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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) 
 
March, 1964: 
Cover: While IEEE has many lapel pins on hand, very few are showing up on 

the jackets of members at meetings.  So, the GRID publicizes the 
availability of pins for various grades of membership, from Fellow to 
Member to Student.  They’re all US$4.40, except the gold‐plated 
Fellow pin which is $5.50. 

Page 2: The speaker for the Information Theory chapter is Andrew Viterbi of 
UCLA, who got his PhD a year earlier from USC.  He later develops the 
phase‐locked loop.  In 1967 he proposes the Viterbi algorithm for 
decoding data, and later developed the CDMA protocol.  He co‐
founded Qualcomm in 1985 in San Diego.  The school of engineering at 
his alma mater USC is named for him.  He received the IEEE James 
Clerk Maxwell Award in 2007, and the USA National Medal of Science 
the following year. 
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FOR A DEMONSTRATION, PLEASE CALL YOUR TEKTRONIX FIELD ENGINEER

ONLY 7 INCHES

TYPE 3A1 DUAL-TRACE UNIT . ... $410 
Passband from dc-to-10 Me for each channel • 
Sensitivity from 10 mv/cm to 10 v/cm in 10 cali
brated steps, 1-2-5 sequence, variable control

TYPE RM561A OSCILLOSCOPE
(without plug-ins)...................

THAT ACCEPTS 
l4jPLUG-IN UNITS

|

OF RACK HEIGHT
for this Tektronix Oscilloscope
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type niviooiA oscilloscope—with Type 3A1 Dual-Trace 
Amplifier Unit and Type 3B3 Time-Base Unit—provides 
high sensitivity, wide-band, dual-trace operation com- 

moderately
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Type RM561A Oscilloscope—with Type 3A1
—............ ............................. ...

high sensitivity, wide-band, dual-trace
bined with calibrated sweep delay in a compact, 
priced package.

You can use any of 12other amplifier and time-base units for differen
tial, multi-trace, sampling, other applications, including matched 
X-Y displays using the same type amplifier units in both channels.

Also, you can observe no-parallax displays and sharp trace photog
raphy. For the new ert has an internal graticule with controllable 
edge lighting.

TYPE 3B3 TIME-BASE UNIT................. $525
Normal and Delayed Sweeps from 0.1 /^sec/cm 
to 1 sec/cm in calibrated steps, 1-2-5 sequence, , 
with variable control • 5X Magnifier • Single 
Sweep for Normal Sweep • Delay Interval from 
0.5 jusec to 10 sec • Flexible Triggering Fac li
lies with triggered operation to above 10 Me.

U. S. Sales Prices, f.o.b. Beaverton, Oregon

TVPE RM56’* OSCILLOSCOPE

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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the Fellow emblem, which is $5.50. 
Send your check, membership num
ber, and grade to headquarters, or ob
tain a form from the section office. 
Photo courtesy of Henry Kappelhof.

A paucity of IEEE emblems in la
pels at meetings and a plethora at 
headquarters motivate the cover. 
Shown are the emblems for all grades, 
all costing $4.40, including tax, except

Do you suffer from. . .

Disserendipity?
Some two-hundred years ago Horace Wal

pole's tale, “The Three Princes of Serendip", 
enriched the English language with the word 
“Serendipity” — the facility for making a 
fortunate discovery while searching for some
thing wholly unrelated.

Seeking to take our place among the immor
tals, we have coined a new term, the opposite 
(or perhaps the reciprocal) of serendipity:

Dis-sef-en-dtf-i-ty — the aptitude for not 
finding something for which one is not look
ing. And in electronic engineering, as in other 
branches of human endeavor, disserendipity 
can prove very inconvenient.
Disserendipity at Work

A case in point is a recent incident in our 
own engineering Jab.

During the development of a special modi
fication of one of our capacitance bridges, the 
engineer suddenly encountered great difficulty 
in maintaining the balance of the bridge. Since 
comparable circuitry had performed admirably 
in several other bridge designs, the problem 
was wholly unexpected. The engineer meticu
lously checked all critical points with scope 
and VTVM, but, suffering from an acute attack 
of disserendipity, he failed utterly to find 
what he wash’t looking for.
RF Voltmeter to the Rescue

Finally in a flash of non-disserendipitic in
sight, he made a quick check with one of our 
Sensitive RF Voltmeters (the Model 91D to be 
specific) and found just what he was looking 
for — a 1-Mc buffer stage was oscillating 
merrily well up in the VHF region, to the con
siderable discomfort of the associated cir
cuitry. The mesa transistor used in earlier 
versions had been replaced here by a newer 
silicon planar type having a far higher gain
bandwidth product. This, combined with lead 
capacitance and stray inductance, yielded the 
wholly uninvited RF oscillator, whose output 
was far beyond the frequency range of vir
tually all scopes and well below the sensitivity 
limits of VTVM’s.

Once the RF Voltmeter had revealed the 
problem, it was promptly corrected, and every
one, including the capacitance bridge, lived 
happily ever after.
Conclusion

In the case of many of the newer transistor 
types which have a high fjr such spurious 
high frequency oscillations are far from un
common. Unless one is looking specifically for 
them with the right tool, they can prove 
elusive indeed.

Detection of these oscillations is an appli
cation for which our Sensitive RF Voltmeters, 
with their wide frequency range and very high 
sensitivity, are particularly well adapted. And 
all of this serves as another example of the 
importance of having one of our Sensitive RF 
Voltmeter on hand as a basic laboratory tool.

Our Sales engineer in your area will be happy 
to give you full details on our Sensitive RF 
Voltmeters and their applications, or to arrange 
a demonstration. Why not give him a call?

BOONTON 
ELECTRONICS
COF3F=»CDF3ZX-riorxi 
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Tuesday, March 17

events

TECHNICAL GROUP

Industrial

Tuesday, March 24

Wednesday, March 11

Information Theory

Prof. Calahan

march 1, 1964

PROFESSIONAL TECHNICAL GROUP CHAPTERS 

Circuit Theory

Engineering Management
8:00 P.M.

Management of military sciences
Capt. Harry C. Mason, Commanding Officer and director, U.S. Naval Electronics

Laboratory, San Diego
Place: Lockheed Palo Alto Auditorium, Building 202
No dinner

8:00 P.M. ° Tuesday, March 17
Recent developments in applications of the computer to network theory
Prof. D. Calahan, visiting assistant professor, University of California, Berkeley 
Place: Ampex Cafeteria, 401 Broadway, Redwood City
Dinner: 6:30 P.M., Villa D’Este, 3401 El Camino Real, Atherton 
Reservations: Jan Mulvihill, 367-3169 or 367-3168

6:00 P.M. o Wednesday, March 25 
(Joint with Santa Clara Valley Subsection, see above)

2 —grid

FRESNO SUBSECTION
8:00 P.M.

Engineering at Fresno State College
Thomas H. Evans, head, engineering division, Fresno State College
Place: 10th floor, PG&E Building, Fresno
Dinner for officers and speaker

Electronic Computers
8:00 P.M.

The impact of integrated circuits on system design
Rex Rice, manager, digital systems research, Fairchild Semiconductor 
Place: General Electric Computer Lab, 310 De Guigne Drive, Sunnyvale 
Dinner: 6:30 P.M., Old Plantation, El Camino and Bernardo, Sunnyvale 
Reservations: none required

SANTA CLARA VALLEY SUBSECTION
6:00 P.M. • Wednesday, March 25

(Joint with Technical Group Industrial, see below)
Inspection trip of General Motors Buick, Oldsmobile, and Pontiac assembly plant,

Fremont
Dinner: 6:00 P.M., General Motors cafeteria, Fremont
Information: Art Wells, JU 6-4074

8:00 P.M. • Thursday, March 26
Effect of sequential decision feedback on communication over the Gaussian Channel
Prof. Andrew J. Viterbi, Dept, of Engineering, UCLA
Place: Stanford Research Institute, Bldg. 1, 333 Ravenswood Ave., Menlo Park 
Dinner: 6:00 P.M., Villa d’Este, 3401 El Camino Real, Atherton
Reservations: Mrs. Kelly, 326-6200, Ext. 2945, by March 25

Instrumentation and Measurement
8:15 P.M. • Wednesday, March 25

Instrumentation for nuclear measurements—a detailed discussion of the 
instrumentation for measurements relating to nuclear explosives

Marcus McCraven and Gordon Longerbeam, Lawrence Radiation Laborator)’,
Livermore

Place: Hewlett-Packard Auditorium, 1501 Page Mill Road, Palo Alto
Dinner: 6:00 P.M., Dinah’s Shack
Reservations and information: Mrs. Renda Blackler, 948-0571

McCraven Longerbeam

of interest
IEEE

April 20-24—Reliability Training 
Course, Westbury Hotel, Toronto, 
Canada, PTGR/ASQC. Leonard C. 
Thomas, RCA Victor Co., Ltd., 1001 
Lenoir St., Montreal 30, Que.

April 21-23—Underground Residen
tial Distribution Conf., Chase-Park 
Plaza Hotel, St. Louis, Mo., IEEE. 
R. C. Graham, Rome Cable Div., 
ALCOA, Rome, N.Y.

May 4-6—Packaging Industry Con
ference, Nassau Inn, Princeton, N.J., 
IEEE. E. W. Macoy, Amer. Can Co., 
100 Park Ave., N.Y. 17.

May 4-6—Region III Technical Con
ference, Clearwater, Fla., Florida 
W.C. Sec. Paul G. Hansel, Elect. 
Comm. Inc., 1501 - 72 St. N., St. 
Petersburg, Fla.

May 5-6—5th Annual Symposium on 
Human Factors in Electronics, San 
Diego, PTGHFE. Dr. Mel Freitag, 
1910 Shire Dr., El Cajon, Calif.

May 5-7—Electronic Components 
Conference (ECC), Marriott Twin 
Bridges Motor Hotel, Washington, 
D.C., IEEE/EIA. John Bohrer, IRC, 
401 N. Broad St., Philadelphia 8, Pa.

May 7-8—S.E. Textile Industry Con
ference, Atlanta, Ga., IEEE. Ben 
Thompson, The Russell Mfg. Co., 
Alexander City, Ala.

May 11-13—NAECON (Nat’l Aero
space Electronics Conference), Bilt
more Hotel, Dayton, Ohio, PTGANE/ 
Dayton Sec./AIAA. Yale Jacobs, 1917 
Burbank Dr., Dayton, Ohio.



Military Electronics
18Wednesday, March

Reliability
16Monday, March

IVAN T. FRISCH

events

I
I 8:00 P.M.

Overseas electronics—an opportunity
S. V. Hart, director, Electronic Engineers International
Place: Lockheed Auditorium, Bldg. 202, Palo Alto
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Victor Conrad, 326-4000, Ext. 2212 by March 17
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of interest
IEEE

May 19-20—15th Annual Appliance 
Technical Conf., Ben Franklin Hotel, 
Philadelphia, Pa., IEEE. Charles Rod
den, Philco Co., Tioga 6c “C” Sts., 
Philadelphia 34, Pa.

May 19-21—Intn’l Symp. on Micro
wave Theory and Techniques, Inter
national Inn, Kennedy Airport, Idle- 
wild, N.Y., PTGMTT. Dr. Leonard 
Sworn, Sperry Gyroscope Co., 3 T 105, 
Great Neck, N.Y.

march 1 , 1964

________ H
Peter Lacy, junior past chairman of the section (IRE). Professor Van Valkenbnrg. and 
William A. Edson, section chairman, after the PTGCT chapter meeting. More than 50 
members attended.

8:00 P.M.
Action to attain reliability in Air Force space systems
Col. James R. Golden, Space Systems Division, Air Force Command Systems
Place: Room 100, Physics Lecture Hall, Stanford University
Dinner: 6:30 P.M., Ed’s Chuck Wagon, El Camino Real, Mountain View
Reservations: Tom King, 739-4321, Ext. 24211, by March 16

Nicholas Kovalevsky. chairman of the PTGCT chapterrga,thingcomm.ittee. withI, an 
Frisch, University of California, and Daniel Nem.row. Ampere. members of the comm.ttee.

e t i n g review
BRIDGE STRUCTURES

Professor M. E. Van Valkenburg, 
associate director of the coordinated 
science laboratory of the University' of 
Illinois and vice chairman of the PTG 
on Circuit Theory' of the IEEE, pre
sented a talk at the January meeting 
of the newly reactivated PTG on Cir
cuit Theory chapter.

One of the outstanding unsolved 
problems in network theory is the 
realization of driving point functions 
with a minimum number of resistors, 
capacitors, and inductors or even more 
generally with a controllable number 
of resistors, capacitors, and inductors. 
The first general synthesis scheme us
ing only resistors, inductors, and ca
pacitors was derived in 1949 by Bott 
and Duffin, however, using many more 
elements than the previously available 
schemes using ideal transformers. In 
1956 Kim and Van Valkenburg used a 
basic bridge network consisting of 
only inductors, capacitors, and resis
tors, and a minimum number of them, 
in order to realize driving point func
tions. Of course, these networks could 
only realize a class of driving point 
functions. More recently this class of 
functions has been extended by Irani 
and Womack, and by Lee and Frisch 
who considered a cascade of the Kim 
and Van Valkenburg bridges. Within 
the past year a number of other papers 
have appeared either using bridge 
structures to realize networks with a 
minimum number of elements or try
ing to find all possible networks that 
can realize driving point functions of 
a given order.

These two approaches seem to lead 
to two general problems requiring a 
good deal of work, namely:

• find a general synthesis scheme 
unifying the known minimal syn
thesis schemes using a bridge 
structure;

• construct a catalog of all possible 
network structures that can real
ize driving point functions of a 
given order.
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MBA Stanford 

1963 Member Million 
Dollar Round Table

Cecil II. Hayes describing borehole TV camera to James B. Wright, left, and Jack Jlz. Savage, 
chairman and vice chairman of the East Bay Subsection.

gaining enough information to correct 
his deficient product.

The speaker is responsible for the 
installation, maintenance, and opera
tion of industrial television equipment 
at the lab, and acts as consultant for 
applications at Berkeley and afield.

G. T. LONGERBEAM

FORUM
Time . . . Talent. ..

Tact and Desire
The problem facing engineer and 
potential employer is one prim
arily of Time. Time to seek out 
the opportunity or the man . . . 
time to contact or be contacted 
. . . time to interview or be inter
viewed . . . time to plan and time 
to make a decision.
Forum buys you this Time. Forum 
has the engineering oriented 
counselors with the talent to 
evaluate a man and his potential. 
Forum has the tact to conduct all 
of its work in the strictest con
fidence and Forum has the desire 
to place professional people with 
equally professional firms.
If you are currently employed, 
have two or more years experi
ence, and earning in excess of 
$8,000, let us take the time to 
move you ahead.

FORUM
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582 
Affiliates in 
major cities 
throughout 
the country.

down the hole (3-inch diameter and 
larger) and can report on a view of 
about three feet radially from the 
camera, while the other model looks 
normal to the hole axis through a 
mirror, simultaneously viewing a com
pass for directional bearing.

The imagination-tickler of the pres
entation was a description of an ex
perimental system for viewing and 
recording a high-speed transient event 
in a hazardous area. The desired capa
bility is to obtain a photograph, actu
ally a radiograph, of some event 
during a less-than-one-microsecond in
terval. The system under evaluation 
presently comprises a radiographic 
orthicon having a gated photocathode 
that is told to see only one frame of 
the high-speed event, then transmits 
its stored information on to a monitor 
which is photographed by convention
al techniques. Mr. Hayes chose as an 
example application for such a device 
a manufacturer of explosively driven 
studs who was experiencing failures 
of his product. The man can observe 
the performance of the stud at each 
stage of being driven home by choos
ing the appropriate waiting and view
ing period for successive shots, and

meeting review

events of interest
IEEE PAPERS CALLS

March 15—Conference on Precision 
Electromagnetic Measurements, 
Boulder, Colo., June 23-25. IEEE/ 
NBS Boulder Labs. Charles F. Hemp
stead, Bell Tel. Labs, Murray Hill, 
N.J.

March 25—San Diego Symp. for 
Biomedical Engineering, Ocean 
House, San Diego, June 23-25. IEEE/ 
US Naval Hosp. Dean L. Franklin, 
Scripps Clinic and Res. Found., La 
Jolla, Calif. Proceedings.

March 31—International Conference 
on Micro waves, Circuit Theory and 
Inf. Theory, Tokyo, Sept. 7-11. 1ECE 
of Japan et al. Dr. K. Morita, c/o 
1ECE of Japan, 2-8 Fujimicho Chi- 
yoda-Ku, Tokvo.

April 15-1964 WESCON and IEEE 
Summer General Meeting, Los An
geles, Aug. 25-28. Region 6/WEMA' 
All PTG’s. WESCON, 3600 Wilshire 
Blvd., Los Angeles 5.

 

INCORRUPTIBLE OBSERVER
Cecil H. Hayes of the Lawrence 

Radiation Laboratory at Livermore 
discussed closed circuit television de
velopments in a nuclear research lab
oratory at the January meeting of the 
East Bay Subsection.

The laboratory uses some 60 closed 
circuit television systems as conven
iences and necessities in conducting 
its work. Mr. Hayes discussed the use 
of television in such varied roles as an 
incorruptible observer in high-degree 
security surveillance, a safe extension 
of operators’ and observers’ eyes in 
explosive and other hazardous atmos
pheres, and the indispensible observer 
for safety and control during the oper
ation of water-cooled reactors.

Feature display of the evening was 
a vidicon television camera of 2^-inch 
diameter used in geological surveys. 
This device is a solid-state camera 
capable of operation in a small
diameter bore hole in the earth to 
depths of 2,000 feet. It features a self- 
contained light source, focusing and 
zoom capabilities, and transmits pic
ture information to the surface on 
coaxial cable. Two models are in cur
rent use and differ in the following 
manner: one model looks straight

PROVEN SUCCESSFUL WHEN USED TO AVOID TALKING TO INSURANCE 
MEN ABOUT ADDITIONAL FAMILY, ESTATE, OR BUSINESS PROTECTION

I’m insurance poor (or would my family be?) 
I’m worth more dead than alive (or am I?) 
My wife could remarry or return to work (she'd need to) 
I have a friend In the business (who hasn’t helped us) 
My company has group benefits ............... (only while I'm there)
Our parents would help my family (with their life savings?) 
I can’t afford more Insurance (or to die, either!)

But seriously, If you have used some of the above, but recognize 
your financial program is just as important to your family’s well 
being as regular health checkups, CALL me for a complete program 
analysis (there is no cost or obligation).

STANFORD PROFESSIONAL CENTER
701 Welch Rd, Suite 2222, Palo Alto, California

DA 6-1554 Res. UL 4-5509



i

21929-002

Ampex is now in the printed circuit business. And we’re eager to please.

W0*
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AMPEX

MICROWAVE MIXER-PREAMPLIFIERS
125 Me To 40 Gc

£3 

■iiiiiiawwics
T B^JB^nTASSOCIATES 

790 • MENLO PARK, CALIFORNIA 
415-DA-3-4606

Model MP12/1B
Ku Band
IF Frequency 60 Me
IF Bandwidth 20 Me

And we're itching to show you what we can do for you. Ampex 
printed circuits are available either silk-screened or litho offset, 
one-side or plate-through two-side. Quantities range from 1 to 5 

on up into the thousands. Next time you want to see just 
how much service you get from a manufacturer of printed 
circuits call your Ampex representative, Components Op
erations, 2220 Bay Rd., Redwood City, Calif. EM 7-3861.

Save design time, 
costs, delays. One or more of 

our hundreds of combinations will be 
exactly right for your project. They’re MIL* 
grade, solid*state or miniature tube, tested 
microwave to IF. Coax and waveguide units. 
Unbeatable prices from $525. Send for Bui* 
letin 1218.

Noise Figures
To 7.0db

I o-r
f

g. 
g SI ss

In fact we're just plain eager. Like a lot of companies that rely 
heavily on high-quality printed circuits, we learned a long time ago 
that the only way to insure reliable quality is by tedious, time

consuming inspection. So we inspect at every critical 
stage of manufacture —photography, etching, plating, 
drilling, etc. And then we do it again. And then again, 
until we're satisfied. Delivery? On time, and as specified.

fS c*A™™
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Abbey Electronics Corp. McCarthy Assoc. Century Electronics & Instruments ... V. T. Rupp Co. Fabri-Tek, Inc. Costello & Ct
Accutronics, Inc. G. S. Marshall Co. Clairex Corp. Fabricast Inc. Costello & Ci.Moxon Electronics
Advanced Development Lab Jay Stone & Assoc. Fairchild Semiconductor G. S. Marshall Ci.

Perlmuth Electronics Fifth Dimension, Inc. Perlmuth ElectronicsAD YU Electronics Labs, Inc Carl A. Stone Assoc.
Comcor, Inc. ..Moxon Electronics Fil-Shield Div. of Filtron, Inc Carl A. Stone Assoc.Aertech Jay Stone & Assoc.
Communication Electronics .. . Costello & Co. Franklin Systems, Inc. Carl A. Stone Assoc.

Airborne Instruments Lab. Wright Engineering Computer Instruments Corp. Components Sales
Alfred Electronics Moxon Electronics Computer Measurements Co Moxon Electronics

Gulf Aerospace Corporation W. K. Geist Co.Ameray Corporation White & Co. Custom Materials, Inc Jay Stone & Assoc. Gertsch Products, Inc. Dynamic Associates
American Electronics Labs . Perlmuth Electronics Corning Delay Lines Costello & Co. Gruenberg Electric Co. Peninsula Assoc.
Antlab, Inc. Jay Stone & Assoc.

Applied Magnetics Corp. The Thorson Co.
Hamner Electronics McCarthy Assoc.Data Equipment Co Moxon ElectronicsApplied Research, Inc. Jay Stone & Assoc.
Holt Instruments Laboratories W. K. Geist Co.Datamec Corporation Moxon ElectronicsAstrodata, Inc. Moxon Electronics

Decker Corporation Costello & Co.Autronics Corp. The Thorson Co.
Hyperion Industries, Inc. McCarthy Assoc.

Peninsula Assoc.
Ballantine Labs, Inc. White & Co.Impact-O-Graph Corp. Carl A. Stone Assoc.

Digitronics Corp. Components Sales Calif.
Costello & Co.Inland Motor Corp. Barnes Engineering Co. Costello & Co.

Perlmuth Electronics
T. Louis Snitzer Co.Keithley Instruments 

Eckel Corporation White & Co.Beckman/Berkeley Division  V. T. Rupp Co. White & Co.Kewaunee Scientific Equipment
Behlman/lnvar Electronics T. Louis Snitzer Co. G. S. Marshall Co.Kemet Co. 

G. S. Marshall Co.Blaw-Knox V. T. Rupp Co.Kepco, Inc. The Thorson Co.
Electronic Products, Inc. 

The Thorson Co.Kinetics Corporation Bryant Computer Products Costello & Co.
Knights Co., James . G. S. Marshall Co.

Burmac Electronics McCarthy Assoc. Empire Devices, Inc. Carl A. Stone Assoc. ,W. K. Geist Co.Kollmorgen Corp. 
Burr-Brown Research Corp. W. K. Geist Co. Eppley Laboratory, Inc. W. K. Geist Co. .V. T. Rupp Co.KRS Electronics 

6 — / d

Jay Stone & Assoc.

Emcor, Ingersoll Products Div. ...T. Louis Snitzer Co.

E-H Research Laboratories, Inc. V. T. Rupp Co.

Electron Products 

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

Artwel Electric, Inc.
1485 Bayshore Blvd., 
San Francisco; 586-4074

Bausch & Lomb, Inc.-
Electronic Section 

Dynamic Associates 
1011-D Industrial Way, 
Burlingame; 344-2521

College Hill Industries 
(formerly Speidel Corp.) 

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

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

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

Honeywell-Denver Div.
Lab. Standards & Instr. Group . W. K. Geist Co.

Perlmuth Electronics
1285 Terra Bella Ave., 
Mt. View; 961-2070

Peninsula Associates 
1345 Hancock Street, 
Redwood City; 344-2521

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

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

Diamond Antenna & Microwave Corp. Wright 

Di/An Controls, Inc Wright Engineering 

Digital Electronics, Inc. 

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



Moxon Electronics
Pentrix Corp. Recht Assoc.

T. Louis Snitzer Co.
Polarad Electronics 

Elliott Recht Assoc.Potter and Brumfield 

Components Sales Tenney Engineering, Inc. White & Co.Precision Mechanisms Corp. 
 V. T. Rupp Co.W. K. Geist Co. Test Equipment Corp.

Costello & Co.Thermal Systems, Inc. 

Wright Engineering Jay Stone & Assoc.Trak Microwave Corp. Quan-Tech Labs
White & Co.Perlmuth Electronics Transnuclear Corporation 

Moxon ElectronicsMoxon ElectronicsMarconi Instruments Trygon Electronics, Inc. 

Ray Proof Corp.
Perlmuth Electronics

 White & Co.

Costello & Co.Rixon Electronics, Inc. 
White & Co.

T. Louis Snitzer C

Elliott Recht Assoc.
Vidar Corporation

, 6. S. Marshall Co.Vitramon, Inc.-------

The Thorson Co.

Perlmuth Electronics
White & Co.Waters Corp. 

Perlmuth ElectronicsWatkins-Johnson Co. 

Wright EngineeringWayne-George Corp. T. Louis Snitzer Co.
Jay Stone & Assoc. White & Co. Weinschel Engineering, Inc. 

Jay StoneWestern Microwave Laboratories, Inc. 

..... O’Halloran Assoc.Wiltron Co.

Peninsula Assoc.Winslow Electronics, Inc. Systems

I

grid-7

 march 1 , 19 6 4

McCarthy Assoc.

 White & Co.
Optimation, Inc

Oregon Electronics Mfg. Co.

Landis & Gyr, Inc

Lavoie Laboratories, Inc. 

Lind Instruments, Inc. ...

Lindgren & Associates, Erik A.

Lowell Instrument Laboratories 

Magnetic Shield Div.— 
Perfection Mica 

Microsonics, Inc

Microwave Associates 

Navigation Computer Corp. 

Northeast Scientific Corporation

Components Sales Calif.

Jay Stone & Assoc.

Perlmuth Electronics

Jay Stone & Assoc.

. W. K. Geist Co.

McCarthy Assoc.

The Thorson Co.

Raytheon-Rayspan 

Renco Dry Box Glove Company

..Wright Engineering

T. Louis Snitzer Co.

. Costello & Co.
Moxon Electronics

 W. K. Geist Co.
Artwel Electric

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

I
I

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

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

Stone Associates, Carl A.
800 N. San Antonio Road.
Palo Alto; 321-2724

Rawson Electrical Instrument Co. . McCarthy Assoc.

 McCarthy Assoc.

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

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

Walter Associates
Box 790, Menlo Park;
323-4606

Welco, Inc.
502 Waverley St.,
Palo Alto-, 321-8500

Velonex (Div. Pulse Eng.) 

Vernistat Div. Perkin-Elmer Corp Artwel Electric

 Moxon Electronics

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

Tally Corp----------------------

Telewave Laboratories, Inc.
Telonic Industries & Eng T. Louis Snitzer Co.

 The Thorson Co.

United States Dynamics .... — White & Co.

Utah Research & Development Co. The Thorson Co.

Maser Optics, Inc., Trident Div Peninsula Assoc. 

McLean Engineering Labs T. Louis Snitzer Co. 

McLean Syntorque Corporation. T. Louis Snitzer Co. 

Melcor Electronics Corp. . Components Sales Calif. 

Metex Electronics Corp  Perlmuth Electronics 

Metrix, Inc  

Metron Instrument Co. 

Micro Instrument Co. 

Sperry Microwave Company 
Stewart Engineering Co. 

Research Corp. ...

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

Rohde & Schwarz Sales Co.

Rowan Controller Co

Royal McBee Corp.
Industrial Products Div.

Rutherford Electronics

Microwave Electronics Corp. 

Mid-Eastern Electronics, Inc.

Millitest Corp Components Sales Calif.

Motorola Communications
& Electronics Div. 

Sage Laboratories  
Sangamo Electric Co.—

Electronic Systems Div Perlmuth Electronics 

Scott. Inc.. H. H W. K. Geist Co. 

Sierra Electronic Div., Philco ...T, Louis Snitzer Co. 
Singer Metrics (Panoramic Products) Carl A. Stone 

Somerset Radiation Labs  Peninsula Assoc.
Spectra-Physics, Inc O’Halloran Assoc. 

McCarthy Assoc. 
Perlmuth Electronics 
....Moxon Electronics
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Positions Available

APPLICATIONS ENGINEER
Advanced Semi conductor Devices

ANTENNAS

IONOSPHERE SOUNDERS

RECEIVERS

TRANSMITTERS
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Granger
Associates

Granger Associates specializes in 
advancing h-f communications tech
nology. The emphasis is on proprie
tary development. Excellent oppor
tunities exist for engineers with 
experience in

Advanced Work in 
H-F Communications

instrument 
development

Engineer 
(Electronic)

C. L. Axell 
J. E. Barry 
L. E. Best 
F. S. Boxall
J. L. Bumgardner 
R. L. Cox
D. S. Farr 
D. F. Fraser 
C. II. Gordon 
L. J. Holloway

M. E. Anderson
G. C. Apgar
N. R. Bachelin
L.. A. Baltusis
J. R. Braden
B. H. Campbell
K. L. R. Chan
C. P. Doshi
A. C. Faguc
A. A. Fleischer
XV. K. Green
A. I. Heckbert
J. G. Holbrook
S. S. Imanzadeh

ELECTRONIC ENGINEER—R & D capacity in 
rapidly expanding electronic chemical an
alysis field. BSEE and three years experi
ence minimum in instrumentation and con
trol circuitry. Must take projects from 
original stage through production prototype. 
Salary open. Excellent benefits and oppor
tunity for advancement.

Wilkens Instrument & Research, Inc.

P.O. Box 313, Walnut Creek, Calif.

415-284-7166 Lee Simmons
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Ampex Corp...................................
Beckman & Whitley, Inc. .......
Boonton Electronics Corp............
Brown, Wen....................................
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Granger Associates......................
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Neely Enterprises  
RHG Electronics Laboratory, Inc.
Tektronix, Inc

D. H. Kelly
N.D. Khoi
W. F. Krolikowski
V. J. McGrath
D. C. Mendoza
D. P. Merriam
D. L. Mitchell
J. R. Mulady
W. F. Oliver
K. S. Summerhays
R. L. Tremaine
R. L. Vivian
R. XV. XVatson
R. G. XX'ennigcr
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1601 California Avenue, Palo Alto, Calif. 
Telephone: (415) 321-4175 

an equal opportunity employer

Please contact our Personnel Mana
ger. Local interviexvs by engineering 
staff are possible.

words • •
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ADVERTISING RATES:
Members: $15 for 1st col.-inch, $10 for 2nd, 
S5 for each additional. Non-membcrs: $20 
for 1st col.-inch, S15 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-commissionablc. Deadlines: 10th of 
month foi first-of-month issue following; 
25th of month for 15th-of-month issue fol
lowing.
XVrite or call: Ernesto A. Montano or Rita 
Earnshaw, IEEE Grid, Suite 2210, 701 
XVclch Rd., Palo Alto, 321-1332.

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

M. XV. Howell
S. Ito
R. K. Johnson
J. H. MacKcnzic
C. F. Noll
D. M. O’Meara
D. C. Schaar 
J. H. Shum
E. L. Weber
N. Widascck

G. S. XVu

 5 
....... 8 

 1 
 4 
 4 

Cover 3 
 8 
 8 

Cover 4 
 5 

Cover 2

Folloxving are the names of indi
viduals xvho have been elected to cur
rent membership.

A^'O'Hansen Way • Palo Alto
In The Stanford Industrial Park

THE NATIONAL PRESS X5

Must have strong interest in circuit 
design and mathematical analysis. 5 
yrs. min. experience including project 
responsibility for video pulse circuitry 
and vacuum tube and transistor appli
cations. Advanced degree desirable.

Immediate opening in established, 
progressive instrument manufacturing 
company.

Opportunity for a creative engineer who 
can soon take full responsibility for appli
cations engineering on several classes of 
advanced semi-conductor devices. Responsi
bilities include.- detailed device characteri
zation, interpretation of customer require
ments, evaluation of process changes, de
sign and construction of sophisticated test 
equipment, exploration on new applications 
and establishment of appropriate target 
specifications for new devices.

An engineering or physical science degree 
is required, with some background in semi
conductor physics, circuitry and electrical 
measurement techniques.

•hp- associates
1501 Page Mill Road Palo Alto, Calif. 

326-7000, ext 2367

Call or send resume in confidence to:

Professional Employment Manager
An Equal Opportunity Employer

©

Phone or mail resume to: 

PERSONNEL DEPT.

BECKMAN
&

WHITLEY, 
INC.

SAN CARLOS, CALIF.
An equal opportunity employer

die anything 
do with the 
. . . just call 

see us at.

t h e section
MEMBERSHIP

we can han 
that has to 
printed word 

327-0880 or
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MODEL CRB-8

Write for complete literature on the CRB line.

Gertsch CRB bridges 
measure both in-phase 

and quadrature voltage ratios 
—with high accuracy

I
i

Complex Ratio Bridges are ideal for precision voltage and phase 
comparisons between signal and reference vectors. Instruments 
are designed for testing transformers, tach-generators, rate 
gyros, all types of transducers, AC amplifiers, AC networks, and 
AC systems. All CRB instruments feature self-contained, phase
sensitive null indicators.
Model CRB-8 — a new broad-band bridge providing continuous 
frequency coverage from 350-5100 cps—with no plug-ins. Instru
ment measures angles as small as .001°, and is accurate to .001% 
(lOppm). 6-digit readouts are provided for both in-phase and 
quadrature ratios. Loading on the device under test is virtually 
eliminated by extremely high signal input impedance — better 
than 20,000 megohms at null.

A wide variety of CRB instruments is available in both cabinet and 
rack mounted designs. Compact all-transistorized units feature 
accuracies to .005%. A militarized model is certified per 
MIL-T-21200 . . . meets stringent environmental requirements. 
Gertsch also manufactures an automatic complex ratio bridge 
which displays both in-phase and quadrature ratios on 5-place 
Nixie readouts.

—Gertsc/i — 
GERTSCH PRODUCTS, INC.

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Represented by Dynamic Associates
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LAS CRUCES

NORTH HOLLYWOOD

SCOTTSDALE
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FUNCTION

I

II

-t’s an acknowledged fact that in California, 
Nevada, Arizona and New Mexico, Neely Enter
prises give you the most complete instrument 
sales and service available. For your new equip
ment needs, your Neely Field Engineer can 
draw on over 900 different instruments and 
systems offered by the Hewlett-Packard family of 
companies. Further, he applies the accumulated

SAN DIEGO

:—3

J"
— 3

SACRAMENTO
SAN CARLOS

UNUSUAL PLOT, UNUSUAL SERVICE
engineering and equipment application experi
ence of Neely’s 30 years of service to the field.

For your equipment servicing, again call Neely 
for factory-authorized in-or-out-of-warranty 
repairs, calibration, andcertification. Experienced 
senior technicians who receive regular factory 
training assure you of prompt, quality work at 
minimum cost.

... o

i $
L

1

E

ENTERPRISES
THIRTY YEARS OF SERVICE
a Division of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard, 
F L. Moseley and Sanborn Company. Offices: North Hollywood: 3939 Lankershim Boulevard, TR 7-1282; San Diego: 
1055 Shafter Street, AC 3-8103; San Carlos: 501 Laurel Street, 591-7661; Sacramento: 2591 Carlsbad Avenue, 
482-1463’ Scottsdale: 3009 North Scottsdale Road, 945-7601; Tucson: 232 South Tucson Boulevard, MA 3-2564; 
Albuquerque: P.O. Box 8366, Station C, 6501 Lomas Blvd., N.E., 255-5586; Las Cruces: 114 South Water St., 526-2486
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