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V

Solve any
CCTV problem
with one of these
seven basic systems
from Cohu.

I

Miniaturized

Radiation-tolerant
Get top quality TV pictures from
radiation environments up to a
cumulative dosage of 108 roentgens
and/or 1012 neutrons/cm2 with
3-inch diameter 2500 Series
cameras. Readily de-contaminated.

Airborne
3" or 6" diameter cameras weigh
as little as 5 lbs. Unaffected by
extremes of temperature, humidity,
dynamic pressure, altitude, noise,
vibration, shock or acceleration,
within broad limits.

1000 Series system includes the
first CCTV camera with built-in
references for correct registration
and color balance. Compact, rugged,
low-cost and easy-to-operate.

Series 2000 cameras feature 3"
outside diameter cylindrical
housings that will accomodate
remote-controlled 4:1 zoom lens.
Many lens options available,
including 10:1 zoom. Operate on
10 or 20 megacycle bandwidths

High-resolution
self-contained
Modular-designed 3100 Series offers
choice of plug-in sync generators
for EIA 525 or 729, 873 or 945-line
scan rates. Automatically
compensates for light level
variations to 10,000:1.

Industrial
self-contained
Complete with all camera control
circuits, Model 20/20 cameras need
only video cabling and any standard
TV monitor to make a complete
CCTV system. Highly versatile.

i
Visit our Booth 3F02 at IEEE Show, March 21-24

—• **.*1 nmrF m MANNING AVE., PALO ALTO, CALIF. 94300, PHONE: (415) 327-3911

Environment-resistant
3000 Series cameras provide
continuous-duty operation in up to
100% humidity, at temperatures
from —20°C. to +60°C., ocean
depths to 250 feet and altitudes
out to deep space. Meet military
explosion-proof specifications.
Operate on 10 or 20 megacycle
bandwidths.

Which one solves
yours?
For details on the industry's most
complete CCTV line-including
monitors, accessories and video
switching systems-contact Cohu
or your nearest Cohu representative.
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Feature 2013 Scries
(economy)

2010 Series
(noise rejection)

2015 Series
(speed, accuracy)

2017 Scries
(readout in engr. units)

humber cf Input
Channels

25 (2-wire) or
50 (1 wire) 2013 A D

25 (3-wire) expansible
to 100 2010A, B, E, H

25 (3-wire) expansible
to 100 2015A. B.E. H

25 (3-wire) expansible
to 100 2017A.B.E. H

25 (3-wire) e«pansible
to 100 2013 J M

200 (3 wire) or
100 (6-wire)

2010C, D. F, J

200 (3-wire) or
100 (6-wire)

2015C. D. F, J

200 (3-wire) or
100 (6-wire)

2017C. D. F. J

NMR
Rejection

ECMR

30 dB at 60 c/s (filter) inf. at 60 c/s
(Integrating) inf. at 60 c/s 20 db min.allfreq.

(integrating)

At least 105 dB. all frequencies (floating)

DC Voltage
Range 10. 100, 1000 V. fs 0.1, 1. 10. 100,

1000 V fs 1. 10. 100, 1000 V. fs 0.1.1,10.100.
1000 V fs

Resolution
(mV/digit)

100 Mv
10 pV with amplifier

1 pV standard
0.1 pV with amplifier 10W 1 W standard

0 1 W with ampul er

Accuracy (% rdg ) .05% .015% .005% .015%

Vat Speed,
Read ngs/Sec,

DC Volts
1.7 (4 digits)

18 (3 digits)
7 (4 digits)
1 (5 digits)

12 (5 digits)
18 (3 digits)

7 (4 digits)
1 (5 digits)

Cetera! Measurement
Capability

AC voltage,
resistance, dc current

AC voltage, resistance
(frequency is standard) AC voltage, resistance AC voltage, resistance

(frequency is standard)

Programming standard w.th DY-2901A; add DY-2911C or DY-2560A with DY-2911

Tjpescl Output
Recording

Printed strip, typewriter,
punched tape, cards

Printed paper strip, perforated tape, punched card (IBM 526)
magnetic tape

Price Range
t&ss'c S/stcm) $4495 - $6000 $8310-$18,550 $8160-$18,400 $10,960-$21,200

If you have a data acquisition application, just call your
Hewlett-Packard field engineer for a solution . . . from a
data sheet. Dymec Division offers 32 basic configurations
of standard medium-speed systems, one of which is sure
to solve the problem. They’re completely spec’d, field
proved, right off a production line (without special engi­
neering)—and the economy of “off-the-shelf” delivery is
passed along to you.

The four basic lines of systems are briefly specified in
the chart. They differ primarily in the basic measuring
instrument, and each series offers a wide variety of meas­
uring parameters and an equally wide assortment of
recorded outputs, including printed paper tape, perfor­
ated tape, punched card, magnetic tape and typewritten
record.

For accurate measurement of low-level signals, espe­
cially in the presence of noise problems, look at the 2010
Series. For economical systems, offering a wide variety
of voltmeter plug-in capabilities, the 2013 Series. High­
speed, high-accuracy data acquisition can be solved by the
2015 Systems, while data acquisition from transducers
with readout in engineering units (i.e., psi, rpm, °C or F) at
the time of measurement is possible with the 2017 Series.

Complete information is available (on data sheets) from
your Hewlett-Packard field engineer. Or write Hewlett-
Packard, Dymec Division, 395 Page Mill Road, Palo Alto,
California 94306, Tel. (415) 326-1755; Europe: 54 Route
des Acacias, Geneva.

Data subject to change without notice. Prices f.o.b. factory.

HEWLETT a
PACKARD Lh0 NEELY

SALES DIVISION

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) 526-2486 • Seattle, (206) 454 3971
Denver, (303) 771-3455 • Salt Lake City. (801) 486 8166
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INTEGRATED CIRCUIT DESIGN ENGINEERS, FREQUENCY
AND TIME DIVISION —HP has immediate need of design
engineers to expedite development of our state-of-the-art instru­
ments. These men will be working on digital and linear

circuits for commercial electronic instruments. MS degree
preferred (BS degree required) plus two years experience in

design layout and application of monolithic integrated circuits.

THIN FILM ENGINEERS, ADVANCED R & D - Engineers
trained in thin film technology have a unique opportunity

to work independently at Hewlett-Packard, directing develop­
ment of specialized thin film devices. Positions require a BS
degree in electronic engineering or physics.

CIRCUIT DESIGN ENGINEERS —HP has immediate openings
for Electrical Engineers with experience in circuit design,

from D.C. through microwave range. Work background in
design of electronic instruments desirable. Here’s the
chance to join one of the nation’s top engineering teams
working on circuits for commercial electronic instruments.

A BS in electrical engineering is necessary, and an MSEE
degree is preferred.

HEWLETT-PACKARD is entering its greatest expansion period
in history. By following our announcements of professional
openings, you may find the career opportunity calling for your
particular engineering background.

Reply in confidence to Professional Employment Manager,
1501 Page Mill Rd., Palo Alto, California.

An equal opportunity employer.

HEWLETT i/i/7, PACKARD
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Following are the names of individu-
als who have been elected to current
membership:

W. F. Davison J. B. Ghiringhelli
E. D. Finnigan J. S. Inman
T. B. Fryer R. W. Mangum
J. H. Gard C. Pavsidis

Following arc the names of members
who have recently entered our area,
thereby becoming members of the San
Francisco Section:

T. Apostolos D. W. Griswold
D. D. Arnold R. H. F. Lloyd
J. W. Becker C. D. Mabey
H. A. Berger B. T. Marren
R. L. Bishop J. D. Martin
W. E. Camp T. D. McMahon
W. Chow H. Pong
H. O. Conde G. W. Purmal
L. O. Dassow C. G. Smith
J. J. Dillman J. Svigals
D. Edgar G. Syty
J. E. Gardner A. C. Watson, Jr.
J. T. Giggord R. T. Westlake
E. S. Gordon R. D. Williams

N. H. Wright

SHARE THE
RESPONSIBILITY
FOR THE SECTION

Take part in the
membership pledge
program. Bring in
at least one new
member in *66.

Bring the benefits of IEEE member­
ship to one of your engineering col­
leagues. Return the membership pledge
card in the December issue and deliver
the application form to a prospective
member, following up to see that he
completes and mails it with his check.

cover
Mike Vaccaro, deputy chief of bio­

engineering at Marshall Space Flight
Center, Huntsville, attired inanApollo-
style space suit, tests full-size mockup
of the Lunar Mobile Laboratory
(MOLAB) at the Lockheed Missiles
and Space Co. in Sunnyvale. LMSC,
under a contract with the Bendix Corp.
for NASA, is designing a MOLAB life
support cabin and its systems including
crew displays and controls, and envi­
ronmental control, for a two-w-eek lunar
exploratory tour. The Aerospace &
Electrpnics Systems chapter will devote
its March 24 meeting to space suits.

BRILL
OAKLAND • MOUNTAIN VIEW

precision
switches ?

MQ.Q.
for I0Alt snitches

Potter & Brumfield, for years the
leader in relays, is now producing
precision switches that will meet
or exceed your own specifications.
Their broad new line of general
purpose, miniature, and submini­
ature switches is engineered in the
tradition of P&B relays. Same pride
of craftsmanship, same excellent
cost-to-quality ratio. For fast off-
the-shelf deliveries of these preci­
sion switches, designated the P&B
A1 series, call Brill Electronics!

BRILL
ELECTRONICS
OAKLAND—610 E. 10th St. Phone 834-5888
MOUNTAIN VIEW—1065 Terra Bella Phone 961-1500
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W. R. Hampton, Farinon Electric,
will address the March 10 meeting of
the Vehicular Communications chapter.

Mr. Hampton will discuss design de­
tails of liquid petroleum gas-fired ther­
moelectric generators for powering re­
mote telemetering equipment. The pre­
sentation well include a report of field
operation experience obtained under en­
vironmental extremes found in typical
California locations.

Mr. Hampton is vice-president of
Hamrea Corp., a subsidiary of Farinon
Electric. Previously he spent 15 years
with Pacific Gas & Electric Co. in
various capacities including project engi­
neering of microwave systems.

meeting ahead

FAILURE ANALYSIS
The Lockheed Space Systems Division

has recently decided that a failure ana­
lysis laboratory is a mandatory require­
ment for supporting the Agena system.
C. Ross Bumstead will describe the
project at the March 14 meeting of the
Reliability chapter.

The discussion will indicate why such
a specific laboratory is necessary and
what it is expected to accomplish. Some
detail will be indicated on how the labor­
atory will operate and the types of equip­
ment which will be required. A schedule
for accomplishment of all phases of this
facility will be discussed briefly as well
as the various types of funding which
are required for the design, fabrication,
construction, and operation of such a
laboratory. The method of controlling
failure analysis within this division will
be discussed and how this system fits
into a complex failed equipment discre­
pancy report system and the method
of reporting the results to the material
review board for the proper corrective
action will be described. In addition, a
prototype piece of hardware will be
displayed indicating a simplicity of hook­
up to obtain electrical access to equip­
ment and maximum versatility.

Mr. Bumstead received his BSEE
from the University of Colorado and
later attended both MIT and Bowdoin
College. The majority of his Lockheed
career has consisted of setting up and
operating all typesof laboratories includ­
ing the environmental test labs at Sun­
nyvale and the Santa Cruz test base.
The development of an exclusive failure
analysis laboratory, having little prece­
dence, required extensive test ex­
perience.

4 —g r i d

MARCH 9, WEDNESDAY, 8:00 PM-Electron Devices
Current status of plasma research
Dr. Fred Crawford, Stanford Electronics Lab
Place: PH 101, Stanford
Dinner: 6:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Beverly House, 326-4000, Ext. 2304

MARCH 9, WEDNESDAY,8:00 PM — In strum en tat ion & M easurement
Precision temperature measurement using quartz thermometer
Don Hammond and Al Benjamin son, Hewlett-Packard Co., Palo Alto
Place: Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto
Dinner: 6:30 PM, L’Omelette, 4170 El Camino Real; Palo Alto
No reservations required

MARCH 10, THURSDAY, 7:30 PM — Vehicular Communications
Thermoelectric power converters for remote telemetering systems
W. R. Hampton, Farinon Electric, San Carlos
Place: SRI Conference Room B, 333 Ravenswood Ave., Menlo Park
No dinner

MARCH 14, MONDAY, 8:00 PM - Reliability
The development of a failure analysis laboratory
C. Ross Bumstead, Lockheed, Sunnyvale
Place : PH 101, Stanford University
No dinner

MARCH 15, TUESDAY, 8:00 PM-Automatic Control
Some control problems associated with the Stanford relativity

experiment
Benjamin O. Lange, assistant professor, Stanford University
Place: Stanford University Room EE 128
No dinner

MARCH 15, TUESDAY, 8:00 PM— Engineering in Medicine & Biology
Mechanical impact: a model for auditory excitation and fatigue
H. D. Crane, staff scientist, SRI
Place: Stanford Medical School, Room M-112
Dinner, 6:30 PM, Red Cottage, Menlo Park
Reservations: Con Rader, 326-1970, Ext. 328 by noon, March 15

MARCH 16, WEDNESDAY, 8:00 PM-Circuit Theory
Some minor topics in network design
H. I. Orchard, senior staff engineer, Lenkurt Electric Co.
Place: SRI Bldg. 1, Conference Room B, 333 Ravenswood Ave., Menlo Park
Dinner: 6:30 PM, Red Cottage, Menlo Park
Reservations: Jan Mulvihill, 367-3169 by March 14

MARCH 17, THURSDAY, 8:15 PM - Information Theory
Trainable pattern classifying systems
Dr. Nils J. Nilsson, head of artificial intelligence group, SRI
Place: SRI Bldg. 1, Conference Room B, 333 Ravenswood Ave., Menlo Park
Dinner: 6:30 PM, Cote D’Azur, 3301 El Camino, Atherton
Reservations: Miss Shirley Jackson, 966-3865 by March 16

MARCH 17, THURSDAY, 8:00 PM-Microwave Theory & Techniques
Trends in the education of electrical engineers
Panel discussion: Dr. Glen Wade Moderator; Dr. Richard W. Grow, Dr. Diogenes

J. Angelakos, Dr. Alan Peterson, Dr. Max Weiss, Dr. Kenneth Mallory
Place: Hewlett-Packard auditorium Room 1-A, 1501 Page Mill Rd., Palo Alto
Dinner: 6:30 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Ruth Thor, SLAC, 854-3300, Ext. 711 by March 16
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MARCH 21, MONDAY, 8:00 PM-Nuclear Science
Radiation in space as a damaging environment to spacecraft

materials and systems
William E. Price, senior engineering specialist. Philco Corp. WDL, Palo Alto
Place: Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Dinner: 6:30 PM at Rick’s
Reservations: Mrs. D. Warner, 321-7801, Palo Alto; Mrs. Marie Garibaldi,

447-1100, Ext. 7821, Livermore, by March 18

MARCH 23, WEDNESDAY, 7:30 PM —Santa Clara Valley Subsection/
l&GA

Tour of IBM plant and talk
The photomicrography of the liquid crystal state
Marcel J: Vogel, IBM ASDD, Los Gatos
Place: IBM plant cafeteria, Monterey & Cottle Rds., San Jose
Dinner: 6:30 PM, IBM Cafeteria
Ladies welcome — no reservations required

MARCH 24, THURSDAY, 8:00 PM —Aerospace & Electronic Systems
Aerospace physiology in conjunction with space suits
A. L. Hall, Ph.D, Lockheed, Sunnyvale
Place: Lockheed Auditorium Bldg. 202, 3251 Hanover St., Palo Alto
No dinner

March 24, THURSDAY, 8:15 PM —Audio & Electroacoustics
Standard test tapes—their manufacture and use to the new NAB

standards
Robert K. Morrison and K. McKnight, Ampex Corp.
Place: SRI Conference Room B, Bldg. 1, 333 Ravenswood Ave., Menlo Park
Dinner: 6:15 PM, Red Cottage, Menlo Park
Reservations: Renda Blackler, 948-0571 by March 23

MARCH 28, MONDAY, 7:30 PM-East Bay Subsection
Lasers and laser application
Steven Schwarz, Ph.D., assistant professor of electrical engineering, DC, Berkeley
Place: PG&E Oakland Service Center, 4801 Oakport Rd., Oakland
Dinner:. 5:30 PM, Oakland Airport Inn, foot of Hegenberger Rd.
Reservations: Mrs. Emerson, Oakland 835-8500; Mrs. Grey, Concord 685-4441;

Miss Dhuyvettcr, San Jose 291-4852 by March 25

MARCH 29, TUESDAY, 7:45 PM-Computer
Promising avenues for computer research (panel)
R. Rice, Chairman; L. C. Hobbs, T. Steel, K. Uncapher
Place: Room ce-134, McCullough Bldg., Stanford University
Dinner: 6:15 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: W. Sander, 321-7250, Ext. 257 by noon, March 28

MARCH 30, WEDNESDAY, 7:30 PM —Communication Technology
Communication systems for the Bay Area Rapid Transit
David Noton, engineer. Bechtel Corp.
Place: PG&E Auditorium, 245 Market St., San Francisco
No host cocktails: 5:45 PM
Dinner: 6:00 PM, Harry’s Fashion Restaurant, 22 Davis St. at Market, S.F.

Petite steak, S4.50 including tip
Reservations: A. R. Dole, 399-4430; C. G. Griffith, 591-8461, Ext. 525 or Miss

Wynne, 291-4039 by March 28

APRIL 1, FRIDAY, 7:30 PM - Student Paper Contest— IEEE Bay Area
Place: San Francisco State College, 1600 Holloway, San Francisco
Dinner: 6:00 PM at school Cafeteria

APRIL 5, TUESDAY, 8:00 PM —Aerospace & Electronic Systems
Joint with AIAA, AAS and Chemical Engineering Society

Supersonic transport (SST)
Speakers from Lockheed and Boeing
Place: Stanford Auditorium
Dinner: none

(Continued on page 6)

VOGEL'S CRYSTALS
The photomicrography of the liquid

crystal state will be the subject of a
joint March 23 meeting of the Santa
Clara Valley Subsection and Industry
and General Applications chapter.

The photomicrographs is this exhibit
show something familiar in a new way.
They are the work of Marcel J. Vogel,
staff chemist for the Los Gatos Labora­
tory of the advanced systems develop­
ment division, who was singled out as
one of IBM’s outstanding inventors in
1962 and again in 1963.

Many awards, including the 1963
Watson Trophy for photography in
IBM, San Jose, have come to Mr.
Vogel. In the 1963 competition spon­
sored by the Biological Photographic
Association, “Methyl Succinic Anhy­
dride,’’ he won first place and earned
the Charles S. Foster Memorial Citation
for exceptional achievement in photo­
micrography.

In this exhibit, Mr. Vogel draws
chiefly on his studies of the liquid crys­
tal state which occurs in some com­
pounds during the transition from liquid
to solid. He records critical phases of
his experiments with an integrating
camera and polarizing microscope (the
Zeiss Ultraphot II). A sample may be
examined as a melt or at room temper­
ature; immediately after abrupt cooling,
or long after it has cooled. It is viewed
in polarized light, with or without phase
contrast, and with bright or dark field
illumination. It may be magnified as
much as 2500X.

region 6 news
STUDENT PAPER CONTEST
The IEEE student paper contest for

Northern California and the Bay Area
will be held April 1 in the science build­
ing at San Francisco State College, be­
ginning at 7:30 p.m., following a6 p.m.
dinner in the college cafeteria.

Participating will be representatives
of student branches in the San Francisco
and Sacramento Sections, who will com­
pete for first, second and third prizes
of S50, $30 and S20 in graduate and
undergraduate divisions. First prize
winners will also be sent, with expenses
paid, to compete in the Region 6 stu­
dent paper contest in Tucson on April
26, during the annual regional confer­
ence. Winners of the regional confer­
ence will receive $300 and be sent to
New York to compete against other
regional winners.

Section members are invited to attend.
Dinner reservations may be made by
calling Prof. Rene Marxheimer, S.F.
State College, 584-2300, Ext. 706.

meeting ahead
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Don Hammond (left) and A l Benjaminson, speakers at the March 9 Instrumenta­
tion & Measurement chapter meeting, are shown with HP’s new linear quartz
thermometer (foreground) which uses quartz resonator as sensor to measure tempera­
tures from -40°C to +230° C at resolutions up to .0001°C. Thermometer can
measure temperature at many-meter distances, and digitally-presented data can be
recorded and processed by existing hardware. One calibration point of thermometer
is established by freezing-point of tin ( + 231.88° C).

RELATIVITY EXPERIM ENT
Benjamin O. Lange, assistant profes­

sor, department of aeronautics and as­
tronautics, Stanford University, will dis­
cuss control problems associated with
the Stanford relativity experiment at the
March 15 meeting of the Automatic
Control chapter.

Stanford University is attempting to
perform a gyro test of the theory of
general relativity. Newtonian mechan­
ics predict that a torque-free gyroscope
in orbit about the earth would show no
precession of its spin axis with respect
to distant matter such as the “fixed”
stars. General relativity, on the other
hand, predicts a drift rate of approxi­
mately 7 seconds of arc per year. The
Stanford gyroscope is designed to have
a random drift rate of less than 0.01
seconds of arc per year and a readout
system which can compare the direction
of the spin-axis and the direction to a
“fixed” star to this same accuracy.
This degree of performance represents
an improvement of roughly six orders
of magnitude over conventional means.
One system with this performance capa­
bility, known as “The Unsupported
Gyroscope”, is feasible because of the
development of a special drag-free, zero-
g satellite.

A number of interesting problems
in control have arisen in connection
with this project and will be discussed.
A short sound film depicting the opera­
tion of a translational air-bearing simu­
lator of the drag-free satellite will be
shown.

meeting ahead

meeting ahead

THERMOMETRY
Donald L. Hammond and Albert

Benjaminson, Hew-lett-Packard Co.,
Palo Alto, will discuss precision tem­
perature measurement technique at the
March 9 meeting of the Instrumentation
and Measurement chapter.

Mr. Hammond will discuss the pro­
perties of quartz crystals as applied to
thermometry. Particular emphasis will
be placed on linearization of frequency-
temperature characteristics, susceptibi­
lity to shock and response to transients
in temperature.

A review of the use of platinum resist­
ance thermometry and Quartz Thermo­
meters in achieving accurate temperature
measurements from near 0°K to500°K
will be given by Mr. Benjaminson.

Mr. Hammond is general manager
of the physics research and development
group, where he directs work on quan­
tum electronics, electroacoustics and
high vacuum devices. Mr. Benjamin­
son is engineering manager for trans­
ducer development of the Dymec
division and was responsible for the
quartz thermometer development.

(Continued )
APRIL 13, WEDNESDAY, 8:00 PM-Electron Devices
Some recent developments in traveling-wave amplifier tubes and

backward-wave oscillators
Dr. William E. Waters, Varian Associates
Place: PH 101, Stanford University
Dinner: 6:00 PM, Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Beverly House, 326-4000, Ext. 2304 by April 12

MAY 11, WEDNESDAY, 8:00 PM-Communication Technology/
SCVSS/EWS

Television for instruction
Glen Pensinger, technical director, instructional television center, San Jose State

College
Place: Educational Bldg., San Jose State College, San Jose, Calif.
Dinner: to be announced

MAY 26, THURSDAY, 7:00 PM-Aerospace & Electronic Systems
Tour of Paul Masson Vineyards
Ladies welcome
Place: Paul Masson Vineyards
Dinner: 7:00 PM at the Vineyard
Reservations: Stephen Marx, 326-4350, Ext. 6048 by May 20

6 —g r i d march, 1966



with added feature of

STORAGE
SPLIT-SCREEN permits simultaneous operation as a storage oscilloscope

and as a conventional oscilloscope

TYPE 2B67

calibrator TYPE RM 564 STORAGE OSCILLOSCOPE
'*•' '—* r--------------------------- OISBt-AY---------- -' SCALE IU.UM
JR urrtm >vu o»■A-i¥43JO.#

■ presents stored or conventional
displays—The Type RM564 presents
full-screen stored displays or full­
screen conventional displays. Or—with
the split-screen—stored displays can
be presented on either the upper or
lower half of the crt with conventional
displays on the other half.

■ saves film—The Type RM564 per­
mits detailed waveform analysis and
simplified waveform comparisons, in
many instances, without resorting to
photography. Just store and analyze —
for periods up to one hour, with quick
erase in less than one-fourth second.

■ trace photography is easier and
can cost less —Stored displays can be
recorded at one's convenience, without
the need for high-speed lens or film.

■ accepts combinations of 20 plug­
in units—The Type RM564 adapts
easily to such applications as multi­
trace, low level differential, sampling,
spectrum analysis, others—including
matched X-Y displays using the same
type amplifier units in both the ampli­
fier and time-base channels.
Plug-in units offer capabilities from
100/xV/cm sensitivity (3A3) and 10MHz
passband (3A1, 3A6), to 0.5 nseclcm
sweep rate (3B1, 3B3) and sweep-delay
applications (3B1, 3B2, 3B3).
■I saves space—The Type RM564
occupies only 7 inches of standard
rack height, yet has a full 8-cm by 10-
cm display area.
■ operates simply and reliably —
Although capable of many sophisti­
cated measurements, the Type RM564
retains the operating convenience of a
conventional oscilloscope.

Display shows ability of the Type
RM564 to store single-shot events.
Waveforms represent displacement
of leaf springs due to imparted
shocks given them during test.
Split-Screen Facility —with inde­
pendent storage and erase of upper
and lower half of the crt —permits
easy comparison of test waveforms
to a reference display.

Type RM564 Oscilloscope............. $960
Type 3A3 Dual-Trace Differential

Amplifier Unit.......................... 790
Type 2B67 Time-Base Unit .... 210
18 other plug-in units available.
Type 564 Cabinet Model also

available with same per­
formance specifications.... 875

U S. Sales Puces f.o.b. 3eavertan, Oregon

Oscilloscope prices without plug-in units

Tektronix, Inc.

FOR A DEMONSTRATION, PLEASE CALL YOUR TEKTRONIX FIELD ENGINEER



AUDITORY MODEL
H. D. Crane, staff scientist, Stanford

Research Institute, will discuss “me­
chanical impact: a model for auditory
excitation and fatigue”, at the March
15 meeting of the Engineering in Medi­
cine & Biology chapter.

Quite good models exist for auditory
mechanics from the outer car to the
excitation and response of the cochlear
partition with its complex array of mem­
branes and hair cells. The precision of
the modeling breaks down, however, at
the level of hair-cell excitation because
of an incomplete picture of the mecha­
nism of hair-cell stimulation.

An auditory model will be described
in which hair-cell excitation is based
on mechanical impact of the cochlear
hairs against the tectorial membrane,
and auditory fatigue is based on a rela­
tively slow mechanical bending of the
“silly putty” tectorial membrane. In
this model the cochlear system is treated
as a spatially distributed, mechanical,
envelope-detection system.

This model evolved out of a study
of novel, high-frequency mechanical
impact devices which are useful for ab­
stracting the envelope of a modulated
wave and for generating subharmonic
oscillations. The nature of these devices
will be discussed as an introduction to
the auditor)' model.

It will be shown how the model can
explain a relatively wide range of audi­
tory data such as pitch and threshold
shifts with pure-tone fatigue, modulation
of a steady, high-frequency tone by a
simultaneous low-frequency tone, and
rapid high-frequency cut-off in “tuning
curves” recorded from single auditory
fibers. The model leads to a reinterpre­
tation of such features as pitch sharpen­
ing, missing fundamentals, and fatigue.

meeting ahead

Crane Crawford

meeting ahead
EE EDUCATIONAL TRENDS

Trends in the education of electrical
engineers will be considered by a panel
at the March 17 meeting of the Micro-
wave Theory & Techniques chapter.

Dr. Glen Wade, University of Cali­
fornia at Santa Barbara, will serve as
moderator. Other participants will be
Dr. Richard Grow, University of Utah,
Dr. Diogenes Angelakos, University of
California at Berkeley, Dr. Alan
Peterson, Stanford, Dr. Max Weiss,
Aerospace Corp., El Segundo, and
Dr. Kenneth Mallory, Stanford.

To be covered are curriculum changes
taking place and recommended, the
advantages to students of wider choice
of courses and the effects on advisors,
and changes in curriculum which will
help universities better meet the needs
of industry and research laboratories.
meeting ahead

NETWORK DESIGN
At the March 16 meeting of the

Circuit Theory chapter H. J. Orchard,
senior staff engineer at Lenkurt Electric
Co., Inc., will talk about a number of
minor items of possible interest to the
network designer.

Mr. Orchard joined the Post Office
Research Laboratories in England in

PLASMA DEVICES
Dr. F. W. Crawford, senior research

associate at Stanford’s Institute for
Plasma Research, will present a status
review of plasma devices at the March
9 meeting of the Electron Devices chap­
ter.

A few years ago, considerable en­
thusiasm existed for realizing the poten­
tial of plasma devices for applications
as widely differing as microwave ampli­
fiers, phase-shifters and oscillators;
power generation by thermonuclear fu­
sion; MHD and thermionic energy con­
version, and plasma propulsion of
spacecraft. In some of these fields in­
tense activity still continues, and pro­
gress is being made. In others,
particularly the microwave device area,
results are disappointing. This talk re­
views the current status of plasma de­
vice development, and discusses the
obstacles that have been encountered
along the way.

Dr. Crawford has been at Stanford
University since the end of 1959. He
is responsible for a group of research
associates and students working on
plasma wave and diagnostic problems.
He holds degrees in electrical engineer­
ing and mathematics from the Univer­
sities of London and Liverpool.

meeting ahead

1947 where he was mainly concerned
with network design and circuit theory-
In 1961 he emigrated to the U.S. and
joined Lenkurt Electric Co., Inc. in
San Carlos; he is presently in charge of
the networks and mathematics section in
the advanced development department.
He received the B. Sc. and M. Sc. de­
grees in mathematics from the Univer­
sity of London in 1946 and 1951 respec­
tively.

Technical program committee of the 1966 International Sym­
posium on Microwave Theory and Techniques, Palo Alto
Cabana, May 16-18: (left to right) V. G. Price, SLAC, R. D.
Hall, hp associates, S. Ok wit. Airborne Instruments Lab,
F. A. Olson, Microwave Electronics Corp., G. L. Matthaei,
UC Santa Barbara, D. K. Adams, SRI, E. M. T. Jones,

TRG-West, D. B. Anderson, Autonetics, D. J. Angelakos

UC Santa Barbara, E. N. Torgow, Ran tec, P. D. Lacy
Wiltron (chairman, steering committee), R. W. Beatty, Fat
Bur. of Standards, C. L. Cuccia, Phi/co, W. Culshaw, LMSC
M. Weiss, Aerospace, I. Kaufman, Arizona State University
L. Young, SRI (chairman, technical program committee)

8-grid march, 1966



Up in Seattle, we make basic tools for
precision electronic measurement. We
make them well. If you think you’d like
to help ns make them even better and live
in the Great Northwest too, let’s talk.
For almost a generation, we (The
John Fluke Mfg. Co., Inc.) have
been one of the world’s leaders in
metrology. Recently, the demand
for our quality instrumentation
has created a number of unusually
fine professional employment op­
portunities.
So if you want to join a medium
size, well-respected company
where your contribution stands

• out and your identity means
• something to everyone from the
] president on down, this is a grand
♦ opportunity. Our engineers work
iin a sophisticated technical en­
vironment with great personal
1 freedom to pursue design prob-
lllems as they see fit. We pick up the
t total tab on a company-sponsored
{graduate program for eligible
ipersonnel at the University of
^Washington (now widely regard-
eed as one of the 10 best universi-
tties in the Nation).
IBut, though the job is the main
tthing, living in the Pacific North­
west shouldn’t be ignored either.
i,About 85 c/o of our employees live
con wooded acres within 10 min-
uutes of the plant. You can buy
ttwice the house in Seattle for the
ssame dollars you spend in San
IFrancisco or Los Angeles. And
tthe taxes aren’t too steep either
((there is no state income tax).
Schools are good. The State of
Washington ranks among the first
tthree in literacy and number one

in terms of college graduates per
thousand population. Art, theatre
and music flourish in the great
new Seattle Center, built for the
World’s Fair.
If the outdoors is your after hours
bailiwick, Washington State
offers great skiing (with short
lift lines), the nation’s best boat-
ing, outstanding hunting and
fishing (sometimes, the other guy
on the stream is five miles away),
and fine hiking and climbing.
The company offers in addition to
your salary (which is as good or
better than anywhere else) profit
sharing, medical insurance, and
retirement benefits. So if all this
excites you and you fit one of the
job descriptions below, write our
Engineering Manager, Mr. Ted
Thomsen, in confidence. Inter­
views will be arranged in Los
Angeles, San Francisco, or Seat­
tle at your convenience. Please
address Mr.Thomsen at P.O. Box
7428, Seattle, Washington.
Design or Senior Engineers
with communication theory back­
ground and/or interest in digital
circuits. Preferably an MSEE.
Minimum experience, two years.
Should be familiar with digital
circuit design and frequency cali­
bration techniques.
Design or Senior Engineer
with minimum of one year’s ex­
perience in feedback, digital and
analog circuitry. Applicant

should be familiar with differen­
tial amplifiers,amplifier and feed­
back design, AC-DC converters,
and-state of the art measurement
instruments. MSEE desired.

Associate Engineer with good
scholastic record and BSEE. No
experience necessary. Applicant
should have an interest in analog
and/or digital circuit design and
knowledge of solid state circuitry.

Electronic Package Design
Engineer with either BSEE or
BSME. Applicant should be
familiar with packaging methods
in the MHz to 10 GHz region. Two
to six years’ experience with good
mechanical design aptitude re­
quired.

Industrial Engineer with three
years’experience in electronics or
associated industry. Should pos­
sess a BSIE. A BSEE or BSME
is acceptable if applicant has in­
dustrial experience. Candidate
must have knowledge of methods,
value, and process analyses, and
work simplification.

Senior Production Engineer
with four years’ experience.
Should be a mechanical engineer
familiar with electronics or an
electronic engineer familiar with
mechanical engineering. Appli­
cant must possess a BSME or
BSEE. Must be able to carry new
product from design to produc­
tion.

AN EQUAL OPPORTUNITY EMPLOYER

IFLUKEI
]FLUKE • Box 7428 • Seattle, Washington 98133 • Phone: (206) PR 6-1171 *TWX: (910)449-2850
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ACCELERATOR 80% COMPLETE

The entire 10,000 feet of the two-
mile Stanford linear accelerator have
been manufactured, 8,000 feet have
been installed in the underground hous­
ing, and the original SI 14 million au­
thorized by Congress “still appears to
be adequate for the machine’s com­
pletion,’’ project director Wolfgang K.
H. Panofsky reports.

“The project is approximately 80 per
cent complete,’’ he notes in a report
circulated to the university’s board of
trustees. “The full 10,000-foot electron
beam will be activated for the first
time next May, according to present
schedule. About six months of‘shake-
down’ will ensue and full-scale experi­
ments should begin before the end of
1966.’’

The accelerator construction is on
schedule with plans announced in July
1962, when ground was broken.

Being built by Stanford under con­
tract with the U. S. Atomic Energy
Commission, the huge machine will
accelerate electrons to energies of 10-
20 Bev (billion electron volts). These

SLAC ON DISPLAY
Components and scale models

of the accelerator will be shown
at Stanford Museum through
March 15 (10-5 weekdays, 1-5
Sat. and Sun.) in an exhibit en­
titled “Design for Nuclear Re­
search" prepared by the SLAC
staff and the department of art
and architecture.

Target end of SLAC, where high-energy electrons will bombard atomic nuclei in
massive concrete end stations on each side. Klystron gallery (center) stretches
10,000 feet back to the start of the accelerator, which lies buried 25 feet directly
beneath in concrete tunnel. Stanford News Service Photo by Chuck Painter.

will bombard atomic nuclei in high en­
ergy physics research, a study aimed at
discovering the fundamental nature of
matter.

Speaking of the project recently, AEC
Chairman Glenn T. Seaborg said:
“High energy physics is one of the lead­
ing intellectual developments of our age.
It is not only very exciting, but experi­
mentation in this field will probably
lead to some of the most important,
and perhaps then the most practical,
developments of our age.’’

All originally planned SLAC buildings
except the two end stations where ex­
perimental targets will be set up have
been completed, Panofsky says. Build­
ing construction is under the direction
of SLAC’s joint-venture subcontractor,
Aetron-Blume-Atkinson, while nearly
all design and construction of the ac­
celerator itself is being done by SLAC
personnel.

Procurements awarded to industry for
accelerator parts and equipment now
total $ 41,300,000. The SLAC staff
stands at approximately 1,160. About
275 are senior staff or faculty mem­
bers, scientists, and engineers. About
180 are temporary employees during
construction.

Tests of the accelerator, 2,000 feet
at a time, are under way, he reports.
Tests with an actual electron beam in
the first 666 feet (two sectors of the
eventual 30) arc continuing.

“The energy and beam quality ob­
served during these tests fully agree
with design expectations,” Prof.

Panofsky comments.
SLAC’s scientific policy committee,

a 10-member group of scientists from
high-energy physics research centers
throughout the country, met in early
October for the tenth time. The com­
mittee’s task is to assure that the ma­
chine is available to all qualified scien­
tists for the most productive experi­
ments.

Although the two-mile accelerator will
eventually run day and night and han­
dle several experiments at once, anti­
cipated demands are expected to far
exceed its available time.

Interest in the project has grown
steadily among the public and scientists
alike. Over 31,000 people have seen or
heard about SLAC through talks or
tours. Over 10,000 have visited the site.

THE
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LASER APPLICATIO N S
Prof. Steven Schwarz, University of

California at Berkeley, will discuss lasers
and laser applications at the March 28
meeting of the East Bay Subsection.

Dr. Schwarz will demonstrate a heli­
um-neon laser and describe present
applications and long-range uses. A
graduate of Harvard and Cal Tech, he
engaged in full and part-time work
from 1962-64 with Hughes Research
Laboratories, where he worked with the
group which discovered the Q-switched
laser and the Raman laser. He has also
worked on the application of high-power
lasers to plasma diagnosis. He is pres­
ently working in quantum electronics.

meeting a h e a d

Schwarz Nilsson

meeting ahead

TRAINABLE SYSTEMS
Nils J. Nilsson, head of the artificial

intelligence group in the applied physics
laboratory of Stanford Research Insti­
tute, will discuss trainable pattern clas­
sifying systems at the March 17 meeting
of the Information Theory chapter. He
has been active in pattern recognition
research for the past four years and has
recently published a book entitled Learn­
ing Machines: Foundations of Trainable
Pattern Classifying Systems (McGraw-
Hill, 1965). Dr. Nilsson has taught
courses in pattern recognition at both
Stanford University and the University
of California.

Several prominent pattern recognition
techniques will be examined and com­
pared. These techniques include para­
metric and non-parametric statistical
decision methods, adaptive or learning
methods exploiting the knowledge gain­
ed from recent biological research. Em­
phasis will be given to those techniques
currently under intensive study in the
artificial intelligence group at Stanford
Research Institute. Results of recent
experiments applying these methods to
the recognition of hand-printed charac­
ters will be presented. The talk will
conclude with a discussion of outstand­
ing unsolved problems in pattern recog­
nition research and the directions being
taken by present attempts to solve these
problems.

BSEE or BSME-Reliability design review:
Experienced with small electrical components and semiconductors.
Prepare procurement, test and design specifications.

BSEE-Reliability analysis:
Experienced in circuit design and analysis. Perform detailed
reliability analyses of complex electronic parts and circuits and
recommend improvements in design reliability.

BSEE-Reliability test engineering:
Prepare test procedures for electrical and electronic packages and
coordinate procedures with test laboratories, conduct proofing of
test procedures and test equipment.

BSME-Reliability and inspection:
Perform mechanical and structural reliability analyses. Provide for
inspection planning and review prints to determine inspection
attributes. Experience in metallurgy and NDT helpful.

Non-destructive testing;
Background in electronics and applied physics plus knowledge of
instrumentation related to the use of X-rays, sound waves, electri­
cal fields and optics.

Write Mr. K. R. Kiddoo, Professional Placement Manager, Lockheed
Missiles & Space Company, P.0. Box 504, Sunnyvale, California.

MISSILES & SPACE COMPANY
A GROUP DIVISION Or LOCKHEED AIRCRAFT CORPORATION

AN EQUAL OPPORTUNITY EMPLOYER
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WESTERN ELECTRONIC SALES INCREASE 11% IN 1965, SIMILAR 1966 GAINS FORECAST
The west is again pacing U. S. elec­

tronics growth.
Sales of electronic companies in the

western states increased 11% to $4.3
billion in 1965 and will show a gain
almost as great in 1966, according to
a survey just completed by WEMA.

Western companies arc forecasting
1966 sales of $4.74 billion — nearly 26%
of the nation’s expected electronics out­
put of $18.25 billion — the WEMA sur­
vey reveals.

This could mean upwards of 20,000
new jobs in electronics in the west this
year, said WEMA President Wendell B.
Sell in announcing results of the survey
at the association’sannualcongressional
luncheon in Washington, D. C.

More than 50 senators and represen­
tatives from the 13 western states heard
the optimistic report by Dr. Sell, who
is president of Packard Bell Electronics

Corp., Los Angeles.
Electronics employment in the west

totals 267,300 today, compared to
243,100 a year ago, the WEMA official
said. Employment had dropped in 1963
and 1964 when sales reached a tem­
porary plateau, he explained.

Noting that all regions in the west
are once more running ahead of the
national electronics growth rate, Dr.
Sell pointed out that the upswing is
due primarily to commercial and other
non-defense business rather than Viet
Nam.

“The step-up in military buying is
boosting sales for some companies, par­
ticularly those in microwave and other
segments of the industry affected ad­
versely by government cutbacks two
years ago,” Dr. Sell said.

“However, new technology and ra­
pidly expanding use of electronics in
consumer and industrial applications are
the major forces behind the present
industry expansion.”

Pacing the west’s growth today are

Arizona and the Los Angeles and San
Francisco Bay areas of California.

Sales of companies in the San Francis­
co area topped $1 billion for the first
time in 1965 as output expanded 17%
over the prcviousycar. Employment has
increased 6,000 the past 12 months to
the current total of 55,500 in the Bay
Area. A sales increase of 13% is fore­
cast for this region in 1966.

Arizona continues to grow at the
fastest rate. As employment jumped
from 18,600 to 27,000 last year, sales
boomed from $325 million to $425 mil­
lion—a 30% increase resulting almost
entirely from non-military business.
Sales this year should top $500 million
and firmly entrench Arizona as the third
largest electronics region in the West.

Well over half ol the total electronic
sales and employment in the west are
still provided by the Los Angeles area,

which is continuing to expand at the
same rate as the national average.

Sales of Los Angeles area firms are
expected to reach $2.45 billion this year.
That would be a 7.4% increase over
the 1965 total of 2.28 billion. Employ­
ment climbed 7,000 to 150,000 last
year as sales rose 6%.

San Diego and the Pacific Northwest,
two areas hit particularly hard by mili­
tary spending cuts two years ago, have
both made good comebacks the WEMA
survey reveals.

Electronics employment in San Diego
has climbed to 11,500—just under the
all-time peak — and sales of$195 million
in 1965 were the highest on record. A
sales increase of 8% is forecast thisyear.

Companies in the Pacific Northwest
are expecting to add $25 million in
sales this year, as they did in 1965,
bringing total output for 1966 to $215
million. Employment at electronic firms
in the Portland and Seattle areas has
climbed 10% the past year to 11,000.

Colorado, which in recent years has

added such nationally known companies
as Hewlett-Packard, Ampex, Litton and
IBM to its manufacturers’ roster, is
becoming an increasingly important fac­
tor in the western electronics picture,
Dr. Sell said.

While detailed statistics for Colorado
are not yet available, the burgeoning
electronics complex around Denver is
showing signs of rapid expansion, the
WEMA president added.

Sales of firms in Colorado, New
Mexico, Utah and Nevada totaled $205
million in 1965 and should reach $230
million in 1966, according to forecasts.

If you plan to move from the section
area notify headquarters and your new
section headquarters three weeks in
advance to avoid missing important
publications and meeting information.

The four largest chapters of the San
Francisco Section are Aerospace &
Electronic Systems (540), Computer
(515), Electron Devices (484), and
Microwave Theory & Techniques
(429).

your products
and services
through the
GRID
the best
electronic/electrical
engineering medium

V inV northern California.

ELECTRONIC INDUSTRY SALES
ELECTRONIC INDUSTRY EMPLOYMENT (In millions of dollars)

1964 1965 1964 1965 1966

Los Angeles area 143,000 150,000 (Estimated)
San Francisco Bay Area 49,500 55,500 Los Angeles area $ 2,150 S 2,280 $ 2,450
Arizona 18,600 27,000 San Francisco Bay Area 860 1,005 1,135
San Diego 10,800 11,500 Arizona 325 425 500
Pacific Northwest 10,000 11,000 San Diepo 175 195 210
Balance of the West 11,200 12,300 Pacific Northwest 165 190 215

Balance of the West 185 205 230
Western Totals 243,100 267,300
U. S. Totals 1,010,000 1,110,000 Western Totals $ 3,860 $ 4,300 $ 4,740

U. S. Totals $ 16,135 $ 17,000 $ 18,250
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SPACE TRAVEL HAZARDS
William E. Price, senior engineering

specialist, Philco Corp. WDL, Palo
Alto, will present a review of space
radiation flux and distribution within
the magnetic field of earth at the March
21 meeting of the Nuclear Science chap­
ter. Curves showing distribution of pro­
tons between 0.1 and 5 Mev and above
30 Mev and electrons above 40 Kev
and above 1.6 Mev will be given and
also an argument in favor of low energy
radiation testing of semi-conductor de­
vices. Specific spacecraft failures due to
radiation damage will be discussed.
Radiation damage to materials and elec­
tronic devices with examples of choices
which may be made to avoid radiation
induced problems in systems exposed to
space radiation will be covered. A dis­
play of samples of irradiated materials
demonstrating visible damage will be
discussed.

Mr. Price recently joined Philco after
leaving NASA’s Goddard Space Flight
Center. In two years at Goddard he
was responsible for the design of a com­
plex radiation facility which is being
built for simulation of space radiation
on spacecraft. Prior to that Mr. Price
worked five years at Lockheed Research
Laboratories on radiation effects to
spacecraft systems and dosimetry of
laboratory and space radiation.

meeting ahead

Price Rice

meeting ahead
COMPUTER RESEARCH

The March 29 meeting of the Com­
puter chapter will feature a panel dis­
cussion on promising avenues for com­
puter research as a repeat of one of
the most popular sessions at the recent
Fall Joint Computer Conference at Las
Vegas. Rex Rice of Fairchild Semicon­
ductor will be the chairman of the ses­
sion, and the other panelists will be
L. C. Hobbs of Hobbs Associates,
T. B. Steel of System Development
Corporation, and K. Uncapher of Rand
Corporation.

The discussions will be based on pro­
jections that by 1970, monolithic circuit
elements will be produced so efficiently
that they will be available at costs of

(Continued on page 20)

Like, to join a small company...
of RESPECTED INDIVIDUALS who are DOING WELL

and HAVING FUN?

FARINON ELECTRIC
manufactures microwave, radio, multiplex and carrier equipment used

world-wide for high-quality communications.
We now have openings for

DEVELOPMENT ENGINEERS with solid-state design experience in micro-
wave, radio or multiplex, and

SALES ENGINEERS with capability of overall system planning and follow-
through on communications projects.

We are a group of big-company alumni now doing business the way we
always wanted to—free of organization charts and red tape, free to move
fast with the market, free to be ourselves. The company is independent,
financially-sound and of major importance. It’s growing at just the right
rate, not running away from us. Every employee shares profits. Every

employee may buy stock.

Send your resume to Bill Farinon, president.

FARINON ELECTRIC
935 Washington Street, San Carlos, California

an equal opportunity employer

INSTANT PROTOTYPES
Whether you need one part or a thousand. Wesgo’s prototype
facilities — in both the east and the west — are set up to turn
out precision ceramic shapes in jig time. But there’s nothing
hurry-up about the quality; every part will measure up to Wesgo’s

traditional high standards.
Send for our brochure. Or, better yet, call the number below,

send us the working drawings for the parts you need, and we’ll
respond with an instant quote.

PROTOTYPE SERVICE
WESTERN GOLO AND PLATINUM CO.

in the east: 205 Oraton St., Newark. New Jersey (201) 483-7467
in thwest: 525 Harbor Boulevard. Belmont. Calif. (415) 593-3(01



ANNOUNCING
SPECIAL SEMINAR

IN ELECTRICAL
CONSTRUCTION

15 Meetings each Tuesday
7:00 P.M.—9:00 P.M. starting March 15,1966

An intensive valuable, practical course in electri­
cal design for draftsmen, designers, technicians,
contractors, estimators and sales engineers.

Seminar Director
M. T. Artam-Mgr. Electrical Dept.

Arthur G. McKee& Company

Introduction
V. M. Alexieff
Pacific Gas & Electric Co

Design Industrial Installations
A. Bahoric
Arthur G. McKee & Co.

Controls
R. Borders
The Clark Controller Co

Industrial Lighting
W. Bustard
Arthur G. McKee & Co.

Single Line Diagrams
R.M. Crenshaw
General Electric Co.

Basic Principles Electricity
C. Davidson, Jr.
Arthur G. McKee & Co.

Lighting
W. S. Fadeley
Westinghouse Electric Co.

Codes & Specifications
J. L. Krumholz
Stanford Linear Accelerator

Motors & Cables
J. C. Marshall
Westinghouse Electric Co.

Overhead Lines
A.W.Mulborn
Pacific Gas& Electric Co.

Wiring & Lighting
G. Wilson
Arthur G. McKee & Co.

Conduit & Grounding
M. H.Yuen
Bechtel Corporation

For Brochure — Call-Write:
INDUSTRIAL TRAINING CORPORATION

205 Golden Gate Avenue
San Francisco, California

Phone 626-6757
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1966 PLANS ANNOUNCED
An attendance of 45,000 or more

persons has been predicted for the 1966
Western Electronic Show and Conven­
tion, scheduled for Los Angeles August
23-26.

WESCON's 1966 executive committee
has announced that exhibit applications
materials for 1100 display booths are
now in the hands of prospective ex­
hibitors.

The huge electronic exhibition and
conference will require all facilities of
Los Angeles Memorial Sports Arena and
Hollywood Park racetrack for product
displays, and will utilize the Biltmore
hotel for the four-day technical pro­
gram.

WESCON's exhibitor prospectus,
which carries an “eight-shows-in-one”
theme, emphasizes the categorization of
all exhibits by area of technical pro­
duct interest. Two of the eight cate­
gories— packaging and production, and
instrumentation, will be located at Hol­
lywood Park. The remaining six, in­
cluding circuit components, communi­
cation and detection, computers and
data processing, audio-TV and auto­
matic control, air and space control
systems, and publishing, will be pre­
sented in the Sports Arena.

A new special event, the keynote
luncheon, will be presented on opening
day, replacing the former dinner-dance
which was held later in the week. Other

construction design
s e m i n a r

ITC PROGRAM
A special electrical construction de­

sign course, conducted by the Industrial
Training Corporation of San Francisco,
is being offered for the fifth time to
Bay Area professional personnel. The
program will be held on Tuesday eve­
nings from 7 PM to 9 PM over a peri­
od of 15 weeks. The first session will
convene on Tuesday, March 15, 1966
on the premises of ITC at 205 Golden
Gate Ave., San Francisco.

This seminar is a unique program,
especially developed for the electrical
construction industry, based on actual
needs and practical experience. There is
no other program in the Bay Area that
deals directly with the practical prob­
lems that designers, draftsmen, and con­
tractors meet in their daily work. The
program has also proved extremely val­
uable for estimators, sales personnel and
other persons who have a direct contact
with the electrical construction industry.

Additional information about the se­
minar, enrollment forms and descriptive
brochures can be obtained by writing
or phoning Industrial Training Corpora­
tion, Engineering Division, 205 Golden
Gate Ave., San Francisco, 626-6757.

w e s c o n n e w s

EXHIBITORS' SEMINAR
WESCON will this year provide a

forum for company exhibit managers
to examine the methodology of suc­
cessful product exhibiting. William J.
Moreland, show director for 1966, an­
nounced that the volunteer exhibit com­
mittee will present an exhibit seminar
at the Biltmore hotel in Los Angeles
on April 1.

Under direction of Stephen Skilnyk
(Bourns Inc.), chairman; and George
Gramlich (Beckman Instruments) and
Herb Becker (Herb Becker Co.), a
program and “faculty” have been deve­
loped for the seminar, and invitations
will be mailed to exhibit managers and
marketing specialists. Attendance for
the all-day session is expected to ex­
ceed 150, Skilnyk said.

Moreland noted that WESCON stu­
dies, together with comments from ex­
hibitor company personnel had indicated
that the opportunity for a comparison
of ideas and experiences would be wel­
comed by responsible industry exhibit
personnel.

major activities will include the distri­
butor-manufacturer-representative con­
ference, industrial design awards, Future
Engineers show, all-industry cocktail
party, and women’s activities. The
WEMA corporate luncheon will also
be held during WESCON.

ie e e news
OCEAN ELECTRONICS

The IEEE Ocean Electronics Sym­
posium, sponsored by the Hawaii Sec­
tion, will take place at the new Ilikai
Hotel convention hall in Honolulu,
August 29-31, and will include four
technical sessions, field trips to marine
and oceanic facilities on Oahu, option­
al field trips to Kauai, Maui and
Hawaii, and a complete ladies’ pro­
gram.

The symposium has been scheduled
to follow WESCON (August 23-26)
by only three days as a convenience to
members wanting to attend both events.

The purpose of the meeting is to
stimulate growth and further the state
of the art in the field of ocean electri­
cal and electronics engineering, inclu­
ding acoustics, communications, deep
submergence, instrumentation, mag­
netics, man-in-the-sea, military ocean
technology applications, mining and
salvage application, and undersea
cables. Two luncheons, a reception and
banquet are scheduled. Proceedings will
be published. Exhibits are not planned.

For further information, write:
Robert R. Hill, chairman, IEEE Ocean
Electronics Symposium, 1441 Kapiolani
Blvd., Suite 1320, Honolulu, Hawaii,
96814.
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CALL FOR PARTICIPATION
NEW PRINCIPLE...

WANLASS VOLTAGE REGULATION
A “call for participation” in the

1966 Western Electronic Show and Con-
vention technical program has been is­
sued to engineering educators and ex­
ecutives throughout the free world, it
was announced by John J. Guarrera,
VVESCON director and 1966 convention
director.

Guarrera reported that the technical
program committee, headed by Dr.
Samuel Sensiper (Space-General Corp.)
and Robert Muchmore (TRW Systems),
chairman and vice chairman, has com­
pleted publication of the call, and that
it is in process of circulation to about
5000 persons directly and to many
thousands more through media notices.

The call differs from the traditional
invitation to technical authors to sub­
mit abstracts for consideration by a
selection committee. Instead, it invites
proposals for the organization of full
technical sessions on specific technical
topics. The format is very similar to
the 1965 WESCON pattern, Dr.
Sensiper noted.

He said that there will be 25-30
WESCON technical sessions in the 1966
program, all to be held in meeting rooms
of the Biltmore hotel during WESCON
week, August 23-26. The program will
be made up of “contributed sessions,”
proposed and organized by a single
group on a single subject, but pre­
senting authors from different organi­
zations, and “invited sessions” made
up of speakers specifically invited by
the technical program committee to ex­
plore a particular subject of technical
interest. Dr. Sensiper also noted that
the science film theater, in which en­
gineering and other technical motion
pictures will be presented on a con­
tinuing daily schedule, will also be a
part of the technical program presen­
tation.

Deadline for submission of letters-
of-intent to submit a session proposal
is March 10, Dr. Sensiper said, and
fully developed session proposals will
be due April 15.

Guarrera also announced that plans
are now complete for presentation of
three concurrent technical symposia.
Each will last two days (August 22 and
23), and is being organized by a spon­
soring group or technical society. The
7th International Electronic Circuit
Packaging Symposium will be presented

• cooperatively by WESCON, EDN, and
the University of Southern California

• on the USC campus; the IEEE Group
• on Electron Devices will hold a two-
1 day tutorial symposium at the Statler-
Hilton hotel; and the Society of Ameri-

• can Value Engineers will present a
two-day technical meeting at the Am­
bassador hotel.

R-3200/60VA
• Lower Cost
• Micro Second Response
• Line and Load Regulation
• Smaller Size
• Lighter Weight
• Frequency Insensitive
• Power Factor Insensitive

COMPETITIVE COMPARISON
R-3200/60VA TYPICAL 60VA FERRO-

RESONANT TRANSFORMER
e PRICE $22.00 $23.00
o RESPONSE TIME 50/i sec. 25,000^ sec.
o REGULATION

LINE 1% 1%
LOAD i% —

0 SIZE 3" x3V4" x3Vi" 4%"x3i/8"x37/8"
o WEIGHT 2V2 LBS 8 LBS
e FREQUENCY- 47-63 CPS 60 CPS
e POWER FACTOR 0.7 —
© UNITS TO BE MOUNTED 1 2
• AVAILABLE IN SIZES 15-30-60-120-250VA

* AVAILABLE IN 400 CPS
Important Sales Engineering Position Available

WANLASS ELECTRIC CO.
2189 SOUTH GRAND AVENUE • SANTA ANA, CALIFORNIA 92705

CUSHMAN ELECTRONICS, INC.
. . . has been growing steadily since 1959. Our business is strictly commercial
and is not directly influenced by government buying. We have several open­
ings for key people who can grow with us. If one of the positions listed
below sounds challenging and you have been considering a change, send your
resume or call Harold Anderson (739-6760) to arrange an interview.

OPERATIONS MANAGER Reports directly to the president and has responsibility over production
(wiring & assembly), purchasing, electrical test, and quality control. Must have 610 years industrial
experience in all phases of electronic equipment manufacturing. Knowledge & experience should be
in areas such as supervision, production management, inventory control, scheduling, production con­
trol, P.C. board processes, sheet metal fabrication. O.C. inspection and other related fields.

ELECTRO-MECHANICAL DRAFTSMAN/DESIGNER Requires3-5yearscommercialindustrial experience
in electro-mechanical packaging & design. Experience should include: working from sketch concepts.
development of detail layouts, assembly drawings, electrical schematics, P.C. board masters, silkscreen
artwork, casting and sheet metal drawings.

ELECTRONIC TEST TECHNICIANS Requires 2 years formal electronic schooling or equivalent indus­
trial or military experience. Work involves testing, trouble-shooting, and calibration of electronic
instruments. Must have strong background in solid state circuitry and theory.

Employee benefits at Cushman include: Top salaries, major medical insurance.
paid vacations, sick leave, and recognition of performance with periodic
salary review.

CUSHMAN ELECTRONICS, INC.
166 San Lazaro Ave, Sunnyvale, California

An equal opportunity employer

i
I
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DICKSON ELECTRONICS
CORPORATION

Offers Outstanding Employment Opportunities
and Growth Potential

SEMI-CONDUCTOR ENGINEERS
DEVELOPMENT ENGINEERS

RESEARCH AND DEVELOPMENT ENGINEERS
Applicants should have a B.S. or M.S. degree in an
engineering or physical science field and have exper­
ience with semi-conductors in one or more of the

following areas:
Variable Capacitance Diodes

Glass Package Diodes
Molded and Potted Diodes and Assemblies

Oxide Passivation Methods
Epitaxial Process Methods

SEMI-CONDUCTOR MANAGEMENT
A top job for the qualified man. Must have strong
technical background, management strength and semi­

conductor experience.
ELECTRONIC TECHNICIANS

Openings available for applicants with 2 years of Elec­
tronics Technical School or military equivalent. Good
electronic and math theory. Semi-conductor, calibra­
tion, or instrumentation experience desired. An excel­

lent area for growth.
SALES ENGINEERS

Two years college or equivalent. Basic electronic ex­
perience. Must be able to read schematics and semi­

conductor prints. Strong math background.
Applicants should address inquiries to.

Employment Division
DICKSON ELECTRONICS CORPORATION

Box 1387, Scottsdale, Arizona
An Equal Opportunity Employer

APPLICATIONS
ENGINEER

INDUSTRIAL ELECTRONIC SYSTEMS

BSEE, MINIMUM

Noller Control Systems, Inc. is expand­
ing its Applications Engineering cap­
ability. An immediate opening exists
for responsible professionals to work
directly with our Marketing Depart­
ment and user personnel in analysis
and recommendation of system equip­
ment requirements, development of
accessory devices and variations of
standard products. Two (2) or more
years experience as design or sales
engineer employing transistor logic
and linear circuit devices required,
preferably in the fields of Remote
Control, Telemetry and Telecommuni­
cations. BSEE minimum requirement.
minor travel involved.
For immediate attention, please for­
ward your resume stating qualifica­
tions and salary requirements in con­
fidence to Director, Applications En­
gineering, 150 East Standard Avenue,
Richmond, California 94804.

CONTROL SYSTEMS, INC.
An Equal Opportunity Employer

SECTION IEEE PARTICIPANTS

Twenty members of the San Francisco
Section will take part in the technical
program of the IEEE International
Convention and Exhibition, New York,
March 21-25.

The participants, their session num­
bers and subjects:

P. D. Dodd, F. B. Wood, IBM,
Los Gatos; 5. Transmitted signal
design.

D. C. Allais, IBM, Los Gatos; 13.
Received signal processing.

E. G. Chilton, Stanford Research
Institute, Menlo Park; 21. Transporta­
tion.

T. Moreno, Varian Associates, Palo
Alto; 34. Electron tubes.

H. J. Shaw, D. K. Winslow, Stan­
ford University; 37. Recent advances
in microwave theory and techniques.

W. R. Vincent, Stanford Research
Institute, Menlo Park; 40. Present sta­
tus and future utilization of advanced
technology in high frequency systems
engineering.

M. M. Atalla, Hewlett-Packard Co.,
Palo Alto; 42. Solid state devices and
integrated circuits.

H. M. Weil, F. S. Coalc, Mclabs,
Palo Alto; 45. Microwave Integrated
circuits.

Dean Joseph Pettit, Stanford Uni­
versity; 53. Goals of engineering educa­
tion.

R. C. Dawer, Lockheed Missiles &
Space Co., Sunnyvale; 60. Electronic,
ionic and cryogenic components.

C. A. Desoer, K. K. Wong, Uni­
versity of California, Berkeley; 70. Cir­
cuit theory II — network analysis and
synthesis.

D. D. Siljak, University of Santa
Clara; 74. Linear systems and appli­
cations.

L. A. Zadeh, University of California,
Berkeley; 75. Computer and informa­
tion sciences in electrical engineering
education and the IEEE.

F. M. Dukat, Raytheon Co., Moun­
tain View; 76. Audio & electroacous­
tics.

W. G. Howard, Jr., University of
California, Berkeley; 80. Circuit theory
III — special structures.

B. M. Oliver, Hewlett-Packard Co.,
Palo Alto and junior past president of
IEEE, will take part in a special sym­
posium on Tuesday evening, March 23
at 8 p. m. in the grand ballroom of
the Hilton: “After Apollo — What?”,
along with a distinguished panel.

John V. N. Granger, Granger As­
sociates, Palo Alto, is vice chairman of
the technical program committee.

i e e e news

Twenty-two of the 31 IEEE Groups
have active chapters in the San Fran­
cisco Section.

ANNUAL CONFERENCE

The 1966 annual conference of Region
6 will be held April 26-28 at the Pioneer
International Hotel, Tucson, co-hosted
by the Tucson and Fort Huachuca Sec­
tions with the theme “Future Engineer­
ing for Earth and Space.”

The three-day meeting will feature
125 technical papers and an exceptional
group of invited luncheon and dinner
speakers, including Dr. Richard Bell­
men, University of Southern California;
Dean W. L. Everitt, University of
Illinois; Maj. Gen. David P. Gibbs,
USA; and Dr. W. G. Shepherd, presi­
dent, IEEE.

Two sessions on military electronics
(electromagnetic compatibility) will be
held at the U. S. Army electronic
proving grounds at Ft. Huachuca,
southeast of Tucson, all other sessions
being in the hotel. Technical lours will
include the proving grounds, a Titan
ICBM installation, and Tucson Gas &
Electric Co.

Supplementing the technical program
will be the Region 6 student paper con­
test and a full program for the ladies.
No exhibits arc planned.

Pre-registration fees for members and
non-members through April 20 arc $4
and S5. Registration fees at Tucson will
be S6 for members and S7 for non­
members.

For advance registration forms or
paper abstracts, write: IEEE Region 6
Conference, P.O. Box 12826, Tucson,
Ariz. 85711.

Technical sessions and chairmen: cir­
cuit theory (I), M. E. Van Valkenburg;
hybrid analog computers, G. A. Korn;
reliability, I. Bazovsky; nuclear gener­
ation of power, N. Hilberry; circuit
theory (II), B. R. Myers; computer
organization, H. G. Kolsky; communi­
cation systems, J. C. Hancock; high
voltage DC transmission, E. W. Kirn-
bark; system theory, A. V. Balakrish-
nan; solid state and gaseous plasmas,
S. J. Buchsbaum; engineering educa­
tion, S. S. Shamis;

Information theory, N. Abramson;
biomedical engineering, F. S. Grodins;
rotating machinery, E. C. Guilford;
military electronics (I), L. E. Killion;
military electronics (II), J. J. Lamb;
automatic control, J. A. Aseltine; inte­
grated circuits, D. O. Pederson; electro­
magnetics, L. Felsen; basic sciences,
A. Papoulis; optimal control, G. Leit-
mann; solid state device technology,
I. A. Lesk; propagation of pulses, J. R.
Wait; atmospheric electricity, M. Brook.

HELP THE SECTION GROW
BY PLEDGING YOURSELF TO
BRING IN A NEW MEMBER

region 6 n ews
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.grid swings

IT IS REPORTED:
General Electric’s atomic power

• equipment dept., Sunnyvale, has signed
;a$79 million contract with Common­
wealth Edison of Chicago for a new
: atomic power reactor for the Dresden
I power station, Morris, 111., bringing ca­
pacity to 1.8 million kilowatts, a world’s
irecord.

Eimac Division of Varian Associates
Bhas received three government contracts
ctotalling S511,000 to supply electron
Dtubes to the defense electronics supply
coenter at Dayton, Ohio.

Robert G. Moore has been appointed
ssystems application engineer for Ultck
OCorp., Palo Alto, was formerly na-
utional sales manager for Photomation,
Illnc.

Itek Corp. will request stockholder
^approval of the purchase of Pennsylvania
(Optical Co., Reading, Pa., for $9 mil-
lilion.

Prof. Glenn H. Keitel has been named
aacting chairman of the San Jose State
(Collegeelectrical engineering dept., suc­
ceeding Prof. James C. Mace, who has
returned to full-time teaching.

Richard MacMillan has been named
ci'hief engineer for Kaiser Aerospace &
BEIectronics, Phoenix.

Linvill Roll nick

Prof. John G. Linvill, electrical engi­
neering dept., Stanford, has been a-
warded an honorary doctoral degree of
applied science by Belgium’s University
of Louvain.

William D. Rollnick has been
appointed to the new post of vice-
president of finance and administration
at Data Technology Corp., Mountain
View. He was formerly assistant sec­
retary and military marketing manager
at Fairchild Hiller Corp.

Dr. Charles E. Enderby has been
named director of research and develop­
ment of Electro Optics Associates, Palo
Alto, was formerly a senior scientist
at the General Electric microwave labor­
atory, Palo Alto, responsible for high
power traveling-wave tube design and
optical modulation, detection and sys­
tem programs.

ELECTRONIC
ENGINEERS

If you have experience in circuit design work with capabilities
in solid state pulse type digital and analog circuitry, we can
offer interesting and challenging work involving assignments
with military and commercial display systems, including
general aviation aircraft instrumentations.
Several intermediate and senior level openings exist for
circuit design engineers interested in receiving recognition
for individual responsibility and progress. Requirements in­
clude BSEE, with two to five years circuit design experience.

Please send resume to:

KAISER AEROSPACE AND ELECTRONICS
1681 PAGE MILL ROAD, PALO ALTO, CALIFORNIA

An equal opportunity employer

ENGINEERS
B.S., M.S., Ph.D.

Urgent Requirements
by Our Clients in

Commercial Product
Areas for Experienced
Hardware & Software

COMPUTER
ENGINEERS

and

PROGRAMMERS
and in

COMMUNICATIONS

MICROWAVE SYSTEMS

DISPLAY SYSTEMS

DIGITAL INSTRUMENTS

SEMICONDUCTORS

CONTROLS & SERVOS

for personal and
confidential referrals

to client management,
at no cost to vou.

please submit resume.

tstUflebt

a*td
Campanu
Management Consultants

220 California Ave.
Palo Alto, Calif.
(415) 326-7390
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MORE SWINGS

We currently have
a choice of 77
career positions
for
electronic engineers

Spartan
EMPLOYMENT

AGENCY

where your time
is most important to us

The Village Corner • Suite Z
El Camino & San Antonio Road
Los Altos, California

948-0980

Quantic Industries, Inc., San Carlos,
has been awarded a $200,000 Air Force
contract to develop a new horizon sen­
sor for the primary reference systems of
an earth-orbiting satellite.

Pacific Plantronics, Santa Cruz,
manufacturer of lightweight telephone
headsets, announced sales of $751,309
and earnings of S64,390 for the first
half of the fiscal year ending November
30.

Dalmo Victor, Belmont, a division of
Textron Corp., has been awarded a
$1.4 million Air Force contract to de­
velop and manufacture an automatic,
tape-controlled test system for checking
out wiring in fighter aircraft.

Elmar Electronics, Inc., 21 year-old
distributor of electronics parts, hascom-
pletcd moving its headquarters from
Oakland to a new $650,000, 40,000
square foot building at 2288 Charleston
Road, Mountain View, including its
former Palo Alto division, Pencor, now
merged into Elmar. Sales of $8.2 mil­
lion and net income of $411,696 were
reported for the fiscal year ending
October 31. There arc 88 employees
in Mountain View and 22 at the Oak­
land facility, now operated as a branch
store.

Radio
development
engineers
wanted
by a leading manufacturer of
advanced HF communications
equipment
Require minimum of BSEE with at
least 3 years’ experience in RF
circuit design for development work
on HF SSB transmitters & receivers.
Openings also for engineers with
experience in circuit design of
VHF radio equipment.

Granger
Associates

HF antenna systems
Ionosphere sounders
Aviation communications
Closed-circuit television

1601 California Avenue
Stanford Industrial Park. Palo Alto, Calif.
AH EQUAL OPPORTUNITY EMPLOYE°

BRINGING IN
NEW CLIENTS
requires that your

product be described

with accuracy and clarity.

Whether you sell services

or goods, we can help you

tell the story. Your

printing can be your

best salesman. Just call on
NATIONAL PRESS
850 Hansen Way, Palo Alto

Phone 327-0880

Gallagher Levine
Frank J. Gallagher has been appoint­

ed manufacturing manager for connector
products for Microdot, Inc.,' South
Pasadena.

Samuel Levine, divisional vice-presi­
dent, systems engineering, business and
industry division of Bunker-Ramo
Corp., has been elected vice-chairman
of the Computer Group, IEEE.

Andrew J. Unetic, executive vice-
president, Kinetics, Inc., Solana Beach,
has been elected chairman of the San
Diego Council of WEMA.

Prof. Edward A. Feigenbaum has
been named director of the Stanford
Computation Center, one of the largest
university computer installations in the
nation. Prof. George E. Forsythe, head
of the computer science dept, who
previously served as director of the cen­
ter, will now devote full time to the
rapidly growing department.

Lockheed Missiles and Space Co.,
Sunnyvale, has received a $1.5 million
two-year development contract for
SPARCS (Solar Pointing Aerobec Roc­
ket Control System) from NASA, the
proposal to link a sun sensor to gas
jets activated if the rocket started to
veer away from the sun.

Prof. Edward VV. Ernst, dept, of
electrical engineering, University of Illi­
nois, Urbana, has been elected chairman
of the National Electronics Conference
board of trustees and the NEC board
of directors.

Varian Associates, Palo Alto, has
reported the best quarter in its history
with sales of $28.1 million and net in­
come of $1.5 million, reflecting the
acquisition of Eitel-McCullough, Inc.,
San Carlos, and Wilkens Instrument,
Walnut Creek, now known as Varian
Aerograph.

Eugene C. Meister has joined Elec­
tro-Optical Systems, Inc., Pasadena, as
a senior member of the corporate mar­
keting staff.

Patrick J. Schmitz has been named
manufacturing manager of Signetics
Corp., Sunnyvale, was formerly product
manager of Globe-Union Corp., Mil­
waukee, manufacturing manager of
Continental Device Corp., and opera­
tions manager of Transitron.
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Manufacturer! Representative Index
. Abacus Div. Whittaker

Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dietrich-Heffner Assoc.
. Accutronics, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . Frauman Associates
. Aerospace Research, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . SMA/West
< Aertech. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
* American Electronic Labs. . . . . . . . . . . . . . . . . . . . . . . . SMA-WEST
i Applied Magnetics Corp. . . . . . . . . . . . . . . . . . . . . The Thorson Co.
i Astro Communication Laboratory. . . . . . . . . .Costello & Co.
i AutronicsCorp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The Thorson Co.

t Beckman/Berkeley Division. . . . . . . . . . . . . . . . . V. T. Rupp Co.
i Beckman/Systems Division. . . . . . . . . . . . . . . . . . V. T. Rupp Co.
EBehlman/Invar Electronics.. . . . . . . . . T. Louis Snitzer Co.
E Benrus Built-Instruments. . . . . . . . . Dietrich-Heffner Assoc.
EBU#-Knox. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The Thorson Co.
E Bryant Computer Products. . . . . . . . . . . . . . . . . . . Costello & Co.
EB'.rr-Brown Research Corp. . . . . . . . . . . . . . . . . . . W. K. Geist Co.

Cambridge Scientific
Industries, Inc. . . . . . . . . . . . . . . . . . . . Dietrich-Heffner Assoc.

CC-anoga Corporation. . . . . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
CCentury Electronics & Instruments. . . . . . . . V. T. Rupp Co.
CCeramagnetics, Inc. . . . . . . Wadsworth-Pacific Mfg. Assoc.
CCeramaseal, Inc. . . . . . . . . . . . Wadsworth-Pacific Mfg.Assoc.
CColIectron Corporation. . . . . . . . . . . . . . . . . . . . . . . . Costello & Co.
GComing Electronic Devices. . . . . . . . . . . . . . . . . . . Costello &Co.
CC'-stom Materials, Inc. . . . . . . . . . . . . . . . . . . . Jay Stone & Assoc.
GCjbetronics, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Data Associates

ODahl Electronics Associates. . . . . . . . . . . . . . . . Data Associates
OOData Technology Corp. . . . . . . . . . . . . . . . . . . T. Louis Snitzer Co.
Dielectric Products Eng. Co.. . . . . . . . . . Jay Stone & Assoc.
DDigital Devices, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Costello & Co.
OCD gitronics Corp. . . . . . . . . . . . . . . . . . . . Components Sales Calif.
OCDynaplex Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Components Sales

ElEJdorado Electronics. . . . . . . . . . . . . . . . . . . T. Louis Snitzer Co.
Electronic Engineering Co. . . . . . . . . . . . . . . . . . Data Associates
Electronic Products, Inc. . . . . . . . . . . . . . . . . Jay Stone & Assoc.
EElectro Switch Corp. . . . . . . . . . . . . . . . . . . . . . . Willard Nott & Co.

Elgenco, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V.T.RuppCo.
Emcor-Borg-Warner Corp. . . . . . . . . . . . . T. Louis Snitzer Co.
Eppley Laboratory, Inc. . . . . . . . . . . . . . . . . . . . . . W. K. GeistCo.

Fabri-Tek, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Costello & Co.

N-H Microwave- - - - - - - - - - - - - - - - - - - - - --- SMA/WEST
Polarad Electronic Instruments. . . . . . — T. Louis Snitzer
Precision Mechanisms Corp. . . . . . . . . . . Components Sales
Probescope.. . . . . . . . . . . . . . . . . . . . . . . . . . . —... SMA/WEST

GTI Components. . . . . . . Wadsworth Pacific Mfg. Assoc.
Glow-Lite Corp. . . . . . . . . . . . Wadsworth-Pacific Mfg. Assoc.
Guildline/Hallmark. . . . . . . . . . . . . . . . . . . T. Louis Snitzer Co.

Hallmark Standards, Inc. . . . . . . .
Hoi ex. Inc. . . . . . . . . . . . . . . . . . . . . . . . . .
Holt Instruments Laboratories. . . . . . . . . . . W. K. Geist Co.
Honeywell-Denver Div, Lab Standards. . . . . . . . . . . . . . Geist
Honeywell, Mpls, Enclosures. . . . . . . . . . . . . W. K. Geist Co.
Houston Omnivraohic Cora. . . . . . . . . . . . . . . . . V T Rimn Cn
Hyletronics Corp. . . . . . . . . . . . . . . . . . . . . . . . . . The Thorson Co.

Kepcojnc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V T Rupp Co
Kinetics Corporation. . . . . . . . . . . .

Lambda Electronics Corp. . . . . .
Lind Instruments, Inc. . . . . . . . . . .
Lockheed Electronics Co. . . . . . . . . . . . . . . . . Data Associates

Magnetic Shield Division,
Perfection Mica. . . . . . . . . . . . . .

McLean Engineering Labs. . . . .
Measurements. . . . . . . . . . . . . . . . . . .

. . ... T. Louis Snitzer Co.

Melcor Electronics Corp. . . . . . . .
Metex Electronics, Inc. . . . . . . . . .

. Components Sales Calif.

. . . . . Frauman Associates
Metron Instrument Co. . . . . . . . . .
Micro Instrument Co. . . . . . . . . . . .
Microsonics, Inc. . . . . . . . . . . . . . . . .

.Components Sales Calif.

. . . . . . . Jay Stone & Assoc.

. . . . . . . . . . . . . . . SMA/WEST
Microwave Electronics Corp...
Millitest Corp. . . . . . . . . . . . . . . . . . . .
Motorola, Inc,

Communications Div.. . . . . . .

. . . . . . . Jay Stone & Assoc.
.Components Sales Calif.

Nanosecond Systems. . . . . . . . . . . . . . . . . . . . . . . V. T. Rupp Co.

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

Ram Electronics, Inc. . . . . . . . . . . . . . . Jay Stone & Assoc.
Remanco Inc- - - - - - - - - - - - - - - - - - - - Jay Stone & Assoc.
Rixon Electronics, Inc. . . . . . . . . . . . . . . . . . . . . ...Costello & Co.
Rohde & Schwarz Sales Co...... . . . . . . . . . . . W. K. Geist Co.
Roytron Division, Litton Indus.. . . . . . . . . . . . . . . . . . . Costello

Sage Laboratories_ _ _ _ _ _ _ _ _ _ _ _ The Thorson Co.
Scott, Inc, H.H_ _ _ _ _ _ _ _ _ _ _ _ _ _ W. K. GeistCo.
Sierra Electronic Div, Philco___ T. Louis Snitzer Co.
Singer/Metrics/Gertsch. . . . . . . . . . . . . Dynamic Associates
Sony Corp, Ind. Prod_ _ _ _ _ _ _ _ _ _ _ V. T. Rupp Co.

Technipower, Inc. . . . . . . . . . . . . .... Dietrich-Heffner Assoc.
Telonic Industries & Eng--- - - - - - - T. Louis Snitzer Co.
Tenney Engineering, Inc- - - - - - - - - - - - - The Thorson Co.
Texas Instruments, Ind. Prod. . . . . . . . . . . . . . V. T. Rupp Co.
Trymetrics Corp..... ..... . . . . . . . . . . . . T. Louis Snitzer Co.

United Precision
Plastics, Inc. . . . . . . . . . . . Wadsworth-Pacific Mfg. Assoc.

United Telecontrol Elec, Inc. . . . . . . . Frauman Associates
Universal Voltronics Corp----- Dietrich-Heffner Assoc.
Uptime Corporation. . . . . . . . . . . . . . . . . . ..... Costello & Co.
Utah Research & Development Co. . . . . . The Thorson Co.

Vero Corporation. . . . . . . . Wadsworth-Pacific Mfg. Assoc.

Wang Laboratories_ _ _ _ _ ___ Frauman Associate?
Warren Components. . . . Wadsworth-Pacific Mfg. Assor
Wienschel Engineering, Inc_ _ _ _ _ Jay Stone & Assol
WiltronCo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O'Halloran Asso«
Wyle Laboratories —- - - - - - - - - - - - - - - - - V. T. Rupp Co.

SS'itzer Co, T. Louis
1020 Corporation Way,
Palo Alto; 968-8304

S5’.one& Assoc, Jay
140 Main Street,
Los Altos; 9484563

Tlhe Thorson Company
2443 Ash Street.
Palo Alto; 321-2414

Representative Directory
Walter Associates

Box 790, Menlo Park;
3234606

Wadsworth-Pacific Mfg.
Assoc, Inc.
71 Parker Avenue, Atherton;
321-3619

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

Components Sales California
Palo Alto; 326-5317

Costello & Company
535 Middlefield Road,
Palo Alto; DA 1-3745

Data Associates
1160 Terra Bella Avenue,
Mountain View; 961-8760

Dietrich-Heffner Associates
2555 Park Blvd.,
Palo Alto; 3214321

Dynamic Associates
1011 Industrial Way,
Burlingame; 344-2521

Frauman Associates
P. 0. Box 357
Menlo Park; 322-8461

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

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

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

SMA/WEST
(Scientific Marketing Assoc.)
1094 West Evelyn Ave.,
Sunnyvale; 245-2500

DEPENDABILITY . . .
That means you can count on us to
supply competent, technical talent at
a reasonable price. We really do what
we promise.

Personnel available to work
on your premises or in our
design office

BARAN & ASSOCIATES
1155 CRANE

MENLO PARK, CALIF.

324-1615

We are the job shop”

CIRCUIT & APPLICATIONS
xtv TVT/^1 TlVrT^TTT? G PULSE ENGINEERING, INC. is a commer-
X-i 1.^1 V_T A 1^1 X_J Xli XV O cially-oriented company with a stable growth
pattern to its present size of 300 employees at 2 locations. We are small enough to
recognize and reward individual contributions. There is a lot of room for new ideas
and growth. ■ One opportunity is for a circuit development engineer to design
general purpose and special instruments. Instruments include DC-DC inverter
power supplies and pulse circuitry. ■ The applications engi­
neering need is for a sales-oriented man to assist customer
engineers in uses of pulse transformers, and inverters, and in
preparation of applications data for sales promotion. I We
would like men with EE degrees and 4 years of related experi­
ence. Citizenship is not required. For more information call Bill
Milwitt (408) 248-6040.

PULSE ENGINEERING, INC.
Santa Clara. California



NOLLER offers
OPPORTUNITY
now
Noller Control Systems, Inc. is expanding its Research
and Development capability in Industrial Electronic
Equipment. A number of self-starting professionals
are required for both management and technical dis­
ciplines with a growing company known for its ad
vanced position in the state-of-the-art.

ELECTRONIC LOGIC CIRCUIT
ENGINEER - BSEE, MINIMUM.

Interest and at least two (2) years of current expe­
rience in Electronic Systems and Logic Circuitry a
major requirement Experience in Control, Telemetry
and Communication Systems a must.

DESIGN DRAFTSMAN FOR
ELECTRONIC PACKAGING.

Interest in and current experience with electronic
packaging for industrial applications a requirement.

ENGINEERING ADMINISTRATOR-
BSEE, MINIMUM.

This management position requires a minimum of
five (5) years or more administrative experience with
companies manufacturing industrial electronic equip­
ment. A basic knowledge of electronic engineering
and related subjects with special emphasis on com­
munications and logic is a major consideration.

ELECTRONIC ENGINEER - BSEE
Interest and background in Electronic Logic Circuitry
or Control, Telemetry or Communications Systems a
requirement. Recent degree a prerequisite.

For immediate attention, please telephone Mr
B W. Lee at (415) 233-8220. collect or you may
forward your resume in confidence to Vice-
President, Research and Development. 150 East
Standard Avenue. Richmond, California 94804

IMCDLLER
CONTROL SYSTEMS, INC.

An Equal Opportunity Employer

TWINE HOLDERS.

No. 2. Hnntjiny; Twine Holder,
Iron, black japanned. Diameter
3% inches inside.................. Each $0.40

So. 3. Same as No. 2 only on leg-
base to fasten to counter.

Each $0.50

We stock many other office
and draughting room supplies

in our modern warehouse.

NEAL, STRATFORD KERR
1025 Sansome, San Francisco 781-5886
Stationers to San Francisco Since 1906

Support Grid Advertisers
— they support the Section,
Subsections, and Chapters.
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If you miss issues of IEEE publica­
tions notify headquarters (345 E. 47th
St., New York, N.Y. 10017). If you
miss issues of the IEEE Grid notify
the Section/Grid office (327-6622).

MORE COMPUTER RESEARCH

the order of three cents per circuit.
For example, Mr. Rice has forecast
that it may be possible to produce as
many as 3,250 circuits on a single die
at a sales price of S100, including costs
of packaging and testing. Availability
of “near-zero-cost” hardware circuit
elements will most certainly have a great
impact on the organization and use of
computers. The concept of the “perso­
nal” stand-alone computer as contras-

CLASSIFIED ADVERTISING RATES
Members: SIS for lit col.-inch. SIO for 2nd. S5 for
each additional. Non-members: S20 for lit 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 15th
of month.
Write or call. Ernesto A. Montano, IEEE Grid,
Suite 2210, 701 Welch Rd.. Palo Alto, Telephone
(415) 327-6622.

Office for Short Lease

Ideal Location for sales or Electro­
nic Dist. Office. Right on Bayshore
(1439) in Palo Alto. Large Display
area — Over 3000 sq ft. — Reason­
able rent. One or five year lease.
Phone 322-1803

Whelan Bldg., Stanford Professional
Center. 701 Welch Rd., Palo Alto,
(opposite Old Barn), including air-
conditionmg, 5-day janitorial ser­
vice. electricity, puttinggreen, lunch
room, and off-street parking. Ideal
for one man and secretary. Call
Section Office, 327-6622.

ted to time-shared, on-line facilities for
use by the individual will be explored.
Other vital factors such as simplifica­
tion of software, and improvement of
the man-machine interface through de­
velopment of better inpul/output con­
cepts and hardware will also be dis­
cussed.

During the first part of the meeting,
the panelists will present their views of
data processing of the year 1970. Audi­
ence participation will be invited during
the latter part of the meeting.

The meeting will be held at 7:45 pm
in Room cc-134 of the McCullough
Building on the Stanford campus. This
building is located on Lomita Drive
opposite the west side of the main Quad,
to the south of the (round) Physics
Lecture Hall (toward the foothills). En­
trance to the building will be via the
door opening to the covered walk be­
tween the building and the lecture hall.

DIGITAL
LINES
MAGNETOSTRICTIVE • GLASS

COSTELLO & COMPANY
the computer reps of the West

5795 W. Washington Blvd., Culver City, California 90230/Phone: (213) 937*2980
535 Middlefield Rd., Palo Alto, California 94301 /Phone: (415) 321-3745
3922 N. 30th Avenue, Phoenix, Arizona 85017/Phone.- (602) 266-4448
5635 Yale Boulevard, Dallas, Texas 75206/Phone: (214) 363-9031

2 0 — g r i cl march, 19 6 6



Drills al the lowest pricesin tte industry

Decade Synchro/Resolver Bridge
Self-contained combination instn
men; tests both synchros an
resolvers. 2 seccnas-of-arc accurac:
Available in .001 or. 0001 resolutioi

9 $ S 9 9 2
C=3

< Decade Error Bridges. Three models
available, all with built-in phase angle null
indicator: Synchro Bridge. Resolver Bridge.
and the new combination Synchro and
Resolver Bridge. 2 seconds-of-arc accuracy.
Optional resolution of .001 or .0001 .

High qnality-a Gertsch tradition!
Gertsch bridges employ the time-proven
design techniques developed for Gertsch
RatioTran* precision voltage dividers.
High input impedance, low output imped­
ance, very low phase shift, and accuracy
within 2 seconds-of-arc, are all inherent
characteristics of these unique tech­
niques.

Minimum maintenance.
All units are ruggedly constructed for
long, trouble-free operation. Periodic
re-calibration and maintenance checks

are practically -eliminated since Gertsch
bridges are essentially ageless devices.

More models to choose from.
There is a Gertsch Synchro Bridge,
Resolver Bridge, or combination unit, to
meet all requirements. In addition to the
models pictured, there are Rotary Sole­
noid and Relay (programmable) models.
Associated instruments, including phase
angle voltmeters, dividing heads, and null
indicators, are also available.
For complete information, request Catalog
11—a valuable reference source for
engineers.

Decade Synchro Bridge or Resolver
Bridge. Eitner model available with
dial-type readout. Otner models pro­
vide digital angular readout with
Nix e tubes. 2 seconds-of-arc accu­
racy. Resolution: .001 or .0001 .

.. • v t a
Synchro Bridges or Resolver Bridges.
One-knob or two-knob models avail­
able in either synchro or resolver
bridge. Continuous angular rotation
from 355 to 0 in 5 increments.
2 seconds-of-arc accuracy.

See us at IEEE . . . Booths 3403 - 3405
Ask your Metrics Sates Representative about the new Singer Time Pay and Lease Programs-

the: singer company
- ------------- .-------------, , ,--------------- I------------ N I \ / 1 C2 1 IN. I 3*“ S U C,tNtCA 8LVD l0S ANGtltS CALIFORNIA

iV 1 EZL 8 r< I ^L-*' * V I ^ I TELEPHONED 870 2761 . m9lO-3A3S3S?
Design and product.on of oANORAMlCjSENSrnv^RESEARC^^^N^W^GERTSC^ostfoments for mpjs urpmcot
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Announcing J
a new series of regulators . = „
designed to meet today’s stringent demands
for better line-voltage control

These Regulators:

1571 Series
(Militarized)

2.3 to 9.2 kVA

1581 Series
2.3 to 9.2

kVA

... Hold line voltage constant to ±XA% despite ±10% input
variations ... models are also available to hold ±20% variations
to ± Vi %•
. . . Do not affect the waveform . . . they introduce no distortion.
. . . Can handle transients up to 1000% of rating.

. . . Are all solid state . . . they are highly reliable and are avail­
able in industrial and militarized versions.
. . . Have high efficiency . . . better than 98%.

. . . Are not restricted by power factor of the load .. . nor do they
affect the power factor of the system.

... Have a fast correction speed . . . 40, 80, or 160 volts per . . . Are completely nonsensitive to the load . . . they work
second, depending on model. equally well on all loads from open circuit to maximum rating.

Variac® voltage regulators are simple, reliable, true-proportional-control servomechanisms
designed for fast, accurate, and distortionless control of line voltage. The regulator has only
three basic elements ... a motor-driven Variac® continuously adjustable autotransformer, a
“buck-or-boost” step-down transformer to multiply the power rating of the Variac, and an
all-solid-state control circuit to position the Variac automatically.

Variac® voltage regulators are available in many sizes: 2- to 20-kVA versions for industrial use
and 2- to 9.2-kVA models for military applications, for use at line frequencies of 50 to 60
cycles or 350 to 450 cycles, and for nominal line voltages of 115, 230 and 460 volts. Prices start
at S495 in U.S.A.

Did you know that at 10% undervo/tage:
... a squirrel-cage motor has 19% less starting torque and runs
about 7°C hotter?
. . . in electroplating applications, deposition rate drops 10% to
20%?

... ultrasonic-cleaner and induction-heater output is down at
least 20%?

.. . welding-time cycles must be increased about 20% to pro­
duce a weld as good as that made with correct voltage?

. . . and at 10% overvoltage:

... incandescent lamps must be replaced 2 Vi times as often as
lamps operating at the correct voltage?

. . . cathode-type tubes fail at about / normal life?

Maybe it's time you had a regulated line!
Write for complete information. GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

Sales Engineering Office in SAN FRANCISCO: 1186 Los Altos Avenue Los Altos. CoM. ^*022


