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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
November, 1964:  
Cover: A Motorola‐developed control console for programming of gas flows for 

growth of epitaxial films in semiconductor substrates.   
Page 4: summary of Les Hogan’s background for his talk on the future of 

electronics engineering in American Technology, given at Stanford. 
Page 6: Gordon Moore (then at Fairchild) speaks on microelectronics for 

military applications.  He had been a member of the “Traitorous Eight” 
who left Bill Shockley’s company and formed Fairchild, with the Valley’s 
first real venture capital.  He goes on to found Intel Corporation 
(“INTegrated ELectronics”) with Bob Noyce. 
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It would be difficult to conceive of anyone but the 
rawest novice not knowing the advantages of tapes 
of “Mylar”*. After all, for ten years “Mylar” has been 
far and away the first choice for EDP work. Good 
reasons, too. “Mylar” is strong (a tensile strength

of 20,000 psi), stable (unaffected by temperature 
or humidity changes) and durable (can’t dry out or 
become brittle with age.) There’s no need to write 
it 50 times . . . just once: When reliability counts, 
count on “Mylar’.’ *Du Font's registered trademark for its polyester film.

Beller Things for Beller Living 
. . . through Chemistry

MYLAR
POLYESTER FILM
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Price

$325

$160

$225

$285

$595

$575

Price

normal or $25

$325

$425

$130

$775(6 graticule divisions)1784A Recorder*

plug-ins, five

£QualityAn extra measure

Compare for yourself: Select the performance you need-check the price, adding 
one vertical plug-in and one horizontal to the $1325 price of the 175A main frame. 

hp 175A for 
performance

HEWLETT 
PACKARD

1782A Display
Scanner*
1783A Time Mark 
Generator*

Vertical plug-in 

1750B Dual-Trace 
Amplifier__________
1751A Single- 
Channel Amplifier

1752A Differential
Amplifier___________
1752B High Gain
Amplifier___________
1754A Four-
Channel Amplifier*
1755A Dual-Channel 
High-Performance
Amplifier*__________
Horizontal plug-in

1780A Auxiliary 
Plug-in

Performance ________________ _____
50 me bandwidth (7 nsec rise time), 50 mv/cm max sensitivity (each channel), 
B channel out available for trigger___________
Low-cost performance: sensitivity 50 mv/cm to 20 v/cm, de to 50 me (7 nsec rise 
time)____________________ _____ _____

5 mv/cm to 20 v/cm sensitivity; de to 18 me bandwidth at 5 mv/cm; differential 
input with 40 db common mode rejection on four most sensitive ranges _
5 mv/cm to 20 v/cm; de to 30 me at 5 mv/cm; 40 me at 50 mv/cm; differential input 
on all ranges _______________
40 me bandwidth, sensitivity 50 mv/cm to 20 v/cm; triggering possible from any 
of the 4 channels; 9 nsec rise time, ideal for computer logic applications

1 mv/cm sensitivity with 20 me bandwidth, 50 me bandwidth at 10 mv/cm and 
above, de coupled; B channel available for trigger

1781B Sweep Delay 
Generator

The buyer who checks performance against price 
will make the best scope buy today... tomorrow...

and from Hewlett-Packard

corder, sweep-delay operation, and 
time markers.
A wide selection of vertical plug-ins 
assures complete measurement 
coverage. The new 1755A, for ex
ample, features dual-channel sen
sitivity of 1 mv/cm at 20 me band
width and 10 mv/cm at 50 me. 
Even on the four-channel plug-in 
the bandwidth is 40 me.
Once you’ve acquired the main 
frame, the flexibility and value of 
the 175A are yours. Compare plug
in capabilities and compare price- 
for-performance. Compare the 
number of scopes you need to do

Performance
Allows standard functions of scope, 10 nsec/cm to 5 sec/cm sweep; 
single sweeps
Permits detailed analysis of complex signals or pulses; 0.5 /xsec to 10 sec delay; mixed 
sweep for simultaneous picture of total and expanded portion of signal; jitter less than 
1 part in 50,000 _

Permits recordings on external x-y recorder of waveforms displayed on ert

Provides synchronized intensity-modulated markers, 10, 1 and 0.1 /xsec, ±0.5% 
accuracy, for simplifying rise time and pulse duration measurement
Pushbutton strip-chart recording of repetitive traces on ert, complete with graticule 
marks; l/20th the price of a photograph; recording paper 5 cm (6 graticule divisions) 
approximately same size as photo

’Features available only with the hp 175A, regardless of cost

comparison proves
no scope beats the 
your requirements: 
versatility—value!
With its six vertical ,  
horizontal plug-ins and high-capa
bility basic main frame, no oscillo
scope available today gives you 
better performance for your dollar 
than the Hewlett-Packard 175A 50 
MC Scope.
The 175A main frame, $1325, per
mits bandwidth to 50 me and offers 
dual plug-in capability that permits 
unprecedented versatility. Look at 
these unique plug-in features: The 
1784A Recorder plug-in permits 
permanent records of waveforms, 
simply and at a fraction of the cost 
of a photograph. Other horizontal 
plug-ins include a scanner for large 
trace recordings on an external re-

all the jobs done as well by the 
175A. Then call your hp field engi
neer for a demonstration:
NEELY SALES DIVISION
North Hollywood . <213> 877-1282
San Carlos . <415 591-7661
Sacramento.....................................<916> 482-1463
San Diego <714i 223-8103 
Scottsdale . <6021 945-7601
Tucson (602) 623-2564 
Albuquerque . (505) 255-5586
Las Cruces . . . <5051526-2486

Data subject to change without notice 
Prices f o. b. factory.
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Chances are good you’ll never have to look inside our 
new 171 pulser. So for those of you who may be curious, 
we want to point out the solid character of the instru
ment behind the handsome brushed aluminum panel. 
Note the clean, uncluttered layout with ample space and 
ventilation, and the easily accessible components. (The 
components themselves are selected for high performance 
characteristics—and conservatively rated. As a result, 
there’s a marked freedom from internal controls.)
These are a few of the things that give E-H instruments a 
special character. And which give you dependable per
formance-long after the front panel is scarred from battle.

CIOCK 
MONI1O#

NOW—DIRECT E-H SALES
REPRESENTATIVES IN CALIFORNIA
NORTHERN CALIFORNIA—163 Adeline Street, Oakland, California, 

TE 4-3030
SOUTHERN CALIFORNIA—1936 Huntington Dr., South Pasadena, Calif., 

MU 2-2807
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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

MODEL @ ...
PULSE GENERATOR

EH MODEL171 SPECIFICATIONS:
□ REP RATE: Three fundamental time base periods of 10, 1, O.lz^s are crystal- 
controlled to better than 0.01%. Decade counters multiply the fundamental per.:-: 
to give incremental coverage from 100 PPS to 5 MC.
□ WIDTH: Digitally variable from 1 to 998 times the clock period.
□ DUTY CYCLE: No limitation. Width may be set to one count less than the period.
□ REMOTE PROGRAMMING: Period, width, and gate function control lines ar? 
brought out to a rear panel connector and may be programmed by contact closures 
or by -r 1/ 4- 5v logic levels. Output pulse parameters of amplitude, Tr • andh 
fine setting, offset, and polarity may be selected remotely by switching resistances 
to control lines brought out to a rear panel connector.
□ AMPLITUDE: 10 volts into 50 ohms either polarity, 3:1 vernier plus 1/3/10 
30/100 attenuator.
□ OFFSET: Variable to 2 volts, either polarity.
□ WAVE SHAPE: Less than 5% p-p all forms of distortion, except on 100J 
attenuator setting less than 8%.
□ RISE TIME: 6 ns to 100 ^s rise and fall, independently variable ramps. Liner 
to better than 5% all settings.
□ JITTER: 100 ps, any function.
□ PRICE: $2,875 — Rack Mounting $20 extra.
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The Sigma 44 is a 
compact, univer

sal-mountingrelay 
with high contact 
rating, for on-off 

applications.Same 
unit plugs into 

socket or can be 
stud mounted on 

a panel for solder 
connections. Inter
changeable with 

similar com
mercial relays.

GENERAL 
PURPOSE 
SERIES 44

STOCKED
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JAMES D. WARNOCK 
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MRS. JEAN HELMKE
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Published monthly except July and August 
by San Francisco Section, 

Institute of Electrical and Electronics Engineers

advertising
Bay Area & National: E. A. Montano, IEEE, 

701 Welch Rd., Palo Alto, Calif. (415) 321-1332 
East Coast: Cal Hart, Martin & Hart, 

25 W. 43rd St., New York, N.Y., LW 4-1290 
Southern California: Jack M. Rider & Associates, 

1709 W. 8th St., Los Angeles 17, HU 3-0537

the chairs

WESCON 1964
This year’s Wescon in Los Angeles 

exceeded most of the attendance ex
pectations, if not the hopes, of the 
Wescon board of directors and the 
committees who worked so hard on 
its success. Total attendance was about 
42,000, which is the second largest 
ever for a Wescon meeting. For the 
first time, attendance records were 
officially audited and, also for the first 
time, a behavioral study was made of 
the information-seeking characteristics 
of the technical-session attendees.

f r a n c i s c o 
i officers

Chairman: John C. Bcckctt 
Vice Chairman: Jack L. Melchor 

Secretary: Gerard K. Lewis 
Treasurer: Fred J. Mackenzie 

Membership Chairman: Benton Ncwnum, 
Western Electric, 739-8340 

Publications Advisor: 
Howard Zeidler, 

Stanford Research Institute, 326-6200 
Executive Secretary: 
James D. Warnock, 

Section Office, Suite 2210, 701 Welch Road 
Palo Alto, California, 321-1332

33 years the West’s 
leading electronics parts distributor

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

subscriptions: 
$4.00 (members) ; $6.00 (others) ; 

overseas, $7.00 per annum

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

Palo Alto, California 94304 
Telephone: (415) 321-1332 

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

Send copy of letter to Section Office

Ed Herold

Some very interesting data were 
gathered; just over a third of the over
all attendance was classified as “man
agement, owners, and executives” and 
about a third of the attendance classi
fied themselves as connected with 
users but not manufacturers in the 
electronics field. Such data show that 
the educational objectives of the ex
hibits were met both by the large 
numbers of people and by the many 
who are clearly involved in electronics 
and yet have no other direct way of 
obtaining information on the output 
of this industry.

About 15 percent of the over-all 
attendance participated in the tech
nical sessions, a number which corre
sponds with the number of attendees 
whose interests are more research-and- 
development oriented. However, when 
duplicate attendance is eliminated, it 
would appear that only about half of 
the attendees who might be expected 

(Continued on page 16) 
cover

The growth of epitaxial films atop 
semiconductor substrates is a vital 
process in the manufacture of transis
tors and integrated circuits. This 
Motorola-developed, semi-automatic 
control console permits automatic pro
gramming of gas flow to assure uni
form film growth. Dr. C. L. Hogan, 
responsible for much of the remark
able development of the semiconduc
tor products division, will address the 
section on November 24. See story 
and calendar.

/£££■/
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Tuesday, November 17

Nielsen

Audio
Thursday, November 19
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Hogan

GROUP CHAPTERS 
Aerospace

FRESNO SUBSECTION
8:00 P.M.

(With Professional and Student Groups)
High power vacuum tube manufacturing techniques
G. G. Came, technical representative, Electronics Components and Devices Div., 

RCA
Place: 10th floor, PG&E Building, 1401 Fulton St., Fresno
Dinner: 6:00 P.M., Tower House Restaurant, 831 Fem St., Fresno
Reservations: H. Mikkelsen, 268-0441, Ext. 244, or BA 7-7263, by Nov. 16

8:00 P.M. • Wednesday, November 18
(Joint with Santa Clara Valley Subsection, see above)

SANTA CLARA VALLEY SUBSECTION
8:00 P.M. • Wednesday, November 18

(Joint with Aerospace, see below)
Gravity gradient satellites, a discussion of infra-low frequency techniques
David Sonnabend, senior engineering specialist, Philco Corp.
Place: Physics 100, Stanford University
No dinner

nove in ber, 1 9 64

EAST BAY SUBSECTION
7:30 P.M. • Monday, November 23

Unique communications facilities for special applications
George A. Nielsen, toll equipment engineer, Pacific Telephone
Place: PG&E meeting room, 4801 Oakport, Oakland (parallel Nimitz Freeway) 
No dinner

meeting ahead
FUTURE OF ELECTRONICS

The future of electronics engineer
ing in the American technology will 
be the subject of Dr. C. Lester Hogan, 
vice president of Motorola, Inc., and 
general manager of the semiconductor 
products division, Phoenix, at the No
vember 24 meeting of the San Fran
cisco Section.

Under Dr. Hogan’s direction, the 
semiconductor division has grown 
from a small company producing 
single line of power transistors to one 
of the major semiconductor manufac
turers in the country.

A graduate of Montana State Col
lege and Lehigh University, Dr. 
Hogan did his undergraduate work in 
chemical engineering and his grad
uate work in solid-state and electro
magnetic theory. A former educator 
at Harvard and member of the tech
nical staff of Bell Telephone Labora
tories, he performed experiments at 
Bell which demonstrated nonreciproc
ity at microwave frequencies and also 
carried out a theoretical analysis sub
stantiating the experiments. The work 
was published in 1952 and has be
come a classical reference.

Long active in AIEE and IRE, Dr. 
Hogan has held important positions 
in most major professional organiza
tions. He will be presented by Dr. 
Jack L. Melchor, vice chairman of the 
section.

SAN FRANCISCO SECTION
8:00 P.M. • Tuesday, November 24

The future of electronics engineering in American technology
Dr. C. Lester Hogan, vice president and general manager of Motorola, Inc., semi

conductor products division, Phoenix
Place: Physics 101, Stanford University

8:15 P.M.
New Hewlett-Packard tape transport
Walter Selsted, manager magnetic tape engineering at Hewlett-Packard 
Place: Stanford Research Institute, Little Theatre, basement wing D 
Cocktails: 6:00 P.M., Ramor Oaks, 3435 El Camino, Atherton 
Dinner: 6:30 P.M., same place
Reservations: 248-3344, Ext. 260, by November 18

Antennas and Propagation
8:15 P.M. • Tuesday, November 10

The Mariner II space probe to Venus; final results from the microwave radiom
eter experiment

Dr. Douglas Jones, Brigham Young University and Jet Propulsion Laboratory
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: Rickeys Hyatt House, 4219 El Camino Real, Palo Alto, 6:30 P.M.
Reservations: 321-4175, Ext. 357, by October 18

Automatic Control
8:00 P.M. • Tuesday, November 17

Practical application of time optimal servo theory
George J. Thaler, professor of electrical engineering, U.S. Naval Post gradual?

School, Monterey
Place: 551 Engineering Center, University of Santa Clara
Dinner: 6:30 P.M., Faculty Club
Reservations: Mrs. McKenna, 296-3360, Ext. 226, by November 16

meeting ahead
SPECIAL APPLICATIONS

Unique communications facilities 
for special applications will be dis
cussed by George A. Nielsen, toll 
equipment engineer of Pacific Tele
phone, at the November 23 meeting 
of the East Bay Subsection.

From the bottom of the ocean to 
the outer limits of space, progress is 
being made in the telephone industry. 
Communications via satellites, ampli
fiers designed to rest on the bottom 
of the ocean for 20 years without 
maintenance to make transoceanic 
telephone cable economical, and com
puters that talk to each other and to 

(Continued on page 10)



Circuit Theory
Thursday, November 19

Thursday, December IO

Tuesday, November 17

Tuesday, December 1

Thursday, November 19

Sonnabend
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8:00 P.M.
Recent progress on filter design in Japan
Dr. Hit os hi Watanabe
Place: Main conference room, Stanford Research Institute, 333 Ravenswood Ave.,

Menlo Park
Dinner: 6:00 P.M., Stone Cellar Restaurant, 1906 El Camino Real, Menlo Park
Reservations: Mrs. Kelley, 326-6200, Ext. 3285, by November 18

Circuit Theory

7:30 P.M. • Tuesday, November 17
Latest development and installation of the Stanford Linear Accelerator Center. 

First showing of a new film on SLAC
Douglas W. Dupen, technical information center

meeting ahead
MARINER II EVALUATION

The Mariner II space probe to 
Venus and final results from the micro
wave radiometer experiment will be 
discussed by Dr. Douglas Jones, Brig
ham Young University and Jet Propul
sion Laboratory’ of Cal Tech, at the 
November 10 meeting of the Antennas 
and Propagation chapter.

Dr. Jones received his B.S., M.S., 
and Ph.D. degrees in physics in 1957, 
’59, and ’64 from Brigham Young Uni
versity, Provo, Utah. Since 1959 he 
has been associated with the Cal Tech 
Jet Propulsion Laboratory working in 

(Continued on page S)

I
Place: Engineers’ Club of San Francisco, 206 Sansome St., San Francisco 
Cocktails: 5:30 P.M.; Dinner: 6:30 P.M.
Reservations: Engineers’ Club, GA 1-3184, by November 16

Industrial

8:00 P.M.
(Joint with Electron Devices, see below)
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

Electromagnetic Compatibility
8:00 P.M. • Tuesday, November

Technical talk and tour of IBM manufacturing facilities: high voltage, nano- 
second duration, power line transients

William D. Hay ter, staff engineer, IBM
Place: Education building, IBM plant, Monterey and Cottle roads, San Jose
No dinner

Engineering Management i _
8:00 P.M. • Tuesday, November 1 /

(Joint with Engineering Writing and Speech, see below)

Engineering Writing and Speech 
8:00 P.M.

(Joint with Engineering Management, see above)
Business communications
Richard C. Smith, president, The Smith Co., San Francisco
Place: Lockheed auditorium, Bldg. 202, 3251 Hanover St., Palo A to
No dinner

Industrial

7:30 P.M.
(Joint with Power, see below)

Information Theory
8:00 P.M.

Signal design for sequential detection systems
Prof. G. L. Turin, University of California, Berkeley
Place: Philco Auditorium, 3875 Fabian Way, Palo Alto
Dinner: 6:15 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Mrs. D. Saltzman, 326-4350, Ext. 4101, by November 18

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

Precision measurement of low-intensity magnetic fields 
Lee Langan, manager of field engineering, Vartan 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
Microwave Theory and Techniques

8:00 P.M. • Thursday, November 
Zeeman and coherence effects in gaseous lasers 
Dr. William Culshaw, Research Lab, Lockheed Missiles & Space Co. 
Place: 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 November 16

(Continued on page 6)

meeting ahead
GRAVITY STABILIZATION

Gravity gradient satellites, with a 
discussion of infralow frequency tech
niques, will be the subject of David 
Sonnabend, senior engineering spe
cialist, Philco, at the joint meeting of 
the Aerospace chapter and the Santa 
Clara Valley Subsection on November 
18.

The talk will discuss some of the 
history and problems encountered to 
date in the field of gravity stabilized 
satellites. This field, in which the dyne
centimeter is a sensible unit for torque 
and IO-4 cps is an ultra-high fre
quency, has produced many clever in
ventions and has opened some inter
esting avenues in materials research. 
The talk will include the basic theory 
of gravity gradient, a short history of 
space projects using this method of 
stabilization, the problems of damping 
infra-low frequency oscillations, and 
the techniques for erecting truly enor
mous satellites from very little space 
and weight.

Mr. Sonnabend is a senior engineer
ing specialist in the advanced systems 
group of Philco space vehicle opera
tions. He has been working in the area 
of systems analysis for advanced space 
missions. In this capacity, it is his re
sponsibility to translate mission re
quirements into a mathematical model 
and to determine the necessary param
eters to achieve the required perform
ance.
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Microwave Theory and Techniques
8:00 P.M. • Wednesday, December 9

The microwave industry
William Bazzy, publisher, Microwave Journal; Theodore Saad, editor-in-chief, 

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

Military Electronics
8:00 P.M. -

Microelectronics for military applications
Dr. Gordon E. Moore, director of research and development, Eairchild Semicon

ductor; and Glenn R. Madland, president, Integrated Circuit Engineering Cor
poration

Place: Lockheed Auditorium, Bldg. 202, Palo Alto
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Ed J. S father, 742-7072, by November 17
Power

8:00 P.M.
The Stanford Linear Accelerator
Douglas W. Dupen, technical information center, and Kurt E. Breymayer, technical 

staff
Place: Stanford Linear Accelerator Center, Sand Hill Road, between Stanford 

Campus and Woodside
Dinner: 6:30 P.M., Ed’s Chuck Wagon, El Camino Real, Mountain View
Reservations: Tom King, 742-7439, by November 16

Space Electronics and Telemetry
8:15 P.M.

Analysis of M-ary modulated subcarrier systems
Paul D. Shaft, senior engineer, Philco Corporation WDL
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, 697-7774, by noon, November 24

There’s 
a bright new 

side to

fl

Aluminum. New Aluminum-Backed 
Polyguide is a unique copper-clad, irra
diated polyolefin dielectric that cuts pro
duction costs of microwave strip-line 
components and systems.

There’s no need to individually drill 
and align separate circuit sheets and 
aluminum backing boards. No shrinking, 
warping or adhesives. Nothing on the 
interface to interfere with circuit opera
tion. With less scrap, shorter production 
time, and greater production reliability, 
the savings add up fast.

For more information on Aluminum- 
Backed Polyguidc and a free sample — 
or for full details on standard copper- 
clad Polyguide — write to Electronized 
Chemicals Corporation, Burlington, 
Massachusetts.

meeting ahead
INTEGRATED CIRCUIT 

MEASUREMENT
Measurements on integrated circuits 

using a scanning electron beam will 
be the subject of Prof. T. E. Everhart, 
University of California, at the De
cember 10 joint meeting of the Circuit 
Theory and Electron Devices chap
ters.

Mr. Madland held a number of re
sponsible positions with Motorola, 
Inc., including section leader, group 
leader, and electronic engineer for 
subminiature communication equip
ment and power supply design for 
two-way mobile and fixed station 
radio. He holds six patents and has 
several pending.

7:30 P.M.
(Joint with Industrial, see above)
Electrical accidents and what we have learned from them
E. E. Carlton, supervising engineer, California Division of Industrial Safety 
Place: Engineers’ Club of San Francisco, 206 Sansome St., San Francisco 
Cocktails: 5:30 P.M.; Dinner: 6:30 P.M., $4.00
Reservations: Engineers’ Club, GA 1-3184, by November 30

Reliability

meeting ahead
MICROELECTRONICS

Microelectronics for military appli
cations will be discussed by Dr. Gor
don E. Moore, director of research and” 
development, Fairchild Semiconduc
tor, and Glenn R. Madland, president 
and technical director of Integrated 
Circuit Engineering Corp., at the 
November 18 meeting of the Military 
Electronics chapter.

One of the founders of Fairchild 
Semiconductor, Dr. Moore first was 
head of engineering at Fairchild and, 
in 1958, was named to his present 
position. He has written 14 technical 
papers for trade publications and 
society journals, and is co-author of 
the book, “Microelectronics,” pub
lished recently by McGraw-Hill.

Prior to his association with I.C.E.,

from E.C.C.
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field engineer 
invites you to 
send for this

MuDto-Fmirpos®
Oscilloscope

onlype
561A

This oscilloscope display shows, within frac- 
<1005 of a billionth of a second, the time re- 

I lationship between transistor turn-on and turn
off (upper trace) and driving pulse (lower trace).

Possible Type 561A displays include: 
Conventional—single or multiple trace: 
Sampling — single or dual-trace; X-Y — 
with similar or different units for verti

cal and horizontal deflection; Multiple 
X-/—from two to four independent dis
plays; Differential—including low level 
with passband control; and others in
cluding Transducer and Strain-Gage 

operation.

\

It's yours for the asking — com
plete specifications on the ex
tremely versatile Tektronix Type 
561A Oscilloscope. Precise time 
an event happens is just one of 
many displays which can be ob
served and analyzed easily and 
accurately.

>l^oS£
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' ■{
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Read how the compact Type 561A, 
using up to 17 different plug-in units 
for vertical and horizontal deflection 
can meet your requirements for 

dependable multi-purpose measure
ments. For the booklet listing 
complete capabilities, call your 
field office.

\ r
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Tektronix, Inc. san franc/sco 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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LOG IF AMPLIFIERS
FIELD PROVENNew! ALL SILICON

SOLID STATE VACUUM TUDE

MIL-grade quality, and advanced design are available off-the-shelf at RHG. Save
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WALTER ASSOCIATES 
P.O. BOX 790 • MENLO PARK, CALIF. 
415-DA-3-4606

MORE MARINER
the fields of microwave absorption and 
emission in planetary atmospheres and 
planetary and interplanetary magnetic 
fields. In addition to being an assistant 
professor of physics at BYU, he is on 
part-time status with JPL as acting 
supervisor of the radio astronomy 
group. Dr. Jones was one of the 
Mariner R II Venus microwave radi
ometer experimenters, and will de
scribe the experiment and discuss 
some of its results.

design time and cut hardware cost. Tube and transistor types. All feature true 
logarithmic compression for CW and pulsed signals with risetimes to 50 nano
seconds. Prices start at $595. See complete specifications in EEM Sec. 1100, 
or write for Log IF Amplifier Bulletin.

RHG ELECTRONICS

e t i n g ahead
M-ARY MODULATION

Analysis of M-ary modulated sub
carrier systems will be the subject of 
Paul D. Shaft, senior engineer, Philco 
WDL, at the November 24 meeting of 
the Space Electronics and Telemetry 
chapter.

The probability of error perform
ance of telemetry systems in which 
the phase, frequency, or amplitude of 
the carrier can take on one of M 
different discrete values, has been well 
explored in the literature. Following a 
review of the results obtained for these 
systems, attention will be focused on 
systems in which this M-ary modu
lated waveform is used as a subcarrier, 
which, in turn, phase or frequency 
modulates the final carrier. The proba
bility of error performance will be 
obtained for both matched filter de
tection and product demodulation.

It will be shown that, for matched 
filter detection, all of these systems 
give similar results, which do not differ 
greatly from optimum M-ary systems. 
When product demodulation is used, 
it is found that the results are slightly 
poorer than the equivalent non-sub- 
carrier case.

Mr. Shaft is a graduate of Rensse
laer Polytechnic Institute and Poly
technic Institute of Brooklyn. He has 
been with Philco since 1961 and has i 
been primarily engaged in modulation 
studies.

meeting ahead

GAS LASERS
Zeeman and coherence effects in 

gaseous lasers will be discussed by 
Dr. William Culshaw, research lab
oratory, Lockheed Missiles and Space 
Co., at the November 19 meeting of 
the Microwave Theory and Tech
niques chapter.

The talk will discuss the effects of 
small magnetic fields on the polariza
tion and frequency of the radiation 
from a planar, or internal optics type, 
gas laser. Such a resonator ideally 
places no polarization constraint on 
the radiation, and will accept any 
specific polarization which may be 
emitted by the atoms when they are 
in a magnetic field. At values of mag
netic field such that the atomic transi
tions do not overlap the specific polar
izations of the Zeeman effect, such as 
circular for an axial magnetic field, 
are observed. For low values, between 
zero and one gauss, the atomic transi
tions overlap, and coherence proper
ties of phase relationships between the 
right- and left-handed circular polar
ized radiations then appear. This re
sults in a linearly polarized output in 
which the electric vector rotates as the 
magnetic field increases. Rotations of 
± 45° are observed for magnetic fields 
of a few tenths of a gauss. The effect 
depends on the laser intensity and 
also on the difference between the Q

Culshaw Shaft
values of the laser cavity for orthog
onal directions. The application of 
the phenomena to studies of the 
atomic transitions involved in the laser 
and to modulation using atomic proc
esses will also be discussed.

Dr. Culshaw, a senior member of 
the LMSC research labs in charge of 
research on gaseous and solid-state 
lasers, is a graduate of the University 
of Sheffield and the University of 
London.
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SOUTHERN CALIFORNIA & SOUTHERN NEVADA/5795 W. Washington Blvd., Culver City, California 90231/Phone.- (213) 937-2980/TWX (213) 937-1229 
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ARIZONA & NEW MEXICO/15 North 40th Place, Phoenix, Arizona 85034/Phone: (602) 273-7348/TWX (602) 255-0387

As technical sales representatives we harbor no foreboding but instead work for the harvest. Costello & Company is ten competent sales 
engineers serving the aerospace and digital computer industries and representing the following manufacturers in California, Arizona, 
NewMexicoand Nevada: ASTRO COMMUNICATION LABORATORY / BRYANT / COLLECTRON / CORNING ELECTRONICS / DATA- 
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Farewell to Foreboders. Man, man, the nemesis of soothsayers. Doomsdays have come and doomsdays have 
gone, but there he still stands, man, as jaunty as ever. Even after being dismissed from the center of the universe 
by Copernicus, deprived of a unique genesis by Darwin, and robbed of Newtonian certitude by Gibbs, he still 
prevails, stronger than ever! Because truth is what he thrives on. Indeed, so tall has he grown on his diet of 
knowledge, man is now able to reach out and gather in the future: he’s entering space, where an infinity of truths 
awaits his harvest... truths which will make it ever more difficult for soothsayers to circle a doomsday on the 
calendar of man.
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meeting ahead
SEQUENTIAL DETECTION SYSTEMS

Prof. George L. Turin of the depart
ment of electrical engineering at the 
University of California will discuss 
signal design for sequential detection 
systems at the November 19 meeting 
of the Information Theory chapter.

His abstract follows:
“We consider a coherent, white, 

gaussian channel through which one 
of two signals is sent to a receiver 
which operates as a sequential de
tector. A noiseless feedback link is 
assumed, which continuously informs 
the transmitter of the state of the re
ceiver’s uncertainty concerning which 
signal was sent, and which also syn
chronizes the transmitter when the 
receiver has reached a decision. The 
transmitter, in turn, uses the output of 
the feedback link to modify its trans
mission so as to hasten the receiver’s 
decision.

“The following problem is posed: 
given average- and peak-power con
straints on the transmitter and a pre
scribed probability of error for the re
ceiver, what signal waveforms should 
the transmitter use in order to mini
mize the average transmission time, 
and how should it utilize the fedback 
value of the receiver’s uncertainty to 
modify these waveforms while trans
mission is in progress? We give partial

■mrffl i
{SKg

WELDMATIC UNIBOND 
FLAT PACK WELDER 
features a Dual Sensing Circuit 
which compensates during each 
weld to provide the correct 
amount of energy to insure reliable 
welds. It is self-adjusting to lead 
and pad volumes varying as much 
as 3 to 1 , using one force and 
energy setting. This circuit also 
eliminates blowouts and the need 
for weld schedules. Other fea
tures are self-aligning tips, ad
justable gap control and 8 oz. 
to 1O lb. force adjustment with 
digital readout.

solutions to these questions. In par
ticular, we have shown that if the 
peak-to-average power ratio is suf
ficiently large, significant improvement 
of performance may be achieved 
through the use of uncertainty feed
back.”

Dr. Turin is a graduate of M.I.T. 
and formerly served that institution’s 
Lincoln Laboratory, and Hughes Air
craft, Culver City and Malibu.

MORE APPLICATIONS
humans to reserve your plane ticket, 
design electrical equipment, even to 
make out your paycheck, are examples.

The speaker, a graduate of the Uni
versity of California, has just returned 
from attending a telephone company 
course in advanced communications 
and data transmission systems. He is 
experienced in transmission design, 
planning and programming communi
cations networks. He will illustrate his 
presentation with slides.

tention will be paid to the process of 
determining the approximate switch
ing surfaces and specifying the ter
minal mode.

Dr. Thaler received his Doctor of 
Electrical Engineering degree from 
Johns Hopkins in 1947. He taught 
electrical engineering at the University 
of Notre Dame from 1947 to 1951. 
Since that time he has taught at the 
United States Naval Postgraduate 
School at Monterey, California, where 
he is presently serving as professor of 
electrical engineering. In addition, he 
has been lecturing at the University 
of Santa Clara on the subject of non
linear control systems. He has written 
four books on control theory along 
with more than 30 papers on the sub
ject.

meeting ahead
TIME OPTIMAL SYSTEMS

At the November 17 meeting of the 
Automatic Control chapter Prof. 
George J. Thaler, U.S. Naval Post
graduate School, Monterey, will dis
cuss the practical considerations in 
the use of maximum effort controllers 
for time optimal systems. The systems 
to be considered will in general be 
higher than third order. Special at-
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ee t i ng ahead
ELECTRICAL ACCIDENTS

E. E. Carlton, supervising engineer, 
Electrical Section, California Division 
of Industrial Safety, will discuss many 
of the electrical accidents that have 
occurred in California, with particular 
emphasis on what we have learned 
from them that will help to prevent 
future accidents, at the December 1 
meeting of the Power chapter.

This fast-moving slide presentation 
of a subject that is of paramount im
portance to every designer and user 
of power equipment is scheduled 
right after the Thanksgiving holiday 
week.

Mr. Carlton has an EE degree from 
the University of California, is a 
registered professional engineer, and 
has had 22 years of experience in the 
California Division of Industrial Safe
ty. He is eminently qualified to review 
recent electrical accidents.

The meeting is joint with the In
dustrial chapter.

meeting ahead
MTT ROUNDUP

The microwave industry, which has 
experienced rapid growth over the 
past decade, will be discussed by two 
authorities in the field at the Decem
ber 9 meeting of the Microwave 
Theory and Technique chapter.

The publisher and the editor-in-chief 
of “Microwave Journal,” William Baz
zy and Theodore Saad, will review 
changes in the industry and describe 
growth areas.

Mr. Bazzy is also publisher of 
Solid State Design/Communications 

& Data Equipment” and “The Micro
wave Engineers’ Handbook and Buy
ers Guide.” He has traveled exten
sively throughout this country and 
Western Europe visiting companies 
active in microwave and solid-state 
areas.

Mr. Saad is co-founder and presi
dent of Sage Laboratories, Natick, 
Mass., and has served on the national 
administrative committee of MTT for 
ten years. He has a broad engineering 
background with many segments of 
the industry.

BOONTON Illi 
ELECTRONICS
O O FR P3 CD RATI O IXI 1111

RF VOLTMETERS • CAPACITANCE 

BRIDGES • INDUCTANCE BRIDGES 

RF ADMITTANCE BRIDGES • DC 

METERS • RF DISTORTION METERS 
PARSIPPANY, fXJ kJ.

Power Sensitivity:
Probe internally heated for thermal stability
Linear de output at front panel
Included Accessories: RF probe, probe tip. unterminated Type BNC adapter, 

50 n termination and Tee adapter, and 100:1 volt
age divider

Delivery from stock. Price (including accessories above) $750

□ Model 91CA: 20 Kc to 600 Mc: 300 to 3 v, basic accuracy. 5%. Price $550.
■ Model 91C: 20 Kc to 600 Mc; 1 mv to 3 v; basic accuracy. 5%. Price $450

For full technical information contact our local representative ....

O’HALLORAN ASSOCIATES
ELECTRONICS ENGINEERS • SALES REPRESENTATIVES

• Filo Alto. California • Anaheim. California • San Ditto, California • Ftioona a.-d Tacton, Ar uen a 
DAvenport 6-1493 Itflerjon 4-5S1S ACa'«-< 4 2324 (Merffttt 1300
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Three models offer a selection of characteristics to meet a wide 
range of requirements. The versatility of these instruments plus 
their accuracy of measurement and convenience of operation have 
established them as standards of performance for the industry.

MODEL 91D HIGH SENSITIVITY, WIDE BAND RF VOLTMETER

300 to 3 v (to 300 v with 100:1 divider supplied 
with instrument)
20 Kc to 1200 Me (useful indication to above 2500 Me) 
80 db
3%. 150 Kc— 100 Me
5%, 50Kc— 400Me10%, 20Kc— 1200Me

Less than 1.2 (with Tee Adapter)
Waveform Response: True RMS below 3 v (with voltage divider): peak
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for your personal copy 
of the most complete 

line of power modules...

Dietrich Associates
Palo Alto, California

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.

GET PROOF THAT ONLY 
TECHNIPOWER MODULES 

GIVE YOU THE POWER YOU 
WANT. . .AT THE PRICE 
YOU WANT.. .AND DELIVERY 
WHEN YOU NEED IT!

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

ESL, INC.
3950 Fabian Way 

Palo Alto, California 
327-2160

Over 1700 standard guaranteed 
performance modules to choose from

□ SELECT COMMERCIAL GRADE
□ MIL-SPEC

SCIENTISTS 
and 

ENGINEERS

A SUBSIDIARY OF
18 Marshall Street. South Norwalk, Connecticut

Smith Bertolet

on “Communism” for the San Fran
cisco Chamber of Commerce.

Many awards and honors have come 
to Mr. Smith. To name one, the 1964 
“Sales Management” special award for 
excellence in sales letter writing.

november, 19 6 4

eeting ahead
GOOD BUSINESS WRITING

Business communications will be 
the subject of Richard C. Smith, The 
Smith Co., San Francisco, at the No
vember 17 joint meeting of the Engi
neering Writing and Speech and En
gineering Management chapters.

Mr. Smith will talk about the prob
lems of communications in industry 
that are increasingly important chal
lenges to management personnel. Em
phasis will be upon the following:

“Today, management informa
tion systems involve every busi
ness function and individual. 
Effective business writing must 
contain these four elements: read
ability, correctness, appropriate
ness, and thought.”
Richard C. Smith has been presi

dent, since 1948, of The Smith Com
pany, 47 Fremont Street, San Fran
cisco—one of the largest corporations 
in the West specializing in mail ad
vertising and business communica
tions.

He has lectured at the University of 
California, San Jose State College, and 
San Francisco Executives’ Association.

In addition, he has conducted two 
courses on “Practical Politics” and one

wescon news
1965 SYMPOSIA

Wescon directors have written to 
heads of all IEEE groups suggesting 
coordination of some of their national 
technical symposia with Wescon in 
1965.

Edward C. Bertolet, chairman of 
the board, said that Wescon is anxious 
to serve specialist engineers and scien
tists who may wish to combine the 
features of a broad technical exhibit 
and convention with those of a more 
private meeting of their peers. “It is 
our feeling that such a combination 
would reduce the total number of days 
spent in meetings and travel and 
would better serve IEEE members.”
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• REGULATION
LOAD: NL to FL 5MV
LINE: 105-125 VAC 5MV

• RIPPLE: 1MV RMS
^OPERATING TEMPERATURE:

Current ratings at 50 C: see table; at 65 C- 
derate 25%; at 71 C: derate 50%; at 80’C: 
derate to zero from 71 C ratings.

• INPUT: 105-125 VAC. 50-400 CPS ->
• REMOTE SENSING

• REMOTE VOLTAGE ADJUST

• AUTOMATIC CURRENT LIMITING
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VOLTAGE
NOMINAL 
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*250 NORTH V INEDO AVENUE* PASADENA, CALIFORNIA 
TELEPHONE: MU 1-0613 • TWX: 213-H9-255G

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
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Douglas William Dupen, SLAC 
technical information center, and Kurt 
E. Breymayer, SLAC technical staff, 
will make a joint presentation before 
the Reliability chapter on November 
16 at the Stanford Linear Accelerator. 
Mr. Dupen will present a general de
scription and Mr. Breymayer will re
port on the considerations given to 
reliability and maintainability in the 
planning and design of the accelera
tor’s operation.

Both speakers are members of 
IEEE. Mr. Dupen is widely known to 
section members. Mr. Breymayer, a 
graduate of the Technical University 
of Dresden, was formerly with 
Canadian Marconi and Canadian Gen
eral Electric, Lenkurt Electric Co., 
and Stanford Microwave Laboratory. 
He has been a member of the SLAC 
technical staff since 1961.
meeting ahead

JAPANESE DESIGN PROGRESS
Recent progress on filter design in 

Japan will be the subject of Dr. 
Hitoshi Watanabe, transmission divi
sion, Nippon Electric Co., Ltd., at the 
November 19 meeting of the Circuit 
Theory chapter. Dr. Watanabe will be 
visiting the Bay area for only one 
week.

The speaker received the B.E. de
gree in electrical engineering and the 
Dr. Eng. degree in 1953 and 1961, 
respectively, from Kyoto University, 
Japan.

Since 1953, he has been engaged in 
the design of time-division multiplex 
communication systems, transmission 
networks, and electronic automatic 
digital computers. He is presently con
cerned with research on network 
theory and the design of transmission 
networks in the development section 
of the transmission industry division.

Dr. Watanabe is a member of the 
Institute of Electrical Communication 
Engineering of Japan, the Information 
Processing Society of Japan, and the 
Research Association of Applied Ge
ometry.

The talk will be concerned with 
approximation theory for filter net
works, the minimum number of coils 
in reactance filters, and computer ap
plications to filter design.
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WESTERN GOLD &

PLATINUM COMPANY

Wesgo offers virtually unlimited 
capability in the production of 
quality alumina ceramics to pre
cision tolerances.
Wesgo aluminas set the standard 
for excellence in quality ceramics. 
They are strong, hard and abra
sion resistant-offering high ther
mal conductivity, exceptional 
chemical inertness and superior 
electrical properties at microwave 
frequencies.
Shape and form of Wesgo alumi
na ceramics are limited only by 
your requirements. May we send 
you our latest brochure?
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meeting ahead
LOW INTENSITY FIELDS

Lee Langan, manager of field engi
neering for the special products ac
tivity of Varian Associates, will ad
dress the Instrumentation and Meas
urement chapter on December 9. His 
subject will be precision measurement 
of low intensity magnetic fields.

Several examples of modern spin 
precession high sensitivity magnetom
eters will be available for inspection 
by the audience and will be used to 
illustrate Mr. Langan’s description of 
their operating principles, design chal
lenges, and variety of their many ap
plications. Magnetometers are used 
in rocket and satellite experiments, 
oceanography, and other earth science 
applications.

Dept. G-11, 525 Harbor Blvd., Belmont, 
California (415) 593-3121

s e c t i o n inputs
VOLUNTEER SPEAKERS

If section members or their col
leagues have a paper or presentation 
suitable for meetings of the section, 
subsections, or group chapters, they 
are invited to consult the September 
issue of Grid and contact the chairman 
in question directly or discuss the 
matter with the section office.

meeting ahead
NEW FILM ON SLAC

The first showing of a new 23-min- 
ute sound and color film on the de
velopment and installation of the Stan
ford Linear Accelerator will take 

. place at the November 17 meeting of 
the Industrial chapter at the Engi
neers’ Club, San Francisco.

section notes
REGULAR EXCOM

The Section Executive Committee 
normally meets on the last Wednesday 
of the month at 7:30 p.m. in the sec
tion office. Subsection chairmen and 
the group coordinator, E. H. Hulse 
(HI 7-1100, Ext. 8034), are members 
and attend regularly. Chapter chair
men are urged to keep Mr. Hulse 
informed of chapter problems which 
should be brought to the attention of 
the Executive Committee. Chairmen 
of chapters and standing committees 
or members at large may bring busi
ness before the EXCOM at any regu
lar meeting by calling the Section 
Office prior to the closing of the 
agenda on the Friday preceding a 
meeting.

e e t i n g ahead
POWER LINE TRANSIENTS

W. D. Hay ter, staff engineer, IBM, 
San Jose, will discuss high voltage, 
nanosecond duration, power line tran
sients at the November 24 meeting of 
the Electromagnetic Compatibility 
chapter.

It has long been noted that the in
terruption of power line inductor cur
rents induces large voltage excursions 
commonly called switching transients. 
These transients, under the right con
ditions, cause digital equipment to 
malfunction. A three-year study of this 
phenomena produced the following 
information:

The mechanism is described by 
which some simple power line de
vice, when switched on and off, 
produces a limited pulse train. This 
pulse train has pulse repetition rates 
as high as 20 megacycles, ampli
tudes as high as 1000 volts, dura
tions as short as 10 nanoseconds, 
and a train length as long as 3 
milliseconds.

The mechanism is described by 
which a nanosecond transient trans
fers from a transient producing de
vice to the internal circuit of a 
digital device. This transfer includes 
defining the high frequency proper
ties of a concrete ground plane, 
coupling coefficients between n 
lines over a plane and n lines in a 
conduit, power line resonance, and 
conduit antenna current.
A comprehensive laboratory power 

line transient simulator and a simpler, 
hand-portable, transient simulator (for 
field use) were developed and will be 
described.

The speaker has been active in the 
field of transient technology since 
1962.
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1285 Terra Bella Ave.,

ANYONE \ 
THOUGHTOF

PA ECO? /

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

The Thorson Company 
2443 Ash Street, 
Palo Alto; 321-2414

Wright Engineering
126 - 25th Ave., 
San Mateo; 345-3157

Cimponents Sales California, 
Inc.
Palo Alto; 326-5317

/ WELL, NO ONE MAKES li; 
/ AND ITS TOO EXPENSIVE 
' ANYWAY. LET'S CALL THE / 
COMPETITOR AND SEE^Z/ 
WHERE HE GETS H«S. /

Tech-Ser, Inc.
800 San Antonio Rd., 
Palo Alto; 326-9800

Walter Associates
Box 790, Menlo Park;
323-4606

...Moxon Electronics 
T. Louis Snitzer Co. 
.—.The Thorson Co. 

—V. T. Rupp Cc 
..Wright Engineer!’

rtovember, 19 6 4

' I'M TIRED OF SEARCHING 
CATALOGS FOR . /

A T R ANS FORM ER ! /

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

White & Company 
788 Mayview Ave., 
Palo Alto; 321-3350

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

..... McCarthy Assoc. 
...G, S. Marshall Co. 
..Jay Stone & Assoc. 
...Wright Engineering 
... Moxon Electronics 
...Jay Stone & Assoc. 
Perlmuth Electronics 
...Jay Stone & Assoc.

The Thorson Co. 
Jay Stone & Assoc.

Costello & Co. 
Moxon Electronics 
....The Thorson Co.

Tech-Ser, Inc.
a Electronic Products, Inc Jay Stone & Assoc.
I Electronic Research Associates, Inc. ..Tech-Ser, Inc.

Electro Switch Corp Willard Nott & Co.
| Emcor, Ingersoll Products Div T. Louis Snitzer Co. 
I Eppley Laboratory, Inc W. K. Geist Co.

Bausch & Lomb, Inc., Elect. Sect.
Beckman/Berkeley Division  
Beckman/Computer Operations 
Behlman/Invar Electronics  
Blaw-Knox .........................
Bryant Computer Products  
Burr-Brown Research Corp

Collectron Corporation

Comcor, Inc. .........
Computer Instruments Corp. 
Computer Measurements Co. 
Curry, McLaughlin & Len Inc.
Custom Materials, Inc  
Corning Delay Lines ..........

Moxon Electronics 
.... Costello & Co.

r Moxon Electronics 
Diamond Antenna & Microwave Corp Wright 

‘ Z.... Z_ Jay Stone & Assoc.
Di/An Controls, Inc Wright Engineering 
Digital Devices, Inc Costello & Co. 
0 igitronics Corp Components Sales Calif.

Electro-Mechanical Research
Electron Products
Electronic Components Div.

Burroughs Corp

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

Kipp Associates 
90 Stadler Drive 
Woodside: 851-0123

Marshall Company, G. S. 
890 Warrington Road 
Redwood City; 365-2000

McCarthy Associates 
1011-E Industrial Way, 
Burlingame; 342-8901

Moxon Electronics 
15 - 41st Avenue, 
San Mateo; 345-7961

Recht Associates, Elliott 
175 S. San Antonio Road, 
Los Altos; 941-0336

Waters Corp.  
Watkins-Johnson Co. 
Wayne-George Corp... 
Weinschel Engineering, Inc. ... 
Weldmatic Div.—Unitek Corp. 
Western Microwave Labs .... 
Wiltron Co  
Wyle Laboratories ...... ..

Zissen Technical Associates

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

Honeywell, Mpls., Enclosures 
Hughes Instruments  
Hyletronics Corp ...........
Hyperion Industries, Inc

Impact-O-Graph Corp
Inland Motor Corp
Invac Corp.......................—

Keithley Instruments  
Kewaunee Scientific Equipment 
Kemet Co . ..... .
Kepco, Inc ..............
Kinetics Corporation .......
Knights Co., James  
Kollmorgen Corp................... —
KRS Electronics ..........
Lambda Electronics Corp  
Landis & Gyr, Inc  
Lavoie Laboratories, Inc. —  
Lind Instruments, Inc  
Lindgren & Associates, Erik A.
Magnetic Shield Div., Perfection Mica
Marconi Instruments..................Mcx:

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

Tally Corp-----------------------
Telonic Industries & Eng. ...
Tenney Engineering, Inc.
Test Equipment Corp.
Trak Microwave Corp.  
Trygon Electronics, Inc. Moxon Electron!

United States Dynamics White & C 
Uptime Corporation Costello & C4 
Utah Research & Development Co...The Thorson Co.

White & Co.
. Perlmuth Electronics 

Wright Engineering 
..Jay Stone & Assoc. 

.... Tech-Ser, Inc.
Kipp Assoc.

........ O’Halloran Assoc.
V. T. Rupp Co.

Vactite, Inc. ___ McCarthy Assoc.
Vernistat Div. Perkin-Elmer Corp Artwel Electric
Vitramon, Inc. ___6. S. Marshall Co.

Data Equipment Co. ......
Datamark, Inc

I Datamec Corporation........
, Cia.uvuw niiiGiiua a miuiuvr 

I Dielectric Products Eng. Co.

REPRESENTATIVE DIRECTORY
O’Halloran Associates 

3921 E. Bayshore, 
Palo Alto; 326-1493

People who've had problems in design and 
production of transformers do know Paeco. 
Our list of customers proves it. Give them a call 
Or better still... for a solution to your transformer 
problem . call Lloyd Burkhart at 326-5360

PAECO
620 Page Mill Road 
Palo Alto. California 94304

Abbey Electronics Corp. ...
Accutronics, Inc
Aertech .....................
Airborne Instruments Lab. 
Allred Electronics
Alto Scientific Co
American Electronics Labs 
Antlab, Inc
Applied Magnetics Corp...
Applied Research, Inc
Astro Communication Laboratory
Astrodata, Inc. ....................
Aotronics Corp

manufacturer / representative index
Philco, Lansdale Div....... . ......... Jay St°ne * Ass?c-
Polarad Electronics T. Louis Snitzer Co. 
Potter and Brumfield...... .. Elliott Recht Assoc.
Precision Mechanisms Corp Components Sales 

Quan-Tech Labs _ Jay Stone & Assoc.

Rawson Electrical Instrument Co. ..McCarthy Assoc. 
Raytheon-Rayspan M Perlmuth Electronics 
Renco Dry Box Glove Company............ White & Co.
Rixon Electronics, Inc  Costello & Co. 
Rohde & Schwarz Sales Co __W. K. Geist Co. 
Row^n Controller Co........................ Artwel Electric
Royal McBee Corp., Ind. Prod. Div.............Costello
Rutherford Electronics ......~...... Moxon Electronics

Century Electronics & Instruments .. .V, T. Rupp Co. 
Ciairex Corp Moxon Electronics 
Collectron Corporation...................Costello & Co.
College Hill Industries (form. Speidel) Perlmuth 

Moxon Electronics 
..Components Sales 
..Moxon Electronics 

Kipp Assoc. 
Jay Stone & Assoc. 
......Costello & Co.

Sage Laboratories . _ The Thorson Co. 
Sandefur Engineering Co., Inc........... Tech-Ser, Inc.
Sangamo Electric, Elect. Sys. Div. — Perlmuth 
Scott. Inc.. H. H.............................. W. K. Geist Co.
Sequential Electronic Systems............ White & Co.
Sierra Electronic Div., Philco ...J. Louis Snitzer Co. 
Sonex Corp .. .. Perlmuth
Spectra-Physics, Inc. O’Halloran Assoc. 
Sperry Microwave Company McCarthy Assoc. 
Stewart Engineering Co. Perlmuth Electronics 
Systems Research Corp.............Moxon Electronics

Fabri-Tek, Inc................
Fairchild Semiconductor 
Fifth Dimension, Inc
Gertsch Products, Inc...

Holex, Inc
Holt Instruments Laboratories W. K. Geist Co. 
Honeywell-Denver Div., Lab Standards Geist 

 - --------- ------ W. K. Geist Co.
...... McCarthy Assoc. 
.....The Thorson Co.
......McCarthy Assoc.
_ ........White & Co. 
.____ Costello & Co. 
.........V. T. Rupp Co.

T. Louis Snitzer Co. 
White & Co.

G. S. Marshall Co. 
..... V. T. Rupp Co. 
... The Thorson Co. 
..G. S. Marshall Co. 
.....W. K. Geist Co. 
..... V. T. Rupp Co.
............. Jay Stone 
......... Recht Assoc.

McCarthy Assoc. 
.... The Thorson Co. 

White & Co.
“* i Perlmuth 

 ...Moxon Electronics
Maury Microwave Corp ...Kipp Assoc.
ivivuvaai uii&iii w w. ’___s........ T. Louis Snitzer Co.
Melcor Electronics Corp... Components Sales Calif.

- • — • • ■ - T--U I—*

Perlmuth Electronics 
Components Sales Calif. 
...........McCarthy Assoc. 
. Jay Stone & Assoc. 
.... Perlmuth Electronics 
....... Elliott Recht Assoc. 

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

r. Components Sales Calif.
Motorola Com. & Elect. Div......................Perlmuth
Northeast Scientific Corporation White & Co. 
Optimation, Inc McCarthy Assoc. 
Oregon Electronics Mfg. Co..................White & Co.
Pentrix Corp Wright Engineering 
George A. Philbrick Researches, Inc. ..Tech-Ser, Inc.

McLean Engineering Labs

Mennen-Greatbatch Electronicsjnc. -Tech-Ser, Inc.
Metex Electronics Corp.
Metron Instrument Co 
Microdot, Inc  
Micro Instrument Co. 
Microsonics, Inc  
Microwave Associates ... 
Microwave Electronics Corp. 
Microwave Physics Corp. 
Millitest Corp .....
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B.S., M.S., Ph.D.
Consultants

and Positions Available
SALES ENGINEERS

in

november, 196416 — grid

Highest quality, mineral-free water, 
under pressure, where you want it, 
when you want it. No capital outlay; 
only cost is water used.

220 CALIFORNIA AVE.
PALO ALTO

DA 6-7390

Edison Voicewriter model VPC 7342 includ
ing receiver model 77612, all attachments, 
supply of discs. $125 or best offer takes. 
Excellent condition. To inspect, visit Sec
tion Office or call Mrs. Jean Helmke, 321- 
1332.

RO ASSOCIATES 
Incorporated

Dr. Robert H. Okada 
Consultants in 

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

593-7570

DEMINERALIZED 
WATER SERVICE 

for 
NO. CALIFORNIA

Exceptional Opportunities 
for

CIRCUIT DESIGNERS
SYSTEMS ENGINEERS

ENGINEERING 
MANAGERS 

and 

ENGINEERS

NORTHERN 
CALIFORNIA 
PERSONNEL 
(a technical agency)

Digital and Analog 
Instruments and Computers 
Data and Telemetry Systems 

RF Instruments 
and Systems 

Communications Systems 
Control and Servo Systems 

Microwave Devices 
Integrated Circuits

ALHAMBRA NATIONAL 
WATER COMPANY. Inc. 
DEMINERALIZER DIVISION

2217 Revere Ave., San Francisco 
Telephone VA 6-8700

Service offices in Oakland, Santa 
Clara, Santa Rosa, Salinas, Redwood 
City, Vallejo

Equipment for 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, 
323-4506.

Electrical Engineering department needs 
Chairman with recent teaching experience. 
Ph.D. desired. Rank and salary dependent 
upon qualifications. Also need Assistant 
Professor of electrical engineering. Posi
tions available February or September, 
1965. Write N. J. Castellan, Chairman, 
Division of Engineering, Sacramento State 
College, 6000 J Street, Sacramento 95819.

Superintendent of electrical department 
cement manufacturing plant, northern Cali
fornia. EE with experience in heavy indus
try for design, construction, and mainte
nance. Ability to supervise. Salary commen
surate with experience.

Box A, The Grid.

PERMUTIT PORTABLE 
DEMINERALIZERS

delivered to you, fully charged, ready 
to hook up and produce mineral-free 
water immediately. When exhausted, 
we remove the unit and replace it 
with a new one, fully charged. Chem
ical quality of Permutit demineralized 
water is guaranteed to exceed that of 
USP Specifications for "purified 
water." Demineralized water also de
livered in bulk.

section inputs

CHANGE OF ADDRESS
If you plan to change your address, 

notify headquarters and the section 
office at least three weeks in advance 
of the effective date.

MORE WESCON
to benefit, actually do use the tech
nical sessions as an information-seek
ing medium. This shows the great 
effectiveness of the working demon
strations of the exhibits and of per
sonal engineer-to-engincer contacts 
compared with the lecture platform 
for information dissemination. Future 
Wescons are expected to benefit from 
these attendance and behavioral 
studies, which will strongly influence 
policy decisions.

Of the innovations in this year’s 
Wescon, easily the greatest was the 
trend to broaden technical interests 
outside of electronics. There were 6 
of the 29 technical sessions which had 
an electrical power orientation, and 
they were well attended. Several other 
sessions also departed from traditional 
electronic orientation. Although the 
exhibits do not yet reflect this tend
ency, it may be only a matter of time; 
we may be seeing a trend toward the 
one-ness of engineering science in all 
its branches.

Tired and paunchy? Refresh and tone up at 
Cabana Health Club, Cabana Motor Hotel, 
Palo Alto. Ladies 10-2, men 2-7:30, Monday 
through Saturday. $15 monthly membership 
includes use of exercise equipment, sauna, 
sun lamp. Expert masseur on duty. For ap
pointment for a complimentary sauna, call 
Eddie at 327-0800, Ext. 148.

ED HEROLD
Section/Wescon Director

ADVERTISING RATES:
Members: $15 for 1st col.-inch, $10 for 2nd, 
$5 for each additional. Non-members: $20 
for 1st col.-inch, $15 for 2nd, $10 for each 
additional. 10% frequency discount for 10 
consecutive ads. None to exceed total of 4 
col.-inches. Special type or logos not carried. 
Non-coinmissionable. Deadline 25th of 
month.
Write or call: Ernesto A. Montano, IEEE 
Grid, Suite 2210, 701 Welch Rd., Palo Alto, 
321-1332.

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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input impedance minimizes loading of the 
device under test. Except for five tubes, 
instrument is designed with all solid state 
circuitry.

I;

Model CRB-4RS —rack-mounted unit with con
nector for plugging in external oscilloscope.

Model CRB-6 — militarized to withstand wide 
temperature extremes

CRB-8 complex ratio bridge for test 
synchros. AC transducers, resolver*

pe

♦ • 
I

For complete details and applications as
sistance, contact your nearest Gertsch 
representative or the address below, re
questing Bulletin CRB.

SINGER company
3211 S LA ClENEGA BLVD. LOS ANGELES. CALIFORNIA 
TELEPHONE .213 ' 870-2751 • TAX 213-836 0466

SENSITIVE RESEARCH . EMPIRE • GERTSCH nstruments for measurement

This Gertsch bridge measures both in- 
phase and quadrature ratios of 3- and 4- 
terminal networks to an accuracy of .001% 
UOppm). Voltage ratios are read from the 
RatioTran* dials as rectangular coordi
nates (R+jX), or phase angle between sig
nal and reference may be read directly in 
degrees.
Broad-band coverage —Instrument makes 
measurements at all frequencies from 350 
to 5100 cps without using plug-in filters or 
networks. Completely self-contained, the 
CRB-8 requires no external calibration 
sources or detector.
Continuously tuned null amplifier drives 
the detector circuit so that minute values 
of off-null voltage can be detected without 
harmonics or noise. Extremely high signal

with high accuracy
   • : -w

Other complex ratio bridges in the 
Gertsch line, available in both cabinet and 
rack-mounted types, include compact, 
fully transistorized units... militarized 
units designed to withstand severe envi
ronments, and a complex ratio bridge 
which makes precision voltage and phase 
comparisons automatically, in less than 10 
seconds.

Qual readout-^
I w ■rtUIMlllU

■ J
T

ting t- -rtsf.. '■ ' : -

s, tach
generators. amplifiers, and gyros.

---------1

THE
METRICS DIVISION
Design and production of PANORAMIC

* * * * W' / / / / // /

’ J



SPECIFICATIONS

Write for Complete Information. GENERAL RADIO COMPANY

Six bridge circuits provide complete phase coverage of the passive half of the impedance plane so that com
ponents, transducers, fillers, equalizers, or other networks can be measured regardless of phase angle. A 1-kc 
oscillator and selective detector arc built into the instrument as well as three power supplies which provide 
standard EIA test voltages for de resistance and conductance measurements over a wide range.

at 1 kc: D (series C):0.0005to 1
Q (series L): 0.5 to 50 
Q(series R):0.0005to 1.2 

Inductive

It’s Easy To GVflake 0.1% Measurements 
with the Type 16O8-A Impedance Bridge

control makes possible rapid bridge balancing. Provision is also made for external biasing of 
components under test as well as for use of external generators and detectors at frequencies to 
20 kc. In short, the 1608-A is the bridge that makes 0.1% impedance measurements easy.

Outstanding features are plentiful in this instrument. Basic impedance accuracy is O.I%. High 
phase accuracy permits measurement of D down to 0.0005 or Q to 2000. C, R, L, and G 
parameters are indicated by an in-line digital presentation that includes automatic decimal-point 
location and display of unit of measurement — there are no multiplying factors to remember. 
Appropriate D and Q scales are indicated automatically. A concentric coarse- and fine-balance

Ranges:
Resistance: 0.05 mo to 1.1 MQ in 7 ranges (ac or de) 
Conductance: 0 05 n;> to lo in 7 ranges (ac or de) 
Capacitance: 0.05 pf to llOOpf in 7 ranges (series or parallel)
Inductance: 0.05 ph to llOOh in 7 ranges (series or parallel)

D (parallel C): 0.02 to 2
Q (parallel L): 1 to 2000 
Q (parallel G):0.0005 to 1.2 

Capacitive

i %

-

Solei Engineering Office in SAN FRANCISCO: 1186 Lot Altos Avenue, Los Altos, Colifornio 
James G. Hussey • David M. Lloyd

Tel: 415 948-8233 • TWX: 415 949-7964

Accuracy (at 1 kc): *0.1% of reading *0.005%of full scaleexcept 
on lowest R and L ranges and highest G and C ranges where it 
is *0.2% of reading *0.005% of full scale. D and 1/Q accuracy 
are *0.0005 * 5% at 1 kc for L and C, Q accuracy *0.0005 *2% 
for R and G. At 10 kc, R, L, C accuracy is *0.2%.
Residual Terminal Impedance: R 1 mfi, C 0.25 pf, L 0.15 ph.
Power Requirements: 105-125 or 210-250 volts, 50-60 cycles.
Type 1608-A Impedance Bridge, $1300 in U.S.A.


