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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) 
 
DECEMBER, 1960: 
Cover: photos: Prof. Ronald Bracewell of Stanford becomes a Fellow 

of the IRE for contributions to radio astronomy; his “dish” sits in 
the hills behind the Stanford campus.  Charles Ginsburg was 
awarded the Vladimar Poulsen Gold Medal from the Danish 
Academy for developing the video tape recorder; it was 
Poulsen’s Arc Transmitter, licensed to Stanford grad Cyril Elwell 
of Federal Telegraph in 1909, that kick‐started what became 
Silicon Valley.  (for more history, view my talk on YouTube: 

https://goo.gl/cSdSUH) 
p. 6: The editorial by Charles Susskind covers part‐time graduate work 

at the local universities (UC‐B, Stanford, SJSU, Santa Clara U).  
Santa Clara University had its “early‐bird” program of masters‐
level engineering classes that could be attended prior to going 
to work.  Profiled is Stanford’s Honors Co‐op Program, which 
allowed working engineers to collect full salary at their company 
while taking one or two courses on the campus.  This expanded 
(under Jim Gibbons) to the “tutored videotape instruction” 
program, where videotapes of lectures were delivered by 
courier to HP, Lockheed, and other companies, to play at 
lunchtime, and tests were sent out and returned.  These off‐campus 
students often did better than on‐campus ones, since the proctor could 
stop the tape and discuss questions and clarify principles, as documented 
in several papers by Jim.  This later grew into a microwave broadcast 
network covering the Bay Area; I used this TV broadcast system for IEEE 
evening multi‐week classes (see profile in the GRID issue of December 
1980, p. 4 ff).  One such class (on Winchester Disk Drives) had over 700 
local engineers attending – about 350 spread across the Terman and 
Skilling video‐equipped lecture halls, and the rest in classrooms at 
companies around the Bay Area.  I had a database of over 3,000 past 

attendees on my Apple II+, and composed the mailed flyer (which Gerry 
Helmke ran off at the IEEE office at 701 Welch Rd); my wife and boys 
attached the mailing labels and bundled by postal code on our dining 
room table, to get the 3rd‐Class non‐profit rate (using our IEEE bulk‐mail 
permit at the Palo Alto Post Office).  My sister‐in‐law and her husband 
prepared snacks for the class break.   

 
Shown: panel from a flyer for a 1994 5‐day class that I organized  
for the (now) Technology and Engineering Management and the  
(now) Electronics Packaging Society chapters. This long series of  

classes grew out of the courses I ran on Stanford’s network. 
For details, see the December 1993 GRID Magazine. 
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In Forward
Scatter Transmitters

FEATURES
■ Efficiency up to 40% ■ 45 db Gain ■ 7.5 Me Bandwidth

VAR IAN associates

16, CALIFORNIA

2 — grid

BOMAC LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA, LTD.
S-F-D LABORATORIES, INC.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A. G. (SWITZERLAND)

Sound interesting? We’ll be pleased to send you 
full technical data. Just write Tube Division.

Need a rugged power amplifier tube for transportable 
microwave field equipment? Varian’s VA-834B klystron is 
air-cooled and permanent-magnet focused. Simplifies operation 
and minimizes prime power requirements. Quick and easy to 
install. Only adjustment necessary — just tune to desired 
frequency. Tunable 4.4 to 5.0 kMc with 1 kW CW output. 
Lightweight — only 60 lb. including magnet.

Specifically developed for tactical and transportable equipment. 
Suited to commercial forward-scatter communications 
and radar transmitters.

Varian presents the 
VA-834B amplifier klystron 

—1 kW CW—rugged 
-lightweight-for

december I960

■ 1 kW CW ■ 4.4 to 5.0 kMc
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We design and manufacture wave filters, toroidal coils and magnetic 
amplifiers that will operate reliably under the worst HUMIDITY condi­
tions imaginable. Hermetically sealed, as well as epoxy encapsulated 
units, are constructed to pass the requirements of M1L-F-18327-A 
or MIL-T-27-A. If you require filters with an insulation resistance of 
100,000 MEGOHMS, we will be happy to comply. For fast service on 
your problems call

GENE F. STRAUBE
P.O. Box 513> Palo Alto, Calif. Tel. DAvenport 1-7029

OMPONENTS
2855-57 N. HALSTED ST., CHICAGO 14, ILL., EASTGATE 7-8586

ORPORATION



A PERFECTLY MATCHED SET
When it comes to electronic products, you’re sure of shooting par every time with these

perfectly matched companies. Neely’s Field Engineers are continuously trained to

keep their eye on the ball. They’re pros who know exactly what it will take to fill your

electronic needs. Their course covers California, Arizona, Nevada and New Mexico.

A call to the nearest of Neely’s eight offices will get you the finest products, the

greatest service, and perfect follow-through.

©NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS.

BALDWIN-LIMA-HAMILTON
E. & I. Division, Waltham, Massachusetts
BOMAC LABORATORIES, INC.
Beverly, Massachusetts
DYMEC
A Division of Hewlett-Packard Co.,
Palo Alto, California
HEWLETT-PACKARD COMPANY
Palo Alto, California
KIN TEL
San Diego, California
E L. MOSELEY CO.
Pasadena, California
SANBORN COMPANY
Waltham, Massachusetts
VARIAN ASSOCIATES
Palo Alto, California

NORTH HOLLYWOOD, 3939 Lankershim Blvd. • Ph: TRiangle 7 0721 • TWX: N-HOL 7133 
SAN CARLOS, 501 Laurel St. • Phone: LY 1-2626 • TWX: San Carlos-Belmont CAL 94 
SACRAMENTO, 1317 Fifteenth St. • Phone: Gl 2-8901 • TWX: SC 124 
SAN DIEGO, 1055 Shafter St. • Phone: AC 3-8106 • TWX: SD 6315 
ALBUQUERQUE, 6501 Lomas Blvd., N. E. • Phone: AL 5-5586 • TWX: AQ 172 
LAS CRUCES, 114 S. Water St. • Phone: JA 6-2486 • TWX: Las Cruces NM 5851 
PHOENIX, 641 E. Missouri Ave. • Phone: CR 4-5431 • TWX: PX 483 
TUCSON, 232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981
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tions; Wellesley J. Dodds, Varian Asso­
ciates (now vice president Bomac Labs), 
for technical contributions and leader­
ship in the development of microwave 
tubes; and E. A. Post, Stanford Research 
Institute, for contributions to aeronauti­
cal electronics. Charles P. Ginsburg of 
Ampex Corp, has become the first na­
tive-born American to receive the Valde­
mar Poulsen Gold Medal awarded by 
the Danish Academy of Technical Sci­
ences. Valdemar Poulsen was the dis­
coverer of magnetic recording; Ginsburg, 
developer of the Videotape recorder.
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about the cover
Current decorations for the San Fran­

cisco Section's figurative Christmas tree 
include several members to whom spe­
cial honors have befallen, both within 
and without the Institute itself. Dr. E. 
Finley Carter, president of SRI, has been 
elected a director at large, 1961-1963. 
Fellow citations have been received by 
R N. Bracewell, professor, Stanford 
University, for contributions to radio 
astronomy; F. B. Bramhall, Lenkurt Elec­
tric Co., for contributions to the theory 
and practice of electrical communica-
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the basis of 
large number

—CHARLES SUSSKIND, TREASURER, SFS
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the graduate level, San 
flourishing program

Several opportunities to continue his 
professional education are available to 
the Bay Area electronics engineer, both 
on the undergraduate and on the gradu­
ate level.

The electrical-engineering undergrad­
uate curricula of four local institutions 
ore accredited by the Engineers' Coun­
cil for Professional Development: San 
Jose State College, Stanford University, 
the University of California, and the 
University of Santa Clara. In principle, 
a student can pursue a full-time under-

seen the
encour-

however, he must 
scheduled classes.

Several firms make it possible for on 
employee to attend graduate classes in 
Berkeley by reducing (or shifting) his 
work load, without salary deductions. 
Graduate studies under a scheme simi­
lar to the undergraduate cooperative 
program can also be carried on, as 
noted above. A program under which 
approximately half the requirements 
toward the MS degree can be satisfied 
by courses taken in evening classes is 
conducted at Livermore, during the cur­
rent semester, 12 of the 237 graduate 
students enrolled in electrical engineer­
ing at Berkeley actually attend classes 
at the U.C Lawrence Radiation Labora­
tory in Livermore.

(A similar program on the Peninsula, 
introduced last year on 
interest expressed by a 
of potential students, was abandoned 
when the ratio of potential students to 
students who actually enrolled proved 
to be too overwhelming to make the 
scheme feasible.)

Information on evening classes is ; 
available from the U.C. Engineering 
and Sciences Extension, 2451 Bancroft 
Way, Berkeley 4, California; and on 
graduate enrollment, from the Depart­
ment of Electrical Engineering, Univer­
sity of California, Berkeley 4, Calif.

The University of Santa Clara has a 
giaduate program specially tailored to 
benefit industrial students: courses lead­
ing to the MS degree are held between 
7 and 9 a.m. Additional information 
may be obtained from the University of 
Santa Clara, Santa Clara, Calif.

If you can persuade your firm that 
continuing education for employees is 
a morale builder and a splendid long- 
range investment, and not merely some 
personnnel man's idea of a recruiting 
gimmick, you will have deserved well 
of your profession.

rolled at Stanford, only 15g are on the 
Honors Cooperative Program. Further 
information is available from the School 
of Engineering, Stanford, Calif.

University of California offers many 
electrical-engineering courses in its 
large Engineering and Sciences Exten 
sion, with evening classes given (some 
for undergraduate credit) in Berkeley, 
Mountain View, Redwood City, San 
Francisco, and Walnut Creek by highly 
qualified lecturers drawn from industry 
To obtain an advanced degree, a stu­
dent must actually enroll at Berkeley, 
which he may do on a part-time basis 
(for as little as 4 units a semester), 
with only an incidental fee and no tu­
ition if he is a resident of California;

he must attend regularly

graduate program leading to the BS 
degree at any one of the four while 
he is employed at a rate that is nomi­
nally reckoned as being anywhere from 
half to full time.

Whether the job has anything to do 
with his future career is another matter. 
"Working his way through college" is 
the time-honored right of any red-blood­
ed American boy, much celebrated in 
fiction. One of the protagonists of Eu­
gene Burdick's novel, "The Ninth Wave," 
comes to mind: you will recall that Hank 
Moore makes it through Stanford (after 
his winnings from a monumental poker 
game are gone) by working in a bakery 
from eight to twelve every night.

But would not employment in a stu­
dent's future specialty represent a 
lution nearer the optimum? Many Bay 
Area electronics firms have 
light and make every effort to 
age their employees to continue their 
education. However, this policy is not 
as widespread as it might be. IRE mem­
bers employed by less enlightened (or 
unaware) firms will do the profession a 
service by calling the several programs 
to the attention of their companies.

On the undergraduate level, perhaps 
the most elaborate formal scheme is 
the University of California's Coopera­
tive Work-Study Program in Engineer­
ing, under which the students combine 
periods of regular employment in in­
dustry with alternate periods of study.

The scheme is similar to one that origi­
nated in Britain (where it is designated 
by the gastronomically ominous name 
of Sandwich Plan) and has caught on 
at a number of U.S. colleges. At U.C. 
the plan ordinarily takes five years: 
one year at the University, six half-year 
periods alternating between study and 
work, and then the uninterrupted senior 
year at Berkeley.

Students are paired off and alternate, 
so that one is on the job and the other 
in college at all times The employer 
pays no salary during the study periods 
(although some have made private ar­
rangements)—all he needs to do is to 
guarantee the student a job on his 
return. Over fifty firms are on the grow­
ing list of participants. Further infor­
mation may be obtained from the 
Coordinator, Cooperative Work-Study 
Program, 308 Engineering Building, 
University of California, Berkeley 4, 
Calif.

On
State College has a 
of graduate classes going on at Terman 
Junior High School in Palo Alto, with 
laboratory sessions held at San Jose. 
Graduate courses, most of them ac­
ceptable for credit toward the MS de­
gree, are scheduled for the early morn­
ing hours (7.30 a m.) and the late 
afternoon and evening (4:30-10:00 
p m.), so that a man can hold a full- 
time job in industry and still pursue 
a graduate education. During the cur­
rent semester, for instance, 1 70 people 
from industry are enrolled at San Jose 
Slate, largely in electrical engineering, 
mathematics, and physics,- over 75 are 
programmed toward meeting MS de­
gree requirements. Further information 
may be obtained from the Coordinator 
of Engineering Extension, San Jose State 
College, San Jose 14, Calif

Part-time attendance at Stanford Uni­
versity is possible on the graduate level 
only under the Honors Cooperative Pro­
gram, a special scheme in which more 
than thirty companies have contracted 
to participate; almost all give the men 
time off from work without salary de­
ductions. A student normally attends 
two courses (6 units) each quarter, so 
that he can complete the requirements 
for the MS degree in 24 months. The 
student pays tuition on a per-unit basis, 
and the company makes a matching 
payment directly to the student's de­
partment. (Since tuition is considered 
to pay for less than half of the total 
cost of the student's education, the 
matching payment is needed to pay for 
the other half.)

Students attend regular daytime 
classes, and quotas are set up for each 
participating company to prevent the 
industrial students from dominating the 
classroom: of the 372 graduate students 
in electrical engineering currently en-
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MOUNTING
Precision film resistors of 200 ohms or less perform satisfactorily at 
5000 me and higher if placed in a well-designed coaxial mount. A 
coaxial mount constructed from a standard UG-18B/U Type N 
plug can be used effectively. In conventional terminals, correct 
mounting of the body of the resistor off the circuit chassis and the use 
of short leads will minimize the stray capacitance and lead inductance.

CAPACITANCE 
CONSIDERATIONS
The average measured capaci­
tance of Texas Instruments 
Precision Film Resistors is deter­
mined primarily by the end 
cap-to-cap capacitance which is 
proportional to the dielectric 
constant of the core and encap­
sulating material.
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OHMIC VALUE vs FREQUENCY
Precision film resistors of a given physical size have the same distrib­
uted capacitances regardless of their ohmic value. As the frequency 
increases, the shunting effect of the distributed capacitance causes 
the effective parallel resistance to decrease. The reactance of the 
stray capacitance becomes a relatively good shunt when it approxi­
mates the ohmic value 
of the resistor. The 
smaller the ohmic 
value of a precision 
film resistor (for a 
given physical size), 
the higher its usable 
frequency range.
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INDUCTANCE CONSIDERATIONS
The inductance caused by helixing the higher value resistors is 
negligible throughout the “useful” range of frequencies at which the 
resistance is greater than 60% of its d-c value.
When resistors under 500 ohms are measured using high frequency 
meters, the reactive component of the equivalent parallel circuit 
appears inductive because of lead and binding post inductance. 
However, the resistor itself is capacitive.
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In high frequency applications, precision film resistors are superior 
to composition or wirewound resistors; skin effect of the thin film 
is negligible.

10 Oh mJ Meg 500
10 0hm3Meg____650_
10 Ohm-5 Meg " 750
50 0hml0Meg_ _85O_
10 Ohm 10 Meg 1000 _
50 Ohm 50 Mcg 2000

MIL LINE f

standard 
resistance 

ranges
10 Ohm l_Meg_
10 Oh m l Meg
10 Ohm 5 Meg
1 OjOh m 10 Meg —1000 
50 Ohm-50 Meg

I

mi i ilimn 11iiiiii ws~~mnl nil rmiiiix^w

ffl

V MOLDED.

li|\l i illlfilII F hi inn _ ____________ iii 11ii i 
rPCOuC"«C» CO «c_____________________________ o-s CO—c

HIGH FREQUENCY RESISTANCE OF PRECISION FILM RESISTORS

How to determine 
high-frequency characteristics 

of precision film resistors

iLlWIAR electronics
140 11th STREET OAKLAND 7. CALIFORNIA 

TWX-OA73 O WU-FAX

.op

Type Wattage 
No Rating

W
TM ■/.
TM ft ft
TCft ft

• TRADEMARK 
t Other resistar 

order

tAll values available in 1% tolerance, nominal lead length 1.5 in. 

••Nominal lead length 1 5 inches, resistance values available in 
sfc 1% de 2%, ± 5% tolerances

Z sens/Stor* SILICON RESISTORS

Standard available resistances P. 25* C 
t8 82 100. 120. ISO. 160. 220, 2'0. 330. 390. 470. 
$00. 560, £°0, 820 1000 1200. 1 SOO 1800 ohms:____________

Average
Body Temperature Resistance

Dimensions Coefficient Tolerance
Length Diameter %/’C %
0 585* 0 200- +0.7 ±10
0.406* 0.140* 4-0.7 ±10
TO—5 Transistor +0.7 ±10

i OF TEXAS INSTRUMENTS INCORPORATED 
ince values and tolerances available on special

o

Z HARD GLASS HERMETIC*’
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ire

19608 — grid

Engineering Management
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EDITOR—Frank Haylock, 109 Hickory 
Lane, San Mateo. Fireside 5-1138
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Emma Scarlott, Marjorie Silva
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Associates, Palo Alto

BIO-MEDICAL ELECTRONICS
Harmon H. Woodworth, Stanford Re­

search Institute

BROADCASTING
H. W. Granberry, General Electric Co.

CIRCUIT THEORY

RELIABILITY AND QUALITY CONTROL
Rudy Cazanjian, Sylvania Electronic 

Systems, Mountain View

SPACE ELECTRONICS & TELEMETRY
Robert D. Baker, Granger Associates

PRODUCT ENGINEERING & 
PRODUCTION

W. Dale Fuller, Lockheed MSD 
Olof Landeck, Electro Engineering

Works

INSTITUTIONS
D. J. Angelakos, Cory Hall, Univer­

sity of California, Berkeley 4

decernb er

COMMUNICATIONS SYSTEMS
Kenneth P. Patterson, Sperry Gyro­

scope Co., Sunnyvale

ELECTRON DEVICES
Richard Borghi, General Electric Mi­

crowave Laboratory

ELECTRONIC COMPUTERS
John Boysen, Lockheed MSD

ENGINEERING MANAGEMENT
Leonard M. Jeffers, Sylvania EDL

ENGINEERING WRITING & SPEECH
Douglas Dupen, Associated Techdata, 

Inc., Palo Alto

INSTRUMENTATION
Les Burlingame, Lenkurt Electric Co.

MICROWAVE THEORY & TECHNIQUES
Frank Barnett, Hewlett-Packard Co.

MILITARY ELECTRONICS
Jerome J. Dover, Ampex Military 

Products Co.

EAST BAY SUBSECTION
John Lavrischeff, Lawrence Radiation 

Laboratory
Hugh Gray (Photography) Hugh Gray 

Co., San Francisco

PROFESSIONAL GROUPS
ANTENNAS & PROPAGATION

Tetsu Morita, Stanford Research 
Institute

AUDIO
Stanley Oleson, Stanford Research

Institute

office
SPACE PROBE

Note that the Palo Alto Office has 
moved from the second to the first floor, 
in order to gain a few more feet of 
needed space. The correct address is 
now Suite 110, 701 Welch Road, Palo 
Alto, instead of the former Suite 205.

SAN FRANCISCO SECTION
William Luebke, Eitel-McCullough, 

San Carlos

Antennas & Propagation

"Some Recent Antenna Innovations"
Speaker: J. William Carr, research specialist, electromagnetic division, 

Lockheed MSD
Place: Room 101, Physics Lecture Hall, Stanford University
Dinner: 6:30 P.M. (Happy Hour 6.00 P.M.), The Red Shack, 4085 El 

Camino Way, Palo Alto
Reservations: Odette Moore, DA 6-6200, Ext. 2414, by January 10

"Instrumentation Workshop I, State of the Art: Kilomegacycle Oscillo­
scopes"

Speakers: Representatives from Hewlett-Packard and Textronix
Place: Room 320, Geology Building, Stanford University
Dinner: 6:00 P.M., L'Omelette Restaurant, 4170 El Camino Real, Palo Alto
Reservations. Nicholas Pappas, DAvenport 3-1411

meeting review
DOWNRANGE DATA

For its meeting on the first of No­
vember, the Professional Group Chap­
ter on Instrumentation presented the 
story of special missile-range instrumen­
tation as it exists at the Eglin Bay, 
Florida, facility.

Since the speaker was Alan Smolen, 
director of ITT special range labora­
tories, Nutley, New Jersey, one of his 
Palo Alto colleagues, Robert Stack of

ITT Laboratories, performed the intro­
duction and gave some background in 
the corporation. A source of some con­
fusion is the fact that ITT does not 
install and does not operate telephones 
in the United States, although it has 
about 40,000 employees in this country 
and 95,000 elsewhere—principally in 
Europe.

In Smolen's description, the test range 
is about 450 miles long and 150 miles 
wide, and facilities exist so that three 
missiles can be fired and tracked simul­
taneously. Equipment had to be de­
signed from scratch to very great 
stability, for example, oscillators have 
a stability of one part in one million

Radars feed data into an IBM 704 
computer which keeps the control room 
fully informed of all stages of the 
flights. ITT designed and had equip­
ment built and installed without a single 
redesign of units. Some wiring difficul­
ties developed, but this was to be 
expected.

Communications equipment was fur­
nished by Philco, who used a basic 
Lenkurt carrier system. All in all, the 
cost of the installation came to $22 
million.

Smolen showed slides of various in­
stallations both under construction and 
completed. The very intricate wiring 
was explained by means of a film which 
showed the overall operation. Some of 
the particular problems discussed were 
those involving friendly interference in 
the range of 1 0 kc to 1 5 kmc, and the

meeting ahead
ANTENNA INNOVATIONS

In January, PGAP will present J. 
William Carr of Lockheed talking about 
recent antenna innovations. See the 
Calendar, page 8, for detailed infor­
mation.

The author will give a brief discus­
sion of several antennas on which he 
has conducted experimental research 
during the past year. Two novel an­
tenna types plus some basic modifica­
tions in log-periodic structures will be 
discussed.
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December 21—Reliability & Quality Control

January 1 1—Antennas & Propagation, Engineering Management

January 12—Instrumentation

February 7—Instrumentation

Reliability & Quality Control

"Reliability Through Redundancy & Monitoring"
Speaker: Roger MacDonald, reliability section supervisor, Sylvania
Place: Room 101, Physics Lecture Hall, Stanford University
Dinner; 6:00 P.M. (Social Hour 5:30 P.M.), Chez Yvonne, 1854 El Camino 

Real, Mountain View

8:00 P.M. • Tuesday, Feb. 7

"State of the Art, More Precise Phase Measurements in Very Low to High 
Frequencies"

Speaker: Paul Yu, president and chief engineer, Ad Yu Electronics Labs, 
Passaic, New Jersey

Place: Cubberly Auditorium, Stanford University

presentation was concluded with the 
conventional question-and-answer pe­
riod.

—LES BURLINGAME & GEORGE SPELVIN

Fabrication of Magnetic Components."
After the usual introduction by 

Messrs. Bud Eldon and Dale Fuller of 
PGPEP, L. Burkhart, chief design engi­
neer of Paeco, informed the crowd of 
some 65 visitors about problems in de­
signing magnetic components.

Burkhart received his BS degree at 
San Jose State in 1951. After some 
graduate work at UC, he went into the 
Navy and joined Paeco in 1953. He 
was the company's tenth employee and 
has progressed with the company

Speakers for the November 22 PGPEP meeting and PGPEP officers: Lloyd Burkhart, Bud Eldon, Jack Beckett. Dale Fuller, 
and J. Biggerstaff —George Reyling photo

through many different departments in­
cluding production, engineering, sales, 
and design.

The next speaker on the agenda was 
J. Biggerstaff, new product develop­
ment engineer at Paeco. He received 
his BS degree at UCLA in 1957. Prior 
to joining Paeco, Biggerstaff had ex­
perience in semiconductor and magnetic 
circuitry with Lockheed, Palo Alto, in 
the telecommunications department. Pri­
or to joining LMSD, he was assistant 
chief engineer of California Magnetic 
Corporation, Los Angeles.

After a general review of Paeco's 
birth and growth during the years, pre­
sented by J. Burkhart, general manager 
of Paeco, a plant tour followed.

At first glance, it would appear to 
be a simple matter to make transform­
ers, as you merely wind a coil and add 
some insulation and put these on a 
piece of metal and there you are. The 
tour, through Paeco, under expert 
guide, reveals there are many variables 
in manufacturing that need close con­
trol for processing.

As a matter of fact, the entire trans­
former is quite a compromise. You 
would like it to run cool, but if you 
do then it becomes too big and bulky 
for most applications. You therefore 
decrease the size. But when you do, 
you take a chance of producing a trans­
former that may be driven too hard, 
therefore creating noise. You also want 
the unit to be attractive in appearance 
but if you go overboard in this respect, 
the cost becomes prohibitive. The tour 
through Paeco showed to participants 
that the company has reached a happy 
medium in many respects.

The production facilities display quite 
some ingenuity with regard to equip­
ment, layout, and process flow. Much 

(Continued on page 10)

meeting review
MAGNETIC TOURISM

The Professional Group on Product 
Engineering and Production held its 
November meeting at Palo Alto Engi­
neering, a subsidiary of Hewlett-Pack­
ard Co. The topic was "Design and
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MORE TOURISM
of the equipment has been designed 
and built by the company itself. Semi­
automatic testing is being used through­
out the plant and it is heavily convey­
orized.

The do-it-yourself philosophy is prev­
alent. Wherever you go, jigs and fix­
tures designed and made by the com­
pany are being used. Injection molding 
machines were purchased for the pur­
pose of making bobbins but were found 
so useful, the company is now making 
cases for manufacturing.

After the tour, refreshments were 
served and during this time the guides 
were most cooperative in answering all 
questions that were asked by the tour­
ists. —OLOF LANDECK

tion of vhf radio waves from the aurora 
borealis. Portions of 1953 and 1954 he 
spent in field research at the Geo­
physical Institute of the University of 
Alaska In 1955, he received the PhD 
degree in electrical engineering.

From 1955 to 1957, Dr. Dyce served 
as Air Force officer in the propagation 
section of Rome Air Development Cen­
ter, where his duties included the moni­
toring of research contracts and consul­
tation on propagation problems.

In July 1957, he joined the staff of 
Stanford Research Institute's communi­
cation and propagation laboratory, 
where he is now assistant head of the 
propagation group. At SRI, he has been 
chiefly concerned with radar studies of 
auroral, meteor, lunar, and satellite 
echoes, high-altitude nuclear-weapon 
effects on the ionosphere, and electro­
magnetic effects of missile flight. He is 
the author or co-author of a number of 
papers on radio propagation effects 
associated with the aurora, moon re­
flections, and earth satellites.

Dyce is a member of PGAP, the 
American Geophysical Union, Sigma Xi, 
and Commission 3 of the U.S.A. Na­
tional Committee of URSI.

—H. ROTHMAN

meeting review
GAUSS-TRAPPED ELECTRONS

On November 9 Dr. Rolf Dyce of 
Stanford Research Institute spoke to the 
San Francisco Chapter of PGAP at Stan­
ford University on "The Trapping of 
Electrons from a Nuclear Detonation in 
the Earth's Magnetic Field."

The earth's field can act as an effi­
cient container of charged particles pro­
vided these particles do not enter re­
gions where the atmospheric density 
is appreciable. When a fast-moving 
charged particle is injected into the 
earth's magnetic field by a high-altitude 
nuclear detonation the particle describes 
a corkscrew-shaped trajectory, the cen­
ter line of which lies along a magnetic 
line of force. At the lower end of its 
trajectory, called the turning point, the 
particle goes into a flat spiral and then 
winds back along a similar path to the 
turning point in the other hemisphere, 
making the transit in a second or so. 
During this time its line of travel drifts 
eastward slowly around the earth.

The nuclear detonations discussed in­
cluded the Argus, Teak, and Orange 
shots. Since the Explorer IV satellite was 
in orbit at the time of the explosions 
obtaining data on the Van Allen belts, 
its readings were also used to give a 
detailed picture of the position of the 
electron shell formed by the explosions 
and the intensity of the radiation. This 
was illustrated by slides showing the 
reduced data from the satellite's in­
struments. As a further verification of 
the trapping action, visual auroras 
caused by collisions with the atoms of 
atmospheric gases were observed in 
both the detonation and magnetic-con­
jugate areas.

Rolf B. Dyce was born on October 12, 
1929, in Guelph, Ontario, Canada. He 
received an AB degree in physics from 
Cornell University in 1951. His graduate 
work was done in the school of elec­
trical engineering at Cornell, where he 
was engaged in research on the reflec-
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meeting review
OUR REPORTER GETS 

THE BUSINESS
One of the outstanding meetings of 

the year in PGEM was held November 
17 at Stanford Research Institute. SRI 
was host to the group for the purpose 
of giving everybody an opportunity to 
run a do-it-yourself business. While the 
participation was limited because of 
the limits in SRI facilities, the interest 
was high and everybody hopes we will 
be able to impose upon SRI's good na­
ture to repeat the game.

Ben Lefkowitz and Dr. Clay Perry 
were hosts for the game. The situation 
was competitive. Five teams: that is, 

(Continued on page 12)
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DI'JtNSIONAL 
CHANCE PER 
•NCH OF TAPE 
IN INCHES

tracks or loss of contact with the re­
cording or playback head. Possibility 
of signal dropout or garbled or weak 
signals are minimized and reliability 
of recorded data is assured.

the high initial tear strength of 
“Mylar” reduces chance of breakage 
and subsequent failure to record crit­
ical information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” has 
the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor­
age because it has no plasticizer to 
dry out.

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D-1004-49T

Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac­
etate. This exceptional stability pre­
vents tape shrinking, swelling or cup­
ping that could result in shifting of

co

= 2.0--o
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Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

december

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys­
tem. Ask your magnetic tape sup­
plier to recommend the specific tape 
of “Mylar” for your needs.

DIMENSIONAL STABILITY 
Coefficient of humidity expansion. 
Cellulose Acetate-15 x 10 - inches/inch/% R.H. 
"Mylar"—1.1 x 10-5 inches/inch/% R.H.

T 015

MAXIMUM DIFFERENCE BETWEEN
EDGE LENGTH AND CENTER LENGTH vs. CHANGES IN R H.t

“1 
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DU PONT

MYLAR
POLYESTER FILM

Much information recorded on mag­
netic tapes can never be replaced be­
cause of the tremendous cost of du­
plicating test conditions. You can 
protect your investment in such val­
uable data with tapes of “Mylar”* 
polyester film. Their small addi­
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re­
liability than any other tapes:

CHART NO. 1

Magnetic tapes of “Mylar”®
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Film Department Room G12, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data to help me evaluate mag­
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The model K5-U UNIVERSAL LINEAR OPERATOR 
simplifies PRECISE PARAMETER PROGRAMMING

One of the executive groups completes 
data being picked up by William D. 

McGuigan for the computer
—Joseph Del Gaizo photo

New P-2 Operational Amplifier. ALL SOLID STATE 
TRUE DIFFERENTIAL, NO COMMON MODE ERROR, 
COMPACT, LOW PRICE

Let George Do It.

P. O. Box 6544 
San Diego, Calif. 
ACademy 2-1121

the
George A. Philbrick/Researches, Inc

|L

d e c e m b e r

TECH-SER, inc.
Electronics Engineering Representatives 
3540 Wilshire Boulevard / Los 
Angeles 5, Calif.
OFFICES:
640 Donohoe Street
East Palo Alto, Calif.
DAvenport 5-3251

ators may have wanted to cut prices, 
corner the market, and make a clean-up 

short time. Others may have

H

wanted to stay small and solvent while 
waiting for Litton Industries to buy 
them out. At intervals of about ten 
minutes, each team was required to 
make a decision on its next fiscal quar­
ter operation with respect to price, pro­
duction, volume, advertising budget, re­
search and development budget, and 
plant investment. The ground rules put 
forth by Ben Lefkowitz included the as­
sumption that no dividends would be 
declared and that the company would 
not be one in which widows and or­
phans would be likely to invest.

The game was played on a Burroughs [ 
220 Computer, programmed to take 
account of the effect each company's 
decisions would have on its competitors. |

As soon as the computer had ac­
cepted the decisions, the price and total 
volume of sales were posted for each 
company. After this cycle, a new set 
of decisions was required from each 
company, pointing toward next quar­
ter's operations. Each time the price 
structure was announced, the computer 

(Continued on page 14)

MORE BUSINESS
five companies, were competing in the 
transistor market. Each team picked its 
own objectives: for example, some oper-

b

11
Ben Lef kowitz, SRI operations analyst, addresses the PGEM group during the 

November executive decision game
—Joseph Del Gaizo photo
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Dr. Clay Perry, SRI manager of mathematical sciences, charts the computer read­
out into some pretty dismal-looking sales curves

—Joseph Del Gaizo photo



I960 grid—13

h cross-section of disciplines directed toward Space Technology Leadership

The technical staff at Space Technology Laboratories is the free world’s most experienced group devoted exclusively to advances in 

the civilian and military applications of space technology. • Among STL's strengths is a versatile capability created by a cross­

section of the scientific and engineering disciplines. This enables the technical staff to anticipate and solve new problems in every 

area of space technology from fundamental research to complex hardware design and fabrication. • Today, STL’s growth and 
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will 

bring strength to, and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art 
in the exploration and understanding of space. • STL invites the outstanding scientist and engineer to investigate the dynamics of 

a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention.

deco in b e r

Cape Canaveral • Manchester, England • Singapore • Hawaii

SPACE TECHNOLOGY LABORATORIES, INC. P.O BOX 95005 P. LOS ANGELES 45. CALIFORNIA 

° subsidiary of Thompson Ramo Wooldridge Inc.

Los Angeles • Santa Maria • Edwards Rocket Base • Cheyenne
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Hughes Aircraft Co.
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Consolidated Electro­
dynamics Corp. 
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Peerless Electric Products 
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The lowest noise figure that can be 
obtained, using perfect components, 
was the subject considered by Professor 
Tony Siegman at the second of three 
current PGED-PGMTT meetings relating 
to noise in amplifiers. The sixty-two 
members and guests gathered at the 
Stanford Physics Lecture Hall were pre­
sented with a very clear and informa-

december

Transient-free ” 
turn-on at 
28V setting.
Scope settings: 
5V/cm vertical, 
0.2 sec./cm ‘ 
horizontal

NOW-EXTRA-SAFE DC POWER 
FOR TRANSISTOR CIRCUITS

Transient-free Perkin supply 
delivers 0-36v at 15a
Protect your circuits against transis­
tor-destroying line and load transients 
with the all-solid state Perkin MTR 

036-15. Unit has magnetic amplifier regulators for efficiency 
and reliability, transistor regulators for instantaneous response. 
No tubes, no moving pans, no trouble! Dynamic regulation: 
line, ± lOmv; load, ±.2v. Ripple: Imv. Write today for new 
16-page power supply catalog.
PERKIN ELECTRONICS CORP., 345 KANSAS ST., EL SEGUNDO, CALIF.

Prof. Anthony E. Siegman, speaker at the November PGED/PGMTT meeting 
and Perry H. Vartanian Jr., vice chairman PG NTT

five discussion by Dr. Siegman of some 
of his recent thoughts on the topic 
“Getting Close to the Ultimate Noise 
Limit."

In largely classical terms, the limita­
tions imposed by quantum phenomena 
on low-noise amplification were given 
under the following subtopics: (1) The 
noise limit from the uncertainty princi­
ple, (2) The maser, as an example 
which will just reach this limit, (3) The 
same limit obtained from consideration 
of zero point energy, (4) "Noiseless 
amplifiers," and (5) The effects on chan­
nel capacity and information rate. Be­
fore considering these topics further 
they may be summarized by giving the 
primary result; namely that the mini­
mum amplifier noise temperature is 
given by the product of the signal 
frequency and Planck's constant divided 
by Boltzman's constant. At 10 kilomega­
cycles this is one half degree Kelvin, 
a figure which masers are currently 
approaching. In the visible light or 
laser frequency region the figure 
reaches the ra . high value of 25,000 
degrees K.

The discussion based on the Heisen- 
burg uncertainty principle proceeded 
as follows. An equivalent form of the 
uncertainly principle for the amplitude 
(or number of quanta) and phase 

{Continued on page 16)

meeting r e v i e w
UNCERTAIN NOISE

MORE BUSINESS

printed out an operating statement for 
each competing company. The National 
Economic Index was also a factor 
cranked into the computer.

At the end of the four-hour session, 
everyone was exhausted and some were 
sadder and we hope wiser. This re­
porter was a member of the team mak­
ing the poorest showing. He will here­
after stick to reporting.

----L. M. JEFFERS, JR.
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AEROSPACE CORPORATION
engaged in accelerating the advancement of space science and technology

neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 
environment.
Immediate opportunities exist for:
• Senior Electronics Engineers:

Communications Systems 
Navigation Electronics 
Radio Techniques 
Electro-Mechanical Design 
Information Theory 
Sensing Systems

• Space Vehicle Specialists:
Senior Power Systems Engineer 
Sr. Flight Performance Analyst 
Re-entry Aerodynamicist

Those capable of contributing in these 
and other areas are invited to direct 
their resumes to:
Mr. James M. Benning, Room 114 
P.O. Box 95081, Los Angeles 45. Calif.

vice president and general manager, 
laboratories division.

These scientist/administrators are 
now selecting the scientists and engi­
neers who will achieve the mission of 
Aerospace Corporation: concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/spacc systems 
indispensable to the national security.

The functions of Aerospace Cor­
poration include responsibility for: 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force.

Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro­
grams—offering scientists and engi-

are creating a climate conducive

“Essentially, this corporation will be 
people — people of the highest quality. 
The United States Air Force recog­
nizes that men of great scientific and 
technical competence can perform at 
their best only when they can exercise 
their initiative to the full under lead­
ership which creates the climate for 
creativity. l¥e expect Aerospace Cor­
poration to provide that kind of 
environment.”

Secretary of the Air Force

Among those providing their leader­
ship to this new non-profit public 
service corporation are: Dr. Ivan A. 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan­
ning; Edward J. Barlow, vice president 
and general manager, engineering divi­
sion; and Dr. Chalmers W. Sherwin,
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Senior Research Specialists
Some specific openings now avai/ab/e

Antenna Specialists
Analysis, design and evaluation 
of giant Antenna Structures and 

Servo Systems.

Electro Scientific Industries
7524 S.W. MACADAM • PORTLAND 19, OREGON 

formerly ELECTRO-MEASUREMENTS, INC.

LUNAR and PLANETARY 
COMMUNICATION

FACTORY-DIRECT SALES-SERVICE. Use our special direcl-to-factory tele­
phone network for fast, accurate application, service, purchasing informa­
tion. No long distance charges. Check your directory for our local listing. 
Or call us collect—CHerry 6-3331, Portland, Oregon.

Radio Research Engineers 
Design of advanced RF 

transmitter/receiver equipment.

Research Scientists
Digital data and control system 

analysis and synthesis.

Communication Specialists 
Execution of RF tracking and 

communication system projects.

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA • CALIFORNIA

Model 270 —$575.00 
Models 270-H & 270-L—$650.00 

Prices f.o.b. factory 
Delivery 30 days
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Several openings also exist for supervisors of Research and 
Advanced Development Projects performed by industry for JPL.

Send complete qualification resume now
l for immediate consideration A

MODEL 270
Capacitance measurements at audio 
frequencies with accuracy approach­
ing primary standards. Provision for 
absolute calibration against known 
standards. Resolution 0.019L No zero 
capacitance correction. Seven decades 
of capacitance range, three decades of 
dissipation factor. Bench or rack 
mounting.

MODEL 270-H
For measuring higher values. Range ex­
tended to ten limes that of Model 270.

MODEL 270-L
For measuring smaller values of 
capacitance with high resolution and 
accuracy. Low range resolution to 
1/1000 /x/zf.

Mathematicians or Communication System Analysts 
Analog and Digital system analysis. Noise, coding, in­
formation theory. Linear and non-linear filter theory.

of a signal was determined. This is 
An A<£ > V2, where An is the uncertainty 
in amplitude and A 0 the uncertainty in 
phase. It can then be shown that under 
optimum conditions the rms values are 
given by An2 A02 = Av2/(hfB)2 where 
Av is the uncertainty in signal ampli­
tude and B is the receiver bandwidth.

Applying the uncertainty relation we 
find A92>hfB/2 which is equivalent 
to a noise power of Pn = hfB. The tem­
perature corresponding to this noise is 
Ta = Pn/kB or as stated earlier Ta 
hf/k. The question arose at this point 
whether this could properly be called 
the noise temperature of an amplifier 
since it seems to be a function only of 
the signal. It appears this is largely a 
matter of interpretation, i.e., the fluctu­
ations can be considered as properties 
of the amplifier. Furthermore, consider­
ation of a high gain maser amplifier 
leads to the same result.

The noise figure of a two-level cavity 
maser was next determined. The noise 
introduced by the amplifier is that ex­
pressed by the familiar Johnson noise 
law which gives a positive noise voltage 
whether the equivalent circuit resistance 
is positive or negative (the latter being 
required for maser action). The noise 
output from the maser is found to 
be No = (G —1) hfB/1 -exp. (-hf/kTm), 
where G is the power gain of the maser 
and Tm is its temperature. This noise 
power may be said to result from spon­
taneous decays from the higher to lower 
energy level in the maser. For Tm » hf/k 
this gives Tm = Pn/(G —1) kB. Now as 
Tm is allowed to approach zero we 
obtain Pn = (G — 1) kB (hf/k). Thus the 
limiting value for the noise at zero 
temperature is equivalent to a tempera­
ture of hf/k, the result obtained pre­
viously.

Siegman next considered the appli­
cation of zero point energy concepts to ' 
the problem. These require an input to ■ 
the amplifier of hfB/2. The resulting 
output power, No, for high gain is the 
same as that given in the previous 
paragraph. A possible interpretation 
here is that the amplifier does not in­
troduce noise but does amplify the 
zero point energy.

There followed an interesting con­
sideration of so-called quantum coun­
ters as noiseless amplifiers. An example 
here is the phototube operated at zero 
temperature and thus with zero dark 
current. This device counts incoming 
quanta perfectly. However, while there 
is no ambiguity in the amplitude of 
the signal, all phase information is lost • 
and we appear to be satisfying an un­
certainty principle. If one attempts to 
incorporate a separate phase detector 
the principle is still not violated be- .

{Continued on page 18)

Ultra-High Performance 
CAPACITANCE



telemetry
and
low quency
oscUators

st
Model Price

2OOAB 0.05% $150.00±2% 600 ohms

200CD $170.000.1%±2% 600 ohms*

200J 0.1% $300.000.5%±l%t 600 ohms’

$450.00200T 0.03%0.5%±l%t 600 ohms’

600 ohms $225.000.03%201C 0.5% t±l%t

$300.000.1%202C 0.5%§±2% 600 ohms*
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pioneered the world-famous resistance-capacity oscillator circuit

Frequency 
Range

Cali­
bration 

Accuracy
Output to 
600 ohms

160 mw
10 volts

160 mw
10 volts

160 mw
10 volts

160 mw
10 volts

Recom­
mended 

Load
Maximum 
Distortion

Max. Hum 
& Noise 11

Input 
Power

1 watt 
(24.5 v)

3 watts 
(42 5 v)

110 
watts

75 
watts

70 
watts

160 
watts

75 
watts

202C
Low Frequency 
Oscillator

201C
Audio 
Oscillator

£ 200CD
Wide Range 
Oscillator

200AB
Audio Oscillator

200T
Telemetry 
Oscillator

20 cps to 
40KC 

(4 bands)

75 
watts

1 % 20 cps 
to 20 KC 

2% 20 KC 
to 40 KC 

0.5% below 
500 KC 

1% 500 KC 
and above

Pictured here are six of the most widely used oscillators 
in electronics. All employ the highly stable, dependable, 
accurate resistance-capacity circuit. They require no zero 
setting. Output is constant, distortion is low and frequency 
range is wide. Scales are logarithmic for easy reading; all 
are compact, rugged and broadly useful basic instruments. 
Brief specifications are given below; call your ($) rep for 
demonstration or write direct for complete data on any 
instrument.

if 200J 
Interpolation 
Oscillator

5 cps to 
600 KC

(5 bands)
6 cps to 
6 KC(6 bands) 

250 cps to 
100 KC 

(5 bands) 
20 cps to
20 KC

(3 bands)
1 cps to 
100 KC 

(5 bands)
’Internal impedance is 600 ohms. Frequency and distortion unaffected by load resistance. 
Balanced output with amplitude control at 100. Use line matching transformer for other con­
trol settings. •’Internal impedance approximately 600 ohms with output attenuator at 10 db 
or more. Approximately 75 ohms below 5000 cps with attenuator at zero, t Internal, non-op- 
eratmg controls permit precise calibration of each band. JO.5%, 50 cps to 20 KC at 1 watt 
output. 1.0% over full range at 3 watts output. §0.5%, 10 cps to 100 KC. 1.0%, 5 to 10 cps. 
2.0% at 2 cps. 3.0% at 1 cps. ^Measured with respect to full rated output.

HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, 
FOR INFORMATION — Los Angeles, 3939 Lankershim Blvd., North H'wd., TR 
7-0721; San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 
2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 E. Missouri Ave., 
CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas 
Blvd., N.E., AL 5-5586; Las Cruces, 1 14 S. Water St., JA 6-2486.

Audio,
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A Ph.D. or M.S. in EE pre­
ferred, but will consider B.S. 
with outstanding experience. 
Amateur radio experience is 
helpful.

All applicants must be U.S. 
Citizens!

(Technicians with similar 
background but no degree are 
needed also.)

Salary commensurate with 
qualifications.

239 Encino Hall 
Stanford, California

STANFORD UNIVERSITY 
PERSONNEL OFFICE

This is an urgent program 
of research on the outer 
atmosphere by refined radar 
techniques and has applica­
tions of great practical im­
portance.

Position involves use of ra­
dio transmitters in 3 to 30 
Mcs frequency range; radio 
receivers; pulse equipment; 
radar techniques; frequency 
analyzers; frequency stand­
ards; and many varieties of 
test equipment.

Also involves design, in­
stallation and testing of an­
tennae; operation and modi­
fication of magnetic tape 
recorders; and HF radio 
measurements.

Research program in direct 
support of U.S. space effort 
needs highly qualified engi­
neer to design and supervise 
construction, testing, opera­
tion, and analysis.

Electro- Mechanical 
Research, inc.

». CL Box 3041, Sarasota. Florida

Performance of the e.m*r telemetry 
package on crucial Air Force TITAN 
tests flights won e.m.r a commenda­
tion from Martin Company.
In telemetry, e.m.r can take single 
responsibility for entire data systems 
. . . airborne or ground . . . analog 
or digital . . . PCM, PDM, PAM, 
FM/FM ... in any combination. For 
your telemetry problems contact....

MORE NOISE
cause of an uncertainty which must be 
introduced by the partition of the signal.

The effects on channel capacity or 
loss of information are not yet fully 
determined. While some estimates of 
information loss have been made much 
work remains to be done.

----RICHARD P. BORGHI

TITAN 
TELEMETRY

as a
World War II.

The word "patent" originated in the 
practice of English kings of issuing privi­
lege-granting "letters patent" or open 
letters to select subjects. The modern 
patent is a form of barter or exchange 
between an inventor and the public at 
large, represented by the government. 
In exchange for exclusive proprietary 
rights to his invention for a period of 
seventeen years, the inventor provides 
a complete "disclosure" of the construc­
tion, operation, and application of his 
invention.

The government agrees to provide its 
judicial facilities to assure the prohibi­
tion of others from using an invention. 
In return, any person may obtain the 
complete disclosure of the invention for 
his information and education for the 
nominal fee of twenty-five cents.

The patent itself consists of three 
parts: drawings, specifications, and 
claims. The first page or pages of the 
patent contain as many figures as neces­
sary to illustrate completely the prin­
ciples, construction, and component 
parts of the invention. Each part and 
group of parts to be described or re­
ferred to in the patent is accompanied 
by an index "call-out" number for ease 
of reference.

The first portion of the text material 
in the patent is the specifications, in 
effect a complete description of the in­
vention. Here are presented statements 
of the purpose of the invention, the 
problem area, the object of the inven­
tion in detail, and a summary of the 
invention. These statements are fol­
lowed by an identification and descrip- 

(Continued on page 21)

J mi

meeting
THE 17-YEAR ITCH

The content and organizational re­
quirements of patents were reviewed 
by John F. Lawler, patent attorney for 
Sylvania's Mountain View operations, 
at the November meeting of the Profes­
sional Group on Engineering Writing & 
Speech. The meeting was held at a con­
ference room of Hewlett-Packard Com­
pany in Palo Alto and was conducted 
by Chairman Arthur Walters.

Lawler, introduced by Vice Chairman 
James Weldon, holds a BS degree in 
mechanical engineering from Case In­
stitute of Technology and earned his 
LLB at Western Reserve University. He 
entered the electronics field from service 

radar officer in the Army during
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components and microwave sub-systems.
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equal-ripple, maximally flat insertion loss or maximally

Rantec Corporation • Calabasas. California

I

Speaking of filters, Rantec is way up front. Men 
who know filters best in such projects as Mercury, Titan, 

Polaris and Discoverer—choose Rantec two to one. Why? 
Strictly the result of Rantec’s superb miracle blend 

of research and development. 
Broadband Harmonic Filters from C through Ka bands 

rejecting the second and third harmonics of any 
frequency in the pass-band region...Waveguide Band-Pass 

Filters employing from one to fifteen cavities with precise 
__ __ _____ ____ f 

flat time-delay response... Coupled Coaxial Resonator and
Coaxial Low-Pass. High-Pass and Band-Pass Filters 

in frequency ranges from lOOmc to 10,000mc 
... Stripline Diplexing Filters to meet specific customer 

specifications for packaging, frequency band, 
response, isolation and power rating.

Below... the FS-203 Band-Pass Filter—pass-ba nd 
2,000-4,000mc; stop-bands 0-l,800mc, 

4,400-12,OOOmc; VSWR in pass-band 1.5 max.; 
insertion loss Idb max. in pass-band, 50db 

min. in stop-bands; impedance 50 ohms. 
Reach for a Rantec... available in crush proof and 

soft pack! Also from Rantec... antennas, 
ferrite devices, waveguide components, electric

A rose by any other name etc., etc., etc. 
Shakespeare, we finally realized, was right. 
In the depths of the night quite recently, 
we recalled, with not a modicum of horror, 
those first disastrous days when we were 
trying to put a name to the corporation 
now known as Rantec "It's gotta have 
’micro’ in it,” an officer high on the ech­
elon (there were three of us at the time) 
claimed, "without ‘micro’ we just ain't in 
the electronics business " "Well, we’re 
not, really.” some wretched iconoclast put 
forth, “hasanybody seen a contract around 
here yet?”
Having gotten rid of him. we settled down 
to facts, or some semblance thereof. R for 
radomes, ANT for antennas, EC for elec­
tronic components. RANTEC. Fabulous. 
Meaningful. Easy to say with your mouth 
full. And it was truly valid for about three 
and a half days. Although we still make 
antennas (and quite a number, if the truth 
be known), Rantec is now involved up to 
its neck in ferrite devices, multiplexers, 
waveguide components and microwave 
sub-systems. See what we mean.
The upshot of this entire thing has been a 
little game called "Pin the Tail on the Elec­
tronic Firm” which has succeeded in pull­
ing our senior research engineers away 
from the ping pong table and our techni­
cians away from the chessboard. The amaz­
ing thing is that the game has no prizes 
and nobody wins. Of course, nobody loses 
either which might or might not mean 
something. The rules arc simple: name a 
fictional electronic firm. Although, as we 
said, there are no prizes, no one can deny 
us the right of picking our favorites Try 
these on for size. (1) HydroPeptic, manu­
facturers of irrigation equipment: (2) 
Macroneurotic and its wholly-owned 
subsidiary. Frustronics, which provide 
problems instead of solutions; and (3) 
Myoptics, Inc. which designs and develops 
complete systems with equally complete 
obsolescence.
If first prize there were to be, it must be 
awarded to one of our brilliant electronic 
engineers who thought it might be wise to 
open up a second-hand hardware com­
pany in Culver City, California, and call 
it the Used Tool Company.
Any engineer on the outside who might 
have a smattering of knowledge about 
microwave theory or antennas or electron­
ics of various orders and who might or 
might not want a job can join in the fun. 
Send your answer to Rantec Corporation, 
Calabasas, California. Rantec. That's 
pretty funny, right there.

<2
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140 SAMPLES 
(1/3 LEAKED)

® The performance of Tl hard glass resistors under moisture & 
® sistance tests was comparable to or superior to the best cerar

Call or write today for complete specifications on Tl’s CG
Tl's complete line of semiconductors and components: 
silicon and germanium transistors, diodes and rectifiers, precision 
sensistor^ silicon resistors, tan-TI-cap® tantalum capacitors.

wattage 
rating

TEmplebar 
4-331 1

standard 
resistance

ranges

MIL 
desig­
nation

actual size

The clear shell of hard glass is fusion-sealed in an inert atmosphere to the special alloy end-caps, not the lead. Glass-to-metal seals cannot] 
damaged by stressing the leads. Virtually indestructible, the hard glass sleeves withstand the thermal shock of transferring Tl hard glass resist!
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of hard glass with the small size and stability of carbon film ° 
resistive elements to provide utmost reliability. Over two years ; 'g‘ ® hermetic resistors. When tested for endurance under them
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Space Electronics Corporation creates and constructs 
a wide variety of advanced electronic systems for the 
nation’s missile and space programs. SEC is now 
responsible for fabricating the airborne and ground- 
based electronic systems for the USAF's most recent 
space booster. In its first flight relying on SEC 
electronic systems, it launched into successful orbit 
Courier IB— the world's first active-repeater 
communications satellite. The booster:

fesfc-V - ''''<• 

AbleStar

I 
/ i

SPACE ELECTRONICS 4^ CORPORATION
930 Air Way Glendale 1, California CHapman 5-7651

Qualified scientists and engineers are urged to direct their inquiries 
to the personal attention of Dr. James Fletcher, president.

m e e 11 n g
PIDGIN MACHINE

In November, the Professional Group 
on Electronic Computers met at rhe SRI 
Auditorium to listen to John Griffith of 
IBM speak on "Table Look-Up and Lan­
guage Translation."

Griffith introduced the topic of table 
look-up by discussing the classic paper 
on the Turing Machine. Turing described 
his machine in the form of tables as 
opposed to the flow charts ordinarily 
used today. The structure of this ma­
chine is almost entirely contained in 
the memory. Turing's requirement of 
"scratch paper" is still a requirement 
of machines today in the use of tem­
porary storage, index counter, etc. Most 
machines today use extrinsic addressing 
instead of intrinsic as used in the Turing 
Machine. Extrinsic addressing is the 
usual type where items are in a definite 
order and their address is either known 
by the item or can be computed. In­
trinsic addressing is without order and 
an item is found by searching.

Earlier this year IBM announced a 
language translation machine built un­
der contract for the Air Force. This ma­
chine, named Mark II, has some of the 
features of the Turing Machine—intrin­
sic addressing, very large memory, ta­
ble look-up, etc. The use for which this 
machine was built was to translate Rus­
sian into English. It could also be used 
to translate other foreign languages 
□nd unnatural languages such as 
braille, stenotype, character codes, etc. 
although there is no arithmetic hard­
ware within the machine, arithmetic 
operations could be performed by the 
proper use of tables in the memory.

Some of the features of the machine 
mentioned by Griffith were a I O-inch- 

( Continued on page 22)

MORE PATENTS
tion of the figures included in the pat­
ent Finally, the specifications include 
a complete detailed description of the 
invention, referring to the figures

The last portion of the patent con­
tains all the claims presented. These 
define the area of the monopoly grant­
ed the inventor A patent usually con­
tains a number of claims, each succeed­
ing claim describing a broader scope 
of the application of the inventor. A 
narrow claim, presenting a precise de­
scription and specific application is least 
susceptible to attack by previous pat­
ents. Broader claims, describing the 
principles and applications of the in­
vention in more general form, provide 
the invention with a much more all- 
inclusive monopoly.

To illustrate his presentation, Lawler 
distributed amongst the members sev­
eral patents illustrative of the points 
covered. —DOUGLAS WM DUPEN
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Van-Sweep
MODEL IF

Cigna-Sweep model skv 
ALL ELECTRONIC - AUDIO, VIDEO, VHF 

SWEEPING OSCILLATOR
COVERS W-l-D-E RANGE

200 cps TO 220 me
• One wide video sweep from 10 me down 
to 1 kc • Highly stable, narrow-band video 
freq, sweeps 20 kc (on variable bands) 200 
cps (fixed) • Logarithmic sweep for low-end 
expansion • Linear sweeps 0.2 cps to 30 cps 
(linear sweep locked to line freq.) • Audio 
sweep 200 cps to 20,000 cps • Eight fixed, 
narrow-band video freq, sweeps for repeti­
tive operations • Fundamental freq. 10 me 
—220 me (widths to 30 me plus) • Contin. 
variable center freqs. 10 kc to 220 me on 
direct reading dial • High-level RF output— 
1.0-V rms Into 70 ohms • AGC’d to ±0.5 db 
over widest sweep ................ $1295.00
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-KAY- 
Precision Electronic 
INSTRUMENTS

|T

William D. Myers, who has been with 
Hewlett-Packard Co. for 16 years, has 
been named manager of a new preci- ; 
sion components division. Myers was 
formerly manager of the electrical en­
gineering section of the company's man­
ufacturing engineering department.

Beat frequency oscillator providing sweeps 
continuously variable from 50 kc to 40 
me wide in two bands, 10-500 me and 
400-900 me. Sweep rate variable around 
60 cps with line ’lock-in’; RF output from 
0.07 to 0.15 V rms into nom 70 ohms, 
blanked for true zero reference. Calibrated 
dial shows center frequency. Negligible 
leakage; low harmonic distortion $625.00

■ ■.

I

;ii Alega-Sweep 
’ 777 -A I

WRITE FOR KAY CATALOG 
h A// prices f.o.b. Pine Brook, N. J. 

V— - ■€ A V—-
ELECTRIC COMPANY

MAPLE AVE. PINE BROOK, N. J.
Dept. G12 CApitol 6-4000

West Coast Representative: 
KENNEMATT COMPANY

P.O. Box 2007, Van Nuys, California

•n

december 1 96^

MORE LANGUAGE

diameter photo-store of 30 megabits. A 
high resolution Eastman film was used 
here. The bit rate of the machine was 
one megacycle and an average access 
time from memory was 10-20 milli­
seconds.

Zhernta-J'tode
Basic noise source accur­
ate to ± 0.1 db. Range 1 
kc to 1100 me. 3 heads: 
Noise head (A) 2-1100 me; 
L.F. head (B) 1 kc-300 
me (both 50 ohms, un­
bal.); selectable imped, 

head (C) 0.25-300 me. Noise measurement 
to 10 db. Noise temp. 2200° K. Noise out. 
independent of generator VSWR. Noise 
temp, read directly on meter. Portable, 
battery or line operated: long life thermal 
element. With standard head ....... $550.00

International Business Machines Corp., 
San Jose, has made the following per­
sonnel changes: A. G. Anderson, man­
ager physics department, research lab­
oratory,- Don V. Couden, manager of 

reliability and serviceability program 
in the general products division devel­
opment laboratory; W. A. Gross, man­
ager, applied mechanics department, 
research laboratory,- Henry A. Head, 
manager of market planning in the 
advanced systems development division fl

(Continued, on page 24)

A Vari-Sweep with Markers — a complete 
alignment instrument 4-120 me in six 
overlapping bands. RF Output: 1 0 V rms 
into 70 ohms, held constant by fast acting 
AGO. Continuously variable pip marker 2- 
135 me; up to 11 pulse markers set at cus­
tomer’s specs. Continuously variable sweep 
width from kc to as much as 40 me. Direct 
reading individually calibrated frequency 
dial. Fundamental frequency, 4-120 me. 
Complete with 11 crystal markers..$995.00

1
Levinthal Morris

Dr. Elliott C. Levinthal, chairman of 
the board of directors of Levinthal Elec­
tronic Products, Inc., a subsidiary of 
Radiation Incorporated, and formerly 
president and general manager, has 
announced the election of Albert J. Mor­
ris as president and general manager. 
Morris has been serving as senior vice 
president for engineering. Levinthal, in 
addition to serving as a member of 
the Board of Directors of Radiation, In­
corporated, will serve as a staff vice 
president of Radiation Incorporated

Harry Heard, formerly chief engineer, 
is elected to the position of vice presi­
dent and chief engineer of the r-f sys­
tems division; Meryl Burns, formerly 
chief engineer of Radiation's space com­
munications division in Mountain View, 
is elected to vice president and chief 
engineer of the space communications 
division, and Eldon Anderson is elected 
to vice president and production man­
ager of Levinthal Electronic Producs, Inc.

Building expansions are currently be­
ing announced, or completed and 
dedicated, by the following: Beckman/ 
Spinco has a 43,000-sq-ft addition un­
der construction in Palo Alto; Lockheed 
missiles and space division plans a 
four-million-dollar expansion consisting 
of a 1 72,800-sq-ft engineering and lab­
oratory building in Sunnyvale, to begin 
January, for occupancy by June, Phiko 
Corporation, whose president, James M. 
Skinner, Jr., appeared in Menlo Park 
for the formal dedication of a Sierra 
Electronic Corp, division expansion of 
50,000 sq ft to their basic 35,000 sq ft, 
also announced a five million dollar 
building program to add 250,000 sq ft 
to the western development laborato­
ries in Palo Alto; Shell Development 
Company, has completed a multi-mil­
lion dollar expansion program at its

Arthur H. Hausman has been ap­
pointed vice president and director of 
research at Ampex Corporation, suc­
ceeding Walter T. Selsted, who was re­
cently appointed vice president, engi­
neering, for the Corporation.

For the past 1 2 years, Hausman has 
been with the U.S. Government in re­
search and development. His most re­
cent position was in the Department 
of Defense, Washington.

Emeryville research center through con­
version of a 5-story warehouse adjacent 
to the existing research facility; and 
Western Scientific Instrument Co., Inc. 
announced the start of construction on 
a new building on Warrington Street 
near Bay Road in Redwood City—the 
completed facility to include the first 
commercial primary-standards labora­
tory in Northern California.

Griffith had some examples of the 
Mark II translation of the Russian news­
paper Pravda. Although the translation ■ 
was in pidgin English because of the j 
word-for-word translation, the text was j 

still readable and very interesting.
__j. A. BOYSEN 1
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VARBAN
ASSOCOAT^S

Microwave Tube R. & D. 
Microwave Test Eng.

Microwave Specifications Eng.

Electro-Mechanical Des. 

Transistor Circuit Dev. 
Systems Des. & Analysis 

Mfg. Engineering 
Management

Current opportunities exist for 
Qualified Engineers in:

MENLO PARK:
635 Oak Grove • DA 6-7937

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE

impressed
at the variety of 

power supplies available 
quickly from McCarthy

VARI AN 
associates

december

• Militarized
• Special
• Laboratory types

—regulated or unregulated
• Frequency sources
• AC line regulators 

—electronic type . . . 
transformer and mag-amp 
type—400 cycle . . . 
airborne . . . militarized

Write or ’phone in your needs.

PASADENA:

1055 E. Walnut • MU 1-7411

Long associated with creative 

engineering, Varian Associ­

ates continues to diversify 
product activities which cur­
rently include Microwave 
Tubes and Components, Spec­

trometer Systems, Laboratory 
qualify Electromagnets, Re­

corders, Magnetometers, and 
Geophysical Instruments, Elec­

tron Linear Accellerators, ASW 
Systems and Components and 
High Vacuum Systems and 

equipment.

If you are interested in small 

work groups, advancement 

opportunity based on perform­
ance, competent technical as­
sociates, a liberal employee 
benefit program including 

Cash Profit-Sharing, Stock Pur­
chase Plan, Paid Insurance 
and others, and most import­
ant, the opportunity to make 
significant individual contribu­
tions, please contact Denver 
Groff, Tech. Employment Dept.:

Is seeking qualified Electronic 
Engineers and Physicists to fill 
key positions in New Develop­

ment Groups and in Expand­
ing Existing Programs.

Now he calls McCarthy for complete data on any of 150 
power supplies. He gets help on proper application, plus 
good follow through on problems. He can choose from 
four comprehensive lines, with current outputs from 1 
ma to 500 amps . . . voltages to 500,000 volts. With so 
many models available, he usually fills his needs with 
standard types, avoiding the extra cost of specials.

McCarthy supplies the following types:
o Mag-amp
o Fully transistorized 
o High voltage-klystron, 

electrostatic, x-ray, 
insulation testers

• DC to DC
• DC to AC
• AC to DC
• AC to AC
• Airborne

Instruments to Control... Measure.. .Record
SAN DIEGO;
3460 Ingraham St. • BR 4-1100

PHOENIX:
111 W. Osborn Rd. • CR 9-1891

SACRAMENTO-FOLSOM: 
ENterprise 1-0879 ► local call

611 HANSEN WAY PALO ALTO, CALIF. 
DA 6-4000
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Blachman

NEW Opportunity for
Sales-Minded

Electronics
Engineer

in Junior Sales Position

with Peninsula Manu­

facturers Representative.
O Frequency ranges 25-54, 140-175, 400-470,

Rapid advancement after

further information call:

WRITE FOR BULLETIN

Local Rep.: James S. Heaton • 413 Lathrop Street, Redwood City • EMerson 9-5278

24 — grid
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Jeffers

TECH-SER, INC.
DA 5-3251

We are far out in front in the design and construction of airborne 
systems which utilize display consoles. Scientists and engineers 
who are interested in digital display, video, and deflection cir­
cuit design for these consoles will find profit in writing to our 

Mr. S. L. Hirsch.

The Model 560-FM 

Standard Signal 

Generator 

is specifically 

designed to meet 

the exacting 

requirements 

of the Mobile 

Communications 

industry.

LITTON SYSTEMS, INC Tactical Systems Laboratory 
Canoqa Park, California

Model 560-FM
Price - $640.00

deceinber I960

MEASUREMENTS
Standard Signal

Generator
for mobile communications...

MEASUREMENTS
A McGraw-Edison Division 

BOONTON, NEW JERSEY

MORE SWINGS

commercial group; A. S. Hoagland, 
manager, special studies department, 
research laboratory; Otto Kornei, man­
ager of magnetics in the advanced 
technology group of the general prod 
ucts divisions development laboratory, 
J. D. Michaelsen, manager, photo-chem­
istry department, research laboratory, 
R M. Walker, manager, magnetic re­
cording department, research labora­
tory; E. Rae Wooding, manager, special 
systems engineering, general products 
division development laboratory Dr 
Gardiner L. Tucker, manager of the re­
search laboratory, will function as in­
terim manager of a systems-science 
department under the new organization

Sylvania Electric Products, Inc. wel­
comed Dr. Nelson M. Blachman back 
to EDL after a two-year assignment 
with the London branch of the Office

(Continued on page 26)

890-960 Me.
© Fine tuning control shifts carrier ±8 Kc.
O Peak deviation to ±16 Kc. read directly 

on meter.
O Residual FM less than 100 cycles at 460 Me.
• Output 0.1 to 100,000 microvolts accurate

±10% across 50 ohm termination.
O Excellent stability.
• Modulation by 1000 cycle internal s'—-

or by external source. f
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ENGINEERING
WOW YOURS

FOR THE 
ASKING...

AC POWER 
FROM

BEHLMAN^

DELAY-LINE 
FLATS

New elliptical core de­
sign offers wide range 
of characteristics.

Electro Scientific Industries 
7524 S. W. Macadam Avenue 

Portland 19, Oregon

COLUMBIA TECHNICAL CORP.
61 02 Thirty-First Ave. — Woodside 77. N. Y.

Behlman is offering this guide to AC power supplies as a service to those 
engineers who have a need for extremely accurate and exceptionally stable 
AC power — single, two and three phase. For your free copy, send the coupon 
below to: Behlman Engineering Company, 2911 Winona Ave., Burbank, Calif.
NAME------------------------------------------------------------------------------------- ----------------------------------------------------------

ADDRESS

COMPANY___________________________________________ ______________________ ____________

BEHLMAN ENGINEERING a subsidiary of Electronic Energy Conversion CorporationĴ
iecember

Electro Scientific Industries 
needs an experienced elec­
trical engineer to assume 
responsibility for the prep­
aration of all construction 
manuals associated with a 
full line of precision instru­
ments. Should have degree 
in electrical engineering, but 
significant experience will 
also be considered. Some 
writing experience desir­
able. Excellent working con­
ditions. Call or write to . . . 
Charles Davis, CH 6-3331, 
PORTLAND, OREGON.

DELAY LINES
Excellent transmission 
fidelity.

Our Delay Lines are being 
used by leading manufac­
turers of commercial and 
military electronic equipment.



NEW DC-T0-450 KC
X-Y OSCILLOSCOPE

Moore

$625

I

I

ACTUAL SIZE
10,000 UH

ASK FOR OUR MICRO-MITE BULLETIN

december 1 9 6 (26 — grid
J

J?ALP ALTO

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

Nicknamed the "Micro Mite”, <hese reliable, rugged coils 
exhibit high Q, very low distributed capacity, all concentrated 
into an amazingly small package.

Barco, Inc., of Milwaukee has ap­
pointed A & P Electronic Sales, San Fran­
cisco, as sales representatives for its 
line of electrolytic capacitors.

Identical Horizontal and Vertical 
Specifications:

Differential input—all sensitivities 
1mv/cm to 20 v/cm—calibrated 
Constant input impedance

21 Calibrated Sweeps
1 jusec/cm to 5 sec/cm

Sweep Magnifier
X2, X5, X10, X20, and X50

Jensen

more swings
of Naval Research, promoted Leonard 
M. Jeffers from EDL customer relations 
to supervisor of technical publications; 
and appointed Paul E. Jensen to head 
the EDL engineering writing section, 
from his previous activities in liaison 
and publications.

< •■‘A

The "Micro Mite” coil construction permits miniaturization 
without the use of ferrite materials, thus maintaining 
temperature stability to 125 C. These hermetically sealed 
molded coils conform to MIL-C-15305A.

Tektronix, Int. FIELDQKBciM
701 Welch Road, Palo Alto, California, DAvenport 6-8500

Kendric A. Moore has joined Granger 
Associates as manager of aviation prod­
ucts. Moore has been based in Nev/ 
York as manager of communications j 
for Pan American World Airways' over- 1 
seas division. From 1945 to 1959 he i 
was superintendent of radio engineer­
ing for the Pacific-Alaska Division of 
PAA. Moore has been active in ARINC, 
AEEC, and airline-industry committees 
in promoting airline communications 
improvement and reliability programs. 1

Dear Sir-.
I have the privilege of being a part 

of the Technical Fellowship of an en- ’ 
terprise — Data International — which 
was established to improve communi­
cations between individual missionaries 
in the field and competent help al 
home. All manner of requests for tech- 
nical inputs are received and replies 1 
are prepared by interested members 
of the technical community.

At this time we have a request for 
back issues of the IRE Proceedings from 
William Haney, a technical missionary I 
with Centro Audio Visual Evangelico in 
Brazil. Other requests like this have 
depleted our source of supply. It oc­
curred to me that perhaps Grid would 
run a short item directing those who 
have back issues to donate to this 
purpose to send word of their avail i 
ability to William Hoff at Data, 3201 
Middlefield Road, Palo Alto, Calif.

Yours very truly, 
Paul W. Crapuchettes

Grid editorial offices already have been happily 
involved in publications clearing-house activities 
of this general sort. Maintaining lists of "haves 
and "have nots" will be a continuing functionl 

and members are urged to utilize either a$.| 

pect.—Ed.

CHOKE ft
cools f

g r i (I r e I ur n
LETTER TO THE EDITOR

Atherton, California

Miller's new "Micro Mite” coils are perfect for use where 
weight, space and high Q considerations are involved. Their 
volumetric reduction ranges up to 80%, with current ratings 
approximately 75-300 millamps and standard series values up 
to 10,000 uh.

TYPE 503
f.o.b. factory



Gives you

SCOMBE

ELECTRONIC ENGINEERS
&

SCIENTISTS
Price: $365

free

(Companies pay the fee, of course.)

Inc.

december 7 9 6 0

ENGINEERING
^REPRESENTATIVES

• American Measurement & Control, Inc.
Torque Motors, Servo Valves 

•James Cunningham, Son & Co.
Crossbar Switches, Scanners

• Diehl Manufacturing Co.
Servo Motors, Tachometers

• Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras 

•Julie Research Laboratories, Inc.
DC Standards, Precision Resistors

• Owen Laboratories, Inc.
Power Supplies, Strain Gage Balances

• Theta Instrument Corp.
Synchro Test Equipment

0 Voltron Products, Inc.
Expanded Scale Meters

ICB1 ______~ 2 to 20 ohms over
0 to 10 v, 1000 cps output; less than 5000 ohms on de

I
I

★ LUSCOMBE ENGINEERING CO.
1020 S. Arroyo Parkway 
Pasadena, California 
MUrray 2-3386

★ 130 NORTH B STREET
San Mateo, California 
Diamond 2-7057

BALLANTINE 
MODEL 42O-AC-DC 
CALIBRATORDrop in for a

ABACUS

Ballantine’s Model 420 Cali­
brator has proven to be an 
extremely useful instrument 
for quickly checking the cali­
bration accuracy of voltmeters 
and oscillographs.

Its long term stability is 
such that you can rely on it 
for better than when us­
ing it with a calibration chart, 
and 1/2% without the chart. 
Accuracy checks can be made 
with it in less than a minute. 
This will help you to reduce 
materially the out-of-service g 
time for voltmeters that other­
wise might have to be sent to 
a central calibration depart­
ment.

accurate, continuously variable 
voltage outputs

0 to 10 v RMS, 1000 cps 
0 to 10 vX, 1000 cps 
OtolOvOC Especially useful

for checking accuracy 
of laboratory voltmeters

and oscillographs

SPECIFICATIONS
Internal Impedance off Outputs: 
range t____ ,
output.
Distortion and Hum: Less than 0.25%.
Setting Resolution: Approaches 0.01% above 10 mv.
Power Supply: 115 v, 50-60 cps, 35 watts; 230 v, 50-60 cps 
on request.
Dimensions: 6" h, 6%" w, 10%" d.

Write for brochure giving many more details
— Since 1932 —

O BALLANTINE LABORATORIES 
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF ycihoAMPLITUDE. FREQUENCY. OR WAVEFORM WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR iicn REQUIREMENTS FOR 
INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER OT °C AND DC 'AC

Represented by CARL A. STONE ASSOCIATES, Inc., 825 No. Son Antonio Rd. — pa|o A^CJ.SfS°R,ES'

grid — 27

Professional & Technical 
Recruiting Associates

(A Division of the Permanent 
Employment Agency)

825 San Antonio Rd. Palo Alto 
OA 6-0744

and learn about the opportunities 

for career advancement with our 

many client firms on both the West 

and East Coast.

PEAK 
to 

PEAK y



theevents interest section
MEMBERSHIP STATUS

NON-IRE EVENTS

Data Processing System!

IRE PAPERS CALLS

Z 960
28 — grid

Tung-Sol 5687 
contributes to the

of
IRE MEETINGS SUMMARY

prime reliability of 
the IBM 709

January 16-17—Symposium on Space 
Instrumentation. Washington, D.C. Can­
celled.

Kyriokos V. Krestos 
John R. Largent 
James P. Lesniak 
Gerald E. Lewis 
Herbert E. Lindberg 
James B. Lindgren 
Darrell H. Liston 
George M. Loh 
Herman Loopeker 
R. Ray Mangold 
Robert C Mason 
Bruce A. McElhoe 
Donald K. Melvin 
Francis N. Miller 
William N. Mills 
James L Mongillo 
Andrew J. Nichols, III 
John A. Nicoletti 
Roy E. Olson 
E. Kenneth Peterson 
Michael L. Pullen 
Stanton E. Quail 
Zack D. Reynolds 
Max A. Richman 
Claude Romans 
J. Ballard Sampson 
Elmer S. Seeley 
Eugene B. Sheker 
James E. Simpson 
Glen H. Smeroge 
David A. Spaulding 
Gerald T. Stillman 
James E. Stubbles 
George L. Turin 
Robert W. Vaughan 
David A. Word 
Jack E. Wilson 
William L. Wise 
Robert J. Wohl 
Alon F. Woldow 
Thomas W. Wright 
Daniel K. Yee 
Herbert M. Young 
Leo Young 
Ralph W. Young 
Barry B. Woo

Thomas T. Inouye 
Walter W. Jones 
John F. Kane 
Roy E. Kelo 
Harry A. Kline

Your stocking distributors:
OAKLAND
ELMAR ELECTRONICS
140 11th St.
TE 4-3311

SAN JOSE
SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

SAN FRANCISCO
PACIFIC WHOLESALE
1850 Mission St.
UN 1-3743

SENIOR MEMBER
Thomas J. King

MEMBER
Bruno W. Barchenger 
Glenn P. Barney 
George J. Bertuccelli 
Mel H. Breitsprecher 
Richard E. Brownlie 
Philip F. Chew 
Ted J. Crowther 
Anthony D. Ferrari 
Robert J. Hansen

Your Tung-Sol Representative:
NEILL B. SCOTT
6542 Kensington Ave. 
Richmond, BE 2-8292

ASSOCIATE MEMBER
Arthur W. McLaughlin

December 31—Abstracts of approxi­
mately 250 words with brief profession­
al record of author, in duplicate, for 
Fifth National Symposium on Global 
Communications (GLOBECOM V), Chi­
cago, May 22-24, 1961). Send to: Don­
ald C. Campbell, ITT-Kellogg, 5959 So. 
Harlem Avenue, Chicago 38, Illinois.

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

January — Conference on Magnetic 
& Dielectric Devices. Lockheed Missiles 
and Space Division, Palo Alto, Calif. 
A. K. Wing, ITT Labs., Nutley 10, N J.

January 1—500-1 000-word abstracts 
for PGIT 1961 Symposium on Transmis­
sion and Processing of Information (MIT 
September 6-8, 1961). Send to Peter 
Elias, RLE, MIT, Cambridge 39, Mass.

Morimi Iwoma 
Berlen A. Kanody 
James P. Lesniak 
Fred A. Loewy 
Charles T. Markee 
Emory W. Meeker 
John W. Riggen 
Robert P. Rumble 
Per S. Skullestod 

Theodore Van Duzer

de c ember

® TUNG-SOL
ELECTRON TUBES 
SEMICONDUCTORS

On Saturday, December 24, at 4:30 
p.m., KPFA-FM, 94.1 megacycles (also 
KPFB-FM, 89.3 me), Berkeley, will broad­
cast the regular "Equipment Report" 
program by R. S. MacCollister. The 
subject of this program will be the 
Transis-tronics, Inc. TEC Model S-15 all­
transistor integrated output-transform­
erless stereo power amplifier.

January 8-12—Symposium on Ther­
mo-electric Energy Conversion. Statler 
Hotel, Dallas, Texas. Philip Klein, Gen­
eral Electric Co., Syracuse, New York.

January 1 1—Peninsula Chapter, Cali­
fornia Society of Professional Engineers: 
"Building for Professional Growth," a 
special meeting for prospective mem­
bers to answer their questions about the 
NSPE. Hillsdale High School (Little The­
atre), San Mateo, 8:00 p.m

Following are the names of IRE mem­
bers who have recently entered our 
area, thereby becoming members of 
the San Francisco Section:
Richard J. Aaron 
Jon P. Aosterud 
Cardis L Allen 
Jose C. Alvarez 
Agostino Arcidiacono 
Robert S. Baldwin 
Ronald R. Bonducci 
Bartow Bechtel 
Wallis D. Bolton 
David E. Bowser 
Peter Burger 
John Chow 
Richard E. Cordray 
Thomas F. Crossman 
Richard T. Dawson 
Norman L. De Noon 
Paul J. Dionne 
Constantine Dolkas 
John C. Eidson 
Robert J. Espinosa 
Michael O. Felix 
Wayne A. Flemming 
James A. Forgey 
Victor R. Frank 
Edward C. Fraser 
Jeffrey I. Frey 
Gregory Ganifcs 
Ralph W. Gcrchberg 
William G. Granat 
Colin Hacking 
Donald W. Haney 
Paul Hodges 
John W. Hogg 
Dav d A. Hornby 
James A. Howard 
Howard T. Humphrey 
Norman L. Huntington 
Claude A. Jockman 
Colin M. Jones 
Walter V. Jones, Jr. 
Russell C. Jouett 
D. P. Kanellakos 
Allen D. Keimig, Jr. 
Raymond G. Kenyon 
Norman E. Kerver 
Walter A. Koenig

December 20—Complete papers or 
200-word abstracts for PIB Symposium 
on Electromagnetics and Fluid Dynam­
ics of Gaseous Plasma (New York City, 
April 4-5, 1961). Send to Symposium 
Committee, Polytechnic Institute of 
Brooklyn, 55 Johnson Street, Brook­
lyn 1, New York.

January 9-11—7th National Sympo­
sium on Reliability & Quality Control. 
Bellevue-Stratford Hotel, Philadelphia, 
Penna. Robert L. Schwerin, ACF Elec­
tronics Div , ACF Industries, Inc., 1 1 
Park Place, Paramus, New Jersey.

Following are the names of individ­
uals who have been elected to current 
membership: 
Donald W. Baird 
David M. Ball 
Robert A. Boumheckel 
Chris C. Billot 
Glenn A. Black

More and more in modern appli­
cations where there can be no 
compromise in component per­
formance and reliability you’ll 
find designers specifying Tung- 
Sol products. For quick and effi­
cient technical assistance in the 
application of Tung-Sol tubes, 
transistors, silicon rectifiers and 
miniature lamps, contact:

January 1—500-word abstracts, in­
cluding an original and four copies, for 
the 1961 7th Regional IRE Technical 
Conference & Electronic Exhibit (Phoe­
nix, Ariz., April 26-28, 1961). Send to: 
H. W. Welch, Jr., Motorola, Inc., P.O. 
Box 1417, Scottsdale, Arizona.
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Write or call
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Lynch Communication 
Systems Inc.

Wesgo—long the standard of the vacuum tube industry, 

a growing supplier of semiconductor components.

695 Bryant Street 
San Francisco 7, Calif. 

Telephone: EXbrook 7-1471

High alumina ceramics—three vacuum-tight aluminas with Al20, contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum Al20.). 
These strong, hard, abrasion resistant ceramics offer exceptional chemical 
inertness, high thermal conductivity, superior electrical properties, even at 
extremely high temperatures. Available in sizes and shapes to meet your 
individual specifications.
Ultra pure low vapor pressure brazing alloys—a complete range of melting 
points and wetting characteristics, available in wire, ribbon, sheet, powder, 
preforms and the new Wesgo Polyform, for flexibility and economy.
“VX” Super Refractory—Wesgo ceramics with uniquely high resistance to 
thermal shock, ideal for use in furnace brazing, available in boats, slabs, special 
brazing fixtures.
Silver metallizing paint & flake—electrically conductive coating for ceramics, 
glass, plastics, mica, titanites, paper and other materials.
Precious metals—high purity platinum, gold, silver and alloys of these 
metals in many forms to meet your need.

D. L. OESTREICHER
Manager of Engineering

WESGO-a /oca/ manufacturer offering these 
premium quality products to the electronics industry:

WESTERN GOLD & PLATINUM COMPANY
Located to serve you • Dept. G11. 525 Harbor Blvd. • Belmont. Calif. • LYtell 3-3121

I '“BeeAnton, £ Mfatiey
San Carlos, California

capsule

Experienced engineers for de­
sign of carrier telephone and 
multiplex equipment. Transistor 
circuit design experience neces­
sary.

Engineers who associate with 
Lynch will find greater oppor­
tunity to use their abilities and 
enjoy participating in the growth 
of this outstanding company. Sal­
ary and other benefits will ade­
quately meet your requirements.

VIBRATION EXCITER
Rotocon is a complex-wave vibration 

exciter, designed for rapid checkout of 
production-line items.

Designed by Convair-Astronautics and 
manufactured under exclusive license 
by Rototest Laboratories, Lynwood, Cali­
fornia, Rotocon supplies wide-band 
complex vibration to payloads up to 
120 pounds without the need for com­
plicated control or monitoring systems.

Single switch control and automatic 
shutoff allows reliable operation by 
production line personnel. Nuisance 
noise is negligible, and the unit may 
be operated in production areas.

Available now, Rotocon sells for 
$3,850. Rototest Laboratories, Inc., 2803 
Los Flores Blvd., Lynwood, California.

Beckman & Whitley is a well estab­
lished concern in both of these fields 
as well as in missile components.

High-speed research and instrumenta­
tion cameras and meteorological in­
struments are the activities of our 
instrument division. A versatile man 
with a BS or MS in either electrical 
engineering or physics, a good grasp 
of circuitry and systems, an analytical 
approach, and the ability to take re­
sponsible, decisive action, will find 
an interesting and unusual career in 
this division.

It will be this man’s primary task 
to see that the latest concepts and 
techniques of electronics are kept con­
stantly applied to the camera and 
meteorological activity. For this, he 
must have a wide range of technical 
interests and 5 years of electronic in­
strumentation design or development.

If you are interested please forward 
resume or call the Personnel Depart­
ment at LYtell 1-8241.

new product 
advertisement
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Neely Enterprises 
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.....O'Halloran Assoc.
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McCarthy Associates 
...O'Halloran Assoc. 

........McCarthy Assoc. 

............White and Co. 
lay Stone & Assoc. 

Instruments for Measurements 
Jay Stone & Assoc. 

. . . T. Louis Snitzer Co. 

............. V. T. Rupp Co.
Neely Enterprises 
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Premmco, Inc.

.White and Co.
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Aerospace Corp....................................................  
Ballantine Laboratories ......................................................
Beckman & Whitley, Inc......................................................
Behlman Engineering Co....................................................
Columbia Technical Corp....................................................
Components Corp....................................................................
du Pont de Nemours & Co. (Inc.), E. I............................
Electro-Mechanical Research, Inc....................................
Electro-Scientific Industries, Inc  
Elmar Electronics, Inc...........................................................
General Radio Co............................................................
Gertsch Products, Inc.............................................................
Hewlett-Packard Co..............................................................
Hill Co., J. T., 1682 Laurel, San Carlos: LY 3-7693 
Jet Propulsion Laboratory ...............................................
Kaufman, Jack, 126 -25th, San Mateo; Fl 1-4942 
Kay Electric Co........................................................................
Litton Industries, Electronic Equipments Div.............
Luscombe Engineering Co...................................................
Lynch Communication Systems Inc................................
McCarthy Assoc., 635 Oak Grove, Menlo Park;

DAvenport 6-7937  
Measurements Corp..............................................................
Miller Co., J. W..............................................................

ADVERTISERS-------------- ---------------------------------------------------
Neely Enterprises, 501 Laurel, San Carlos; LYtell 1-2626;

1317 - 15th St., Sacramento, GL 2-8901 4,30 
O'Halloran, John Francis & Associates, 825 San

Antonio, Palo Alto; DAvenport 6-1493 10, 30 > 
Perkin Electronics Corp  14 
Permanent Employment Agency  27 
Premmco, Inc., P.O. Box 412, Alameda; LA 3-9495  30 
Rantec Corp  19
Rototest Laboratories, Inc ................................................... 29
Rupp Co., V. T., 1182 Los Altos Ave., Los Altos;

WHitecliff 8-1483 
Snitzer Co., T. L., 515 So. Mathilda Ave., Sunnyvale;

REgent 6-6733 
Space Electronics Corp ..................................................
Space Technology Laboratories 
Stanford University  
Stone & Associates, Jay, Box 583, Sunnyvale;

Yorkshire 8-2770 ...........................................................
Tech-Ser, Inc
Tektronix, Inc.................................................................................
Tung-Sol Electric Inc...................................................................
Varian Associates 
Western Gold & Platinum Co.................................................
White & Co., 788 Mayview, Palo Alto; DA 1-3350

Manufacturer Representative

Ace Engineering & Meh. Co Premmco, Inc. 
Accurate Instrument Co Jay Stone & Assoc. 
Acton Laboratories White and Co. 
Adage, Inc J. T. Hill Co. 
Airflow Company Premmco, Inc. 
Ameray-Nuclear Shielding Prod. Div White & Co. 
American Mach. & Fdry McCarthy Assoc. 
American Optical Co., Instrument Div J. T. Hill Co. 
Analab Instrument Corp V. T. Rupp Co. 
Antlab, Inc  ........Jay Stone & Assoc.
Baldwin-Lima-Hamilton Corp ................... Neely Ent.
Beckman Berkeley Division V. T. Rupp Co. 
Behlman Engineering Co T. Louis Snitzer Co. 
Bogart Microwave Jay Stone & Assoc. 
Bomac Laboratories, Inc Neely Ent. 
Boonton Electronic Products, Inc O'Halloran Assoc. 
Consolidated Electrodynamics Corp Jack Kaufman 
Data Instr., Tele T. Louis Snitzer Co. 
Datafilter Corp ......Jay Stone & Assoc.
Daytronic Corp McCarthy Associates 
DuMont Labs, Tubes & Instruments J. T. Hill Co. 
Dynamics Instrumentation Co J. T. Hill Co. 
Dymec, Div. Hewlett-Packard Co Neely Ent. 
E-H Research Laboratories, Inc V. T. Rupp Co. 
Edgerton, Germeshausen & Grier, Inc J. T. Hill Co. 
Electro-Pulse, Inc T. Louis Snitzer Co. 
Electro Switch Corp Jack Kaufman 
Electronic Associates O'Halloran Assoc. 
Electronic Measurements Co O'Halloran Assoc. 
Electronic Mechanics Inc Jack Kaufman 
Emerson & Cuming... McCarthy Assoc. 
EMI-Electronics, Ltd White & Company 
Empire Devices Products White and Company 
ERA Engineering, Inc Premmco, Inc. 
John Fluke Mfg. Co McCarthy Assoc. 
Franklin Electronics, Inc T. Louis Snitzer Co. 
General Communication T. Louis Snitzer Co. 
Genesys O'Halloran Assoc. 
Gladding McBean & Co Jack Kaufman 
Glass-Tite Industries Jay Stone & Assoc. 
Goodrich, B. F., Sponge Prod. Div...Jay Stone & Assoc.
Guardian Electric Mfg. Co Jack Kaufman 
Hewlett-Packard Company Neely Enterprises 
Heli-Coil Corp Premmco, Inc.

Manufacturer

Houston Instrument Corp.. 
Huggins Labs., Inc  
Hughes Products Co  
Impact-O-Graph Corp  
Irvan Engineering Co., Inc 
Jerrold Electronics.... 
Kauke and Co., Inc.. 
Keithley Instruments 
Kepco, Inc  
Kin Tel  
Laboratory for Electronics  
Lawrence Manufacturing Corp. 
Levinthal Electronic Nuclear Div 
Levinthal Electronic Equip. Div. 
Lindsay Structures 
Massa Div., Cohu Electronics . 
Menlo Park Engineering. 
Microwave Electronics Corp.. 
Millivac Instrument Div., Cohu 
Narda Microwave Corp.. 
Norwood Unit-Detroit Controls. 
Optimized Devices  
Oregon Electronic Mfg. White and Company 
Peerless Elec. Prod. (Altec Lansing) 
Polarad Electronics ...... ..
Radiation Counter Labs  
Sanborn Company ...................
Sanders Electronics, Ltd  
Scientific-Atlanta, Inc  
Sensitive Research Instrument. . 
Sierra Electronic Corp  
Sorensen & Co  
Sperry Microwave Electronics Co 
Statham Development Corp  
Technibilt Corp J. T. Hill Co. 
Telonic Industries T. Louis Snitzer Co.
Ultrasonic Corp, of America Premmco, Inc. I 
Vac. Tube Prod. Div. (Hughes Aircraft). Jack Kaufman 
Varian Associates Neely Enterprises 
Waters Manufacturing, Inc J. T. Hill Co. 
Wayne Kerr Corp McCarthy Associates 
Wiancko Engineering Co V. T. Rupp Co. 
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Inc.
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1000 Series

NBS Certified

certification provided in terms 
of a Gertsch standard traceable

Gertsch
Ratio Standards

—Gertsc/i—
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

Hl

AC ratio accuracy 
to 0.0001% j

Three basic ratio sections are available: high frequency AC, low 
frequency AC, and DC, supplied in a variety of combinations.

You can obtain maximum AC ratios up to 1.111111, or minimum 
down to — .111111. AC sections feature transient suppression, 6- or 
7-place resolution, and terminal linearity of .0001%.

DC sections employ a Kelvin-Varley resistive divider with 6-place 
resolution and terminal linearity of .001%. All units available for 
case or rack mounting. Request Bulletin 1000.

If you require NBS traceability on your present RatioTran^’, we will 
calibrate your unit and supply certification, for a nominal charge.
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Variacs are backed by 
General Radio's 2-year Warranty.

Write For Complete Information

A Research Tool
Variacs control current through coils used 

for heating ingot of experimental 
semiconductor material.

i
GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

Branch Engineering Office in SAN FRANCISCO 
1186 Los Alios Avenue, Los Altos, California

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

Vanac

An Integral Part of Your Equipment 
This high-vacuum pump incorporates three Variacs 
for the control of motor speed and voltages.

. A Handy Workbench Accessory
I Engineer uses a Metered Variac to check voltage range 
I specifications of a prototype electronic instrument.

. . . featuring DURATRAK,* G-R’s exclusive 
treatment for the Variac contact surface.

•U. S. Patent No. 2,949,592


