was formed to carry
out a systems planning study for the
design of the new Stanford Medical
School Patient Care Facilities. This talk
will describe some of the results of our
preliminary problem formulation for
the project as well as some of the more
recent studies that are currently in

progress.

Smallwood

In particular one very critical com­
ponent of the planning project is a
model that describes the patient care
demand upon the medical facilities.
This model will be discussed and special
attention will be given to the computer
dialog system that has been developed
to obtain the necessary medical data
from practicing physicians for fixing
the elements of the model. Some initial
experiences and results in using this dia­
log system will also be presented.

Richard D. Smallwood’s professional
interests include: large scale system
planning (especially medical care sys­
tems), mathematical modeling, decision
analysis, and man-machine systems. He
received his S.B. in 1957, his S.M. in
1959, and his Sc.D. in 1962 in Electrical
Engineering from the Massachusetts In­
stitute of Technology. He is currently
affiliated with Bolt, Beranek and New­

man Company and with the Stanford
Research Institute as a consultant. In
1964 he joined the faculty al Stanford
University and is currently as Associate
Professor in the Department of Engi­
neering-Economic Systems and the De­
partment of Electrical Engineering.

Elections will also be held at this
meeting. Any suggestions should be
phoned to Hugh Mays at 321-7250.
The meeting will be held Monday, May
20 at SRI in conference room B, 8 pm.
Dinner will be at Dinah’s Shack at
6 pm. See calendar.

WESGO
Your local

manufacturer

GOLD, SILVER,
PLATINUM

and alloys thereof
IN ALL FORMS

**********************

ALUMINA CERAMICS
rapid delivery in

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

BRAZING ALLOYS**********************
For service call

593-3121
WESTERN GOLD & PLATINUM

Belmont, California

PMP Chapter to Hear
Don McWilliams on
Dielectric Isolated
Integrated Circuits

Dr. Don McWilliams, Project leader,
Microelectronics Center, Lockheed Mis­
siles and Space Company, Sunnyvale,
will address the Parts, Materials and
Packaging Group on Tuesday, May 28
at 8:00 pm on the subject: Integrated
Circuits, Photocurrents and Q-Swilched
Lasers. The meeting will be held at
Hewlett-Packard Co.’s conference room
“M” in building 5.

The talk will cover photon-integrated
circuit interaction which is a complex
electronic equipment problem. A realis­
tic appraisal of possible current contri­
butions due to hole-electron pairs
generated in or near semiconductor
junctions as an important part of cir­
cuit design in advanced equipment will
also be covered. The manner in which
dielectric isolation construction techni­
ques can improve the ability to predict
circuit response and minimize photo-
current will be shown. Included will be
a discussion on the Q-switched neo­
dymium laser as a flexible tool which
can greatly ease the difficulty of testing
and qualifying new circuits. With cer­
tain limitations due to dosimetry, it can
provide the most effective way for non­
destructive testing of volume production

integrated circuits.
Dr. McWilliams received his Ph.D.

in Physics from Iowa State University
in 1962. Prior associations have been
with North American Autonetics Divi­

sion in the Solid State Devices Labora­
tory and in the Microelectronics Center

at TRW Systems.
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1968 REGION SIX CONFERENCE
May 20, 21, 22, Portland, Oregon

SHERATON PORTLAND MOTOR INN
May 20, 10:00 AM—12:00 Noon

OPENING KEYNOTE PANEL

"THE IMPACT OF TECHNOLOGYJDN MANKIND"

Moderator: Walter P. Dyke. Field Emission Corporation
Panelists- John M Brookhart. University of Oregon Medical School

Walter H Brattain, Whitman College
Guilford L. Hollingsworth, Boeing Scientific Research Labs.
Otto H. Schmitt. University of Minnesota
—

May 20, 1:45 PM —5:00 PM

SIMULTANEOUS SESSIONS

OCEANOGRAPHY

Keynote Address:
"Oceanography and Electronics"

Stephen ) Ncshyba
Oregon Slato University

Technical Papers:
•'Oceanography at a Glance"

Alyn C. Duxbury
University of Washington

"Oceans Without Megohms"
John D Isaacs
Scripps Institute of Oceanography

"Mlcroscalo Phenomena in the Ocean
and Atmospheric Boundary Layer"

Stephen Pond
Oregon Slate University

"Measurement Required for Theoretical
and Numerical Simulation
of Mcsoscalc Oceanic Motions"

James J O'Brien
National Center for Atmospheric
Research

"Synoptic Analysis of
Global Scale Ocean Parameters"

Peter R Talro
Fleet Numerical Weather Facility

ENERGY SOURCES

Keynote Address:
"Energy Sources of the Future With
Emphasis on the Light Elements"

James L. Tuck
Los Alamos Scientific Laboratory

Technical Papers:
“A Snapshot of Fusion Power Research"

Ralph W. Kilb
General Electric Company

"Rocent Developments in
Electro-Chemical Battery Power Sources"

Morris Eisenbcrg
Electrochemical Corporation

"Nuclear Power in the Northwest"
Donald Brochl
Portland Ccneral Electric Co.

"The Cenlralia Fossil Fueled
Steam Electric Plant"

E R. deLuccla. et al
Pacific Power and Light Co

May 21, 8:45—12:00 Noon
SIMULTANEOUS SESSIONS

TRANSPORTATION

Keynote Address:
"The Fuluro of Transportation
Technology"

Richard C Dorf
University of Santa Clara

Technical Papers:
"Modeling and Simulation of a
Logistical Transportation System"

Marlin H Mickle, ct al.
University of Pittsburgh

"Traffic Signal Timing by Moans of an
Adaptive Controller of Traffic
(ACT) System"

Donlan F. Jones
Sylvanla Electric Systems

"The Application of Electronics
Technology to the Bay Area Rapid
Transit District Systom"

D N Aboudnra
Bay Area Rapid Transit District

COMPUTER

Keynote Address:
"Computer Technology —
Past, Present and Future"

John A Harr
Bell Laboratories

Technical Papers:
"Meta-Assembly Made Easy"

Myron A. Calhoun
Fairchild Semiconductor R.&D. Lab.

“The Stenomark Reader: A New
Approach to Man-Machine-Man
Communication”

Scott R. Gilpin, et al
IBM Corporation

"The Potential Use of Fingerprint
Identification Systems
in the Automated Society"

John E. Gaffney. Jr., et al.
IBM Corporation

"The Computer and I”
Wayne E. Garber
General Electric Company

May 21, 1:45 PM —5:00 PM
SIMULTANEOUS SESSIONS

BIOSCIENCE AEROSPACE

Keynote Address:
"Bioengineering Principles
Applied to Iho Development of
Bioengineering Scionco"

Otto H. Schmitt
University of Minnesota

Technical Papers:
"A Flexible Data Acquisition
and Formating System for Digital
Computers with Biomedical
Applications"

Walter A Peterson. Jr.
University of Oregon
Medical School

"A Summary of tho Ear
as an Analyzor of Sound"

Victor W. Bolic
Oklahoma Stato University

"Recent Improvements In the
Application of Imago Intensifies to
Radionuclide Imaging in
Nuclear Medicine"

William H. Beierwaltes. et al.
University of Michigan
Medical Ccntor

"Magnetic Vldoo Recording
la Medicine"

Joseph Rolzen
Ampex International Corporation

Keynote Address:
"Electronics in Aerospace”

Guilford L. Hollingsworth
Boeing Scientific Research Labs.

Technical Papers:
"Laser Aiming Simulation (LASLM)"

R. L. Dobson
IBM Corporation

"Evaluation of the
Multipurpose Concept for
Earth Application Satellites"

Jay J. Karlin
General Electric Co.

"The Use of Flight Simulation in the
Supersonic Transport Development"

David Lclscy
The Boeing Company

"An Aeromedical
Electronic Stethoscope"

J. A. Mastropaoio
Douglas Aircraft Division

May 22. 8:45 AM—11:45 AM

SIMULTANEOUS SESSIONS

COMMUNICATIONS EDUCATION

Keynote Address:
"Communications In the
Service of Mankind"

Julian D. Tebo
Bell Telephone Laboratories

Technical Papers:
"High-Power Wideband TWT
Power Amplifier Systems"

Louis L. Fisher
Alto Scientific Company. Inc.

"The Navy's World Wide
Communication System"

John J. Weigel
Naval Communication Station

"Design Concepts for Communications
for the Fast Flux Facility"

Roy C. Hoffman
Douglas United Nuclear. Inc

"The Land Mobile Spectrum Crisis"
David C. Pinkerton
General Electric Company

Key note Address:
"What Part has Electricity
Played In Education?"

Ceorge W. Glee son
Oregon State University

Technical Papers:
"Educational Technology"

Richard C Dcrf
University of Santa Clara

••Television's New Role In Education"
Richard H. Bell
Ampex Corporation

"Whither Computer-Science Education"
Louis N Stone
Oregon State University

"The Role of Television A
Computers in Engineering"

John Wentworth
Radio Corporation of Amenca

May 22, 2:30 PM —5:30 PM

SIMULTANEOUS SESSIONS

LASERS SIMULATION

Keynote Address:
"Non-Military Applications of Lasers"

Narinder S. Kapany
Optics Technology. Inc.

Technical Papers:
"On the Stale of the Art of the Laser —
A New Tool Seen in a Practical Light"

Viktor Met
Electro Optica Associates

"Practical Applications of
Visible Output CW Gas Lasers"

Robert Mortensen
Spectra-Physics. Inc.

"Improved Laser Extensometer"
William J Coleman
Battelie N'onhwest

"Laser Interferometer
Earth Strain Measurements”

Victor Vali
Boeing Scientific Research Labs.

Keynote Address:
"A Little Simulation —
And How It Grew”

|ohn H McLecd
Simulations Councils, fee.

Technical Papers:
"Simulation of a Computer Central"

James E. Herrick
Serv ice Technology Corporation

"Plutonium Inhalation Model
Simulates the Long-Term Burden of the
Deep Lung and Systemic Organs"

Paul J. Dionne, et al.
Pacific Northwest Laboratcry

"Monte Carlo Simulation
of System Reliability"

Thomas L Fagan, et al.
General Electric Company

"Analog Computer Simulation
of Hemolysis Kinetics"

Robert E Swanson
University of Oregon Medical School

CONFERENCE COMMITTEE:

Chairman .........Langdon C. Hedrick

Vice-Chairman .. William D. Walker
Program Chairman .... G.I. Johnston
Publicity & Publicalions . R.E. Show
Finance.............. Charles K. Shanks
.Arrangements .... Paul M. Sweeney
Tours ...................... James G. Miller
Student Papers........ Warren Collier
Ladies Activities. .. Mrs. Lu Walker

SPECIAL EVENTS:

Banquet: May 21. 7:00 PM—9 00 PM
Speaker: Senator Mark O. Hatfield. "What is Man?”
Luncheon: May 22. 12:00 Noon—2:15 PM
Speaker: Dr. Alfred J. Eggers. "Aerospace Technology and Society”

OTHER ACTIVITIES:

Sunday May 19: Steam Train Ride and Barbecue
Monday May 20: Tour Rodgers Organ Co.. Ladies City Tour
Tuesday May 21: Tour Tektronix. Inc.. Ladies Brunch and Harbor

Tour
Wednesday May 22: Tour Oregon Primate Research Center. Ladies

Ml. Hood Trip
Thursday May 23: Tour The Dalles Dam and Extra High Voltage

Laboratory

Address Request for Preregistration information to:
IEEE Region Six Conference

Registration and Reservations. P.O. Box 831
Portland. Oregon 97207

OR
SAN FRANCISCO SECTION OFFICE

701 Welch Rd . Palo Alto
Phone 1415) 327-6622

LANGDON C. HEORICK
Chairman
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CANDIDATES FOR OFFICE
SANTA CLARA VALLEY

SUBSECTION

Carl P. Hollstein, Jr., received his
B.S. and M.S. degrees in electrical
engineering from the State Univer­
sity of New York at Buffalo in 1961
and 1964.

He joined IBM in 1964 at San
Jose, California. His first assign­
ment involved designing data ac­
quisition amplifiers for process
control systems. This was followed
by advanced circuit design for the
disk file area.

Mr. Hollstein is a member of the
IEEE Santa Clara Valley Subsection.
He served as Secretary-Treasurer
for this group during the 1966-67
term, and as Vice-Chairman during
the 1967-68 term.

S.H. Marx received a B.E.E. degree
from the Polytechnic Institute of
Brooklyn, and an M.S.E.E. from
Columbia University.

Mr. Marx has been with the Phil-
co SRS/WDL Divisions since 1962.
He organized the electro-mechanical
equipment activity and the inertial
laboratory in the SRS Division Guid­
ance and Control Department. He
has been responsible for the design
of a dither type scan, and for the
analysis, design and testing of a
variety of damping systems for use
in passive stabilization systems;

Marvin B. Rudin received his BSEE
from the California Institute of Tech­
nology in 1949 and his MSEE from
CIT in 1951.

He has written papers on inte­
grated circuits, telemetry multiplex­
ing, modulation, and synchroniza­
tion, and on microwave stabilized
oscillators for radar applications.

Since January 1966, he has been
Manager of Linear Integrated Cir­
cuits (LIC) at Fairchild Semiconduc­
tor Research and Development Lab-
ratory, where he directs circuit and
system research and development
in LIC’s.

Lewis B. Steward received most of
his formal engineering education
from San Jose State College and
Santa Clara University. He served
with the USMC 1942/43.

At present he is a senior staff
scientist with ITT Jennings Radio in
San Jose. He has held various po­
sitions with Jennings — from Design
Engineer to Vice President, Director
of Engineering. He has been an ac­
tive amateur radio operator since
1933 and is responsible for nine pa­
tents granted on Jennings products.

Let Hopkins scan, fix & qualify
your equipment to meet specs!

Hopkins Engineering Co., with more
than 20 years of experience in design­
ing, developing and manufacturing
power, communication and general
purpose filters, now offers complete,
expanded, RFI/EMI testing facilities...
to scan, fix and qualify your equipment.

Hopkins new RFI/EMI testing services
cover frequencies from 30 Hz to 10,000
MHz. Facilities are available for testing
all sizes of equipment from miniature
DC motors to giant central power dis­
tribution systems; and all types of cir­
cuits from simple relays to complex
sophisticated space packages.

In Hopkins' air conditioned shielded
enclosures, latest testing equipment is
now ready to make a diagnosis for you.
'Round the clock testing service is
available if required. All backed by two

decades of solving RFI/EMI problems
with thousands of types of custom-
made filters.

Hopkins experience in the RFI/EMI testing.
prototype development and filter manufac­
turing can help you deliver equipment to
meet the following MIL SPECS, and others:

MIL-I-6181D MIL-I-16910C
MIL-1-26600 MIL-l-11748
MIL-Std-826 MIL-Std-461*
MIL-Std-462* MIL-Std-463'

'Tentative
Tests to meet special customer-authored
EMI specifications are scheduled daily. Save
time. Hopkins will design, develop and man­
ufacture prototypes and mass-produce RFI/
EMI filters so that your equipment or com­
ponent will meet any interference or opera­
tional requirement.

2Tor measurements, analysis, cor­
rective recommendations and filter
hardware, try Hopkins service for a
welcome change. Contact the local
Hopkins representative in your area,
or the Marketing Department...

P HOPKINS
Engineering Company

12900 Foothill Boulevard, San Fernando, California 91342
Telephone (213) 361-8691-TWX 213 -764-5998 Cable: HOP

A Subsidiary of Maxson Electronics Corporation
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CANDIDATES FOR OFFICE
EAST BAY

SUBSECTION

The man
we want
knows how
we did this.

That sharp, complex illustration will give you a good idea of
how far we've come in cathode ray tube information display.

Far. But not far enough.
To go much further, we'll need a man who has spent the

last eight or ten years working on the design of cathode
ray tube deflection circuits. A man who's familiar with
deflection yoke design and, hopefully, with off-axis guns.
A man who specializes in solid state, ultra-linear, high
resolution equipment.

We'll pay handsomely to get a man like this (there aren't
many of his kind around). We'll assign him to our Advanced
Equipment Development Department in Palo Alto. In effect,
he'll be an outside consultant working on the inside. Our
"blue sky" man.

If you have an MSEE (or equivalent experience), and
want to be our Engineering Specialist in Deflection Circuits,
call collect or write: J. J. Sims, Employment Manager,
Dept. DC, 3939 Fabian Way, Palo Alto, California 94303.
Phone (415) 326-4350.
Whatever your interest in information display, we’re
interested in you. Call or write L. H. Stallworth at the
address shown above.

PHILCO

WESTERN DEVELOPMENT LABORATORIES DIVISION

An Equal Opportunity Employer

CHAIRMAN
E.D. Jackson—IEEE Member, 1961
AA degree from Hartnell Junior College. While attend­
ing University of California at Berkeley, he assisted
in research on Stress-Strain Analysis of Bridge Con­
struction. Has worked for Pacific Telephone and Tele­
graph Company since 1952 in Communications Trans­
mission Design. Currently heads up the Transmission
Quality group for Central Counties Area. He has
served on the Membership Committee lEEE/San Fran­
cisco Section, Coordinated IEEE booth at Computer
Conference in San Francisco, served as Secretary of
East Bay Subsection and is currently Vice Chairman
of the East Bay Subsection.

VICE CHAIRMAN
Theodore Hamm, Jr.—IEEE Member
Ted Hamm was graduated from the University of
California at Berkeley in 1957 with the BSEE degree.
He has been associated with the Lawrence Radiation
Laboratory for the past ten years and currently is a
Project Group Leader in the EE Department at the
Lawrence Radiation Laboratory in Livermore. He is
a past Program Chairman, Secretary-Treasurer and
Vice Chairman of the East Bay Subsection of IEEE
(IRE). He is currently Secretary of the East Bay
Subsection.

SECRETARY
J.L. Cattolica-IEEE Senior Member
Graduate of the University of California with a B.S.
degree in Electrical Engineering. He joined the Pacific
Gas and Electric Company in 1937, and worked with
the Construction Department. He later transferred to
the Engineering Department as an Electrical Engineer,
holding various positions in the Engineering and Op­
erations Department. His present position is District
Electric Superintendent East Bay Division. Mr. Cat-
tolica was an Electronics Officer in World War II. He
has worked on several committees for the East Bay
Subsection, was Program Chairman in 1964 and Ar­
rangements Chairman in 1965 and Treasurer in 1967.

Robert B. Nannizzi—IEEE Member
Mr. Nannizzi graduated from the University of Cali­
fornia in Berkeley in 1963 with a B.S. degree in Elec­
trical Engineering. After graduation he worked for
Lockheed Missiles and Space Company for two years.
In 1965, he joined Bechtel Corporation as a Power
Systems Engineer. He has been an IEEE member
since 1962, served on the Membership Committee in
1966 and is currently Publicity Chairman for the East
Bay Subsection.

TREASURER
F.G. Doell—IEEE Member
Mr. Doell graduated from the University of Washing­
ton in 1962 with a B.S. degree in Electrical Engineer­
ing. He is currently employed by Pacific Telephone
and Telegraph Company as an Engineer in the Chief
Engineer’s Protection group. Mr. Doell is Subchairman
of the San Francisco Section Membership Committee
and has been Chairman for the East Bay Subsection
for the past two years.

Lewis L. Neubacher-IEEE Senior Member
Mr. Neubacher is a graduate of Purdue University with
a BSEE degree. He is a registered professional engi­
neer in the state of California. He was employed by
Pacific Gas and Electric Company in 1931 in the Val­
uation Department. Subsequently he served as Dis­
trict Planning Engineer, Division Senior Substation
Engineer and currently as Division Senior Distribution
Engineer in Oakland. At present he is Arrangements
Chairman of the East Bay Subsection of IEEE.
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Manufacturer / Representative Index
A. D. Data Systems...................................W.K. Geist Co.
Adret Electronics...................................... W. ii. Co.
Aertech................................................ Jay Stor f.$$oc.
Analogic Company..............................
Andar Corporation.................................
Applied Dynamics, Inc............................J. *j. : n..C«>
Applied Microwave Laboratories........................ 5 Sion?

Inland Testing Laboratories.....................W. K. Geist Co.
Instrumentation Technology

Corporation...........................Components Sales Calif.
Intercontinental Instruments Inc...........T. Louis Snitzer

Kepco, inc......................
Krohn-Hite Corporation

,.............. V. T. Rupp Co.
L & M Engineering, Inc.

Ballantine Laboratories, Inc....
Basler Electric Co......................

........T. Louis Snitzer Co.

...Abbott Enginxriug Co.
Boonton Electronics Corp....... ............O’Halloran Assoc
Business Information Tech..... ........ T. Louis Snitzer Co,

Canoga Corporation..................... Jay Stone c, f.sjoc.
Canoga Electronics Corp..................... '
Century Electronics

& Instruments........................ T. Louis Snitzer Co.
Cherry Electrical

Products Corp.................... Abbott Engineering Co.
Circuitronics Div,

R.N. Industries, Inc..............-Abbott Engineering 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.
Cybetronics, Inc.............................. Data Associates

Data Technology Corp.......................T. Louis Snitzer Co.
Decitek, Inc................................... Jay Stone & Associates
Deltacorders, Inc.......................Components Sales Calif.
Deltron, Inc.................................. L & M Engineering, Inc.
Digitronics Corp.........................Components Sales Calif.
Doric Scientific...........................Jay Stone & Associates
Dynamic System Electronics Corp........King Engineering

Logic Systems, inc.....................................W. K. Geist Co.
iidon Company................................W. K. Geist Co.

. \$. Protective Coatings..... Far West Industrial Sales

ing Labs............T. Louis Snitzer Co.
lent Co..................... Jay Stone & Assoc.

......................... Walter Associates
Viicro-Tci Corp............................. . Walter Associates
!.?icrohb*F‘!R Div.of Microlab........ L&M Engineering
f-iicre-.Mve Electronics Corp........... Jay Stone & Assoc.

................................ Bill Coe & Assoc.

iiarda Micrcwave Corp.................... O’Halloran Assoc.
ft}! Research, Inc...............................W. K. Geist Co.
Norelco/Philips Electronic Instruments... V. T. Rupp Co.
Nuclear Corporation of America..... Jay Stone & Assoc.

Omni Spectra Inc.......................... Walter Associates
Optic.?.! Electronics, Inc...................... W. K. Geist Co.
Optimax Corp...................................W. K. Geist Co.
O$tronics,lnc................................... W. K. Geist Co.

PHD Electronics............................... T. Louis Snitzer Co.
Peninsula Microwave Labs, Inc.........Jay Stone & Assoc.
Polarad Electronic Instruments............. T. Louis Snitzer
Precision Mechanisms Corp................Components Sales
Princeton Applied Research............... O’Halloran Assoc.

E. D.P.........................................................W. K. Geist Co.
E & M Laboratories................... L&M Engineering, Inc.
Eldorado Electronics....................... T. Louis Snitzer Co.
Electronic Associates, Inc................... O’Halloran Assoc.

t Electronic Engineering Co...................... Data Associates
Electro Products Labs, Inc...................King Engineering
Elgar Corp...................................................V. T. Rupp Co.
Elgenco, Inc............................................... V. T. Rupp Co.
Emcor-Borg-Warner Corp..................T. Louis Snitzer Co.
EMI Gencom Div, Whittaker Corp.......O’Halloran Assoc.
Eppley Laboratory, Inc...............................W. K. Geist Co.

F. A. M. Engineering......................... Jay Stone & Assoc.
eedrail Products................... Far West Industrial Sales

ienisco Systems, Inc.............................King Engineering
Gibbs Mfg. & Rsch. Corp......................... W. K. Geist Co.
Gombos Microwave....................................Walter Assoc.
Guildline Instruments...................... T. Louis Snitzer Co.

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

Div. Bausch & Lomb.............................V. T. Rupp Co.

IKL, Inc.......................................Components Sales Calif.

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

Rayonic Corporation....................Abbott Engineering Co.
Rodda Company....................................Walter Associates
Roytron Division, Litton Indus..............................Costello
Russell & Stoll Products.........Far West Industrial Sales

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

Taylormade Laboratories...
Telonic Instruments & Eng.
Test Equipment Corp..........
TRF, Inc................................
TRW Instruments...............

......Data Associates
T. Louis Snitzer Co.
.........W. K. Geist Co.
........W. K.GeistCo.
.......V. T. Rupp Co.

Wagner Digital Electronics....................... W. K. Geist Co.
Waltronic Sales..................................... Walter Associates
Watkins-Johnson Co............................. L&M Engineering
Waveforms, Inc...........................................W. K. Geist Co.
Wayne Kerr Corporation........................... W. K. Geist Co.
Weinschel Engineering, Inc.................Jay Stone & Assoc.
Wiltron Co...............................................O’Halloran Assoc.

Representative Directory
Abbott Engineering Co.

2600 £1 Cammo Real
Palo Alto; 327-0830

Bill Coe & Assoc.
P 0. Box 1383
San Carlos; 593-6057

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

Far West Industrial Sales
P.O.Box 11134
Palo Alto; 321-3943

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,
P.O.Box AN
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; 948-4563

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

Classified Advertising
CLASSIFIED ADVERTISING RATES

Members S15 for Isl col.-inch. SIO for 2nd, S5 ror
each additional Non-members S20 for 1st col.-inch,
SI5 for 2nd. SIO for each additional. 10% frequency
discount for 10 consecutive ads None to exceed total
of 4 col.-inches Non-commissionablc. Deadline 1st
of month preceding month of publication.
Write or call: Ernesto A. Montaflo, IEEE Grid.
Suite 2210. 701 Welch Rd., Palo Alto, Telephone
(415) 327-6622

SERVICES

PHOTOGRAPHIC TYPESETTING
... and the many lithographic-preparatory ser­
vices we can provide, such as seen throughout
Grid, may be just the answer to your problems.

ICONOTYPE
Santa Clara, California • 296-6915

______________FACILITIES______________

FACILITY AVAILABLE

Aging owner of residence—laboratory amply
equipped for electro mechanical R&D, in beau­
tiful Redwood area less than ten miles from
Golden Gate. Will lease or sell operation to
younger talent or research foundation. Write
Box K, Grid.

I____________________________________________

respects 'or June Grads’
ob Seeki; Will be Good

In spite . the Vietnam war and the
;»! d drain lie prospects for job-hunting

anford graduates in June “will be good
it quite elective, “Dr. Ralph Keller,

Stanford’s director of placement,
predicts.

William L. Whitsett, director of en­
gineering and science placement, echoes
Dr. Keller’s opinions. “Firms are being
more selective this year,’’ he said. En­
gineering graduates should not have dif­
ficulty finding jobs, but the number of
offers will probably be less.
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ONLY $3000 LESS THAN 5Qc PER WATT*

WAN LASS ANNOUNCES A NEW LINE OF
LOW COST OEM DC

POWER SUPPLIES i
i MODEL

OEM-
24-2.5

EXAMPLE: MODEL NO. OEM-24-2.5 DELIVERS
24 VDC AT 2.5 AMPS

PRICE* LESS THAN $30.00 EACH IN LARGE QUANTITIES

SPECIFICATIONS ON MODEL NO. OEM - 24-2.5 PRICE *

INPUT : 105-125 VAC, 57-63 HZ, U

OUTPUT : 24 VDC AT 2.5 AMPS

OUTPUT VOLTAGE ADJ. : ±5%

LINE REGULATION : ±1% (±10% LINE VARIATION)

LOAD REGULATION : ±1%(NL-FL)

RIPPLE : <0.1% (RMS)

SIZE : 6" L X 5" W X 5.5" H

1-9 - $50.00

10-99 - 42.00

100-999- 36.00

1000-9999 - 31.00

10,000-UP- 27.00

F.O.B., Santa Ana, price subject
to change without notice, taxes
additional.

Ask us about other
standard models and
custom designs........

WANLASS ELECTRIC COMPANY
ASUB5.C5WU Cf AMERICAN BOSCH ARM A CORPORATION

2175 SOUTH GRAND AVENUE • SANTA ANA, CALIFORNIA 92705
PHONE (714) 546-8990 • TWX 910-595 1526
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as upward—to offer the career-minded person a chance
to broaden his capabilities in a number of areas as well as to
sharpen them in his specialty. This is one reason people are
motivated to change jobs. Upward growth, with increasing
rewards and responsibilities, is assumed today in any worthwhile
job environment; outward growth, enabling the acquisition of
broad experience while working with a single company, is not
always a feature the job interviewer is prepared to talk about.

Sylvania, unlike many highly organized, multi-divisional
companies which bear outward similarities, is as concerned with
the outward growth of its people as it is with their upward
growth. Not only within its own operations as a major division
of Sylvania Electronic Products, but also within the entire
structure of General Telephone & Electronics, Sylvania Electronic
Systems provides a spectrum of opportunity which enables a
valued employee to "change jobs" without losing seniority or the
benefits of continuity in working for a single employer.

Engineers and scientists are concerned, and rightly, about the
adverse effects of super-specialization often inherent in the
operating structure of large corporations. But with numerous
laboratories devoted to extending the perimeters of systems art-
supported by manufacturing plants, and an extensive field
engineering organization—Sylvania welcomes, indeed requires,
the sort of wide-latitude exploration usuallly possible only
in much smaller organizations.

Here you'll experience the satisfactions derived from doing
significant work in an advanced area of electronics, and working
with an organization proud of its position in the industry. Here
you can color your career whatever shade is most exciting to you,
and most important, you can change it at will.

Career opportunities exist in the following areas:
E. W. Systems • Countermeasure Systems and Techniques
Systems Vulnerability • Intercept and Detections Systems
Operations Research • Reconnaissance Systems
Broadband Antennas • HF/VHF Receivers • Transmitters
Transceivers • Signal Processing • Advanced Instrumentation
Microwave Devices • Solid State Circuits • Electronic Packaging.
Microwave Optics • High Speed Digital Data Handling Systems
Broadband Millimeter Wave Techniques
Choice of California locations: Our R & D facility on the San
Francisco Peninsula in Mountain View or our manufacturing
facility in the beach city of Santa Cruz.

You may address your inquiry to C. M. Davis, P. O. Box 188 A,
Mountain View, California

An equal opportunity employer.

SYLVANIA
A SUBSI0IA8Y or _ . _ ~

GENERAL TELEPHONE & ELECTRONICS


