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December, 1964:  
Cover: The IEEE Fellows elected from the SF Bay Area.  Ampex Corporation 

seems to garner the most exposure: Alex M Poniatoff (founder of AMPEX) 
and Charles Ginsburg (Ampex VP).  My wife worked at Ampex for several 
years.  Profiles of the new Fellows begins on page 8. 
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for its polyester film.

only DU PONT makesSUP®
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY

MYLAR
POLYESTER FILM

AUGUST 27,1962 
Mariner II Interplanetary 
probe launched from 
Cape Kennedy; successful 
midcourse correction of orbit 
brings It close to Venus.

Many of the outstanding achievements in science 
and technology during the past 10 years have been 
recorded, analyzed and preserved on tapes of “Mylar!5 
When reliability counts, count on “Mylar!’
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New plug-ins for the solid state hp 5245L Electronic

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

3000 me

hp 5264A Preset Unit, $650, measures N x frequen­
cy, period, ratio, time N events, divides input by N; 
N can be 1 to 100,000

hp 5265A DVM Plug-in, $575, six-digit measurement 
of de, 10, 100 or 1000 volts full scale, accuracy 
0.1% of reading

FREQUENCY 
MANUAL 
•TaAT •
OTC* . .

The basic 5245L Counter offers a maximum counting 
rate of 50 me with 8-digit resolution. And all these fea­
tures are delivered with the counter, for $2950:

Time base stability better than 3/10°/day
Display storage for continuous display
Sample rate, independent of gate time, adjustable 

0.1 to 5 sec
Close-spaced Nixie tubes for easy reading 
Four-line BCD output for systems, recorders 
Remote programming capability
Automatic decimal point, units indication 
Plug-in circuitry for easy maintenance
Compact modular cabinet only 5%" high

hp 5245L... 
today’s 

most 
versatile 
counter

(2131 877-1282
(415) 591-7661
(916) 482-1463
(714) 223-8103
(602) 945-7601
(602) 623-2564
(505) 255-5586
(505) 526-2486
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HEWLETT-PACKARD
NEELY SALES DIVISION
North Hollywood  
San Carlos  
Sacramento  
San Diego  
Scottsdale  
Tucson  
Albuquerque  
Las Cruces
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Measure voltage 
with 6-digit resolution

| Other plug-ins:

5253B Frequency Converter to 500 me, $500
5261A Video Amplifier for 1 mv rms sensitivity, $325 
5262ATime Interval Unit, 1/xsec to 10s sec, $300
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Counter for new measuring capabilities. Lets you easily 
expand the usefulness of the 5245L by adding a plug­
in when you need it.

NEW: hp 5254A Frequency Converter, $825, extends meas­
urement range to 3000 me

Call your Hewlett-Packard field engineer for details and a 
demonstration. Or write Hewlett-Packard Company, Palo Alto, 
California 94304, Tel. (415) 326-7000; Europe: 54 Route des 
Acacias, Geneva; Canada: 8270 Mayrand Street, Montreal.
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accessories

Oscilloscope photograph courtesy of Tektronix. In:.

december, 1 96 42 — grid

Now E-H supplies the missing link between your scope and E-H pulser —with the first complete line of 
accessories specifically designed for pulse applications. These E-H pulse accessories assure precise meas­
urements — free from the distortions and component failures that are typical of improvised laboratory set­
ups. In a word, they match the quality and performance of the costly sophisticated equipment with which 
you’ll use them.
Find out more about this unique accessory line. Call your E-H representative.

UM e
FfftO RANOC

E-H RESEARCH LABORATORIES, INC. 
163 ADELINE STREET • TEMPLEBAR 4 3030 • OAKLAND. CALIFORNIA 94607 • TWX-415-891 9651

IN EUROPE: E-H Research Laboratories, AG; P. 0. Box 293 6301 Zug. Switzerland

a new line of pulse

' Mr' 
(eh) m 

PVLSt GIMRATOR

GR SERIES
960/TAP-0FF. A 50 ohm transmission line sampling device. 100:1 pickoff 
ratio. No appreciable discontinuity introduced into 50 ohm systems to 
3 Gc. GR connectors. $90.
972/PULSE TRANSFORMER. A fast inverting transformer for 50 ohm sys­
tems. Rise time better than 0.17 ns. GR connectors. $90.
950/TRANSIST0R MOUNT. A 50 ohm transmission line mount for measure­
ment of transistor switching times to the sub nanosecond region. AC 
coupled output. BNC DC inputs, GR signal in and out. $340.
901/MARKER GENERATOR. A passive circuit designed to provide 1 ns 
markers for time-base calibration of oscilloscopes. 1% accuracy, requires 
fast pulse to activate. GR connectors. $220.
902/TUNNEL DIODE PULSER. Produces 450 mv pulse at less than 100 ps 
rise time from slower pulse or sine waveforms applied to input. —1 volt 
required to switch tunnel diode. BNC input, GR output. $190.
951/DIODE MOUNT. A 50 ohm transmission line mount for measurement 
of diode switching times to the sub nanosecond region. BNC bias input, 
GR signal in and out. $340.
971/RISE TIME INTEGRATOR. Produces fixed, repeatable rise times from 
fast pulse inputs. Made in std. times of 5, 2, 1, 0.5, 0.2 ns. 5% accuracy. 
Printed circuit stability. GR connectors. $170.
970/DC RESTORER. Clamps baseline to ground to eliminate shift in AC 
coupled sub nanosecond pulse systems. Peak input 20 volts. Approx. 10% 
attenuation. Specify pos. or neg. GR connectors. $90.

BNC SERIES
ZT/PULSE TRANSFORMERS. Nanosecond transformers for impedance match­
ing or inversion. Impedances 50, 93, 125, 185, 200 ohms. Any combination 
input to output with or without inversion. BNC connectors. $35.
RT/RISE TIME INTEGRATOR. For repeatable, fixed, known times from fast 
pulse input. Standard models at 5, 10, 20, 50, 100 ns. Special times on 
request. 10% accuracy, 0.5 amp max. average. BNC connectors. $35.
DT/DC RESTORER. Clamp designed to eliminate baseline shift in AC- 
coupled nanosecond pulse system. Peak input 20 volts. Approximately 
10% attenuation. DTP for positive pulses, DTN for negative. BNC con­
nectors. $60.
ZL-3, ZL-15/TERMINATIONS. Three watt and fifteen watt terminations for 
50 ohm pulse systems. DC resistance accurate to 1%. VSWR <1.25 at 
100 me. Scope tap. BNC connectors. $55, $75.
TP-2, TP-5, TP-10 ATTENUATORS. High power fixed attenuators with 2:1, 
5:1, 10:1 ratios. Division ratios accurate to 10%. 12 watts max. con­
tinuous dissipation. For 50 ohm input and output. VSWR <1.25 at ICC 
me. BNC connectors. $95.
SP-10/SINGLE PULSE TRIGGER. A battery-operated triggering device f&r 
single-pulsing all E-H pulsers. Supplies a fast-rise 10 volt spike of either 
polarity. With cable. BNC connectors. $45.
NOW—DIRECT E-H SALES REPRESENTATIVES IN CALIFORNIA
NORTHERN CALIFORNIA—163 Adeline Street, Oakland, TE 4-3030
SOUTHERN CALIFORNIA—1936 Huntington Dr., South Pasadena, MU 2-2807

H supplies 
the., missing link:
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rom the chairs

ENGINEERS’ WEEK PREVIEW
The Bay Area Engineers’ Week 

committee is sparked this year by Gen­
eral Chairman James F. Vivrette, who 
has been active on the committee for 
several years. Engineers’ Week is a 
nationally proclaimed period, gen­
erally the week of Washington’s birth­
day. There are many activities in the 
Bay Area keyed to Engineers’ Week, 
but the scholarship program is the out­
standing thing that sets apart BAEW 
from most other observances. Last 
year, $4,000 in scholarships and prizes 
were presented.

Here is how the scholarship pro­
gram works. Over 90 high schools in 
the area are solicited for senior math 
and science student entries. Zone 
chairmen will interview applicants and 
select ten zone winners to be further 
interviewed by a committee chaired 
this year by Dean of the College of 
Engineering, University of California, 
Berkeley. Four final winners share in 
scholarships ranging from $400 to 
$2,000. Recipients do not even have to 
be interested in engineering—the idea 
is to help top students with their col­
lege careers and, of course, help in­
terest them in the engineering profes­
sion.

The climax of the week is a banquet 
at which the scholarships are awarded

(Continued on page 12)

The Luxo Illuminated xMagnifier is ideal 
for visual accuracy on printed circuits 
and when reading parts numbers . . . 
its excellent magnification and cool, 
shadow-free light increases precision 
during intricate assembly operations 
and allows more effective inspection.

address all mail to 
IEEE, Suite 2210, 701 Welch Road 

Palo Alto, California 94304 
Telephone: (415) 327-6622 

Members: send address change promptly to 
IEEE. Box A, Lenox Hill Station, New York, N.Y. 

Send copy of letter to Section Office

cover

The nine distinguished members of 
the San Francisco Section on the cover 
were elected Fellows by the IEEE 
Board of Directors on October 21, ef­
fective January 1, 1965. They are the 
largest group from any section among 
the total 125 Fellows named from 50 
of the total 182 sections of IEEE. In 
most recent years the San Francisco 
Section has led all others in the num­
ber of members honored with eleva­
tion to Fellow grade. For the biog­
raphies of the new Fellows, see page 8.

' 33 years the West’s 1
leading electronic parts distributor

BRILL ELECTRONICS
OAKLAND— 610 E. 10th St. Phone: 834 5888
MOUNTAIN VIEW — 855 Terra Bella Phone: 961-1500

december, 19 6 4
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Tuesday, December 15

Circuit Theory

Monday, January 18

Thursday, December 17

William Bazzy, publisher, Microwave Journal; Theodore Saad, editor-in-chief. |

An Equal Opportunity Employer

I
I

ELECTROMAGNETIC
SYSTEMS LABORATORIES 

FOR
UNUSUAL OPPORTUNITIES

ESL, Incorporated, a dynamic, new, 
associates owned electronics firm, 
is developing a team of highly 
trained engineers and scientists, 
specifically to conceive and de­
velop specialized electronic war­
fare systems.

GROUP CHAPTERS 

Automatic Control

ESL, INC.
3950 Fabian Way 

Palo Alto, California 
327-2160

Engineering Writing and Speech 
8:00 P.M.

(Joint with Engineering Management—see above)

You are invited to contact us at 
your earliest convenience or send 
your resume to D. L. Jacobs

Biomedical Engineering
8:00 P.M. • Monday, January 18

(Joint with Instrument Society of America [ISA]—Santa Clara Valley Section)
Blood pressure measurements
Dr. Al Sachs, Vid ya Corp.
Place: Holiday Inn, Sunnyvale
Dinner: 7:00 P.M., Holiday Inn
Reservations: Dr. James Bliss, 326-6200, Ext. 3488, by January 15

8:00 P.M. • Thursday, December 10
Measurements on integrated circuits using a scanning electron beam
Prof. T. E. Everhart. University of California, Berkeley
Place: Ampex Cafeteria, 401 Broadway, Redwood City
Dinner: 6:00 P.M., Stone Cellar Restaurant, 1906 El Camino, Menlo Park
Reservations: Mrs. Kelley, 326-6200, Ext. 3285, by December 9

Engineering Management
8:00 P.M. • Monday, January 18

(Joint with Engineering Writing and Speech—see below)
Management ties with overseas electronics—one approach to corporate diversifi­

cation
5. V. Hart, chief consultant. Electronics Engineers International
Place: to be announced in January Grid

8:15 P.M. • Tuesday, January 26
(Joint with Space Electronics and Telemetry—sec below)

Biomedical Engineering
8:00 P.M.

Nervous control of crustacean walking legs
Dr. William Evoy, research associate. Biological Sciences, Stanford University
Place: Stanford Medical School, Room 112
Dinner: 6:15 P.M., Red Cottage Restaurant, Menlo Park
Reservations: Dr. James Bliss, 326-6200, Ext. 3488, by December 15

volving use 
recorders, 
c o r d e r s ,

L

*Signal Analysis/Systems 
Engineer

Data processing experience in- 
of wide band tape 
optical chart re- 
and photographic 

equipment required. Knowledge 
of various types of telemetry 
systems desirable.

Microwave Theory and Techniques
8:00 P.M. • Wednesday, December 9

The microwave industry

Microwave Journal
Place: Room 1A, Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto 
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Mrs. Gail Saxon, 326-7000, Ext. 2703, by December 7

Information Theory 
8:00 P.M.

The nature of computability
Dr. C. Y. Lee. Bell Telephone Labs and University of California
Place: Philco Auditorium, 3825 Fabian Way, Palo Alto
Dinner: 6:15 P.M., L’Omelctte, El Camino Real, Palo Alto
Reservations: Mrs. D. Saltzman, 326-4350, Ext. 4101, by December 16

*Antenna Engineer
Responsibilities to include an­
tenna analysis and design in 
conjunction with electromag­
netic systems problems. Analyti­
cal ability and a minimum of 2 
years varied antenna design ex­
perience required. M.S., propa­
gation and system background 
desired.

d e c e m b er, J 9 6 4

1

Instrumentation and Measurement ’
8:15 P.M. • Wednesday, December 9 |

Precision measurement of low-intensity magnetic fields |
Lee Langan, manager of field engineering, Varian Associates
Place: Varian Cafeteria, Bldg. 4B, 611 Hansen Way, Palo Alto
Dinner: 6:15 P.M., L’Omelette, El Camino Real, Palo Alto
Reservations: none required
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Wednesday, December 16

Reliability

Tuesday, January 26

1964

I

meettn g a
NERVOUS

d e c e m b e r ,

Military Electronics
6:30 P.M.

Future plans of D.O.D.
Victor A. Conrad, General, USA, Retired
Place: Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Dinner: 7:00 P.M., Rick’s Swiss Chalet
Reservations: Ralph Franks, 742-3894, by December 15

meeting ahead
WHITHER D.O.D.?

General Victor Conrad, U.S.A., re­
tired, will discuss future plans of the 
Department of Defense at the Decem­
ber 16 meeting of the Military Elec­
tronics chapter at Rick’s Swiss Chalet, 
Palo Alto. Reservations may be made 
with Ralph Franks, 742-3894, by De­
cember 15.

meet i n g ahead
GAMBLING CONTROL

Edward A. Olsen, chairman of the 
State Gaming Control Board, Nevada 
Gaining Commission, Carson City, 
Nevada, will discuss the control of 
gambling in Nevada, the protection of 
the public and the house, at a meeting 
of the Reliability chapter on Decem­
ber 17 at Dinah’s Shack, Palo ?\lto. 
The interesting non-technical evening 
will be a ladies’ night. Reservations 
should be made with Stuart Bessler at 
327-4212 by December 14.

Study of nervous control of crustacean walking legs was carried out to determine reception 
of signals and integration of information in posture and movement.

head
CRUSTACEANS

Dr. William Evoy, research asso­
ciate, Biological Sciences Dept., Stan­
ford University, will discuss the nerv­
ous control of crustacean walking legs 
at the December 15 meeting of the 
Biomedical Engineering chapter.

The engineering problems involved 
in locomotion are very different in 
man-made vehicles (which use wheels) 
and in animals (which use legs). Flex­
ible struts, divided into sections which 
can move relatively independently of 
each other and activated in a specific 
sequential order, raise complex prob­
lems of their control. Specific kinds of 
information about the position and 
movement of the legs must be available 
and the transformation of this informa­
tion must be adapted to the require­
ments of walking. Even the simpler 
problem of standing still requires the 
integration of information from all of 
these appendages to produce a fixed 
spatial arrangement.

Dr. Evoy will discuss the way in 
which posture and movement are con­
trolled in crabs. Stretch sensitive re­
ceptors in the walking legs of crabs 
evoke reflexes to counteract length 
changes in the muscles and to make 
adjustments in posture such as in the 
vertebrates. Two sorts of receptors 
exist: one of these directly signals 
movement and position of the Joints; 
another is associated with a small mus­
cle, the length of which is independ­
ently adjusted by central nervous con­
trol. These two receptor systems in­
teract to provide reflexes to counteract 
passive movements and to set and 
maintain posture by means of a biolog­
ical servo-system.

It is curious that in the vertebrates 
there are also two receptor systems 
which act in an analogous fashion to 
those in crabs. In spite of the radical 
differences between arthropod and 
vertebrate, the basic solutions to the 
problems of walking and maintenance 
of posture appear to be quite similar.8:30 P.M. • Thursday, December 17

Ladies’ night—an interesting nontechnical program is planned
The control of gambling in Nevada—protection of the public and the house
Edward A. Olsen, chairman, State Gaming Control Board, Nevada Gaming Com­

mission
Place: Dinah’s Shack
Cocktails: 6:30 P.M.
Dinner: 7:30 P.M., 4269 El Camino Real, Palo Alto
Reservations: Stuart Bessler, 327-4212, by December 14

Space Electronics and Telemetry 
8:15 P.M.

(Joint with Automatic Control—see above)
Gravity gradiant stabilization
Duane Scott, Research specialist, LM.SC
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View
Reservations: Charles Jamgotchian, 69/-/ /74, by January 26

grid — S

meeting ahead
GRAVITY GRADIANTS

Duane Scott, research specialist, 
Lockheed Missiles and Space Co., will 
discuss gravity gradiant stabilization 
before a joint meeting of the Space 
Electronics and Telemetry and Auto­
matic Control chapters on January 26 
in the Lockheed Auditorium.
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Wesgo vacuum processing furnace for oxide free 
brazing alloys

WESTERN GOLD & PLATINUM COMPANY
525 Harbor Boulevard, Belmont, California

Due to much inconvenience with 
the old telephone number, please note 
that, as of November 23, the new tele­
phone number for the San Francisco 
Section office is 327-6622, code 415.

events of interest
REGION 6 PAPERS CALL

The 1965 IEEE Region 6 annual 
conference will be held in Las Vegas, 
Nevada, next April 13, 14, and 15. 
The theme for the meeting will be 
“Power in the Space Age/’ with a 
broad coverage of technical disciplines 
ranging from commercial power 
through space power and advanced 
energy sources.

Fifteen technical sessions, each with 
four papers, are planned. In addition, 
there are scheduled two panel sessions 
on future power, with invited speak­
ers. Papers are invited in the following 
or related fields:

Commercial Electrical Power
Conventional generation systems 

(steam, diesel, hydroelectric), nuclear 
reactors, generators, geo-thermal sys­
tems, tidal systems, and transmission 
and distribution systems (extra high 
voltage-direct current, underground 
and highwire, wireless, etc.)
Packaged Power (Present and Future)

Terrestrial power sources (diesel, 
gas, battery, fuel cell, solar cell, radio­
active isotopes), submarine power 
sources (battery, fuel cells, nuclear, 
reactor, radioactive isotopes), space­
power sources (battery, fuel cell, solar 
cell, nuclear reactor, solid core, fluid- 
ized-bed, and gaseous core), radio­
active isotopes, thermionic devices, 
thermoelectric devices, nuclear fusion 
reactors, M.H.D. devices.

Space Propulsion Power Equipment
Ion engines, plasma engines, arc- 

heated jets, and controls for conven­
tional chemical and nuclear rockets.

Stanley V. Gunn, Rocketdyne Div. 
of NAA, Canoga Park, Calif., is papers 
chairman.

Two complete draft copies of each 
paper, on 8’A x 11-inch stationery, 
should be in the hands of the papers 
chairman no later than December 15, 
1964. Those papers on commercial 
electrical power should be sent, one 
copy each, to the papers chairman and 
to the papers vice chairman, Albert E. 
Hamilton, L.A. Department of Water 
and Power, 600 Nevada Highway, 
Boulder City, Nevada.

Abstracts for those papers selected 
must be final and must be submitted 
before January 15, 1965. These ab­
stracts will be published in the March 
issue of “Arizona Engineer and Scien­
tist,” together with the sessions sched­
ule. All papers are to be unclassified.

High gurily, 
low vapor pressure 
VPOF*
Brazing Alloys
* Vacuum Processed Oxide Free

Much of the relatively high oxide and 
impurity content of conventional 
brazing alloys is a result of melting 
and processing in air or other gas­
eous atmosphere. This requires the 
introduction of “deoxidizers" such 
as phosphorus, silicon, and alumi­
num, most of which are undesirable 
impurities themselves. The unique 
Wesgo-developed vacuum melting 
process excludes impurities from al­
loys from the very start by cleaning 
the atmosphere in which they are 
produced. The result: brazing alloys 
that are "clean" at the ingot and all 
the way to the finished product.

:: VPOF ingots, being free of embrit­
tling impurities, are more ductile. 
They can be processed into wire or 
sheets with far fewer surface imper­
fections— cracks, slivers, and other 
mechanical defects — which in or- 1 
dmary alloys act as reservoirs for ex- I 
traneous materials such as organic 
lubricants, oxides, or dirt particles. 
As a result, a brazed joint made with 
a VPOF alloy is sound throughout, 
with no impurities to float to the sur­
face and cause a "leaker" or to va­
porize and cause a contaminated 
product.

=:=VPOF alloy brazes are free from ' 
the troublesome "spitting" charac­
teristic of conventional alloys during 
hydrogen furnace brazing. The prob­
lem arises from entrapped oxides, 
which form water vapor in the hydro­
gen atmosphere, expand rapidly, and 
cause unwanted spattering.

VPOF brazing alloys contain less 
than 0.002% lead and phosphorus, 
less than 0.001% zinc and cadmium. 
Other impurities are correspondingly 
low. Send for complete specifications 
today.

Prof. Everhart 

meeting ahead 
SCANNING BEAM

Prof. T. E. Everhart, Universit}' of 
California, will discuss measurements 
on integrated circuits using a scanning 
electron beam, at the December 10 
meeting of the Circuit Theory chapter. 
The speaker spent the 1962-63 ac­
ademic year at Westinghouse Re­
search Laboratories, Pittsburgh, Pa., 
investigating the evaluation of semi­
conductor integrated circuits using 
scanning electron beam techniques. 
He is continuing this research at UC, 
where he is associate professor of elec­
trical engineering. He has served as 
consultant to Watkins-Johnson Co. 
and Ainpex Corp.
meet i ng a h e a d

COMPUTABILITY
Dr. C. Y. Lee, Bell Telephone Labs 

and University of California, will dis­
cuss the nature of computability at the 
December 17 meeting of the Informa­
tion Theory chapter in Philco Audito­
rium, Palo Alto. The talk will cover 
Rado’s approach to computability, the 
busy beaver problem, M. W. Green’s 
remarkable machines, and the frustra­
tions of computing (n) for even 
small values of n.

Mr. Lee received his education in 
EE and Mathematics from Cornell 
Universtiy and the University of 
Washington. Since leaving school in j 
1952 he has been with the Bell Tele- . 
p hone Laboratories working on 
switching and computer problems and 
on systems engineering. He is cur­
rently visiting the University of Cali- | 
fornia at Berkeley as a Mackay Lec­
turer in the EE Department.
meeting ahead

OVERSEAS TIES
S. V. Hart, chief consultant, Elec- ' 

tionics Engineers International, San 1 
Francisco, will discuss management 
ties with overseas electronics-one | 
approach to corporate diversification- 
at the January 18 joint meeting of the 
Engineering Management and Engi­
neering Writing and Speech chapters.
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Write or call now
complete data on how Automatic Display Switching

I

Your local Tektronix Field Office has this complete booklet on 
how the Tektronix Type 547—a single-beam oscilloscope—can 
provide dual-beam performance for most applications. A dc- 
to-50 Me oscilloscope with automatic display switching, the 
Type 547 features two time bases. Either time base can be used 
for horizontal deflection of the ert beam. Or the beam can be 
driven first by one time base then the other, automatically, on 
alternate sweeps.

The single-beam os­
cilloscope display 
shows two different 
signals, each at a 
different vertical sen­
sitivity and sweep 
speed. Single-expo­
sure photograph.

with Tektronix Type 547 and 1A1 Plug-In Unit
gives you Dual-Beam performance • Single-Beam economy

INIRODUCING
AUTOMATIC 

DISPLAY SWITCHING 
the Tektronix Tvpe 547

■BBBwBBBI

Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO. CALIF. • Phone: 326-8500

1709 MT. DIABLO BLVD. • WALNUT CREEK. CALIF. • Phone: 935-6101 
From Oakland, Berkeley. Richmond. Albany and San Leandro: 254-5353
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outstanding contribution to engineer­
ing teaching in 1958.

G. Leslie Hill, honored for contribu­
tions to power circuit protection and 
the testing of electrical insulation, is 
chief engineer of Hill Research Co., 
Oakland, doing consulting and re­
search work and building specialty 
devices such as high voltage DC in­
sulation testers. He was formerly su­
pervisor of special engineering tests 
for Pacific Gas and Electric Co. He 
received the B.S. in electrical engi­
neering from Polytechnic College of 
Engineering, Oakland. He has been 
granted 12 patents on electrical de­
vices and test methods, and is the 
originator of the universal fuse link 
used throughout the industry and the 
de-ionizing and condensing chamber 
used on the present boric acid power 
fuses. He developed and received a 
patent on the nondestructive method 
of testing electrical insulation with 
high voltage direct current and pio­
neered the hot line insulation washing 
method.

Ernest S. Kuh, honored for contri­
butions to active and passive circuit 
theory and engineering education, is 
professor of electrical engineering at 
the University of California. He re­
ceived the B.S. from the University of 
Michigan, the M.S. from Massachu­
setts Institute of Technology, and the 
Ph.D. from Stanford University. A 
member of the technical staff of Bell 
Telephone Laboratories, Murray Hill. 
N.J., he was consultant to IBM re­
search laboratory, San Jose, from 1957 
to 1962. A former member of the ad­
ministrative committee of the Circuit 
Theory Group, he is editorial reviewer 
for the Proceedings.

George L. Matthaei, honored for 
contributions to the theory and de­
sign of microwave networks and para­
metric amplifiers, joined the depart­
ment of electrical engineering at the 
University of California at Santa Bar­
bara, where he is a professor, in July 
From 1958 to 1964 he was at Stanford 
Research Institute, where he did re­
search on microwave devices and was 
named manager of the electromagnetic 
techniques laboratory in 1962. He re­
ceived the B.S. in electrical engineer­
ing from the University of Washington 
and the Ph.D. from Stanford. He also 
served on the faculty at the University 
of California and the technical staff of 
Ramo-Wooldridge Corp., where lie 
engaged in system analysis and re­
search on microwave components.

Alexander M. Poniatoff, honored for 
outstanding leadership in the magnetic 
recording industry, is chairman of the 
board of Ampex Corp., having 
founded the corporation in 1944,

2. Convenient Schedules 
from New York

Nk 1:35 P 
3:45 P 
4:00 P 

Nk 5:30 P

3. TWA Offers Service
to 70 U.S. cities and 18 world centers 
abroad. TWA offers the only7 non-stop 
jet service to New York from the East 
Bay.

ieee honors
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Biographies of the nine San Fran­
cisco Section members elevated to the 
grade of Fellow for 1965 follow:

William Culshaw, honored for con­
tributions related to microwave optics, 
interferometers, and gas lasers, is a 
senior consulting scientist and senior 
member of the research laboratories of 
Lockheed Missiles and Space Co., Palo 
r\lto, and directs and conducts re­
search on gaseous and solid state 
lasers. He received the B.Sc. Honors 
degree in physics from the University 
of Sheffield, and the B.Sc. Honors de­
gree in mathematics and the Ph.D. in 
physics from the University7 of Lon­
don. He was awarded the Harry Di­
amond Memorial Prize Award of IEEE 
in 1962 for outstanding accomplish­
ments in the field of microwave optics 
and interferometry.

Charles P. Ginsburg, honored for 
contributions to video recording tech­
niques and equipment, is a vice presi­
dent of Ampex Corp, and manager of 
the advanced wideband development 
section of the video and instrumenta­
tion division. At Ampex since 1952, his 
primary attention has been devoted to 
video recording and wideband instru­
mentation recording based on tech­
niques initially7 embodied in the video 
tape recorders. He attended the Uni­
versity of California and San Jose 
State College, receiving a B.A. degree 
from the latter. He has been awarded 
the David Sarnoff Gold Medal of the 
Society7 of Motion Pictures and Televi­
sion Engineers, the Vladimir K. 
Zworykin Television Prize of the 
IEEE, and the Valdemar Poulsen 
Gold Medal of the Danish Academy7 of 
Technical Sciences.

Willis W. Harman, honored for con­
tributions to engineering education in 
the fields of electron dynamics, linear 
systems, and communication theory, 
has taught electrical engineering at 
Stanford University7 since 1948, except 
for two brief periods. From 1949 to 
1952 he was an associate professor at 
the University7 of Florida, and during 
1959, he was a visiting lecturer at the 
Royal Technical University, Copen­
hagen, Denmark. He received the 
B.S.E.E. degree from the University 
of Washington and the M.S. degree in 
physics and Ph.D. in electrical engi­
neering from Stanford. His technical 
specialties have been microwave elec­
tronic devices and statistical commu­
nication theory; he is the author of 
three texts. He has been particularly 
interested in the liberal education of 
those studying for professional de­
grees. He received the George West­
inghouse award of the American So­
ciety for Engineering Education for
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RHG
WALTER

creating the company’s name from his 
own initials and EX for excellence. He 
studied engineering at the University 
of Kazan, the Imperial College of Mos­
cow, and at Karlsruhe, Germany, re­
ceiving a degree in mechanical engi­
neering, then joining the Shanghai 
Electric Power Co. after the White 
Russian campaign against the Com­
munists collapsed. He affiliated with 
General Electric Co. at Schenectady in 
1927 and Dalmo Victor in 1930. Along 
with his other duties he now heads the 
Alexander M. Poniatoff Laboratory, 
which is devoted to investigation of 
advanced and experimental techniques 
in magnetic recording.

Donald H. Preist, honored for con­
tributions in extending the limits on 
power and frequency in communica­
tions and radar, is advanced develop­
ment coordinator of Eitel-McCul- 
lough, Inc., and has concentrated on 
research on tubes leading to higher 
power levels. Under his direction, ad­
vances have been made in the under­
standing of window phenomena and 
improvements to windows, in ex­
tended interaction klystrons, in the 
evolution of new concepts for the de­
sign of negative grid tubes, and in the 
attainment of clean spectra from 
pulsed klystrons. He received the B.S. 
degree and diploma in engineering 
from King’s College, London Univer-

(Continued on page 10)

RHG builds 
the widest selection of 

special purpose receivers. RHG will 
custom build a system to your specifications. 
Such features as wideband FM with base­
bands to 15 Me, gain and phase matched 
IF channels, and IF laboratory receivers at 
30, 60, 70, 105 and 200 Me are standard. 
Available in solid state or tube versions. 
Write or call for full details.

Salesmen need help. Something to extend their time, open doors, dig 
up leads, pre-sell products. Sales literature can make thousands of 
sales calls each day. Catalogs, brochures, direct mail advertising, 
folders, product literature ... all work full time—no coffee breaks, 
no luncheons! You can multiply your sales force with printed literature 
to get maximum efficiency from each man. Just call

THE NATIONAL PRESS 
Planners, Printers of Every Type-of Business Communication 
850 HANSEN WAY • PALO ALTO, CALIF.
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VIDEO & DISPLAY 
SYSTEMS

SEMICONDUCTOR 
DEVICES & 
PROCESSES

RF & DIGITAL 
INSTRUMENTS

Urgent Requirements 
by Our Clients in 

Commercial Product
Areas for Experienced 
Hardware Engineers in

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

MAGNETIC 
COATINGS & 

MATERIALS

220 CALIFORNIA AVE.
PALO ALTO 

DA 6-7390

NORTHERN 
CALIFORNIA 
PERSONNEL 

(a technical agency)

IEEE COMPUTER GROUP
According to the new listing of 

Group Chapters from headquarters, 
the name of the Electronic Computer 
Group has been changed to IEEE 
Computer Group.

MEN WITH MOTIVE!
“SALES ENGINEERS" —Men who 
stand a little above the throng. 
Here is a breed who know what 
they want.
No daydreaming, No indecision 
exists. Just INDIVIDUALITY, and 
they make the M0$T of it.

YOU CAN TOO!
Employment opportunities are now 
available for men so motivated.

LET US HEAR FROM YOU...

for personal and 
confidential referrals 

to client management, 
at no cost to you, 

or further information 
with no obligation, 

phone for appointment or 
submit resume.
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• San Oiefo. California 
ACademy 4 2824

MORE FELLOWS
sity, and subsequently entered govern­
ment service as a member of the first 
radar team under Sir Robert Watson- 
Watt. From then until 1946, when he 
joined his present organization, he was 
associated with various aspects of 
radar development.

Calvin F. Quate, honored for con­
tributions to the theory and design of 
low noise amplifiers, is professor of ap­
plied physics and electrical engineer­
ing at Stanford University and has 
been engaged in research in the field 
of wave propagation in solids. Of late, 
he has been primarily concerned with 
the interactions which can occur 
between electrons, electromagnetic 
waves, and acoustic waves. He re­
ceived the B.S. degree in electrical 
engineering from the University of 
Utah and the Ph.D. from Stanford 
University. He was formerly a mem­
ber of the technical staff of Bell Tele­
phone Laboratories and Sandia Corp., 
where he became vice president and 
director of research.

mapped. This takes about one year.
The next phase of developing the 

stereo models is done at Menlo Park, 
using Kelsh and other plotters. Con­
tour lines and all other information is 
plotted to the final scale being used 
for the map. Information that cannot 
be determined from the photographs, 
such as name places, elevation under 
trees, and identification of small ob­
jects, is then completed in the field.

The final phase, which is also done 
at Menlo Park, is the preparation of 
color separation negatives. The con­
tour lines, roads, water, woods, and 
other information are reverse engraved 
on their own negative, depending on 
the color in which each is to be 
printed. As many as nine negatives are 
required for a map. The negatives are 
sent to Washington, D.C., where 
printing plates are prepared and the 
maps printed.

A comprehensive tour of the work 
done at the Menlo Park facility fol­
lowed Mr. Thurston’s talk. The equip­
ment used to develop the data from 
the stereo aerial photograph and the 
equipment used in making the separa­
tion negatives was described and dem­
onstrated.

O’HALLORAN 
ASSOCIATES

r n. sales ncPNCsrNTA’i.rt

• Palo Alto. Callform* • Ananrm. C* Jw» *
DAvtnpo'l 6 1493 Mflengn 4-MII

i • Phoenii and Tccion. Iriiiai
Enterprise 1200

review
PEP CHAPTER TOURS TOPOGRAPHIC FACILITY

The September 22 PEP chapter 
meeting started with Roy Thurston, 
assistant region engineer of the U.S. 
Geological Survey’s topographical di­
vision, presenting a brief summary of 
topographical map making in the U.S. 
About 98 percent of the effort is ex­
pended on the development of 7%' 
and 15' quadrangle maps. These maps 
represent either 7^' of latitude and 
longitude or 15' of latitude and longi­
tude. At the present time, some 
$25,000,000 per year is being ex­
pended. This permits completion of 
3 to 4 percent of the country each year 
with 73 percent of the area currently 
being covered by either 71A' or 15' 
maps. The 7%' maps are on the scale 
of 1:24,000, represent about 55 square 
miles, and cost $12,000 to prepare. 
The 15' maps are to the scale of 
1:62,500, represent 220 square miles, 
and cost $25,000 to prepare.

The four main phases in map 
making are initial field work, stereo 
model development, field completion, 
and cartography. During the initial 
field work, stereo serial photographs 
are made and tied in with reference 
points established by extending exist­
ing control points into the area being
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Input Frequency:
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William C. Hennings has been pro­
moted to manager of the military 
equipment engineering department of 
MELABS, Palo Alto, reporting di­
rectly to President Lloyd A. Addle- 
man.

60 K C

Input Impedance:
High impedance or 

50 Ohms

Bandwidth:
2 Kc for 3 db.

Edison Voicewriter model VPC 7342 includ­
ing receiver model 77612, all attachments, 
supply of discs. $100 or best offer takes. 
Excellent condition. To inspect, visit Sec­
tion Office or call Mrs. Jean Helmke, 327- 
6622.
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E-H Research Laboratories........
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RHG Electronics Laboratory, Inc. 
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Western Gold and Platinum......

Sensitivity:
1 n'i to antenna coupler 

provides usable output 
for strip chart recording 

and visual monitoring
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Dr. Robert H. Okada 
Consultants in 

Solid State Circuitry, Systems 
917 Terminal Way, San Carlos, Calif.

593-7570

WALTER H. KOHL
Electronics Consultant • Author & Lecturer

MATERIALS AND TECHNIQUES FOR 
ELECTRONIC & AEROSPACE APPLICATIONS 

P.O. 426 Telephone
Los Altos, Calif. 94023 (415) 948-8585

Classified Advertising
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PRICE

$850

Equipment tor Sale

MEMO-SCOPE® FOR SALE
Storage oscilloscope, Hughes model 105A 
w/ 05-1 10 me preamplifier. Latest model, 
used as demonstrator. Stores single-shot 
phenomena at 10" in/sec. Fastest storage 
on the market. Available at approx, half 
price. Call Chuck Walter, Walter Associates, 
323-4606.
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IT IS REPORTED:
George W. Deskin has been 

pointed to the new

NOW.a new, low cost

FREQUENCY 
RECEIVER

SPECIFICATIONS.
Phase Output:
Sine wave corresponding 
to fractional error of 
local oscillator

Outputs:
Phase output for 
external recorder: 
Audio
Received 60 Kc output 
Multiplied 60 Kc 

output—300 Kc 
Multiplied local 

oscillator output— 
300 Kc

Recorder:
Rustrak Model 88. 
supplied with chart 
paper and gear train 
for 7’/j" per hour speed. 
Other gear trains 
available.

Oscilloscope:
One inch tube for quick 
indication of frequency 
drift and the direction 
of drift.

Size:
5'/<" x 19” Rack Panel 
17 >/2" Depth behind 

Panel
17" Width behind Panel

Cover 3 
 12 

..... 7 
 8 
 6

 3 
Cover 2 
 2 
 4 

Cover 4 
 1 
 9 

....... 10 
10 
 11 
 9

A .y -
Blair

Odell R. Blair has been appointed 
manager of engineering for Western 
Switchboard Co., San Francisco, and 
will be responsible for the company’s 
design and development program 
throughout the wide area it serves.

MORE REMARKS

in the presence of the students’ par­
ents, school advisers, and mayors. The 
banquet is well attended by engineers 
in the area and their guests because a 
speaker of national prominence is gen­
erally presented.

The scholarship program is sup­
ported by the Bay Area Engineering 
Societies, San Francisco Bay Area En­
gineering Council, consulting engi­
neers, and many of the engineering 
industries.

The Engineers Speakers Club of 
San Francisco helps publicize BAEW 
in talks before service organizations, 
and this year a special appeal for pub­
licity via magazine and newspaper 
articles was made. Any engineering 
activities written up for publication 
before the week of February 21-27, 
1965, should have a few words about 
BAEW.

In the past, public displays, such as 
company models, have helped pub­
licize the week; these are again so­
licited from Bay Area engineering 
firms and schools. This year, Quantic 
Industries, San Carlos, specializing in 
electro-optical and electro-mechanical 
in-flight hardware for aerospace, was 
the first to volunteer a public display.

RECEIVER
FOR FREQUENCY STANDARDIZATION TO 
THE NATIONAL BUREAU OF STANDARDS

The Model SR-60 is the first low cost VLF Phase 
Comparison Receiver designed to permit phase 
comparison measurements between a local os­
cillator and the National Bureau of Standards 
transmitted 60 Kc s from WWVB, Fort Collins, 
Colorado The receiver is a straight - forward 
Tuned Radio Frequency receiver and can be 
used in any location in the United States with 
highly satisfactory results.
The SR-60 permits accuracy measurements to 
parts in 10’°, with relative short measurements. 
Phase difference is displayed on a front panel 
meter or on a strip chart when more precise 
measurements are made over a long period of 
time. Since the phase difference is a “beat,” 
lower accuracies can be monitored aurally, using 
the sound from the speaker. As the local stand­
ard gets closer, the visual "beat” on the front 
panel meter is most useful. When this meter is 
moving too slowly for reasonable timing, the 
"beat” can then be monitored on the recorder.

POSITION available in Electrical Engi­
neering. Prefer Ph.D. with teaching and in­
dustrial experience. Broad background most 
desirable. Salary and rank commensurate 
with qualifications.

ENGINEERING DIVISION, Fresno State Col­
lege, Fresno, California 93726.

Local Standard Input: 
100 Kc (other frequencies 

available).

JOHN T. LAVRISCHEFF, Alternate Delegate 
S.F. Bay Area Engineering Council

Write for detailed information 
SPECIFIC PRODUCTS

P.O. BOX 425 21051 COSTANSO ST.
WOODLAND HILLS. CALIF.

DIAMOND 0-3131 AREA CODE: 213
Prices & specifications subject to change

CLASSIFIED ADVERTISING RATES 
Members: S15 for 1st col.-inch, $10 for 2nd. 
S5 for each additional. Non-members: $20 
for 1st col.-inch, S15 for 2nd. $10 for each 
additional. 10% frequency discount for 10 
consecutive ads. None to exceed total of -I 
col.-inches. Special type or logos not carried. 
Non-commissionable. Deadline 20th of 
month.
Write or call: Ernesto z\. Montano, IEEE 
Grid. Suite 2210, 701 Welch Rd.. Palo Allo. 
Telephone (415) 327-6622.

ap­
position of staff 

scientist for Applied Technology, Inc., 
Palo Alto, reporting directly to Dr. 
William E. Ayer, president and 
founder of the firm.
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■ High stability-1 part in 10’

■ Digital Nixie readout

■ Precision attenuator

■ All Solid State

C

SPECIFICATIONS

0 db (50 ohm)

Frequency

Design

■ Unique synthesizer 
provides high resolution

FREQUENCY 
Range . 
Stability 
Resolution

3211 S LA CIENEGA BIVO . IOS ANGEt.ES. CALIFORNIA 
TELEPHONE (213 870-2751 • TWX 213 835 0456

• SENSITIVE RESEARCH • EMPIRE • GERTSC^ instruments for measurement

Display 
Adjust .

AMPLITUDE 
Output Level . 
Attenuation 
Range . 
Accuracy .

10 kc to 500 me
. 1 part in 10?

1 cps—10 kc to 50 me
10 cps —50 me to 500 me
Digital (Nixie)
Digital

Gertsch Model SSG-1 combines, for 
the first time, voltage accuracy with the 
traditional Gertsch frequency accuracy in 
one compact unit. This all solid state 
Signal Generator/Frequency Meter has a 
range of from 10 kc to 500 me with direct 
digital control and readout.
Provides increments as small as 1 cps in 
the range from 10 kc to 50 me...as small 
as 10 cps from 50 to 500 me. Stability 
throughout the total range is 1 part in 10’. 
Even higher stability is obtainable by driv­
ing the system with a higher precision 1 
me oscillator.
Direct frequency display is provided by 
Nixie readout, with digital dial-in of fre-

Ask your Metrics Sales Representative about the new Singer Time Pay and Lease Programs —

THE SINGER COMPANY
METRICS DIVISION 

and production of PANORAMIC

quency. Output may be set to 0 dbm 
and adjusted 0 to — 130 db with a con­
tinuously variable calibrated attenuator. 
Internal amplitude modulation to 50% at 
400 or 1000 cps is available by means of 
front-panel control, and there is provision 
for external AM modulation to 10 kc. Non- 
harmonically related spurious signals are 
at least 60 db down.
Measures frequency from 10 kc to 1 Gc. 
This range is extendable to 10 Gc by 
means of an accessory harmonic 
generator-mixer assembly.
For complete details and applications as­
sistance, contact your nearest Gertsch 
representative, or the address below, re­
questing Bulletin SSG-1.

m me] io kc-iooo mi
J

. 0 to — 130 db

. —2 db into 50 O load

MODULATION (Amplitude)
400 or 1000 cps Internal 
to 10 kc External

Range . . 0 to 50%
PRICE: $12,500.00

ANGEt.ES


The Typical G-R Instrument
This is the Type 1806-A Electronic Voltmeter

built to take abuse.

arranty.

•Rlp-tllt case Patent No. 2,966,257

I

& I

It meets or exceeds all of its published
I

specifications ... will probably 

continue to do so after five, ten, 

or even twenty years' use.

It is reasonably priced at $490.

This is the typical G R instrument, 
i
I built with the kind of thought

and the.thoroughness you’ve
-

. come to expect from us
\ since 1915.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Salet Engineering Office in SAN FRANCISCO: 1186 Lo$ Altos Avenue, los Altos, Californio 
James G. Hussey • David M. Lloyd 

Tel: 415 948-8233 • TWX: 415 949-7964

It includes design features not found in any other commercial voltmeter.

It has been assembled by one craftsman ... not oh sin assembly^line. 
.

It has been painstakingly calibrated and tested. W is mechanically sound and

It has convenient controls and a large readout.

It is sensibly housed in a practical, usable case.*

It has a dc-to-15OO-Mc range. Basic accuracy is =*=2% of reading.

It has so much feedback in its de circuits that rundown in gm to half its initial value


