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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) 
 
June 15, 1962: 
Cover: The map shows locations of electronics companies around the Bay Area 

– what we now refer to as Silicon Valley.  WEMA estimates that our 
companies already produce 25% of the U.S. total of $13.2 billion in 
electronics sales in 1962, with growth of 11% expected this year.  Western 
employment in our industry is up from 43,000 in 1961 to 47,000 this year.  
A listing of the Bay Area electronics companies starts on page 18. 

p. 13: At the Engineering Management chapter meeting, the vice‐president of 
General Telephone and Electronics Laboratories (GTEL) explains why GTE 
decided to locate the Labs in the Stanford Industrial Park after purchasing 
Sylvania.  Following a 3‐month survey, the Palo Alto area was chosen 
based on the growing electronics industry located here, and its proximity 
to Stanford and SRI; also, Lenkurt Electric (in San Carlos) was part of GTE.  
The new circular building is eye‐catching in the Stanford park.  Which 
brings on another story: When IBM decided in the early ‘50’s that there 
might be a market for rotating magnetic storage (DASD), they asked Ray 
Johnson to scout out a West Coast location near one of their large 
customers – either Boeing in Seattle or the airframe companies in the Los 
Angeles area.  But Ray preferred to locate it near Stanford; in addition, he 
could use the personnel and accounting functions at IBM’s Hollerith‐card 
facility, set up in the ‘40’s in San Jose.  So the new division set up shop at 99 Notre Dame Street in San Jose (where there’s 
now an IEEE Milestone plaque commemorating the RAMAC ‐ Random Access Method of Accounting and Control), later 
purchasing land on Cottle Road, shipping the first RAMAC 350 in 1957.  This parallels the decision by Bill Shockley, at about 
the same time, to locate his semi‐conductor company in Mountain View rather than in Culver City (part of Los Angeles) and 
hire top talent like Bob Noyce (from Philco, in Philadelphia), Gordon Moore (of “Moore’s Law”, commemorated by an IEEE 
Milestone plaque in Mountain View), Gene Kleiner (founded the VC company Kleiner Perkins), and Jean Hoerni (inventor of 
the planar process – an IEEE Milestone plaque, below, in Palo Alto commemorates this achievement).  We can see the roots 
of what is termed “Silicon Valley” (in the early ‘70’s) forming, to become the primary tech hub for the world.  Somehow 
“Storage Valley” never took off. 
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Be'fer Things tor Better living . . . through Chemistry

CUPPING
Test per MIL-T-21029 (Ships) Section 4.4.6. 

Average degree of cupping:
1.5 mil Cellulose Acetate—15.9° (Range: 12.0°
to 33.5°) 1.5 mil “Mylar”—1.5°

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room .-12, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data 
to help me evaluate magnetic-tape reliability.

Unstable tape can cup or ruffle—cause read/ 
write errors because the tape loses contact with 
the recording and playback heads. Dimension- 
ally stable “Mylar”* polyester film base pre
vents tape cupping or ruffling. It does not shrink 
from dryness or swell from excess humidity, but 
maintains the original width and flatness of 
the tape.

“Mylar” is strong . . . has an ultimate break 
strength over 20,000 psi! Tapes of “Mylar” can 
resist edge nicks, stretching or breaking from 
sudden stops and starts. And since it contains 
no plasticizer to dry out, tapes of “Mylar” can 
be stored indefinitely without becoming brittle.

A stable tape assures accurate data acquisi
tion—helps prevent costly read/write errors and 
loss of valuable test data. Tapes of “Mylar” 
have this stability. To be sure you’ll get the 
best performance, insist on a base of “Mylar” 
on your next order for magnetic tape. Write 
for the free booklet on comparative test data. 
Du Pont Company, Film Dept., Wilmington 
98, Delaware.
*"Mylar” is Du Ponl’s registered trademark for its brand of polyester film. Only 
Du Pont makes "Mylar”.

DU PONT

MYLAR
POLYESTER FILM
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Built-in bolometer protection

AC or battery operation

All-solid-state design

SPECIFICATIONS
Frequency:

Sensitivity:

Noise:

Accuracy:

Input:

Power:

Dimensions:

Price:

june 15, 1962 grid —3

Range:
Meter Scales:

Output: 
(one side grounded)

1,000 cps variable 5%, other fre
quencies between 400 and 1,500 
cps available.
0.1 av rms at 30 cps bandwidth 
(lower sensitivity at 0° C).
5 db below full scale with 0.1 av 
rms sensitivity and minimum 
bandwidth.
70 db in 10 and 2.5 db steps.
SWR: 1-4; 3-10; EXPAND 1-1.3. 
DB: 0-10; EXPAND 0-2.5.
Bolo Bias: 4.3 and 8.7 ma indi
cated.
±0.1 db/10 db step, maximum 
cumulative ±0.2 db; ±0.1 db 
switching from any 10 db step 
(NORM) to any 2.5 db step (EX
PAND) except ±0.05 db switch
ing to 0.0 (EXPAND). ±0.02 db 
linearity on EXPAND scales.
Bolo: 200 ohms, bias 8.7 or 4.3 
ma; Crystal: 200 ohms, 200 K. 
DC: 1 ma into 1,500 ohms maxi
mum.
AC: 1 v rms in EXPAND, 0.5 v 
rms in NORM (across 10 K mini
mum).
115 or 230 v ± 10%, 50 to 1,000 
cps, 2 watts.
7Y2" x 61/2" x 12¥2"; 8 lbs., 11 
lbs. with battery.
$325.00; $425.00 with battery.

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

Pinpoint resolution for precise 
attenuation measurements
Scale expansion with no “blind spots,” 
no resetting

Yours in this N EW <S> 
STAN DI WO WAVE

HEWLETT-PACKARD COMPANY
FORN|TNFORMAT IoNN- 1 UE,E Ans 39W E ,d " N^rth ‘ ”tR

accidental bolometer burnout. Other inputs permit 
operation with crystals and as a null detector.
The 415C has both an ac output for use as a high- 
gain tuned amplifier and a de recorder output. High 
stability with line changes makes the instrument 
ideal for long-term monitoring. An internal battery 
pack (optional) makes the 415C completely port
able. It is housed in the new ($) modular cabinet, 
which can mount in half of a rack 7" high, combin
ing conveniently in a single rack width with such 
companion instruments as $) 431 Power Meter.

Model 415C Standing Wave Indicator is a new high- 
gain, low-noise solid state amplifier and voltmeter 
calibrated for square-law detectors to read directly 
in SWR or db. The amplifier is tunable, 950 to 1,050 
cps, for matching source modulator or for optimiz
ing several instruments in one system. Variable 
bandwidth (15 to 100 cps) permits both high sensi
tivity testing and swept-frequency work.

For highest resolution on precise attenuation meas
urements, you can expand to full scale each 2.5 db 
portion of any 10 db range with no “blind spots,” 
and the reference is maintained automatically! This 
expansion gives you 24 calibrated ranges, 0-60 db, 
in 2.5 db steps. The 415C also reads directly in 
SWR; it is* ideal for measuring reflection coefficient 
and extremely useful as a null indicator for audio
frequency bridges.
Two peak-limited bias currents, readable on the 
front-panel meter and adjustable z+z 10%, prevent 

_ _ • 1 J_ _ 1 _ 1  ^2. ’L. • UT_ a.-,. M _ 4■ ‘ ~ * — — -- - ~



Specify

for your IVTAG’IMET’XC CORE requirements

S,

O

Top to bottom: Mo-Permalloy powder cores, iron powder cores,andSendust cores.

barium

4 — grid

SPECIAL MATERIALS

o‘ fl 
* 0

SAN FRANCISCO, Office: 701 Welch Road, Palo Alto, Calif.
Telephone: DAvenport 6-9302

"ARNOLD”

trie ceramics widely used in accelerometers, underwater sig
naling devices, microphones, and ultrasonic grinding and 
cleaning devices. For more data, write for Bulletin CM-116-

4tia e

ARNOLD
SPECIALISTS in MAGNETIC MATERIALS

Top to bottom Tape wound cores, Silectron C, E and 0 cores, and bobbin cores.

TAPE WOUND CORES of High Permeability Materials 
Arnold tape wound cores are available made of Deltamax, 
4-79 Mo-Permalloy, Supermalloy, Mumetal, 4750 Electrical 
Metal, Silectron, or the new rectangular-loop material. Super- 
mendur. All except Supermendur cores are available in stand
ard tape thicknesses of M, 1, 2, 4 or 12-mils.

Toroidal cores are made in 30 standard sizes with protective 
nylon or aluminum cases. Special sizes produced to individ
ual requirements. Wide selection of Deltamax, Square Per
malloy and Supermalloy type 6T cores (aluminum cased, oil 
filled, hermetically sealed and epoxy coated) carried in stock 
for immediate shipment. Write for Bulletin TC-101A. (TC- 
113A for Supermendur Cores.)

2V PERMENDUR ... a ferromagnetic alloy of cobalt, vanadium 
and iron that possesses high flux density saturation properties. 
Its magnetostrictive properties are useful in many transducer 
applications. Write for Bulletin EM-23.

VIBRALLOY ... a ferromagnetic alloy of nickel, molybdenum 
and iron whose temperature coefficient of elastic modulus is 
controllable over a wide range. It has high ferromagnetic per
meability, and a rather high coefficient of magnetostriction. 
Used in applications where a zero or controlled thermo-elastic 
coefficient is desired.

TITANATE and LEAD ZIRCONATE TITANATE . . . ferroelec-

SILECTRON C, E and O CORES
Silectron strip in 1, 2, 4 and 12 mil thicknesses.

They are supplied in a wide variety of shapes, and in sizes 
from a fraction of an ounce to several hundred pounds. In 
addition to standard transformer applications, they may also 
be supplied for special applications such as saturable reactors, 
instrument transformers and pulse transformers.

Over 1,000 stock cores are listed in the Arnold Silectron 
catalog. Wide selection of preferred sizes stocked for immedi
ate shipment. For complete data, write for Bulletin SC-107 A.

BOBBIN CORES Arnold bobbin cores are available in a wide 
range of sizes, tape thicknesses, widths and number of wraps 
to suit the ultimate use of the core in electronic computer 
assemblies. Magnetic materials usually employed are Delta
max and Square Permalloy in standard thicknesses of 1, 
X and Ts mil. Bobbins are supplied in ceramic or stainless 
steel. Write for Bulletin TC-108A.

MO-PERMALLOY POWDER CORES Available in a wide range 
of sizes, from .260" OD to 5.218" OD. They are given various 
types of enamel and varnish finishes, some of which permit 
winding with heavy Formex insulated wire without supple
mentary insulation over the core.

These powder cores are supplied in standard permeabilities 
of 14, 26, 60 and 125 Mu; high-permeability cores of 147, 173 
and 205 Mu are also available in many sizes. They provide 
constant permeability over a wide range of flux density, and 
in many cases may be furnished stabilized to provide essen
tially constant permeability over a specific temperature range. 
Preferred sizes carried in warehouse stock for immediate ship
ment. Write for Bulletin PC-104C.

IRON POWDER CORES A wide selection of cores is available 
from simple cylinders to special cores of complicated design. 
The line includes all standard types of threaded cores, cup, 
sleeve, slug and cylindrical insert cores: for use in antenna 
and RF coils, oscillator coils, IF coils, perm tuning, FM coils, 
television coils, noise filter coils, induction heating and bom- 
barder coils, and other low frequency applications. Preferred 
sizes are carried in warehouse stock for quick shipment. A 
standard series of iron powder toroids is also manufactured, 
conforming to the standard sizes adopted by the Metal 
Powder Industries. Write for Bulletin PC-109A.

SENDUST POWDER CORES Available in a limited selection of 
sizes, ranging from .800" OD to 3.346" OD, and in perme
abilities of 10, 13, 25, 30, 50 and 80, although not ail sizes are 
available in all permeabilities. They possess magnetic prop
erties generally superior to iron powder cores, but inferior to 
Mo-Permalloy powder cores in the audio and carrier fre
quency range. Write for Bulletin SDC-110.
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electronic sales and employment.

Comparable 1961 figures for the Bay 
Area were $655 million and 43,000 
employees in 167 companies The 
WEMA count shows 180 companies in 
1962, but the Grid's own occasional 
summary of this situation—featured on 
the cover of this issue and tabulated 
on page 18—indicates about 340 list
ings. This is, at least partially, ex
plained by the separate showing of 
various divisions of single companies.

For the compilation of this data, the 
Grid gratefully acknowledges the co
operation and assistance of San Mateo 
County Development Association and 
Western States Electronics Directory.
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CHANGES TO IRE NA

TIONAL HEADQUAR

TERS, 1 EAST 79

STREET, NEW YORK 21

The West is continuing to increase 
its share of the nation's total electronics 
output and this year will account for 
nearly $3.3 billion in sales, according 
to the Western Electronic Manufacturers 
Association (WEMA), which prognosti
cated that western firms will produce 
25 per cent of the estimated U S. total 
of $13 2 billion in electronic sales dur
ing 1962.

Electronic sales in the San Francisco 
Bay Area are expected to climb 1 1 per 
cent this year with 1962 factory sales 
of $730 million With 47,000 people 
now engaged in this industry, the San 
Francisco Bay Area is responsible for 
more than 20 per cent of the West's



MEETING CALENDAR

PROFESSIONAL GROUPS

O Tuesday, June 268:00 P.M.

Engineering Writing & Speech Tuesday, June 1 98:00 P.M. O

reporters

Instrumentation Wednesday, June 278:00 P.M.
STANFORD

Military Electronics O Tuesday, June 198:00 P.M.

(Joint meeting with PGSET, see below)

O Tuesday, June 198:00 P.M.

newswescon
ATT: DESIGNERS & SPEAKERS

15, 1962) u n e6 — grid

Annual business meeting and election of officers
Place: Star Dust Motel, 4320 El Camino Real, Los Altos
Dinner: 7:00 P.M., Star Dust Motel
Reservations: Miss Mary Furio, DA 4-3311, Ext. 45614

"Opto-Electronic Devices Applied to Data Processing System" 
Speaker: Frank A. Litz, president, Opto-Electronic Devices, Inc. 
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto 
Dinner: 6:00 P.M., the Red Shack Hofbrau, 4085 El Camino Way, Palo Alto 
Reservations: None required

Lecture No. 4
"The Application of Sophisticated Programming and Computing Tech

niques to the Systems Concept"
Speaker: Norman Dawirs, Astrodata, Inc.
Place: Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto (main lobby)
Meet-the-Speaker Dinner-. 6:00 P.M., L'Omelette Restaurant, 4170 El Ca

mino Real, Palo Alto
Reservations: None required

Establishment of a Pacesetter Award 
for the outstanding product in the in
dustrial design competition of the 1962 
Wescon, August 21-24, in Los Angeles, 
has been announced by Richard L. Law-

(Joint meeting with PGMIL)
"The Mariner R Telemetering System"
Speaker: Charles C. Kirsten, Jet Propulsion Laboratory, California Institute 

of Technology, Pasadena
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner: 6:30 P.M., Camino Bowl, 2025 El Camino Real, Mountain View
Reservations: Ardith Flyr, DA 6-4350, Ext. 5065

production staff 

ASSOCIATE EDITOR: MARY HAYLOCK 
EDITORIAL ASSISTANTS:

EMMA SCARLOtT, MARJORIE SILVA

rence, chairman of the industrial-design 
committee.

Lawrence said a record number of 
more than 200 entries is expected for 
this year's Industrial Design Award 
competition, which features the theme, 
''Product Acceptance Through Industrial 
Design." He said the Pacesetter will be

EBSS: JAMES B WRIGHT, SANDIA 
CORPORATION

PGA: STANLEY OLESON, 
RESEARCH INSTITUTE

PGAP: RAYMOND D. EGAN, GRANGER 
ASSOCIATES, PALO ALTO

PGB: JAMES GABBERT, KPEN-FM, SAN 
FRANCISCO

PGBME: JAMES BLISS, STANFORD RE
SEARCH INSTITUTE

PGCS: OWEN E. THOMPSON, SECODE 
CORPORATION

PGCT: R. C. KIESSLING, ITT LABORA
TORIES

PGEC: DONALD L. EPLEY, ELECTRICAL 
ENGINEERING DEPT., STANFORD

PGED. WILLIAM E. WATERS MICRO
WAVE ELECTRONICS CORP., PALO 
ALTO

PGEM: LEONARD M. JEFFERS, SYL
VANIA EDL

PGEWS: DOUGLAS DUPEN, ASSOCI
ATED TECHDATA, INC., PALO ALTO

PGI: MALCOLM McWHORTER, STAN
FORD ELECTRONICS LABORATORIES

PGIT: BERNARD ELSPAS, STANFORD 
RESEARCH INSTITUTE

PGMIL. J. WETTSTEIN, LOCKHEED
PGMTT: P. H. VARTANIAN, JR., 

MELABS
PGPEP: HARMON R. TRAVER, 

HEWLETT-PACKARD CO.

PGRFI: RICHARD STONE, G.E. MICRO
WAVE, PALO ALTO

PGRQC: R. OWEN HOLBROOK, ARINC 
RESEARCH CORP

PGSET: DONALD E. WILLOUGHBY, 
PHILCO WDL

UNIVERSITY OF CALIFORNIA: 
ANGELAKOS, CORY HALL

HISTORIAN: WILLIAM R. PATTON, 
VARIAN ASSOCIATES, PALO ALTO

D J
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Since defense preparedness affects the 
electronic industry to the extent of 75 
per cent of its activities, the IRE has 
created the Professional Group on Mili
tary Electronics as a horizontal organiza
tion that can be expected to relate mili
tary needs to the particular skills found 
in essentially all of the other professional 
groups. This function would be a two-

Presently, our days are associated with 
great advances in science and engineer
ing as well as with the problems in de
terment of potential aggression. This 
combination brings science and engineer
ing into a direct relationship with the 
military, and at the same time sharpens 
the distinction between military and mili
taristic activity: The former being identi
fiable as a noble effort to keep the coun
try out of war, as opposed to an aggres
sive chauvinism leading toward war.

In recent American history, the early 
thirties wore the black mark of the great 
depression and were associated with ef
forts toward economic recovery. During 
World War II, the total capabilities of the 
nation were directed toward winning the 
global conflict. The lives of contempora
ries during these periods were marked 
by the characteristics of the era.

of their authorized representatives. En
try forms have been mailed to exhibitor 
companies and to the memberships of 
the American Society of Industrial De
signers and Industrial Design Institute.

Lawrence said the instruments, sys
tems, components, test equipment and 
other electronic products entered in rhe

Non-members of PGMIL are cordially 
invited to join the group and help keep 
track of new ideas being developed in 
the military services as well as to form 
contacts with the many fine people al
ready active in this area.

As reports throughout the year in the 
Grid indicate, the San Francisco Chapter 
of PGMIL maintains a very active program 
in addition to sponsorship of joint meet
ings with other professional groups, and 
other technical societies as in the case 
of the recent Air Force meetings.

PGMIL holds two annual conventions. 
The Sixth National Convention will be 
held in Washington, D. C., June 25-26-27, 
and the Winter Convention traditionally 
takes place in Los Angeles in February 
of each year. Both are considered out
standing events and usually include a 
very few classified sessions.

way street since so many ideas and dis
coveries made in the defense field ulti
mately find their way to peaceful appli
cations.

---- WALTER PRISE
CHAIRMAN.
SAN FRANCISCO CHAPTER. PGMIL

HORIZONTAL MILITARY ELECTRONICS

Mankind’s history can be divided into 
eras, each associated with its own stim- 
uating motivation: the birth of great re
ligions, the discoveries of new lands, and 
special economic conditions, all have left 
their marks and are now permanently as
sociated with certain periods of history. 
The Crusades, the period of great dis
coveries, and the Industrial Revolution 
are some of the examples.

r e di arks

In its publication activities, PGMIL will 
produce four quarterly transactions dur
ing 1962-63 devoted to the following: 
Automatic Testing Techniques, Low-Noise 
Receiver Techniques, Internal Guidance 
Techniques, and Bionics.

Section members who attended recent 
Bay Area briefings held by the Air Force 
Systems Command are aware of the 
large-scale efforts being made in the 
space and electronic fields. Over 1,000 
did attend the two meetings held April 
18 and 19.

t h efro m

awarded the product demonstrating the 
highest evidence of original industrial
design effort.

The competition, now in its fourth 
year, is open to Wescon exhibitors, 
member companies of the Western 
Electronic Manufacturers Association 
(WEMA), and firms exhibiting in booths

competition will be judged on appro
priateness of design in regard to ulti
mate usefulness and basic appeal. He 
said that five products named for a 
Certificate of Excellence award (one of 
which will be named for the Pacesetter) 
and some 20 Certificate of Merit win-

( Continued on P-ige Si
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Dawirs

Dick Lawrence and Charles Agler, 
chairman and vice chairman of the 
Wescon industrial-design competition, 
expect 200 or more entries this year

for almoc dl engineering data. Science 
data is transmitted in variable word 
lengths and in variable sequences by 
stored programs.

As outlined in the Calendar, page 8, 
PGI will conclude their current series 
by presenting Lecture No. 4 late in June 
Including the topic of programming 
with a summary of the series, the 
speaker will be Norman Dawirs.

He will discuss the relative advan
tages in the application of sophisticated 
programming and/or computing tech
niques to the systems concept. While 
emphasis will be on the programming 
and computing functions, there will be 
a necessarily redundant treatment of 
the major blocks of the generalized in
strumentation system.

Use of the computer for data reduc
tion will be covered as well as the 
specific case of a computer used in an 
information-transmittal link for the con
trol of a satellite-tracking telescope.

Norman L. Dawirs, the speaker, exe
cuted early engineering assignments 
involving designs for a transducer me
tering and monitoring system for wind
tunnel instrumentation while at the 
Beckman Instruments systems division. 
While at Convair, he designed auto
matic-checkout equipment for the Series 
D Atlas missile.

At Hughes Aircraft he did extensive 
logical and system design for general- 
purpose digital computers, plus research 
in computer-management processes and 
large-memory information-retrieval sys
tems.

Since joining Astrodata, Dawirs has 
been active in the integration of 
general-purpose, stored-program digital 
computers within automatic-data-acqui- 
sition systems, with particular attention 
to the development of on-line data- 
acquisition systems.

He completed undergraduate work 
at California State Polytechnic College 
and holds a BSEE.

I
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7-BIT WORDS FROM SPACE

Space Electronics & Telemetry and 
Military Electronics Group members 
will gather jointly this week to hear 
Charles C. Kirsten, group engineering 
supervisor for telecommunication 
ground systems of the jet-propulsion 
laboratory at California Institute of 
Technology, Pasadena, speak on the 
Mariner R Telemetering System. Full 
particulars are in the Calendar, page 8

Kirsten is a graduate of UCLA in 
electrical engineering, a member of 
Tau Beta Pi and IRE. He has been with 
Cal Tech for nine years, prior to which 
he was a research engineer at Beckman 
Instruments, and an electronic techni
cian in the Navy during World War II. 
He has worked on missile inertial-guid
ance systems, flight instrumentation, 
data encoding and decoding, and 
spacecraft telemetry. He was cognizant 
engineer during design and early test 
phases of the Ranger I and Ranger II 
spacecrafts, and the Mariner telecom
munication systems to fly late in 1962.

The Mariner R Telemetering System 
is a dual-subcarrier channel system 
phase modulating a 960-mc transmit
ter. One of the two subcarrier chan
nels is for synchronization only and the 
use of pseudo-noise coding techniques 
requires only 5 per cent of the usable 
sideband energy to provide data bit 
and word synchronization down to 
threshold signal to noise. The second 
subcarrier channel carries bi-phase- 
modulated binary-coded information.

The total communication system is 
capable of a range of 10’’ miles with 
lower than 10" bit error probability 
using just 3 watts of r-f. The antenna 
gains for this performance are approxi
mately 1 8 db and 45 db, respectively, 
for the spacecraft antenna and the 
deep-space net antenna. Maser opera
tion of the ground system is employed 
with an input effective noise tempera
ture of as low as 78 K. Time-sequential 
multiplexing is employed on the single
data subcarrier channel and digitaliza
tion to 7-bit binary words is standard

MORE WESCON
ners will be displayed at the Industrial 
Design Exhibit at the Los Angeles Sports 
Arena.

To be eligible for the competition, a 
product must have been marketed prior 
to June 1 5, 1 962, the deadline for filing 
entries, and must not have been en
tered in any previous year's competi
tion. Additional information can be 
obtained from Lawrence at Hughes 
Semiconductor Division, 500 Superior 
Avenue, Newport Beach, Calif.

Winners of the Awards of Excellence 
in lhe 1961 competition held at San 
Francisco were Collins Radio Co., 
Hewlett-Packard Co., Kaar Engineering 
Corp., Precision Instrument Co., and 
Tektronix, Inc.

As an aid to technical program par
ticipants, Wescon has published a new 
edition of Techniques for Better Talks, 
a 12-page booklet designed to liven 
up presentations at the show.

Noting the margin for poor attention 
by audiences subjected to long, overly 
detailed, and dull presentations, Tech
niques presents a list of do's and don'ts 
intended to help speakers win audience 
friends and influence colleagues.

Typical don'ts include the rote reading 
of long technical papers (which are 
available in preprint form at Wescon 
anyway) and the presentation of sales 
talks on behalf of a company's prod
ucts. They also cover the use of un
readable slides, blackboard scrawls, 
and complex formulas except where 

really needed.
Do's include talking about the pa

per's content instead of reading it; em
ploying an informal/ conversational de
livery; and providing meaningful, eas

ily understood illustrations.
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New DC to 500 me Coaxial Electronic Switch
SPECIFICATIONS

Dept. G-6,

west coast contact: California office, p.o. box 604, i287i LUCILLE ST., GARDEN GROVE, CALIF., JEfferson
7-1373
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■ Molded Teflon Body
■ Solid Silver Contacts

Frequency range: DC to 500 me
VSWR: Less than 1.15:1
Off: More than 70 db down at 200 me 
Switching rate: Variable 0.2 to 100 cps 
Impedance: 50 ohms
Price: $345.00 F.O.B. Factory

($380.00 F.A.S. N.Y.)

I

I

I

KAY

Mega-Switch
KMC 255-A

Write for Complete Catalog Information

■CAY ELECTRIC COMPANY
MAPLE AVENUE, PINE BROOK, MORRIS COUNTY. N. J. 

CApital 6-4000

\ / 
V

A

Primarily designed for use with a sweeping oscil
lator, the Kay Mega-Switch KMC 255-A is an 
extremely fast, accurate electronically controlled 
coaxial switch that displays two related wave
shapes on an oscilloscope. Superimpose calibrating 
reference line (3 db, 6 db. Jon frequency response 
display or switch in reference standard to estab
lish tolerance limits.

Offering superior switch action and fre
quency response, the Mega-Switch KMC 255-A 
provides leakage across input and output down to 
70 db and more. The switching rate is contin
uously variable from 0.2 to 100 cps and can be 
synchronized externally or by internal circuitry.

■ Low Inductance
■ Low Resistance

■ DC to 500 me and Up ■ Low Capacitance 

Box of 12 $49.50 ppd. in U.S.A.

■cAY^/W^-Swv/rto
D.P.D.T.
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GETTING ALONG WITH METALS

Pitfall No. 2
The second pitfall is diffusion of the 

molten braze alloy into the base metal 
either with or without stress being pres-

David K. Davis, Varian metallurgist, 
speaking at May PGPEP meeting 

—Harmon R. Traver photo

The May meeting of PGPEP featured 
a discussion of brazing problems en
countered in vacuum-tube manufactur
ing. David K. Davis, metallurgist of 
Varian Associates, was the speaker and 
a plant tour of the Western Gold and 
Platinum Company at Belmont closed 
the program.

After quickly mentioning some of the 
good factors concerning brazing, such 
as strength, oxidation resistance, flow
ability, melting, and remeltab’dity, Da
vis concentrated on the pitfalls en
countered. All his remarks concerned 
furnace or atmosphere brazing for the 
electronic industry, where vacuum-tight 
joints are required on such metals as 
ofhc copper, Kovar, and stainless steel.

Pitfall No. 1

The first pitfall is that of dilution of 
the base metal by the brazing alloy. 
While the three factors of time, tem
perature, and amount of braze alloy 
are related to each other, one of the 
chief causes for excessive dilution of 
the base metal is the use of too much 
brazing alloy.

Photomicrographs projected on a 
screen were used to show the audience 
two examples encountered by the 
speaker. The first was the joint between 
a metallized ceramic window and a 
0.030-in.-thick ofhc copper sleeve. The 
braze material had penetrated the cop
per to within a few thousands of the 
side opposite the joined surfaces.

In the other example, excessive 
braze alloy on an ofhc copper tubing 
almost completely penetrated the walls 
and produced large voids that might 
easily provide a leak path through the 
dendritic structure.

Walter Hack, right, president of Wesgo 
and host to the PGPEP May meeting, 

conducts a group on the plant tour 
—Harmon R. Traver photo

m e e 11 n g
GROUP-CODE ECONOMY

Bernard Elspas and William English, 
speaking to PGEC in May, discussed 
error-correcting codes and an all-mag
netic logic computer, which could be 
used to implement sophisticated error
correcting schemes.

Dr Elspas briefly presented some of 
the basic. elements of the theory of 
error-correcting codes. Hamming error
correcting codes and parity checks were 
discussed. The basic concepts of group 
error-correcting codes were presented. 
Elspas pointed out that until recently 
error-correcting codes were used infre
quently because of the high cost of 
implementation. Recent advances in 
coding theory, especially the discovery 
of group codes, has greatly reduced 
these costs.

In the second part of the meeting, 
English described an all-magnetic-logic 
computer that was developed at Stan
ford Research Institute to implement 
error-correcting codes. The magnetic- 
logic circuitry was briefly described 
and then the capabilities of the com
puter were demonstrated.

—\v. H. DAVIDOW

Oak Ridge National Laboratory in Ten
nessee. For the last three years he has 
been with Varian Associates as a metal
lurgist.

Plant Tour

The president of WESGO, Walter 
Hack, gave the group a short discussion 
of the company products before the 
start of a most interesting plant tour. 
These products fall into three cate
gories. The first is that of low-vapor- 
pressure brazing alloys. The next con
sists of super-refractory boats, slabs, 
crucibles and special fixtures for braz
ing, sintering, melting, and heat-treat
ing applications. The third category is 
that of high-temperature high-strength 
alumina ceramics. In common, all these 
products have the need for carefully 
controlled raw materials and processes. 
Cleanliness and control of processing 
temperatures are especially important 
for the production of a quality product. 
Some of the materials used to produce 
brazing alloys include palladium, gold, 
cobalt, nickel, indium, copper, and sil
ver. In order to obtain the purity re
quired in metals such as silver it is 
necessary to refine so-called treasury 
silver electrolytically to eliminate even 
trace amounts of high-vapor-pressure 
zinc, cadmium, and lead.

During the tour the processing of the 
various brazing alloys was witnessed. 
These alloys ranged from 705 to 1240 

(Continued on page 12)

at the time of brazing. Here the 
important factor is brazing time. Ex
amples showing the diffusion for one, 
three, and eight minutes were used to 
illustrate the point.

A mesh of the base metal can be 
used along with the brazing alloy being 
considered to check this type of diffu
sion. If, after bringing the two mate
rials to brazing temperature, the mesh 
is evenly coated and still open, there 
will be little difficulty experienced If, 
on the other hand, a hole develops in 
the mesh, diffusion will be apt to take 
place when such a combination of solid 
base metal and brazing alloy is used.

Pitfall No. 3

The third pitfall is that of intergranu
lar corrosion, which is really diffusion 
of the molten braze alloy into the base 
metal with stress present. The stress 
may be caused by the jigging used to 
hold the parts being joined or the braze 
alloy becoming molten before the base 
metal is annealed.

The stresses of one example shown 
were caused by improper jigging and 
the other by stresses in a stamped part 
that had not been annealed prior to 
brazing. Stainless steel, Kovar, and 
Monel are all subject to stress corrosion.

Pitfail No. 4
The fourth pitfall discussed was that 

of diffusion of the braze alloy into the 
base metal after it has solidified. The 
diffusion occurs as the part is heated 
when used following the brazing oper
ation.

The example shown was that of a 
nickel-base brazing alloy used on In
conel parts. The braze was made at the 
normal brazing temperature and then 
the parts maintained at temperatures 
somewhat below that of solidification 
for many hours. The line of the braze 
joint had almost completely disap
peared. This particular characteristic 
might not always be detrimental as it 
can be used to make ornamental parts 
that show no joining line.

Davis received his BS degree in met
allurgical engineering from Alabama 
in 1952. He worked at the Pratt and 
Whitney aircraft nuclear engine labora
tory in Connecticut for the next four 
years and then spent one year on as
signment for Pratt and Whitney at the
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For complete information — please call your Tektronix Field Engineer.

Here's how you do it:
1 Plug in the power cord and signal source,

2 Set the controls on the vertical and timing

Here's what you can do:
. . . Trigger internally-observetheleadingedges 

of both A and B traces. Matched internal de
lay lines in both channels assure accurate 
time comparisons.

. . . Measure pulse risetimes with 0.35 nano
second response in both channels. Time
measurement range extends to 1 millisecond.

. . . Display repetitive signals on 16 calibrated 
equivalent sweep rates from 1 nsec/cm to 
100 jusec/cm, accurate within 3%. Magnifier 
provides sweep expansion from 2 to 100 
times . . . time per dot remains the same for 
digital readout.

. . . Change the probes’ signal source without 
affecting the dot transient response.

. . . Reduce time jitter and amplitude noise, if 
needed, on the more sensitive vertical ranges 
and faster sweep rates by means of a smooth
ing control.

. . . Measure millivolt signals in the presence of 
a substantial de component by means of a 
dc-offset voltage monitorable at the front 
panel.

. . . Calibrate with amplitude signals available 
from the front panel. Calibrate with timing 
signals traceable to National Bureau of 
Standards.

. . . Show lissajous patterns in addition to single 
and dual-trace displays and signals added 
algebraically.

. . . Drive X-Y plotters or similar readout acces
sories.

. . . Drive external equipment, with fast delayed- 
pulse output.

. . . Add plug-in units as they come along.

Kn 0 u • ■ 1
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plug-in units,
3 Take the measurements.
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YOUR PULSE-SAMPLING
MEASUREMENTS

with this NEW 
Tektronix 

Dual-Trace 
Oscilloscope
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In one compact laboratory oscilloscope you 
have a complete pulse sampling system with 
risetime of 0.35 nanosecond. Using the 502 in
puts, or the Tektronix passive probe or cathode
follower probe designed for use with the instru
ment, you can meet most of the general-purpose
measurement demands in repetitive-signal ap
plications.

Type 661 Oscilloscope (without plug-ins) $1150 
Type 4S1 502 Dual-Trace Sampling Unit $1430 
Type 5T1 Timing Unit................................. $ 750
Probes:

Type P6026 Passive Probe....................... $ 140
Type P6032 Cathode-Follower Probe. . $ 160 

U.S. Sates Puces, f o b. Beaverton. Oregon

june 7 5, 1962

Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO. CAUF. • DAvenport 6-85OO

3530 GOLDEN GATE WAY • LAFAYETTE. CALIF • YEUowstone 5-6101 
From Oakland. Berkeley. Richmond. Albany and San Leandro: CLifford 4-5353

,......
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j W. MILLER COMPANY • 5917 So. Main St, Los Angeles 3, Calif.

Semiconductors & Components

MIL-SPEC MOLDED CHOKES 
MOLDED COILS CONFORM TO MIL-C-15305 B

PART 
NO.

9360-01 
9360-02 
9360-03 
9360-04 

_9360-05 
9360-06 
9360-07 
9360-08 
9360-09 
9360-10 
9360-11 
9360-12 
9360-13

Ma. 
MAX. 
2800 
1800 
1500 
1100 
800 
600 
500 
1500 
1100 
700 
600 
500 
400

CORE 
MTL.

PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 
PHENOLIC 

IRON 
IRON
IRON 
IRON 
IRON 
IRON

uh
1.1 i 20%
2.2 ± 20%
3.3 ± 10%
4.7 ± 10%
6.8 zfc 10% 

10.0 ± 10% 
15.0 ± 10% 
22.0 =fc 10% 
33.0 ± 10% 
47.0 db 10% 
82.0 ± 10%

100.0 d= 10% 
120.0 =fc 10%

MILLER SERIES 9360
(MS 91189)

Mold Size: 0.281 .031 diameter; 0.937 zt .062 length
Leads: AWG #21 TCW; 1.500 = .125 length.

_________ Power Rating: % Watt Max, at 90° C.
Fo (Me) 
±10% 
200 
165 
130 
100 
90 
70 
55 
27 
21 
16 
14 
14 
13

Rdc. 
MAX. 

.09 
.20 
.32 
.60 

1.10 
1.80 
3.00 

.30 

.60 
1.20 
2.20 
2.80 
4.00

meetin g 
RESEARCH IN THE ROUND

closely associated 
product lines. He

MORE METALS

C when in the liquid state. The forms 
produced included wire, sheet, powder, 
ribbon, and all types of preforms.

In the ceramics area was to be seen 
the forming of missile nose cones. The 

powdered ingredients were molded 
over a mandrel with a form-fitting rub
ber sleeve to hold them in place. The 
complete assembly was then lowered 

into a water-filled tank that resembles 
an 18-in. naval gun pointed straight 
down with the breech mechanism at 
floor level. The breech is closed and 
the pressure of the water increased to 
10,000 psi. After being removed from 

the mandrel, the ceramic part is fired 
at 1 750 C. Final shaping of ceramic 
parts was being done in another part 
of the plant using carbide or diamond
tipped tools or grinding wheels as re
quired. Several conventional dry presses 
were in operation molding ceramics 
under pressure in steel or carbide dies. 
The ceramic powder contains wax or 
resin for holding it as molded until it 
is fired. The wax or resin, of course, 

boils off during the firing process.

The intense interest in the subject un
der discussion and the processes ob

served resulted in one of the largest 
PGPEP meetings of the current year 
which ended with the May meeting. 
The group appreciates the cooperation 
of Hack and his employees for remain
ing on the job after the close of their 
normal shift so that all the various 
processes could be seen in operation.

— HARMON R. TRAVER

ELMAR ELECTRONICS
*? <7 140 Eleventh Street • Oakland 7, California

Tel: TE 4-3311 • TWX: —OA73

For a Complete Listing of MILLER PRODUCTS ask for a copy of our Latest General Catalog 
on your Company Letterhead.

In early May, Lt. Gen. James D. O'
Connell, U. S. Army (Ret.) spoke to the 

San Francisco Chapter of PGEM, substi
tuting for Dr. Herbert Trotter, who was 
listed in the Grid as speaker. O'Connell 

is vice president of General Telephone 
and Electronics Laboratories, Inc. He 
discussed some of the background of 
organization within the General system 
that led to the formation of GTEL. He 
pointed out that GT&E decided to com
bine its basic research activities in one 
organization shortly after the purchase 
of Sylvania by General Telephone. At 
that time the policy was established 
that GT&E Laboratories would carry on 
basic research, leaving applied research 
and development in the hands of the 

manufacturing divisions of the com
pany in order that they could remain 

with the several 
emphasized that 

GT&E's objective is to engage itself in 
all aspects of the electrical communica
tion business.

(Continued on page Id)

Leads: AWG #21 TCW; 1.500 ± .125 length.

Q TEST
MIN. FREQ. (Me)
60 10.0
65 10.0
50 6.0
45 5.0
40_______ 4.0
40 3.5
40 3.0
30 2.5
45_______ 2.0
70 1.5
85 1.2
85 1.0
85 1.0



REFERENCE LIST

on

MICROWAVE Products

RESIN Products

Canton, Massachusetts

_____

604 W. 182nd St. (Gardena), L.A., California

23275 Montclaire Court, Los Altos, California

of CATALOGS and BROCHURES 
DIELECTRIC MATERIALS

Please send us information on your particular applications. 
We’ll send you the literature best suited to your needs. 
No cost. No obligation.

MICROWAVE 
CHAMBERS 
CATALOG 
supplement, 
price list

Emerson & Cuming, Inc.
'Sjj ^^Plastics/Ccramics for Electronics

Now ... at your fingertips . . . technical 
information to help solve complex Electronic 
problems. Comprehensive catalogs to simple 
booklets, each was designed to fit your 
permanent files. If your problem is not covered 
in these brochures, let us know. An application 
or a new product can be developed.

grid — 13

COMPREHENSIVE CATALOG — technical bulletins on 
Standard Microwave Products: ECCOSORB®, ECCO- 
FOAM®, ECCOSTOCK®, ECCOSHIELD® (Nuclear Radi
ation Shielding), ECCOSHIELD® (Radio Frequency 
Interference and Microwave Shielding), ECCO REFLEC
TOR® and ECCO LUNEBERG LENS, ECCOSPHERES'® 
— Hollow Glass, Ceramic and Metal Microspheres. 
Also — 4-color chart on ECCOSORB® — Microwave 
Absorbers.

ECCOSHIELD® — describes microwave chambers. 
8-page Better than 100 db performance at
supplement X band.

ECCOSORB® Anechoic Chambers — complete cover
age and technical data; evolution of 
design, etc. Striking photos, diagrams, 
typical installations.

ECCOSHIELD® — describes design, performance, test- 
24-pages ing of R.F. Shielded Chambers,

plus E/C service.

CONCISE GENERAL CATALOG: Briefly outlines all 
Emerson & Cuming Plastics/Ceramics including Cast
ing Resins, Foams, Absorbers, Adhesives, Impregnants, 
Coatings, Ceramics and Reflectors. Eight pages, 4-color. 
File-folder style.

ECCOSPHERES® — in addition to technical data, 
brochure covers Where They Are, How Are

They Made, Properties, Uses. 
Potential Uses, Development, 
Price List.

STANDARD RESINS — technical data and price list 
24-pages on: STYCAST®, ECCOCOAT®,

ECCO SIL®, ECCO BO ND®, 
ECCOCERAM®, ECCOSEAL®.

COMPREHENSIVE CATALOG — complete specifica
tions, instructions, price lists for: STYCAST®, ECCO- 
BOND®, ECCOCERAM®, ECCOCOAT®, ECCOFOAM®, 
ECCOMOLD®, ECCOSEAL®, ECCOSIL®, ECCO
SPHERES® and ECCOSTOCK®. Additional — Epoxy/ 
Silicone Properties Chart (4-color) lists Physical 
Properties, Electrical Properties, Interesting Features, 
Major Uses. Reverse side charts Dielectric Materials.

STANDARD — covers ECCOSORB®, Anechoic Cham
bers, ECCOSORB®, R. F. Shielded 
Anechoic Chambers, ECCOSHIELD®, 
R. F. Shielded Chambers.

june 15, 196 2
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A. S. Brown; Gen. ]. D. O'Connell; and 
Uz. ZD. McGuigan, PGEM chairman, at 
the Alrzy meeting of the Group Chapter 

—L. M. Jeffers photo

Where quality is the chief consideration 
WESGO Brazing Alloys—low vapor 
pressure, ultra pure!

Write today for a brochure describing these 
alloys or Wesgo's quality high alumina ceramics.

Wesgo alloys are available in wire, ribbon, sheet, powder, preforms—and the new 
Flexibraze slotted ribbon (illustrated) for R&D work and production economy.

Years of specialized experience in meeting the demanding requirements of 
vacuum tube manufacturers. This is what Wesgo offers you today in its complete 
line of brazing alloys for applications where quality factors outweigh cost.
Knowledge of the requirements of vacuum applications assures extra care in every 
step of Wesgo’s manufacturing process—and superior alloys free from high 
vapor pressure elements and free from contaminants. High quality standards 
are maintained in conventional alloys, as well as a series of proprietary alloys 
developed specifically for vacuum systems use.

WESTERN GOLD & PLATINUM COMPANY
Dept. P1, 526 Harbor Blvd. • Belmont, California • LYtell 3-3121

He said that one of the chief prob 
lems of R&D management is the trans
fer of ideas between divisions of the 
corporation as well as between the cen 
tralized laboratories and the manufac
turing divisions, thus confirming that the 
communication problem is no stranger 
to an organization specializing in com 
municctions.

choice of the circular plan which was 
finally adopted. He left with his audi
ence the clear impression that the struc
tures will blend well with the terrain 
and will also offer good functional flex
ibility to meet changing requirements.

—LEONARD JEFFERS

velopment in communication. The Bay
side (Long Island) Laboratories are en
gaged in chemistry, metallurgy, and 
other materials research and develop
ment Research and development in 
electronic and communication compo
nents and subsystems is also one of the 
missions of the Bayside Laboratories.

O'Connell pointed out that the total 
GTEL effort is not intended to parallel 
all the research at Bell Telephone Lab 
oratories, and that selectivity of its re
search programs is a key factor in its 
management. Other basic differences 
exist, for example, General has a 
greater proportion of rural customers 
than does Bell.

The annual dinner meeting of PGIT 
was held on May 10 at the Caravan 
Inn, Mountain View, with over 30 mem
bers present for the dinner. A guest 
lecture by Dr. Louis Fein of Palo Alto 
on the subject, "Mind, Machine, & Soul" 
drew a total attendance of about 60.

june 7 5. 1962

O'Connell concluded his talk with a 
review of the planning and architec
tural-design background for the Palo 
Alto laboratories and showed several 
slides illustrating the steps in architec
tural design and the reasons for the

Fein addressed himself to the basic 
questions revolving around the nature 
of the human mind or psyche. Are such 
things inherently unknowable? If know
able, what form might their explication 
take? Fein elaborated by describing the 
format and form of the future books 
that will contain our complete knowl
edge of man.

This ambitious project was introduced 
by first sketching the format and form 
for a similar encyclopedic description

(Continued on page .16)

MORE GTEL
Upon his retirement from the Army, 

O'Connell joined GT&E at about the 
time the merger with Sylvania took 
place. He and Trotter, who was named 
president of GTEL, made a three-month 
survey during which time they visited 
possible locations for a new branch 
The Palo Alto area was chosen based 
on such important factors as the Penin
sula's rapidly growing electronics in
dustry and its proximity to Stanford 
University and Stanford Research Insti
tute. The Palo Alto laboratory has been 
established with emphasis on theoreti
cal, experimental, and advanced de-



SENIOR ELECTRONIC
MGN ENGINEER

*

Transistor as well as vacuum cube circuitry experience desirable.

abilities.

Interview information strictly confidential.
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Required by small but fast-growing Electronic Instrument Manufacturer, 
working in non-military market.

CUSHMAN ELECTRONICS, INC.
166 San Lazaro Avenue 
Sunnyvale, California 
Phone: 408 RE 9-6760

All fringe benefits 
right man.

or equivalent.) 
precision electronic

Excellent educational background required. (Master’s degree 
Job responsibilities primarily in the design of new 
instruments.

are offered, plus possible stock ownership at no cost to the

Salary SI5,000 and up dependent on
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Tung-Sol
Precision 

Subminiature

Your Tung-Sol Representative:

EDWARD J. DAVENPORT 
4359 Cognina St. 
Glenmoor Gardens 
Fremont, Calif.
DA 2-4671

Your stocking distributors:
OAKLAND
ELMAR ELECTRONICS
140 11th St.
TE 4-3311
SAN FRANCISCO
PACIFIC WHOLESALE 
1850 Mission St.
UN 1-3743
SAN JOSE
SCHAD ELECTRONICS 
499 South Market St.
CY 7-5858

®TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

The Tung-Sol line of subminiature 
lamps is engineered and manufac
tured to meet the design require
ments—Light, Life and Shock—of 
the most advanced electrical/elec- 
tronic equipment. Four base types 
are supplied in varying voltages 
ranging from 1.38v. to 28v. Tung-Sol 
subminiature lamps are designed for 
indicator and readout applications, 
with life ratings from 350 hours to 
indefinite. Write for bulletin A14.
Why don’t you get the benefit of 
Tung-Sol component knowledge and 
experience too? Tung-Sol compo
nents—whether transistors, tubes or 
silicon rectifiers—fill virtually every 
military, commercial and entertain
ment requirement with unexcelled de
pendability. For quick and efficient 
technical assistance in the application 
of all Tung-Sol components, contact:

! s.

tively, intuition and creativity." Ap
parently some members of the audience 
felt that this view put creative insight 
into a rather derogatory light

Fein next took up the concepts of 
program and task. A program was de
fined as a particular time scheouie of 
functions. A second postulate: "Pro
gram and task are concomitant," was 
stated The interpretations of this pos 
tulate are quite analogous to those of 
the structure-function concomitance

Another important section of the en
visioned volumes would concern itself 
with what was termed the genealogy 
of error. It would contain information 
about reliability, maintenance; and the 
occurrence, prediction, and correction of 
errors in the equipment and program.

The question of unknowables was 
next considered The speaker pointed 
out that such principles as Heisenberg's 
uncertainty principle, Bohr's comple
mentarity, Godel's incompleteness theo
rem, Turing calculability, and Church 
decidability, all demonstrate in one way 
or another that there are things that 
are unknowable in principle. Besides 
the unknowables-in-principle there are 
the unknowables-in-practice (owing to 
present limitations in speed, capacity, 
instrumentation, and so forth). Presum
ably the contents of this latter list 
would dwindle with time.

The second half of the talk was di
rected to outlining the form and giving 
a few samples of the content of the

On his way to the 7th Region Conference, IRE President Patrick Haggerty stopped 
off attend a special OPCOM meeting in Menlo Park, was photographed as above 
with Section Chairman Kai sei. Haggerty reported that the integration balloting 
had already reached 48 per cent of membership on May 25—leading him to predict 

over 65 per cent final. In-favor ballots were running 85 per cent
—Carl Oliver photo from P.A. Times
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of computers. For example, the struc
ture of an electronic stored-program 
computer (or, in fact, any structure 
whatever) can be described as a selec
tion of part types, particular models of 
each part type with appropriate para
meter values, a spatial configuration of 
the selected parts, and a support en
vironment. What makes a total struc
ture an electronic stored program com
puter rather than a telephone exchange 
or a cash register, is the set of functions 
it performs, and the time schedule on 
which these functions are performed

Fein's first postulate reads: "Structure 
and function are concomitant." Thus to 
any structure there correspond certain 
functions, and to any function there cor
respond certain structures capable of 
performing it.

The speaker rejected any implication 
that the designers of a structure must 
understand why certain functions be 
long to certain structures. They need 
merely know, by accident or otherwise, 
that there is the correspondence. The 
typical empirical inventor (e.g., Edison) 
searching for a suitable material, and 
even the designers of perceptron-like 
devices, were cited as examples.

One statement made by Fein, which 
generated some controversy, wos, 
"There are two ways in which one can 
learn of a particular structure-function 
concomitance, . . by guessing or by 
dumb luck, sometimes called respec-



WE NEED ENGINEERS AND PHYSICISTS FOR-

HIGH POWER LASER PROGRAM
JOIN AN OUTSTANDING ORGANIZATION

AN EQUAL OPPORTUNITY EMPLOYER
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• 25% profit sharing plan
• Company-paid tuition for advanced degrees
• Company-paid medical, hospital, and

life insurance programs

3180 Hanover Street
Palo Alto, California

DA 6-1640
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With considerable persuasiveness the 
speaker described what the above con
cepts, relations, etc.,, mean in human 
terms, by drawing heavily on the com
puter analogy Naturally, some ques
tions can today be answered only 
sketchily, if at all For example, "Why, 
how, and under what conditions do 
men love, fear, hate, or empathize?" 
Fein did not attempt to answer such

• Engineering top management
• Highly competent staff
• Growing organization
• Excellent working conditions
• San Francisco Peninsula living

Write today to our Personnel Manager for appointment with our Chief Engineer.

cial to my self-esteem. I will be satisfied 
to know what I cannot know and why. 
And I will not be embarassed that for
tunately I do not need two sets of prin
ciples,- one to understand man; another 
to understand everything else."

The address stimulated a wide range 
of discussion during the question-and- 
answer period. Such matters as esp, 
creativity, intuition, evolution, and 
learning prosesses came in for consid
erable attention by the audience.

The business portion of the meeting 
was concerned with introducing to the 
Chapter members the nominees for 
chapter offices for the coming year. 
They are. Charles H. Dawson, for chair
man; Bernard Elspas, for vice chairman; 
Nelson M. Blachman, and James J. Spil- 
ker., Jr., for secretary-treasurer.

— BERNARD ELSPAS

questions in detail, but suggested the 
form of the answer for this and other 
similar psychological questions He sug
gested that it will take an extension of 
our present instrumentation and mental 
capacity (including that of man-machine 
systems) to answer them in detail.

Fein's comments on the list of un- 
knowables should perhaps be quoted: 
"I haven't said anything about the im
possibles. The reason is simple. I don't 
of my own knowledge know that they 
apply or, if they apply—to what! I think 
that there will be many items on the 
lists which we will never ascertain be
cause of the list of impossibles. But I 
will be neither pleased nor displeased 
about this eventuality I will not feel 
that the dignity and uniqueness of man 
will thereby have been saved.

"Such an eventuality will not be cru-

future set of volumes embracing our 
knowledge of man. Fein's thesis was 
that all meaningful questions and all 
knowledge about a structure (in this 
case, man) can be stated in terms of 
the structure itself, its concomitant func
tions, the subjects of these functions, 
its programs and concomitant tasks, the 
laws of these concomitances, and the 
interfering physical and signal environ
ment.
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Alameda
Allied Nucleonics

Livermore
Abtronics
Precision Technology Inc.
Sandia Corporation

Lafayette
Pedersen Electronics

Burlingame
Berkeley/Dynomics 
Earmaster Inc.
Etching Corp, of California, 
United Research Services, Inc.

Concord
Systron-Donner Corp.

Forestville
Electro Engineering Works 

Transducer Div.

Cupertino
Monte Vista Machine Products
Vega Electronics

El Cerrito
Sieler Design Products

Napa
Westberg Manufacturing Co.

Newark
Electro-Autonomies Inc.

Sierra Electronics Corp.
Stanford Research Institute 
Zenith Radio Research Corp.

San Jose
Anthony Machine & Engineering Co.
Coswell Electronics Corp 
FMC Corp.
G.E. Atomic Power Equipment Dept.
General Dynamics Corp. Atomic

Power Equipment 
International Business Machines 
Jennings Radio Mfg. Corp. 
Magnuson Engineers Inc.
Rodcor Research & Development

San Ramon
Aerojet General Nucleonics

San Rafael
Fairchild Semiconductor
Saegertown Glosseals Inc.

Santa Cruz
Stewart Engineering Co.
Sylvania Electric Products

Saratoga 
Pick Labs

South San Francisco
Applied Electronics Co., Inc.

Div. Raytheon Co.
Atkinson Dynamics Co.
Oliver Electronics Co.
Pacific Terminals

Walnut Creek
Applied Radiation Corp.
Cowell Custom Electronics 
Metrix Inc.
Wilkens Instrument Co.

Watsonville
Semicon Associates

Hayward
Royal Research
Spectromagnetic Industries 
Tomorrow Inc.

East Palo Alto
Fisher Research Laboratory Inc
Menlo Research Lob
Physical Electronics Laboratories

San Bruno
Allied Electronic Equipment Co.

>on Co.
: Transformer

San Leandro
Bell Alarm Systems, Inc.
Electro Engineering Works
Friden Inc.
Land-Air Inc.
MT Electronics Co.
Monadnock Mills
Sky Data Electronics

Sausalito
Trans Rex Engineering

Lynch Communication Systems 
Norcopp Mfg. Co.
Panels Wires Inc.
Remler Co.
Scala Radio Co.
Secode Corp.
Tele-Commumcotions, Inc.
Webster Mfg. Co.

Emeryville
Advanced Instrument Corp.
Bennett Lobs. Inc.
Fisher-Berkeley Co.
Knopp, Inc.

Millbrae
Rundel Electric Co.

San Mateo
Polytran Industries
Ultronix Inc.

Redwood City
Advanced Circuit Etching 
Ampex Corp.
Anoconda Wire & Coble Co.
Boy Electronics Co.
Component Technology Corp.
Dynatex Corp.
Electroglas, Inc
Glenco
K-F Development Co.
Larson Electronic Glass
Pom-Pro Plastics
Plastic Factors Inc.
Pollock Co., R. B
RKR Associates, Inc.
Roychem Corp.
Simplon Industries, Inc
U. S. Plastic Rope Co.
Western Scientific Instrument Co.
Zenith Radio Research Corp.

Los Gatos
Hexem Inc.
Cabral Motors
Cadre Industries Corp.
Cycle Equipment Co.
Gilbert Mfg. Co.
Holox Corp.
Lewis and Kaufman Electronics Corp.

Corp, 
ley, Inc.

Albany
Pyxis

Santa Rosa
Coastron Corp.
Optical Coating Laboratory

Los Altos
Dynamic Coble Systems
Endevco Corp.
J-Omega Co.
Meadows Terminal Boards

Santa Clara
Craftronics Co.
Memorex Corp.
Pulse Engineering Inc.
Yuba-Dalmotor Div.

Berkeley
Alpha Scientific Laboratories, Inc.
Anamet Laboratories
Atomic Lobs
Berkeley Custom Electronics 
Eldorado Electronics Co.
Food Systems Inc.
Hallikainen Instruments 
L & B Electronics 
Lloyd Enterprises 
Microchemical Specialties Co. 
Mulvaney Automatic Equipment Co. 
Nuclear Research Instruments 
Plasmonetics Corp.
Shand & Jurs
Tinsley Laboratories Inc.
Up-Right Inc.

Belmont
Belmetals Mfg. Co. Inc.
California Technical Industries 
Dalmo Victor Company 
Develco, Inc.
Hill Transformer Co., Inc.
Malech Engineering Co.
Optics Technology Inc.
Reactor Experiments, Inc 
Tiegel Mfg. Co.
Western Gold and Platinum Co.

San Francisco
Atlas Electric & Eng. Co. 
Electrical Communications, 
Electronic Processes Corp. 
Merle Faber Mfg. Co.
Erickson Products Co.
F & R Enterprises 
Fargo Co.
Fiske Mfg. Co. , 
King Knight Co.

Menlo Park
Carco Electronics
Chemprint Corp.
Cook Research Laboratories 
Harworfh Mfg. Co.
Hill Magnetic Products
Jobbins Electronics
Menlo Pork Engineering
Molecular Science Corp.
Palomar Electronic Equipment i_o.
Reconix, Inc.

Oakland
Alto Instrument Company 
E-H Research Laboratories, Inc. 
Electro-Capacitors Co. 
Electro-Neutromcs, Inc.
Gardner Transformer 
Gilliland Instrument Co. 
Girard-Hopkins 
Glenn Pacific Power Supply Co. 
Laboratory for Science 
Lake Manufacturing Co 
M & T Welding Products 
NoIler Control Systems Inc. 
Pacific Electric Motor 
Pacific Instrument Co 
Sargent Rayment Co 
Smith-Corona Marchant, Inc. 
Tru-Beam Products Inc. 
Western Electro-Mechanical 
X-Tron Electronics Inc.

Sunnyvale
Ampex Audio, Inc.
CSM Manufacturing Corp 
Climet Instruments Inc. 
Computer Technology Inc. 
Cushman Electronics 
Datamec Corp.
Fentron Industries, Inc.
Gray Engineering Co., W. R. 
Huggins Laboratories Inc. 
Illumitronic Engineering Corp. 
Indamer Electronics, Inc. 
International Teletronics, Inc.
Libroscope Div.—General 

Precision, Inc.
Lockheed Missiles & Space Co. 
Micropoint Engineering 
Red Lake Laboratories, Inc. 
Rhebo Corp.
Seven Associates 
Signetics Corp. 
Siliconix Inc.
Sonic Air Products Inc.
Sperry Gyroscope Co. 
Sundown Electronics 
Tempress Research Co., Inc. 
Tepco, Inc.
Thermatest Laboratory, Inc. 
United Aero Space 
Videx 
Westinghouse Electric Corp.

ITT Components Div. 
ITT Federal Laboratories 
Iconix Inc.
Ifek Corporation 
James Electronic Tool Co. 
Jensen Engineering, Inc. 
KRS Electronics 
Kaar Engineering Corp. 
Kaiser Aircraft and Electronics 
Kane Engineering Labs 
Kearfott Co. Inc.
Knapic Electro-Physics Inc. 
Kraus Electronics 
Lcsa Electric
Link Aviation Div. General 

Precision Inc.
Magnetic Industries 
Mandrel Industries 
Melobs
Micro Magnetic Industries 
Microwave Electronics Corp. 
PEK Laboratories, Inc.
Pacific Electro-Magnetics Co. 
Polo Alto Engineering Co. 
Palomar Scientific Corp. 
Panoramic Research 
Pearson Electronics
Philco Western Development 

Laboratories
Prototron Co.
R S Electronics Corp. 
Radiation at Stanford 
Radiation Detection Co. 
Royco Instruments, Inc. 
Shasta Electronics Co.
Shockley Transistor Unit of

Clevite Corp.
Spinco Div., Beckman Instruments 
TRG-West
Thor Transformer & Electronics 
Tub-Lok Mfg. Co.
Turner Associates, G. K. 
Ultek Corp.
Ultrasonics Systems, Inc. 
Vacuum Apparatus Co. 
Varian Associates 
Vidyo, Inc.
Watkins-Johnsoi 
Western Pacific 
Wiltron Company

Palo Alto
Admiral Corp.
Alfred Electronics
Allen Electronic Corp.
Alpor Mfg Corp.
Alto Scientific Co
Amsco Electronics Corp.
Applied Technology Inc.
Bay Porous Materials
Corod Corp.
Cathey Enterprises 
Circo Inc.
Clark-Root Inc.
Communicom
Components For Research, Inc. 
Connor Technical Services, Inc. 
Consolidated Electro-Dynamics Corp. 
Control Data Corp.
Coopertronix
Corbin-Farnsworth
Dato-Disc
Data Technology Inc
Deleon Corp.
Develop-A-Mat ic
A B Dick Co.
Diotran Pacific
Dymec Div. Hewlett-Packard Co.
Edex Corp.
Electrochimica Corp.
Electromagnetic Technology Corp. 
Electronic Design Associates 
Fairchild Semiconductor Corp. 
Filtron Co., Inc.
Fisher Research Lab
Franklin Engineering
G.E. Traveling Wave Tube Product 

Section
General Automatics
General Capacitor
General Dynamics Corp. Computer 

Laboratory
General Telephone & Electronics 

Laboratories, Inc.
Granger Associates
Grebmeier Manufacturing Company 
HP Associates 
Hazleton-Nuclear Science Corp. 
Hewlett-Packard Co.

San Carlos
American Microwave & Television 

Corp.
Bauer Electronics 
Beckman & Whitli 
Dalmotron Co. 
Eitel-McCullough, Inc. 
lnsul-8-Corp.
Jetromcs Labs
Lores Mfg. Co.
Lenkuri Electric Co.
Litton Industries, Power Tube Div. 
Moore Assoc., Inc.
Morra Specialized Machinery Inc. 
Peninsula Coil Winding 
Precision Instrument Co.
Quantic Industries, Inc. 
Severdia Mfg. Co.
Teleplek

Richmond
Advanced Instrument Corp.
Berkeley Div., Beckman Instruments 
Systems Div., Beckman Instruments 
Tracerlab, Inc.

Mountain View
Advanced Technology Laboratories 
Amelco Inc.
American Standard Atomic Energy 

Division
Arrow Development Co., 
Astro-Temp Inc.
DI/AN Control of Calif.
Electro-Nuclear Laboratories, Inc.
Exoctel Instrument Co.
Fairchild Semiconductor Corp.
G.E. Computer Laboratory 
Isolation Products Inc. 
Johnson-Williams, Inc.
Lind Instruments 
Mach-Tronics Inc. 
Mechrolob. Inc. 
Metrotech, Inc. 
O'Dell Brothers 
Opto-Electronic Devices, Inc 
Photomation Inc.
Rheem Semiconductor Corp.
Spectro-Physics, Inc.
Sylvania Electric Products, Inc 
Tranex Inc.
Vidor Corporation
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PROGRAMMERS and RANGE SAFETY ANALYST
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precision
resistors

and
networks

CALI CECIL BRITT OR JACK PENWELL
FOR SERVICE AT DA 5 3251

I

I

I
I

TECH-SER, inc
electronics

PROGRAMMERS — Responsible for development of, modification or 
resolution of problems relating to output information, input data, 
controls, etc., using IBM 709 and 7090 computers. Should possess 
degree in the sciences, or equivalent experience, and five years of 
progressively more responsible technical and operational experience. 
A minimum of two years’ computer programming of IBM 700-series 
machines is required, one year of which should include FORTRAN, 
FAP or SOS systems.

For consideration, or to arrange a West Coast interview at 
your convenience, send your resume to Mr. Richard Braham, 
8816 Sepulveda Boulevard, Los Angeles.

PYROFILM
RESISTOR CO.,INC.

WE 7-0780
DA 5-3251
AC 2-1121

RESISTOR NETWORKS
9 PyroSeal® resistors In one cubic 
Inch, matched to .01% resistance 
with a temperaturo coefficient of 1 
ppm/°C Is typical of Pyrofilm’s per
formance. These networks are Ideal for 
voltage dividers, feed-back networks 
and summing networks In conven
tionally wired or printed circuit 
equipment.

MICROWAVE RESISTORS 
.2 to 10,0009. ±1% standard toler
ance. Full power at 70°C derated to 
0 at 105’0. Extremely low nolso level. 
Inherently non-inductive. Ideal for low 
.and high frequency attenuators and 
terminations.

---------- ——'■■TH.. --

PRECISION RESISTORS
?yroSeal® Hermetically Glass Sealed 
! oposited Film Resistors for Commer
cial, Mil-Spec, Hl-Voltage, and Hl- 
ilcslstance applications. Standard and 
: i brnlniature. Resistances from 109 
ij 10'*Q. Tolerances to ±0.1%. Stable 
: distance. Extremely long shelf and 
load life because of unique patented 
glass seal.

FEDERAL ELECTRIC CORPORATION
Service Division of International Telephone and Telegraph Corporation 

Paramus Industrial Park, Paramus, New Jersey

ITT
An Equal Opportunity Employer.

RANGE SAFETY ANALYST — To prepare preliminary analysis of 
trajectory and range safety criteria then convert these criteria into 
working models for programmers and EDPM systems, and from result
ing EDPM output, develop procedures and range safety charts. 
Should have a degree in a physical science, preferably aeronautical 
engineering, and a minimum of 2 to 3 years’ experience in missile 
and/or airframe performance evaluation, and a strong knowledge of 
mathematics, computer programming and trajectory computations.

TSI has an 8-pago brochure 
covering Pyrofilm’s resistor line In de
tail. Write for a copy or call an office 
listed below for Information and appli
cations assistance. Call TSI for serv
ice. No obligation, of course.

ENGINEERING 
REPRESENTATIVES
6061 W. 3rd St., Los Angeles 36, Calif.

i 640 Donohoe St., Palo Alto, Calif.
P.O. Box 6544, San Diego, Calif
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June 20-22—Printed Circuit Sympo
sium, California Circuits Association and 
Stanford University. Dinkelspiel Audi
torium, Stanford. Exhibits: Bill McGuire, 
Systron-Donner Corp., Concord, Calif. 
Tickets: $5 per session, S10 all three 
sessions, order from California Circuits 
Assoc., P.O. Box 1412, Palo Alto, Calif.

June 27-29—Joint Automatic Control
Conference. New York University, New

July 17-18- Data Acquisition and 
Processing in Medicine and Biology. 
Whipple Auditorium, Strong Memorial 
Hospital, Rochester, N. Y. No exhibits. 
Program: Kurt Enslein, Brooks Research 
Inc., P.O. Box 271, E. Rochester 20, N.Y.

Aug. 21-24—Wescon. Statler Hilton 
& Sports Arena, Los Angeles. Exhibits: 
Wescon, 1 435 So. La Cienega Blvd., Los 
Angeles. Program: David Langmuir, c/o 
Wescon, same as above.

York, N. Y. No exhibits. Program: H J. 
Hornfeck, Bailey Meter Co., 1050 Ivan
hoe Rd., Cleveland 10. Proceedings: or
der from AIEE, 345 E. 47 St., N. Y. 17.

C L.Y O EBROWN for professionals.

READING ASSOCIATES
577 COLLEGE AVE. ■ PALO ALTO • DA 3-24-51

grid-bulletin 
issues for

July and August
This year the world’s largest electronic 
convention takes place under the co
sponsorship of the more than 22,000 IRE 
members in the 16 sections of the 7th 
Region of the Institute of Radio Engineers 
— the eleven Western States.
These engineers have their own publica
tions, the two annual Grid-Bulletin issues 
for July and August, to inform themselves 
about the plans and preparations 
for WESCON—this year happening in Los 
Angeles, August 21, 22, 23, 24.
What better way to put your sales message 
before these same influential individuals?

For details, contact James Warnock 
Suite 2210 Whelan Bldg., 701 Welch 
Rd., Palo Alto, Calif., DA 1-1332

WESCON
IRE WEMA

July 1—100-word abstract for the 
Symposium on Space Phenomena and 
Measurements (Detroit, Oct. 15-18). 
Send to: Michael Ihnat, AVCO Corp., 
201 Lowell St., Wilmington, Mass.

PAPERS CALLS

July 15 — 100-word abstract for 
Broadcast Engineers Fall Symposium 
(Washington, D. C., Sept. 28-29). Send 
to: Wm. L. Hughes, Oklahoma State 
University, Stillwater, Oklahoma.

DEVELOP TOTAL READING POWER 
Reading is your greatest source of information — Read 
with your mind, absorb entire ideas quickly. Increase 
your effective speed and retain more with a program 
tailored to your needs. Phone Mr. Clyde Brown for 

complete details and start
ing dates of special courses

June 27-28—Interdisc (Interdiscipli
nary Communications on the Air) pre
sents a taped-interview broadcast of 
the hallway-discussion aspects of the 
PGRFI Symposium, taking place in San 
Francisco June 28 and 29

June 28-29—Fourth National Sympo
sium on Radio Frequency Interference. 
Del Webb Town House, San Francisco. 
No exhibits. Program: R. G. Davis, Dept. 
58-25, Lockheed Missiles & Space Co., 
P.O. Box 504, Sunnyvale, Calif. Digest: 
order from IRE Headquarters after con
ference.

8th year

-grid-bulletin-
JULY ISSUE CLOSES JUNE 15
AUGUST ISSUE CLOSES JULY 10

June 25-27—6th National Conven
tion on Military Electronics. Shoreham 
Hotel, Washington, D. C. Exhibits: L. D 
Whitelock, 5614 Greentree Rd., Bethes
da 14, Md. Program: John J. Slattery, 
Martin Co., Baltimore 3, Md Proceed
ings: $5, order from IRE Headquarters.

August 13-16—Pacific Energy Con
version Conference. Fairmont Hotel, San 
Francisco Exhibits: W. F Poynter, c/o 
Federal Pacific Electric Co., 1872 Rollins 
Rd., Burlingame, Calif. Registration 
Wendell B. Freeman, c/o General Elec
tric Co., 235 Montgomery St., San Fran
cisco 4.

June 25-30—Symposium on Electro
magnetic Theory and Antennas. Tech
nical University of Denmark, Copen
hagen. No exhibits. Program: H. Lottrup 
Knudsen, Oster Volgade 10 G, Copen
hagen, K, Denmark. Proceedings: Con
tact Pergamon Press, Oxford, England.
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CASWELL 
ELECTRONICS

Typical standard models: 
BROADBAND 
Model NR-111-F: 
2.5-4.5 Gc 
Isolation, 20 db 
Insertion loss, 1.0 db 
VSWR. 1.25 max.

COMPACT 
Model TS-101-E: 
2.98-3.02 Gc 
Isolation. 20 db 
Insertion loss, 0.7 db 
VSWR. 1.15 max. 
TNC Connectors.
Size.- 4.5O-'xl.25"xl.25*

Over 100 other high quality catalog 
items ... stressing advanced design 
features... competitive pricing ... 
prompt delivery.

Call today... 297-9333 
(San Jose) 

for complete information on
CASWELL Ferrite Microwave Components. 
Represented by . . .
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Electronic engineers, we have lived 
to learn, love to be able to read all 
the panel markings and dial indica

tions on your product illustrations. This 
goes for sales literature no less than for 

technical manuals and reports. Reproduc
tion quality, or sparkling halftones and clean 

printing, makes this dream come true. Our 
camera and pressroom facilities give our skilled 

personnel the tools to make a routine matter out of top
quality reproduction. How about your materials for Wescon?
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Recruiting Associates
(A Division of the Permanent 

Employment Agency)
825 San Antonio Rd. Palo Alto 

DA 6-0744
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Jay Stone & Assoc. 
R. W. Thompson Assoc.

Arnold Engineering Company 
Caswell Electronics Corp. 
Clyde Brown Associates 
Cushman Electronics, Inc. 
du Pont Co. (Mylar Industrial) 

12
13
19
20
26

Instruments for Measurements
251 So. Murphy Ave., 
Sunnyvale; RE 6-8680

Logan & Associates, Jack
1485 Bayshore Boulevard 
San Francisco; DE 4-1200

4
23
22
15

2

28
27
22

.. 3
9

Geist Co., W. K.
Box 643, Cupertino
YO 8-1608

Heaton Co., James S.
413 Lathrop St., Redwood 
City; EM 9-4671

Hill Company, J. T.
1682 Laurel, San Carlos;
LY 3-7693

Hodges and Glomb, Inc.
921 Bryant St., San 
Francisco,- UN 1-9677

Aircom, Inc  
Airflow Company 
Allen Electronic Corp 
Alloyd Electronics Corporation 
American Optical Co., Instrument Div.. 
American Standard, Controls Div  
Analab Instrument Corp  
Antlab, Inc  
Applied Microwave Electronics 
Applied Research, Inc.  
Arnoux Corporation 
Associated Engineering Corporation  
Astra Technical Instrument Corp. 
Auto Data 
Avnet Instrument Corp...

McCarthy Associates 
Neely Enterprises 

J. T. Hill Co. 
Premmco, Inc.

Neely Enterprises 
James S. Heaton Co. 

W. K. Geist Co.
John E. Striker Co. 

O'Halloran Associates 
Walter Associates 
 McCarthy Assoc.

V. T. Rupp Co.
W. K. Geist Co.

General Radio Company 
Gertsch Products, Inc. 
Grid-Bulletin 
Hewlett-Packard Company 
Kay Electric Company

DuMont Labs, Tubes & Instruments. J- T. Hill Co.
Duncan Electronics, Inc. Birnbaum Sales Co. Inc.
Dymec, Division of Hewlett-Packard Neely Enterprises 
Dynamics Instrumentation Co. J. T. Hill Co.

American Wireless
22 Devonshire Blvd.,
San Carlos,- 591-6260

Belsco
Box 907, Palo Alto,
DA 1-8501

Birnbaum Sales Company, Inc.
626 Jefferson Ave.,

Inc.
Emerson & Cuming, Inc.
Federal Electric Corporation
Felton, Margery L. 
Forum Personnel Agency

E-H Research Laboratories, Inc. 
Eastern Air Devices 
Edcliff Instruments (Conelco). 
Edgerton, Germeshausen & Grier, Inc.
Eitel-McCullough, Inc
Elco Corporation
Eldema Corporation
Electra Manufacturing Co.
Electro Assemblies, Inc.

General Instrument, Capacitor Div.
General Instrument, Semiconductor Div.
General Meters, Inc..
Genesys
Genistron, Inc.
Glass-Tite Industries
Globe Industries 
Good All Capacitors

J. Logan & Assoc.
J. Logan & Assoc.

Long & Assoc., Inc. 
O'Halloran Associates 

James S. Heaton Co. 
Jay Stone & Associates

Long & Assoc., Inc. 
Straube Associates

Components Sales California, 
Inc.
Palo Alto, DA 6-5317

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

Edsco
485 Ramona St., Palo Alto;
DA 3-9976

Electronic Sales Associates
420 Market, San Francisco;
EX 2-8847

Accurate Instrument Co 
Ace Engineering & Machine Co.. 

Components Sales California, Inc. 
Richard A. Strassner Co. 

... Straube Associates 
 Cain & Company

J. T. Hill Co.
J. T. Hill Co.

V. T. Rupp Co. 
Jay Stone & Assoc.

Walter Associates 
Jay Stone & Associates 

Straube Associates
J. T. Hill Co.

Straube Associates 
 Edsco

W. K. Geist Co.

Fabri-Tek, Inc. Costello & Co.
Fluke Mfg. Co., John McCarthy Associates
Forbes and Wagner, Inc. James S. Heaton Co.
Franklin Systems, Inc Carl A. Stone Assoc., Inc.
Frequency Engineering Laboratories 
Frontier Electronics Div., I.R.C.

Long & Associates, Inc.
505 Middlefield, Redwood
City; EM 9-3324

Hammarlund Manufacturing Co. R. W. Thompson Assoc. 
Hamner Electronics 
Harrison Labs., Div., H-P 
Hathaway Instruments, Inc  
Heli-Coil Corp.  
Hewlett-Packard Company 
Hitemp Wires 
Holt Instruments Laboratories . 
Hudson Tool & Die Co., Inc. 
Huggins Labs., Inc. 
Hughes Aircraft Co., Instruments 
Hughes Aircraft (Videosonic Division)

Redwood City; EM 8-7757

Cain & Company
1 75 So San Antonio Road, 
Los Altos, 968-0995 or 
948-9350

V. T. Rupp Co. 
James S. Heaton Co. 

 Walter Associates
J. T. Hill Co. 

James S. Heaton Co. 
James S. Heaton Co. 
James S. Heaton Co. 

Birnbaum Sales Co. Inc. 
Birnbaum Sales Co. Inc. 

Electro Prod. Div., Western Gear Straube Associates
Electromagnetics, Inc  O'Halloran Associates
Electronic Measurements Co. O'Halloran Associates
Electronic Production & Development, Inc  Belsco 
Elgin-Advance James S. Heaton Co.
Emcor, Ingersoll Products Div. Neely Enterprises
Empire Devices, Inc. Carl A. Stone Assoc., Inc.
Eppley Laboratory, Inc. W. K. Geist Co.
Equipto Electronics Corporation Electronic Sales Associates 
Erie-Pacific O'Halloran Associates
Etchomatic, Inc. James S. Heaton Co.

CTS Corp  J. Logan & Assoc.
Caswell Electronics Corp. R. W. Thompson Assoc.
Clary Arithmetic Centers. . American Wireless
Components Corp. .. Straube Associates
Components Engineering & Mfg. Co. Premmco
Computer Instruments Corp. Components Sales Calif.
Consolidated Microwave Western Electronic Assoc.
Continental Connector Co. J. Logan & Assoc.
Continental Sensing, Inc. Birnbaum Sales Co. Inc.
Control Switch Div., Controls Co. of America Belsco
Coopertronix, Inc  T. Louis Snitzer Co.
Custom Materials, Inc Western Electronic Associates

Baldwin-Lima-Hamilton, Electr. Div. Neely Enterprises 
Ballantine Labs, Inc. Carl A. Stone Assoc., Inc.
Barnes Development Co  W. K. Geist Co.
Barnes Engineering Company Costello & Co.
Beckman/Berkeley Division V. T. Rupp Co.
Behlman/Invar Electronics Corp T. Louis Snitzer Co. 
Block Associates, Inc.  W. K. Geist Co. 
Bogart Microwave Jay Stone & Assoc.
Boonshaft & Fuchs, Inc.   W. K. Geist Co. 
Boonton Electronics Corp. O'Halloran Associates 
Boonton Radio Corp. Neely Enterprises
Burr-Brown Research Corp. W. K. Geist Co.

Dage Div., Thompson Ramo Wooldridge Neely Enterprises 
Dale Electronics James S. Heaton Co.
Datafilter Corp. . ... . .. Jay Stone & Assoc.
Datapulse, Inc. O'Halloran Associates
Delevan Electronics Corp. Hodges and Glomb, Inc.
Dielectric Products  O'Halloran Associates
Digitronics Corp. Components Sales California, Inc.
Diodes Inc  Straube Associates
Dolphin Incorporated Western Electronic Associates
Drexel Dynamics Corporation J. T. Hill Co.
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Professional & Technical Recruiting
Associates 

Radiation at Stanford 
Technibilt Corporation

Straube Associates
1943 University Avenue, 
Palo Alto; DA 3-2476

Princeton Applied Research Corp 
Probescope Company, Inc..

Quantech Labs

RHG Electronics Laboratory
RLC Electronics, Inc
RS Electronics^..........................
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Radiation Instr. Devel. Labs., Inc

23
17
20

Thompson Associates, R. W.
4135 El Camino Way, 
Palo Alto; DA 1-6383

Western Electronic Associates
485 Ramona Street, 
Palo Alto; DA 5-4569

Walter Associates
Box 790, Menlo Park;
DA 3-4606

.......W. K. Geist Co.

J. T. Hill Co.
...Straube Associates 
O'Halloran Associates 
__ T. Louis Snitzer Co.

Premmco, Inc.
2406 Lincoln Ave., 
Alameda, LA 3-9495

Rupp Co., V. T.
1 1 82 Los Altos Avenue,
Los Altos; WH 8-1483

Snitzer Co., T. Louis .
510 So. Mathilda Avenue, 
Sunnyvale; RE 6-6733

Stone Associates, Carl A.
800 N San Antonio Road, 
Palo Alto; DA 1-2724

Stone & Associates, Jay 
349 First Ave., Los Altos; 
WH 8-4563

Strassner Company, Richard A. 
Box 927, Los Altos; 
WH 8-3334

Striker Company, John E. 
P.O. Box 548, San Carlos; 
LY 1-0736

Market Street Van & Storage, Inc.
Measurements
Miller Company, J. W.
Northern California Personnel
O'Halloran Associates

Raytheon (Industrial Division).....
Remanco, Inc.........................................
Rese Engineering, Inc  
Rixon Electronics, Inc  
Rohde & Schwarz Sales Co

Sanborn Company  
Scientific-Atlanta, Inc  
Scott, Inc., H. H...................................
Sealectro Corporation ...............
Sensitive Research Instrument. ..
Shielding, Inc
Sierra Electronic Corp ................
Solid State Products, Inc  
Solvere, Inc  
Sorensen & Co., Inc  
Sperry Microwave Company  
Sperry Rand, Electronic Tube Div

........................ J. Logan & Assoc.

Instruments for Measurements 
James S. Heaton Co.

...................T. Louis Snitzer Co. 
 V. T. Rupp Co.

Richard A. Strassner Co.

O'Halloran Associates 
. . McCarthy Associates 

Hodges and Glomb, Inc. 
................................Premmco, Inc.

Western Electronic Associates 
Hodges and Glomb, Inc. 

 O'Halloran Associates
James S. Heaton Co. 

Hodges and Glomb, Inc. 
 Neely Enterprises 

R. W. Thompson Associates 
James S. Heaton Co. 

Components Sales Calif., Inc.
O'Halloran Associates 

John E. Striker Co. 
Components Sales California, Inc. 

Walter Associates 
 Richard A. Strassner Co.

T. Louis Snitzer Co. 
Jay Stone & Associates 

Walter Associates 
Sales California, Inc.

 Straube Associates
Neely Enterprises

O'Halloran Associates 
R. W. Thompson Assoc. 
R. W. Thompson Assoc.
O'Halloran Associates 

Carl A. Stone Assoc., Inc. 
Jay Stone & Associates 

Birnbaum Sales Co. 
...............Long & Assoc., Inc. 

W. K. Geist Co. 
Richard A. Strassner Co. 

John E. Striker Co.
. T. Louis Snitzer Co. 

rower sources, inc.  J. T. Hill Co. 
Precision Mechanisms Corp. Components Sales Calif., Inc.

O'Halloran Associates
825 San Antonio Rood, 
Palo Alto; DA 6-1 493

Neely Enterprises
501 Laurel, San Carlos- 
LY 1-7661; 1317 - 15th St., 
Sacramento; Gl 2-8901

McCarthy Associates 
1011 Industrial Way, 
Burlingame; 342-8901

Hughes Vacuum Tube Products Division Belsco  

IMC Magnetics Corp. Richard A. Strassner Co.
Infrared Industries, Inc. -V. T. Rupp ~°-  
Inland Motor Corp.  Costello & Co.
Instrument Systems Corporation J- ’ . Co‘
International Microwave Corp. Western Electronic Assoc. 
International Resistance Co.

Jerrold Electronics Corp. 
J-V-M Microwave

Keithley Instruments  
Kepco, Inc. 
Kulka Electric Corp

Laboratory for Electronics 
Lavoie Laboratories, Inc.. 
Lieco Mfg. Co.  
Lindsay Structures

MSI Electronics  
Magnecraft Electric Co. 
Magnetic Amplifiers (Siegler) 
Magnetic Research Corporation 
Mallory & Co., Inc., P. R  
McLean Engineering Labs 
McMillan Laboratory, Inc  
Measurements . . 
Melcor Electronics Corp.. 
Menlo Park Engineering. 
Methode Electronics Co. 
Metron Instrument Co., 
Micro-Tel Corp  
Microtron Company Inc. 
Microwave Associates. .. 
Microwave Electronics Corp. 
Microwave Technology, Inc. 
Millitest Corp. Components
Monitor Products Company Inc. 
Moseley Co., F. L

Narda Microwave Corp. 
National Instrument Labs, Inc.. 
Nucor, Central Electronics Div..
Optimized Devices
Panoramic Electronics, Inc. 
Parabam, Inc.  
Peerless Electrical Products 
Phillips Control Relays  
Physics Research Laboratories, Inc. 
Plastic Capacitors, Inc.. 
Plastic Stampings, Inc.........................
Polarad Electronics. 
Power Sources, Inc.

Tech-Ser, Inc  19
Tektronix, Inc.  ........  1 1
Tung-Sol Electric, Inc 16
Western Gold & Platinum Company 14

J. T. Hill Co. 
 T. Louis Snitzer Co.

Stone & Associates 

Walter Associates 
Western Electronic Associates 

„„  . R. W. Thompson Associates
Radiation at Stanford..................................O'Halloran Associates
Radiation Instr. Devel. Labs., Inc. ...R. W. Thompson Assoc. 
Radio Condenser Co. (TRW Electronics Inc.)....Straube Assoc. 
Radio Materials Co Hodges and Glomb, Inc. 

' ..........McCarthy Associates
...............Cain & Company 

............. T. Louis Snitzer Co. 
.....................  Costello & Co. 
....................W. K. Geist Co.

...........Neely Enterprises 
J. T. Hill Co.

W. K. Geist Co. 
..Richard A. Strassner Co. 

McCarthy Associates 
Carl A. Stone Assoc., inc. 
..............T. Louis Snitzer Co. 
........ James S. Heaton Co. 
.Walter Associates 
..........McCarthy Associates 
.........McCarthy Associates 

_r f Cain & Company
Spruce Pine Mica Co .................................................... Straube Associates
Star-Tronics, Inc ............................... Richard A. Strassner Co.
Stoddart Aircraft Radio Co R. W. Thompson Associates 
Systems Research Laboratories, Inc.. “* " ~

Technibilt Corp  
Telemetries Inc..........................................
Tel-lnstrument Electronics  
Telonic Industries and Engineering  
Tensor Electric Development Co  W. K. Geist Co. 
Test Equipment Corp V. T. Rupp Co. 
Trimm Inc R. W. Thompson Associates 
Trion Instruemnt Inc Western Electronic Assoc. 

Valor Instruments, Inc Belsco 
Varian Associates, Recorder Division....McCarthy Associates 
Varian Associates. .. Neely Enterprises 

Ward-Leonard Company  Long & Assoc., Inc. 
Western Gear Corp. (Electro Products Div.)....Straube Assoc. 
Western Sky Industries  Premmco, Inc. 
Western Ultrasonics, Inc,... J. T. Hill Co. 
Westrex Div. Litton Industries  American Wireless 
Wiltron Co  . ........................... O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp.)...............Premmco, Inc.
Winchester Electronics, Inc..............................Long & Assoc., Inc.
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EM 9-5278413 Lathrop St., Redwood City •
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A McGraw-Edison DivisionMEASUREMENTS BOONTON, NEW JERSEY

Rep: James S. Heaton Co. •
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Forum's knowledge of this market and sound personnel practices produce 
reliable results.

® Sensitivity: Less than 5 milliwatts 
all ranges

• Size: IOV2" x 1714" x 11¥2" deep
• Weight: 41 pounds with cover

P. Dore
A. J. Domenico
W. J. Fowski
O. Funch
J. W. Metzler

E. P George
A. E. Pound

R. E. McCormick
J. Nishikowo
W. A. Pollord 
B. J. Weiner 
R. A. Young, Jr.

Price: $980.00 F.O.B.
Boonton, N. J.

SENIOR MEMBER
R. L. Bell

R. C. Hurd, Jr.
J. N. Lotto

J. E. Morford
J. A. Moclntosh
T. Povlidis
F. J. Perez
Floyd B. Peterson
L. B. Phillips
J. G. Sonford
H. W. Schroeder
L. Schuchmon
R. A. Stubbe
J. C. Wong
J. E. Westberg
C. C. Wong
C. E. Wood

378 Cambridge 
Palo Alto, California 

321-6582

MODEL 760

METER

ASSOCIATE
S. W. Gee

Following are the names of individ
uals who have been elected to current 
membership:

L. F. Anderson
R. L. Auer
P. D. C. Barnhouse
J. P. Bartelme
N. N. Berger
D. L. Bolton
A. C. Busath
A. Y. Chin
C. J. Christensen
D. M. Collins
A. G. Craig
D. H. Hastings
J. E. Keegan
M. D. Matthews, Jr.

H. G. Yerondopoulos

L. K. Hanson
W. L. Harrington 
D. K. Hausen 
J. R. Horvat 
J. L. Hyde
R. W. Koepcke
I. Lagnado
G. H. Leong
A. J. Lungo
M. M. Modson
W. J. McDaniel 
Isamu Oi
V. V. Pazemenos
H. L. Roberts
O. S. Saffir 
B K. Secor 
R. G. Shelton
W. J. Shewoga
A. E. Sowers
J. L. Sullivan

D. A. Tolbert

A. R. Angevine 
W. J. Atkins 
T. J. Barich 
John C. Barnard 
R. C. Becklund 
J. L. Berry 
Samuel R. Bradshaw 
C. F. Brunk 
T. E. Cunningham 
L. B. Day, Jr. 
J. P. Diermann
R. C. Dorilag 
J. H. Eckart
P. R. Erdmann 
L. L. Evans
S. H. Forry
O. Funch
P. C. Georgallis 
J. C. Gingerich
T. C. Griskey

Intermediate and senior level engineers. Perhaps you are interested in 
a new position. Or maybe your inquisitiveness seeks new information 
on the market for your talents.

the

Because of its exclusive service to you, the engineer. Forum keeps up 
with the current market—opportunities, positions, firms, contract awards, 
salaries. Employers requiring engineers also turn to Forum because of 
its exclusive sevice to engineers.

o Frequency Ranges: 25-50 me 
150-175 me 
450-475 me

© Crystal: Oven temp, controlled
o Accuracy: ±100 ops with crystal 

adjusted to WWV

measurements

Professional counseling and placement services include complete job 
campaigns—resume preparation and referrals, inquiry letters, interviews. 
Stop in, call or send us your card. Your request will be handled confi
dentially, professionally.

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

Following are the names of members 
who have recently been transferred to 
a higher grade of membership as noted:

a list of the officers of 
the IRE Student Branch at Heald Col
lege: German Gonzalez, chairman; Rob
ert Leong, vice chairman; Colman Dan
iel, secretary; Douglas Black, treasurer; 
and Steve Malmstrom, membership 
chairman.
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-GERTSCH STANDARDS REPLACE COSTLY ELECTRO-MECHANICAL METHODS

]- A -

Model DH-5

~Gertsc/i

7J>, 7962j une grid —27

resolver testing

[___

I

Synchro and Resolver Standards rotate throughout a full 360°, in 5° increments. 
Accuracy is better than 2 seconds of arc. Both single-switch and 2-switch models 
are available to cover all standard voltages and frequencies. Bulletins SS and RS 
on request.

Driven by a suitable signal source, unit produces 2 isolated output voltages 
corresponding to the sine and cosine output voltages of a master Resolver 
Transmitter as the shaft is rotated in 5° increments. Full 360° operation. 
Series RS.

Gertsch Synchro Standards simulate the output of a master Synchro 
Transmitter (CX), with better than 2 seconds of arc accuracy. Ideal for 
checking Synchro Control Transformers (CTs), or complete systems. Units 
feature a low effective unbalance impedance which permits loading the 
output without introducing stator output errors.

Gertsch Resolver Standards simulate the output of a master Resolver 
Transmitter (RX). Checks Resolver Control Transformer (RCT). Unit 
features low effective unbalance impedance, hence negligible loading error.

Gertsch Divider Heads—for checking angular measurements on all types 
of rotary components. Accuracy is ±15 seconds. Repeatability: ±5 seconds. 
Large dial indicator provides direct readings with 3-second resolution. Unit 
rotates in 5° steps through a full 360° in either direction ... is quickly 
set up, easy to operate, and fully portable. Bulletin DH-5.

GERTSCH PRODUCTS, INC.
3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 

Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

high accuracy 
synchro and

When driven by a suitable signal source, unit provides stator outputs 
Si, Sj and Sj, corresponding to the outputs of a master Synchro Transmitter 
as the shaft is rotated in 5° increments. Quadrant switching simulates 
operation over a full 360°. Series SS.
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Type 11 5O-A Digital Frequency Meter . . . $915

•TRADE MARK

Write for NEW 1150-A Counter Bulletin
'I

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Branch Engineering Office tn SAN FRANCISCO
1186 Loj Altos Avenue, Los Altos, Californio

James G. Hussey • Donald M. Vogelac'
Tel: WHitecliff 8-8233

GENERAL SPECIFICATIONS

Frequency Range: 10 cps to 220 kc
Accuracy: «*= 1 count =*= time-base stability 
Time-Base: Internal 100-kc crystal oscillator 

with y2 ppm stability.
Provision for external 100-kc time base

Sensitivity: Better than 1 volt, peak-to-peak.
For pulses, duty ratio should be between
0.2 and 0.8. Input impedance is 0.5 MR shunted 
by less than 100 pf

Gate Times: 0.1, 1, and 10 seconds. Also manual 
start/stop

Reset: Automatic or manual
Display Time: Adjustable from 0.1 to 5 seconds, or 

infinite
Self Check: Has provision for counting own 100-kc 

frequency
Small Size: Only W x 19" x 10"

• Totalizes events or measures frequency to 220 kc.

• New, brilliant, always in focus, NUMERIK* in-line display. 120° 
viewing angle . . . 5000-hour lamp life in counting service.

• Oven-controlled 100-kc crystal oscillator with y2 ppm stability. 
Temperature stability better than 5 ppm over an ambient range 
of 0° to 50°C.

• Fail-safe ring-counting circuits eliminate fussy feedback codes 
and critical voltage levels.

A low-cost, general-purpose digital counter for measuring frequencies, counting 
random events, and for industrial counting applications. The counter can be 
started, stopped, and cleared by external signals or manually.

The 1150-A Counter uses simple ring counting circuits which drive the readout 
directly. This is contrasted with other counters that use decades requiring feedback 
techniques, decoding matrices, and amplifiers . . . economically necessary for high- 
frequency applications, but overcomplicated for low-frequency measurements.


