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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, 1961: 
Cover: Celebrating IRE award‐winners.  Of the six awards that IRE gives, four of 

the five USA recipients are in the Bay Area.  Also profiled are seven new 
IRE Fellows. 

p. 7: The editorial points out that the SF Section of the IRE started with 50 
members in 1916.  It started growing rapidly from 1955 onwards.  The IRE 
itself will be 50 years old in 1962, with 100,000 members.  And we get the 
first rumblings of a possible merger between the IRE and the AIEE – what 
then becomes the IEEE.  On page 14 is a photo of the heads of IRE and 
AIEE talking about first steps toward consolidation of the two societies. 

p. 9: A summary of J. Presper Eckert’s talk on the past, present and future of 
computers.  He introduced various metrics for evaluating cost and 
performance.   

p. 10: David Steinberg, purchasing manager of Lenkurt Electric, in Belmont, was 
on a panel discussing cost‐reduction methods.  He felt that the 
responsibility belonged to the development engineers.  My first job (in 
1968) was at Lenkurt, and I would sometimes visit David’s office for 
advice and counsel.  I was one of the component test/specification 
engineers.  We made microwave relay systems for multiplexed telephone 
lines; the Southern Pacific railroad built a network down California’s 
Central Valley, following their tracks, so they could avoid the high phone 
tariffs charged by AT&T for their WATS lines.  This later become the Sprint network (“SP” stands for “Southern Pacific”). 

p. 16: Prof. Arthur Schawlow, who recently joined Stanford, gave a talk about solid‐state masers (ie, lasers), and also the new 
ruby‐based laser and how it works, giving coherent optical radiation. 
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Cathode structure is greatly 
improved over similar 
magnetrons. Operable at high 
ambient temperatures, with 
input/output terminals 
permitting pressurization to 
30 psia. Special construction 
minimizes leakage current. 
High power output and low 
operating voltage are 
combined in a compact, 
ruggedized unit. Long life. 
Weight: less than 8V2 lbs.

FEATURES: Frequency 15.9-16.1 kMc.
Peak Power 100 kW. 
Normal efficiency 30%. 
Duty cycle 0.001 Max.
Pulse width 0.06 to 1.2 usee.

The many advantages 
to Bomac’s BLM-071 
magnetron make it readily 
adaptable to navigation, 
high-altitude mapping, 
airport surveillance, and 
similar applications. Write 
for full technical details.

Designers of radar equipment 
will find Bomac Laboratories’ 
new BLM-071 Ku-band pulse 
magnetron meets exacting 
requirements for airborne 
systems: lightweight, rugged, 
powerful. This newest 
contribution from Bomac is 
a fixed-frequency tube 
(15.9-16.1 kMc) rated at 100 kW 
peak, at 0.001 duty cycle.

when airborne radar requires the very best: 

bjmku BANijnnQ

BOMAC laboratories, inc.
BEVERLY 16. MASSACHUSETTS

A Vartan Su&stdtary

Other Subsidiaries ofVarian Associates:
S-F-D LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA, LTD.
SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A.G. (SWITZERLAND)

december



Specify

for your PERMANENT MAGNET requirements

Typical group of permanent magnet assemblies

ALNICO MAGNETS

c SPECIAL PERMANENT MAGNET MATERIALS

I

7309-0

7 9 6 Z grid —3

ARNOLD
SPECIALISTS In MAGNETIC MATERIALS

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

- t J o

’‘ARNOLD”

high degree of stability and uniformity of field is required.
Many sizes and types of Alnico magnets are carried in 

stock for immediate delivery. For more information, write 
for Bulletin GC-106C.

ALNICO VIII
Available from Arnold in production quantities, Alnico 

VIII possesses the highest coercive force of all Alnico 
grades, as well as a high energy product and a relatively 
low temperature coefficient. It is especially suited for 
traveling wave tube focusing applications. Gap flux 
densities as high as 1000 gausses are attainable in tubular
type straight field focusing magnets. Alnico VIII is also 
recommended for applications which involve strong de
magnetizing fields, or where space considerations dictate 
the use of a short magnet. Write for Bulletin PM-119.

ARNOX III

Arnox III is a molded-type magnet having high coer
cive force and moderately low residual induction and 
energy product. Principal uses are for magnetic require
ments which are not stringent, and for a relatively short 
magnet of reasonable cross section. Accurate dimensions 
and close tolerances can be economically obtained. These 
magnets can be premagnetized before assembly, and have 
very high resistance to demagnetization. Slightly better 
magnetic properties are obtained in the pressing direction 
than in other directions.

ARNOX V

Arnox V is a ceramic permanent magnet material com
posed of highly oriented barium ferrite. It has many times 
the energy product of Arnox III and is comparable in 
many applications to Alnico V. Because of its high coer
cive force, its use is recommended in applications where 
a short magnetic length is desirable, or where extremely 
high demagnetizing forces may be encountered.

de c e mb e r

VICALLOY
Vicalloy is a carbon-free permanent magnet alloy con

taining about 10% vanadium, 50% cobalt and the bal
ance iron.

Vicalloy may be fabricated in the form of castings, 
hot rolled bars and forgings, or cold rolled strip, wire and 
tubing. After suitable heat treatment, the material is quite 
readily machinable. Vicalloy is available on special order 
in bar, strip and thin tape for recording purposes.

For more complete information, write for your copy 
of “The Magneteer” Vol. 2, No. 1,

tJ

Arnold permanent magnets are available in all types 
of Alnico material, in sizes ranging from large castings 
weighing over 80 pounds to very small sintered parts 
weighing less than one gram.

Alnico V can usually be depended upon to deliver the 
greatest energy product to the magnetic circuit per unit 
weight of magnet material. It is therefore generally the 
first choice for a magnetic material except where special 
physical considerations are paramount.

Special assemblies such as rotors, traveling wave tube 
magnets, magnetron magnets, etc. may be supplied in an 
aluminum jacket to facilitate mounting and supply an 
added protection to the magnet.

Large magnet assemblies may also be supplied for mass 
spectrometer and other measuring applications where a

& b

L*
Typical group of Arnold permanent magnets, both cast and sintered types.



DECADE POTENTIOMETERS
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HIGH ACCURACY

LOW COST
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HIGH RESOLUTION
WIDE FREQUENCY RANGE

PARTIAL SPECIFICATIONS OF THE MODEL 50A, AS SHOWN
ONLY ONE 7/16" PANEL HOLE REQUIRED FOR MOUNTING

APPLICATIONS:
° For measuring transformer ratios

o Meter calibration

<? Linearity comparison

o Precision attenuators
© Precision Voltage Divider

o As a reliable workhorse for use in:
Ratio Bridges
Precision Power Supplies
Potentiometer Testers 
Data Processing Equipment

I I
I

-►1 L«----- 1/4" PANEL [MAX)
---- ► <----------------- 3 3/4 •------

JOHN FLUKE MFG. CO
P. O. Box 7428 ‘ Seattle 33, Washington

ft a 
functional. KM

PHONE YOUR NEAREST FLUKE SALES REPRESENTATIVE:
ALA, Huntsville, Ala., 534-5733 
ALAS, Seattle, Wash., EA3-8545 
ARIZ, Albuquerque, N.M., AM8-2478 
ARK, Dallas, Tex., FL7-8249 
CAL, Pasadena, Cal., MUI-7411 
COLO, Denver, Colo., MA3-1458 
CONN, Reading, Mass., RE944-3930 
DEL, Rockville, Md., HA7-7560 
DC, Rockville, Md., HA7-7560 
FLA, Orlando, Fla., CHI-1091 
GA, Atlanta, Ga , 233-1141 
IDA, Idaho Falls, Ida , JA2-7992

The Fluke Model 50A Decade Potentiometer is designed and 
manufactured to meet the exacting needs of the laboratory 
and production line. A combination of precision fixed resistors 
plus a precision wirewound potentiometer provides continuous

R. I., Reading, Mass., RE944-3930
S. C., High Point, N.C., 882-6873 
S.D., Minneapolis, Minn., FE8-0523 
TENN, High Point, N C , 882-6873 
TEX, Dallas, Tex., FL7-8249
UTAH, Salt Lake City, Utah, EM4-3047
VT, Reading, Mass., RE2-3930
VA, Richmond, Va , EL5-7931 
WASH, Seattle, Wash., EA3-8545 
W.VA, High Point, N.C., 882-6873 
WISC, Skokie, III , OR5-6700 
WY0, Denver, Colo., MA3-1458

=

FEATU1

ILL, Skokie, III , OR5-6700
IND, Skokie, III , DR5-6700 
IOWA, Skokie, III , 0R5-6700 
KAN, St Louis, Mo., HI4-9494 
KY, High Point, N.C , 882-6873
LA, Dallas Tex., FL7-8249
ME, Reading, Mass., RE944-3930
MD, Baltimore, Md., M04-4401 
MASS, Reading, Mass., RE944-3930 
MICH, Detroit, Mich., UN2-1573 
MINN, Minneapolis, Minn , FE8-0523
M0, St. Louis, Mo., MI7-4350

VOLTAGE RATIO: 0.0000 to 1.0000 

FULL SCALE ACCURACY: RESISTANCE, 

RESOLUTION, 0.002% or better 

INPUT RESISTANCE: 1,000 ohms, 10,000 ohms, 20,000 ohms, and 100,000 ohms 
are standard values. Other values can be supplied on 
special order. 

5 watts

MONT, Idaho Falls. Ida . JA2-7992 
NEB, Kansas City, Mo., HI4-9494 
NEV, Pasadena, Cal , MUI-7411 
N.H., Reading, Mass , RE944-3930 
N.J., Ridgewood. NJ., GI4-1400 
N.M., Albuqueroue, N.M.. AM8-2478 
N.Y., Ridgewood, N.J., GI4-1400 
N.C., High Point, N.C , 882-6873 
N.O., Minneapolis, Minn., FE8-0523 
OHIO, Westlake, Ohio, TR1-8000 
OKLA, Dallas. Texas, FL7-8249 
ORE, Seattle, Wash., EA3-8545 
PA, Westlake, Ohio, TR1-8000

POWER RATING:

TEMPERATURE COEFFICIENT:

WEIGHT: 16 ounces

interpolation between decade steps. The fixed resistors 
are wirewound, having 
than
either Stacked or Coplaner dials at customer option.

Other FLUKE Decade Potentiometers and Rheostats available are: Models 40A and 60A
Potentiometers and Models 45A, 55A and 65A.

For further information on the 50A or the entire DECADE line, contact your LOCAL FLUKE
REPRESENTATIVE or JOHN FLUKE MFG. CO., INC. direct.

j a temperature coefficient of less 
0.002% per degree Centigrade. Available with

o long life
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Chairman—Stanley F. Kaisel
Microwave Electronics, 4061 Transport, Palo Alto

SECTION MEMBERS 

SEND ADDRESS 

CHANGES TO IRE NA

TIONAL HEADQUAR

TERS, 1 EAST 79 

STREET. NEW YORK 21, 

N.Y. OTHERS TO SEC

TlON OFFICE

POSTMASTER. PLEASE 

SEND FORM 3579 TO 

P. O. BOX 1193, SAN 

MATEO, CALIFORNIA

a d

In this 1962nd season of giving, the 
lechnical gifts of the eleven seasonally 
pictured members of the Section on this 
month's cover have been acknowledged 
internationally by various awards and 
honors of the Institute. For the six 
awards the IRE gives, four of the five 
U.S recipients are in the San Francisco 
Section; Victor H Rumsey, University of 
Californio, Morris N. Liebmann Award 
(antennas); William Culshaw, GTE Lab
oratories, Harry Diamond Award (mi
crowave optics, interferometry); and 
Marvin Chodorow and Tore Wessel- 
Berg, Stanford, joint W. R. G Baker 
Award (klystron paper).

SUBSCRIPTION $2 00 

(SECTION MEMBERS). 

$4.00 (NONMEMBERS) 

$5.00 (FOREIGN) PER 

ANNUM

publications
Chairman—Peter N. Sherrill

Hewlett-Packard Co., Palo Alto 
Treasurer—Berkley Baker

Litton Industries, San Carlos

section office
Executive Secretary—James D. Warnock
Manager—Grace Pacak

Suite 2210, Whelan Bldg., 701 Welch Road,

Palo Alto, DA 1-1332

New York 17, N.Y. YU 6-5887

SOUTHERN CALIFORNIA
Pugh & Rider Associates, 1709 W. 
8th St., Los Angeles 17, California, 

HU 3-0537

Seven new Fellows from SFS appear 
in the 1961 list; Charles K Birdsall, 
University of California (twts); Hubert 
Heffner, Stanford (bwos, parametric 
amplifiers); Joseph F. Hull, Litton 
(crossed-field microwave devices), H. 
Richard Johnson, Watkins-Johnson (volt
age-tuned microwave oscillators); Allen 
M Peterson, Stanford & SRI (propaga
tion), Vincent Salmon, SRI (acoustics); 
and Victor Twersky, Sylvania (electro
magnetic scattering).

Note to distant readers: Significant 
quantities of snow actually last fell in 
San Francisco February 5, 1887.

OFFICE OF PUBLI

CATION 394 PACIFIC 

AVE , FIFTH FLOOR. 

SAN FRANCISCO
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Whelan Bldg., 701 Welch
Palo Alto, Calif , DA 1-1332
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H & H Associates, 489 Fifth Ave.,

Vice Chairman—Peter D. Lacy
Wiltron Co., 717 Loma Verde, Palo Alto

Secretary (absent on leave)—Charles Siisskind
Cory Hall, University of California, Berkeley 4

Treasurer & Acting Secretary—Alan T. Waterman 
Stanford University

advertising offices 
BUSINESS&ADVERTISING MANAGER 
James D. Warnock, Suite 2210, 
Whelan Bldg., 701 Welch Road,

ecent let



MEETING CALENDAR

PROFESSIONAL GROUPS

Wednesday, Jan. 108:00 P.M.

Broadcasting Tuesday, Jan. 98:00 P.M.

UHF Transmis-

Bio-Medical Electronics Wednesday, Dec. 207:30 P.M. O

(Joint meeting with PGRQC, see below)

Tuesday, Dec. 198:00 P.M. o
reporters

Information Theory O Thursday, Jan. 258:00 P.M.

Reliability & Quality Control o Wednesday, Dec. 207:30 P.M.

6 — grid

“Experience with American Klystrons in Recent European 
sion Systems"

Speaker: George Badger
Place: Eitel-McCullough, Inc., San Carlos
Dinner: 6:30 (Cocktails 6:00 P.M.) Ed's Chuck Wagon, 1360 El Camino, 

Belmont
Reservations: None required

(Joint meeting with PGBME, see above)
Dinner meeting—ladies invited
“ESP, LSD, & the Nature of Man"
Speaker: Dr. W. W. Harman, Stanford University
Place: Villa Lafayette Restaurant, 1 140 Castro St., Mountain View
Dinner: 7:30 P.M. Attendance limited
Reservations: Miss H. Bueschell, DA 1-0390 ($3.50 per person)

Antennas & Propagation

“Backward-Wave Antennas"
Speaker: Paul E. Mayes, University of Illinois; currently 

leave at University of California, Berkeley
Place: Room 277, Cory Hall, University of California
Dinner: 6:15 P.M., Faculty Club
Reservations: Sandra Torrey, DA 1-3300, Ext. 392

CHRONOLOGICAL RECAP
December 19—Electronic Computers
December 20—Reliability & Quality Control/Bio-Medical 

Electronics
January 9—Broadcasting
January 10—Antennas & Propagation
January 25—Information Theory

december 1961

Electronic Computers

"Recent Developments in Computer Organization in Europe" 
Speaker: Dr. Cuthbert C. Hurd, IBM research and engineering 
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto 
Dinner-. 6:00 P.M., The Red Shack, 4085 El Camino Way, Palo Alto 
Reservations: None requiredBBSS: JAMES B WRIGHT, SANDIA 

CORPORATION
PGA: STANLEY OLESON, STANFORD 

RESEARCH INSTITUTE
PGAP: RAYMOND D EGAN, RADIO

SCIENCE LABORATORY, STANFORD 
UNIVERSITY

PGB: JAMES GABBERT, KPEN-FM, SAN 
FRANCISCO

PGBME: JAMES BLISS, STANFORD RE
SEARCH INSTITUTE

PGCS: OWEN E. THOMPSON, SECODE 
CORPORATION

PGCT: R. C. KIESSLING, in LABORA
TORIES

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

PGED: AB SERANG, SYLVANIA MDD
PGEM: LEONARD M. JEFFERS, SYL

VANIA EDL
PGEWS: DOUGLAS DUPEN, ASSOCI

ATED TECHDATA, INC., PALO ALTO
PGI. MALCOLM McWHORTER, STAN

FORD ELECTRONICS LABORATORIES
PGIT: BERNARD ELSPAS, STANFORD 

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

MELABS
PGPEP: HARMON R. TRAVER, 

HEWLETT-PACKARD CO.
PGRFI: R. G. DAVIS, LOCKHEED MSD
PGRQC: R. OWEN HOLBROOK, ARINC 

RESEARCH CORP.
PGSET: DONALD E. WILLOUGHBY, 

PHILCO WDL
UNIVERSITY OF CALIFORNIA: D. J.

ANGELAKOS, CORY HALL
HISTORIAN: WILLIAM R. PATTON, 

VARIAN ASSOCIATES, PALO ALTO

"Project West Ford"
Speaker: Dr. Robert M. Lerner, Lincoln Laboratory
Place: Conference Room B, Stanford Research Institute
Dinner: 6:00 P.M., Old Plantation, San Antonio Road near El Camino Real
Reservations: Mrs. Beryl Lelo, DA 6-6200, Ext. 2944 by noon, January 25

on sabbatical

production staff
ASSOCIATE EDITOR: MARY HAYLOCK 
EDITORIAL ASSISTANTS:

EMMA SCARLOTT, MARJORIE SILVA
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Inami of LRL is acting this 
Membership vice chairman, 

responsible for the East Bay area, in 
order to more adequately handle the 
growing geographic spread of mem
bers. An increased number of company 
membership representatives is planned 
and their names will be listed in a 
future issue of the Grid.

Suggestions for increasing the effec
tiveness of the Membership Committee 
are always welcome, particularly as 
the technical community continues to 
expand.
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The San Francisco Section was organ
ized in 1916 with approximately 50 
members, and grew slowly but steadily 
through 1955 when the rate of growth 
increased considerably Despite the 
rapid increase in Section size during 
the past few years there is still a large 
potential of qualified non-members in 
the Bay area who are missing the 
many services and benefits of the IRE 
The Section in turn is not receiving the 
advantage of their participation in its 
diversified activities.

As the IRE approaches its 50fh An
niversary in May of 1962, and the 
membership nears 100,000, President 
Lloyd Berkner is particularly desirous 
of seeing that the advantages of IRE 
membership are brought to the atten
tion of all qualified engineers and sci
entists independently of the possible 
merger of AIEE and IRE

To accomplish this, each Section 
member should consider himself a part 
of the Membership Committee; contact 
one prospective member, tell him about 
the benefits he has derived from IRE 
membership, show him this copy of the 
Grid to illustrate the numerous Section 
activities in which he can participate, 
encourage him to apply for member
ship and attend some of the meetings. 
There are numerous engineers who 
need only this simple encouragement 
to |Oin the Section. Others find that 
the reference forms are an insurmount
able hurdle and although well quali
fied, procrastinate in having the forms 
completed. Suggestions for handling 
this problem are now contained in the 
supplementary information sheet avail
able with application forms from com
pany representatives or from the 
Section office in Palo Alto.

Frank 
year as
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Kenneth Gardiner, 
vice chairman, PGBME

Keith F. Killam, Jr., 
chairman, PGBME
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terns measured at frequencies inside 
the stop-band are very smooth, free of 
side lobes, and unidirectional with high 
front-to-back ratio. The radiation is in 
the direction toward the feed-point 
which agrees with the concept of cou
pling between the forward and back
ward waves on the structure.

Investigations of the backward wave 
antennas were prompted by the search 
for better understanding of frequency
independent antennas. It now follows 
that the backward-wave helix and zig
zag are made frequency independent 
by applying a linear taper to the pe
riodic structure. The resulting frequency
independent antennas are the conical 
logarithmic spiral and the logarithmi
cally periodic zig-zag. Similar results 
have also been obtained with other 
periodic structures. Thus the operation 
of a periodic structure as a backward
wave antenna can be used to judge the 
quality of frequency-independent per
formance of its logarithmically periodic 
counterpart. This is an important aid to 
frequency-independent antenna design 
since logarithmically periodic geometry 
in itself is no guarantee of frequency
independent performance.

serving the Professional 
Bio-Medical Electronics for 
include the following:

Chairman: Keith F. Killam, Jr., Stan
ford University.

Vice Chairman: Kenneth Gardiner, 
Stanford Research Institute.

Secretary-Treasurer: William Halpern, 
Beckman Instruments, Spinco Di
vision, Palo Alto.

w I

X

Prof. Paul E. Mayes. speaker at

m e e 11 n g
ESP, LSD & THE NATURE OF MAN

Ladies are invited to the December 
joint dinner meeting of the PGRQC and 
PGBME, so for this reason the usual 
fare of technical papers has been 
abandoned in favor of a general-inter
est topic See the Calendar for data

Man's nature and ESP have long 
been of general interest to people 
everywhere but LSD is a relatively new 
cocktail-hour topic. The speaker, Dr. 
W W. Harman, has been interested for 
some years in investigations of man's 
inner experience through the use of 
LSD and similar chemical mind-mani
festing agents. Harman is a professor 
of electrical engineering at Stanford 
University but has also conducted a 
graduate seminar on The Human Po
tentiality for a number of years.

Studies of philosophy, theology, psy
chology, and psychiatry seem in the 
past to have led to vastly different 
pictures of man's inner nature. This 
may be due in part to different and 
partially hidden basic premises inher
ent in their approaches. Recent devel
opments in various fields suggest the 
possibility of hidden constraints in the 
scientific method as commonly under
stood. Studies of such areas of human 
experience as are symbolized by the 
letters ESP and LSD seem likely to shed 
important light on man's nature and 
perhaps will help explain the discrep
ancies between the models of the 
psychologists and those of the philoso
phers. In particular, responsible obser
vation of man's inner being through 
the use of LSD tends to reveal the 
nature of man in a new and fascinating 
light.

Officers 
Group on 
1961-1962

meeting ahead
BACKWARD-WAVE ANTENNAS

Paul E Mayes, associate professor of 
electrical engineering. University of Il
linois, on sabbatical leave at the Uni
versity of California, will speak 
PGAP during January. His topic will 
be os above and the details of the 
meeting are listed in the Calendar, 
page 6.

It is well known that the propagation 
characteristics of electromagnetic wave
guides can be altered by placing pe
riodic discontinuities in the guide The 
principal effect of periodicity in the 
waveguide structure is to introduce 
"stopbands" in the frequency spectrum 
In the stop-bands the propagation con
stant is complex-valued and the guide 
will no longer effectively transmit elec
tromagnetic waves. These stop-bands 
can be explained in terms of the cou
pling of forward and backward waves 
on the periodic structure. Waveguide 
filters can be devised by making use 
of the stop bands of periodically loaded 
closed waveguides.

Recently, applications have also been 
made of stop-band characteristics in 
periodic open waveguides. The results 
indicate that excellent antennas can be 
devised in this way. Measurements 
made with bifilar helical and zig-zag 
wires show the transition from pass
band to stop-band characteristics as a 
function of frequency. The pass-band 
character of the lower frequencies is 
demonstrated by the ability to establish 
standing waves of predictable guide
wavelength by placing a short ciruit 
on one end of the structure. At higher 
frequencies the fields on the structure 
decay very rapidly as evidence of the 
complex propagation constant which is 
typical of the stop-band. Radiation pat-
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Heivett D. Crane, 
chairman, PGEC

Miss Ann Nemi, vice 
with IBM in San Fran-

Arthur G. Anderson, 
vice chairman, PGEC

decernb er

SPRING JOINT COMPUTER 
CONFERENCE

General chairman is George A. Bar
nard of Philco western development 
laboratories, Palo Alto, vice chairman 
is Dr. Hewitt D. Crane of Stanford Re
search Institute; and secretary-treasurer 
is Robert A. Isaacs of Philco western 
development laboratories Heading the 
technical program is Dr. Richard I. 
Tanaka of Lockheed Missiles & Space 
Co., Palo Alto,- program vice chairman 
is Dr. Robert C. Minnick of Stanford 
Research Institute,- and associate chair
men for special sessions are John E. 
Sherman of Lockheed Missiles & Space 
Co. and R. J. Andrews of International 
Business Machines, San Jose.

One of the fathers of computers spoke 
at the October meeting of the PGEC 
local group. J Presper Eckert, Jr., pres
ently a vice president of Remington 
Rand, but only a few years ago the 
chief engineer of one of the first com
puter projects, spoke about the past, 
present, and future of computers. After 
reminiscing briefly on his personal ex
periences at the University of Pennsyl
vania and the Eniac project, Eckert 
traced the development of computers 
up to the present and speculated on 
possible future developments.

He discussed a rule-of-thumb figure 
of merit used in the development of 
Univac I, the solid-state version of Uni- 

(Contniued on 10)

meeting
O-R, SIMULATION, & ANT HILLS

The first PGEC meeting of the current 
season was held at the Lockheed audi
torium on September 26. As usual, the 
meeting was preceded by a "meet-the- 
speaker" dinner at the Red Shack on 
El Camino Real.

H. D. Crane of Stanford Research In
stitute, chairman of the PGEC Chapter 
for the coming year, introduced the 
other new officers including Arthur An
derson of IBM Corporation, vice chair
man and program chairman,- and Louis 
Lauler of Lockheed Missiles and Space 
Co., secretary-treasurer.

Arthur Anderson then introduced the 
speaker, Dr. Ernest Koenigsberg, di
rector of operations research at C-E-l-R, 
Inc., of San Francisco. Koenigsberg re- 
ceved his PhD in theoretical physics 
from Iowa State University in 1953 and 
has worked in the operations research 
field for the past several years.

Koenigsberg's topic for the evening 
was the role of computers in operations 
research, hereafter called o-r. He began

his talk with some definitions of the o-r 
vocabulary, including such terms as 
simulation, management or war games, 
linear programming, game theory, etc. 
He then proceeded to discuss a par
ticular example of the application of 
o-r in the plywood industry. The overall 
approach was to state the problem of 
production planning into such a form 
that the techniques of linear program
ming are applicable. The method of 
solution of the resulting problem was 
the simplex method.

The limitations of this simplex method 
and linear programming were then 
pointed out as well as some of the re
cent new developments in the field, in
cluding integer programming techniques 
and the decomposition principle. After 
a short discussion and comparison of 
some particular computer programs for 
operations research, Koenigsberg con
cluded his talk with a general discus
sion of simulation.

After a short break for refreshments, 
the discussion of simulation continued, 
including possible simulation of the ac
tion of the President or other govern
ment officials, and the use of ant hills 
for simulation experiments. These two 
topics were discussed separately.

—DONALD L. EPLEY

of Fairchild Semiconductor is vice chair
man.

Social Affairs

Planning a social program for 
women in San Francisco in connection 
with the conference will be a committee 
headed by Miss Margaret G Conley, 
chairman, and 
chairman, both 
cisco.

Executive and committee responsi
bilities for the 1962 Spring Joint Com
puter Conference and Exhibition in San 
Francisco next May 1-3 have been an
nounced The technical program and 
exhibits will be at the Fairmont Hotel. 
Sponsorship of the national meeting is 
by the American Federation of Infor
mation Processing Societies, represent
ing IRE, AIEE, and ACM.

Commerce & Services

Exhibits chairman is John W. Ball of 
Pacific Telephone Co., Sacramento,- ar
rangements chairman is R. George 
Glaser of McKinsey & Co., San Fran
cisco; and vice chairman of arrange
ments is Ray Smith of Smith-Corona 
Marchant, Oakland; printing and mail
ing are being handled by William O. 
Hamlin, chairman, and Ransford John
ston, vice chairman, both of Fairchild 
Semiconductor, Mountain View; publi
cations chairman is Earl T. Lincoln who 
is being assisted by John J. McNulty, 
vice chairman, both of IBM, San Jose,- 
chairman and vice chairman of the 
registration committee are Don E. Elie- 
zer and Leo Rinsler, both of IBM, San 
Jose; Norman S. Jones of Friden, Inc., 
San Leandro, is chairman of the public 
relations committee and R- a e amter
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value analysis and cost reduction at October PGPEP meeting: seated.
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Concerning the relationship between 
computer builders and users, Eckert 
made another interesting comment His 
experience with both groups indicated 
that only 1 hour of users' time is spent 
in developing methods for applying a 
computer to his particular problems for 
every 1000 hours of builders' develop
ment time. Yet, the ratio of computer 
operation time to computer develop
ment time indicates the opposite should 
be the case. One is certainly left with 
the impression that the users are at the 
low end of their "capacity scale." The 
increase of this figure will undoubtedly 
require advancements in both program
ming methods and computer-system or
ganizations.

Panel on 1
Steinberg. McMahon. Day. Brown: standing. Thomas E. Scat chard, program 
chairman Harmon R. Traver photo
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and extremely fast elements would be 
a practical solution.

Other important problems were also 
discussed by Eckert. Some of these are 
the builders' problems of constructing 
computers which are more easily pro
grammed and which may use indirect 
input-output equipment, the newer 
areas of application of computers such 
as character recognition, teaching, col
lecting data for medical research, and 
finally, a very practical problem often 
overlooked by both computer users and 
builders, the high cost of paper! In 
smaller computer installations whose 
rental costs are not extremely high, the 
cost of producing the copies of data 
including carbon paper, middle-man 
costs, etc , can approach the rental cost 
of the machine itself Certainly, both 
builders and users should show concern 
over this possibility.

the revised part.
McMahon stated that United Air 

Lines buys some $30,000,000 in 
placement parts for use in the main
tenance of aircraft in San Francisco 
Two value analysts work with their 
fifty inventory planners and an identi 
fication section in reviewing common 
parts. Within a few months after the 
start of the program they were saving 
five times their salaries by specifying 
the best part for each use—taking info 
account cost, quality, and requirements 
for the part.

Steinberg maintained that value I 
analysis was an engineering function 

(Continued on page 12)

N. J. Me-

vac, Lore, and smaller machines de
veloped by Remington Rand The figure 
of merit of any proposed change was 
defined as the ratio of the percentage 
increase in performance of the com
puter to the percentage increase in cost 
of the computer. The various factors 
such as relative cost of memory and 
speed, deadlines for freezing designs, 
etc , which must be considered in choos
ing a figure of merit, were pointed out. 
Some examples of figures of merit were 
given- Univac I, 5; solid state Univac, 8, 
Lore, 3-4; and the smaller machines 
12-15.

Eckert also proposed a 
measuring the capability of machines 
or other "calculators." Assigning the 
figure 1 to a man and 10 to a man 
with a desk calculator, the following 
figures were given for the Remington 
Rand computers: 105 for Univac I, and 
10* for Lore Eckert then suggested that 
using the logarithm of these figures 
would provide a more meaningful scale 
He speculated that a critical point on 
this scale was in sight since foreseeable 
techniques probably will produce a 
figure of about 1010 or 10 on the 
logarithm scale.

In order to pass this point on the 
scale, Eckert held that new system or
ganizations would be required One 
possibility along this line, the percep
tron approach, was mentioned. The dis
advantage of this approach, the ex
tremely large number of elements re
quired, was pointed out and it was 
suggested that perhaps a compromise 
using some of the perceptron principles

meeting
DOES COST EQUAL WORTH?

A very successful and highly inform
ative meeting of PGPEP was held at 
the Beckman Instruments Spinco Di
vision Palo Alto plant in late October 
A panel discussion on value analysis 
and cost reduction was followed by a 
tour of the Spinco Division research and 
production facilities.

Participants in the panel discussion 
were Arthur W. Brown, manager of 
purchase for IBM, Walter Day, purchas
ing manager for the Berkeley Division 
of Beckman Instruments, 
Mahon, director of supply for United 
Air Lines; and David Steinberg, man
ager of purchases and material for 
Lenkurt Electric Co.

Brown emphasized the need for pur
chasing to "get on board" early in the 
development stage. He stressed coop
eration between purchasing, engineer
ing, and the vendor. The principle of 
"use cents—save dollars" is followed 
in making an estimate of the purchased- 
parts cost before any quotations are 
requested. Any increase in quotations 
of over 10 per cent or $500 is carefully 
reviewed. The performance of the buyer 
and the entire purchasing function is 
measured by how well the original 
estimates are met. Since 80 per cent 
of the costs at IBM are for purchased 
parts, the results achieved are very 
important and resulted in a saving of 
$1 1,000,000 last year.

Case History
Day explained that Beckman has 

been using value analysis for about 
five years. They encourage participation 
by everyone in the plant on their own 
materials including service functions 
such as maintenance. For instance, by 
working with the vendor it has been 
possible to make a minor change in a 
diode so it could replace ten previously 
used diodes. The savings in the first 
year amounted to $65,000. This rose 
to $100,000 in the following years as 
additional applications were found for
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WRITE FOR CATALOG INFORMATION.

KAY ELECTRIC COMPANY 
DEPT- G-12 MAPLE AVENUE, PINE BROOK. N. J.. CAPITAL 6-4OOO

WEST COAST CONTACT: CALIFORNIA OFFICE, P.O. BOX 604, 12871 LUCILLE ST., GARDEN GROVE, CALIF., JEfferson 
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o Fundamental Frequency — No Spurious Beats
• Built-in Attenuators o Direct Reading Frequency Dials

• Stable Wide Sweeps © Stable Narrow Sweeps
© 1.0 V into 70 ohms, AGC’d

MODEL QF and MODEL RADAR

Frequency Range (CW or Sweeping Operation): 
2-220 me, 10 bands. Direct-reading dial.
Sweep Width: Continuously variable to maximum 
of at least 30 me (above 50 me) or 60% of 
center frequency (below 50 me).
Sweep Rate: Variable, 10 to 40 cps; line lock.
RF Output: 1.0 V rms (metered) into nom. 70 
ohms (50 ohms upon request). AGC’d to ±0.5 db 
over widest sweep and tuning range.
Attenuators: Switched 20, 20, 10, 6 and 3 db, 
plus continuously variable 6 db.
Price: $795.00 f.o.b. factory. $875.00 f.a.s. N.Y.

Vari-Sweep

4-120 MC VARI-SWEEP MODEL IF
Frequency Range: 4 to 120 me in six overlapping bands.
Sweep Width: Continuously variable to maximum of at least 30 me (above 
50 me) or 60% of center frequency below 50 me.
Sweep Rate: Variable around 60 cps. Locks to line frequency.
RF Output: 1.0 V rms into nominal 70 ohms (50 ohms upon request).
AGC’d to ±0.5 db over widest sweep and over tuning range.
Zero Reference: True zero line during retrace.
Attenuators: Switched 20, 10 and 3 db: variable 6 db.
Fixed Markers: Up to eleven, pulse-type, crystal-controlled markers at 
customer specified frequencies. Accurate to ±0.05%.
Variable Marker: “Birdie pip” marker continuously variable from 2 to 135 
me in 6 overlapping bands. Direct-reading frequency dial accurate 
to within ±1.0%.
Marker Output: Approx. 5 V peak. Sweep Output: Approx. 7 V peak.

10-145 MC VARI-SWEEP MODEL RADAR
Same as Model IF in a different frequency range.
Price: $950.00 f.o.b. factory, including cabinet. $1045.00 f.a.s. New York.
Crystal markers $20.00 ea.

Complete Sweeping Oscillator 
and Frequency Marker Systems

k ay Vari-Market MODELH

VARIABLE MARKER: (CW or "Birdie pip").
Frequency Range: 1.7 to 230 me in ten over
lapping bands.
RF Level: 1.0 V rms into 70 or 50 ohms, metered. 
Flatness: ±0.5 db, AGC’d.
Attenuators: Switched 20, 10, 6, 3 db, contin
uous 6 db.
Frequency Dial: Direct reading, accurate to±l%. 
Marker Amplitude: Variable to 5.0 volts peak. 
HARMONIC MARKER: (Picket-fence pip or CW).
Intervals: Switched 250 kc, 500 kc. 2.5 me, 5.0 
me, other frequencies can be specified.
Accuracy: ±0.01%.
Price: $845.00 f.o.b. factory. $930.00 f.a.s. N.Y.
Other Van-Marker Models — Fixed and Variable Markers.
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Jim Weldon. Sylvania, chainhan. PGEWS. with Virginia Whipple, speaker 
November 21 meeting: and S. J. Reisman. both Lockheed
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meeting revtew
REDUNDANCY AT FREMONT

The first meeting of the season for 
PGRQC was held in mid-October with 
a total of 19 people, excluding FAA 
personnel, in attendance.

All instrument flights between air
ports are under the direction of the 
Federal Aivation Agency which assigns 
routes and altitudes and monitors all 

(Continued on page 74)

to be followed in all publications obvi
ates all these time-consuming difficul
ties.

Lockheed's style guide, as it will be 
published by Macmillan under the ten
tative title "Style Manual for Technical 
Writers," provides guidance in several 
areas of technical publications. First 
it provides a guide for the establish
ment of a technical-publications organ
ization, its personnel, its functions, its 
operating procedures. Then a large 
section points out how technical reports, 
technical proposals, and technical man
uals differ The contents, elements, and 
organization of a technical report are 
enumerated. The audiences, types, 
methods of generation, and format of 
technical proposals are discussed. The 
purposes and responsibilities of tech
nical manuals are shown in relation 
to imposed specifications.

This exposition is followed by chap
ters on a recommended typographical 
procedure concerning such details as 
organization, presentation, page num
bering, headings, typing, etc. Included 
here are 1 9 pages providing rules for 
typists and guides for writers on the 
method of arranging and presenting 
mathematical equations.

Next, sections on acceptable usage 
present universally recognized rules 
covering such compositional procedures 
as spelling, sentence structure, punctu
ation, compounding, and abbreviating 
An extensive list of standard abbrevi
ations is included. The book concludes 
with several sample pages, an anno
tated bibliography and a list of editorial 
and proofreading marks.

Mrs. Whipple pointed out that 
one unique feature of this style 
guide, in contrast to most others, 
is that it is aimed peculiarly to 
''cold-type” publications. These 
are publications meant to be re
produced from typewritten (like 
this paragraph) or hand-lettered 
pages rather than by a "hot-type" 
process from hand- or linotype
set metal forms (like normal Grid 
text). Currently, industry is 
spending billions of dollars an
nually on cold-type publications.

A question-and-answer period fol
lowed, responded to by both Mrs. 
Whipple and Reisman. The meeting 
was conducted and the speaker intro
duced by Chairman Jim Weldon.

—DOUGLAS WM. DUPEN

Space Co. was one of many contributors 
to this exhaustive, comprehensive pub
lications handbook

Mrs Whipple justified the existence 
of style guides in general by citing 
the conditions at Lockheed which en
gendered the initial efforts to produce 
their guide Contrary perhaps to what 
one might at first think, the esthetic 
values of consistency of style between 
and within individual publications and 
of upgrading compositional quality are 
but secondary results of the establish
ment of a style guide The primary 
advantage of conformity to a style 
guide, at least to industrial institutions, 
is the production of acceptable publi
cations much more rapidly and at 
greatly reduced cost

Every publication passes through the 
hands of at least a writer, an editor, 
a typist, a proofreader, and a page- 
layout man Larger publications may 
require the services of several of each 
of these. A company producing many 
publications concurrently must there
fore maintain a quite large staff, and 
each member of which has a hand in 
some phase requiring attention to con
sistency to arbitrary standards If an 
individual set of rules for such processes 
as abbreviation, capitalization, page 
numbering, paragraphing, referencing, 
and footnoting must be established for 
each publication, and if these differ, 
countless hours are lost in debate, 
back-referral, corrections, changes, and 
general confusion.

A typist too often is heard to 
"But that's the way we indented the 
last proposal"; a proofreader repeat
edly must return to an editor to ask 
whether or not to spell out single-digit 
numerals on this particular report; the 
layout man must each time double 
check for individual policy in page 
numbering, the editor must return for 
clarification of writer intent in para
graph subordination A style guide es
tablishing rigidly consistent standards

each part bears a cost 
its value to the entire product. With 
regard to cost reduction he felt 
attention should be devoted to 
ational costs and optimum inventory 
levels.

From the large attendance at the 
meeting and the questions asked of the 
various panel members following their 
formal presentation, it was evident that 
there is keen interest in value analysis 
and cost reduction.

During the plant tour the PGPEP 
members and their guests were able 
to see some of the biochemical and 
medical equipment being produced by 
the Spinco Division. One of the items 
was a centrifuge capable of operating 
at 70,000 rpm.

meeting review
CODIFYING COLD COPY

In 1957, S. J. Reisman and Homer 
Shaw sat down at Lockheed research 
publications to plan and begin a house 
technical-publications style guide Next 
January, the Macmillan Company will 
publicly offer a permanent hard-cover 
edition of the result for national dis
tribution. The story of this gestation 
was the topic of a presentation by 
Virginia Whipple to the November 
meeting of PGEWS held at the Sylvania 
MVO auditorium in Mountain View. 
Mrs. Whipple, a senior publications 
engineer at Lockheed Missiles and

MORE COST

While every assistance in supplying in
formation should be provided by pur
chasing, nothing should be done to 
relieve the development engineer of 
his responsibility for controlling costs 
by specifying the proper part. He did 
not believe in another person or group 
re-specifying the parts for cost reduc
tion after the engineer had finished his 
job. The engineer himself should use 
value-analysis principles in seeing that 

in relation to
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HughesSpace Systems Division has immediate openingsfor Electronic Engineers, Mechan
ical Engineers, Physicists and Aeronautical Engineers to work on Project Surveyor—a 
spacecraft which will soft land on the moon. Once there, Surveyor instruments will 
perform a variety of scientific tests: drills will pierce and analyze the moon's surface; high 
quality television pictures will be transmitted to earth; other instruments will measure the 
moon's magnetic and radiation characteristics. □ To accomplish this step into space, 
Project Surveyor requires the talents of imaginative junior and senior engineers and 
scientists to augment its outstanding staff. Experience is preferred but not required. A 
few of the openings include:

circuit designers
Involves analysis and 
synthesis of systems for: 
telemetering and 
command circuits for 
space vehicles, high 
efficiency power supplies 
for airborne and space 
electronic systems, space 
command, space television, 
guidance and control 
systems, and others.

infrared
Includes systems analysis 
and preliminary design 
in infrared activities

» involving: satellite 
detection and 
identification; air-to-air 
missiles; AICBM, infrared 
range measurement; 
air-to-air detection 
cryogenics and others.

control engineers
Concerns hydraulics, 
airborne computers, and 
other controls related 
areas for: missiles and 
space vehicles, satellites, 
radar tracking, control 
circuitry, controls systems, 
control techniques, 
transistorized equalization 
networks and control 
servomechanisms.

systems analysts
To consider basic 
problems such as: the 
requirements of manned 
space flight; automatic 
target recognition 
requirements for 
unmanned satellites or 
high speed strike 
reconnaissance systems; 
IR systems requirements 
for ballistic missile defense.

HUGHES AIRCRAFT COMPANY
AKROSPACK DIVISIONS

a

pp
a  eon leering openings

inquire today
Your reply will be treated with strict 

confidence. Please airmail your resume to: :
Robert A. Martin

Supervisor of Scientific Employment, 
Hughes Aircraft Company, 

11940 W. Jefferson Blvd., Culver City 63, 
California. WE PROMISE YOU A 

reply within one week.
An equal opportunity employer
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The reverberation time in a given 
room is a function of frequency. A basic 
goal in studio internal design is to 
obtain sound characteristics such that 
the reverberation time can be increased 
or reduced to meet the needs of a par
ticular recording without changing the 
reverberation characteristic of the room 
Since high-frequency sound is more 
easily absorbed than low-frequency 
sound by such room contents as rugs, 
drapes, seats, and people, it is neces
sary to provide a means of dispersing 
and/or absorbing low-frequency sound. 
One successful means of accomplishing 
this is the use of curved plywood panels 
or multiple splays or baffles placed at 
appropriate positions in the room.

Rettinger illustrated in detail some 
sound isolation provisions he designed 
into a number of studios constructed 
adjacent to each other. These required 
a high degree of sound isolation so 
that recordings of different scenes could 
be made simultaneously in all rooms.

In the question and answer session 
that followed, numerous queries were 
directed at details of the microphone 
construction and also upon electronic 
reverberation instruments that have re
cently been marketed. Rettinger indi
cated a clear preference for the 
reverberation room over any of the 
electronic reverberation devices.

—S. OLESON

to illustrate some practical applications 
in which the highly directional charac
teristics of the microphone had proved 
most useful. In one particular instance, 
use of the microphone made possible 
the film and sound recording of a 
principal actor ice skating in a small 
rink while supporting members of the 
cast in the same scene roller skated 
on the wooden floor surrounding the 
ice without being heard.

MORE FAA
congested areas by radar.

Search radars located at Paso Robles, 
Half Moon Bay, and Sacramento trans
mit video information by microwave 
link to the Oakland air-route traffic
control center (now located at Fremont), 
where traffic-control personnel plot the 
progress of all flights. The present lo
cation of the control center was selected 
in order to reduce the effects of nuclear 
fallout. Portions of the building have 
been specially constructed to reduce 
the radiation effects by a factor of 1 / 
1000 from that in an unprotected area

Much of the equipment being used 
is continually being replaced by newer, 
improved-performance equipment. The 
usual ppi scope presentation requires 
semi-darkness for viewing. It is being 
replaced by a high-brilliancy "tele
vision" presentation which can 
viewed in normal room light. This

At a November meeting, a presen
tation on the theory and design of the 
sandwich-wire antenna introduced by 
W. Rotman and N. Karas was made 
to the local PGAP chapter by George

(Continued on page

P. E. Haggerty, president-elect of the Institute, and Warren H. Chase, president, 
AIEE, during conference on first steps toward consolidation of the two societies, 
Target date for plan to take effect, after membership approval, is fan. 1, 1963

m e e t i n g
OVER THE CAPACITOR & 

INTO THE WOODWORK

In mid-October the PGA, together 
with AES and SMPTE, met at the KGO 
studios in San Francisco to hear an 
address by Michael Rettinger, a well- 
known consultant in acoustics who has 
been with the RCA engineering depart
ment in Hollywood for 25 years. Ret
tinger spoke on two subjects, a newly 
developed unidirectional capacitor mi
crophone and some acoustical consid
erations in the design of a sound studio.

The microphone discussed by Ret
tinger utilizes a metallic-coated Mylar 
film of small diameter as the sensing 
element. Air passages leading to the 
cavity in the rear of the microphone 
alter the phase characteristics of the 
sound wave presented to the diaphragm 
in such a way that the microphone 
acquires frequency-dependent sound di
rectional characteristics.

Addition of a lightweight tubular 
array to the front of the microphone 
renders the unit even more directional 
to sound. The tubular array consists 
of varying lengths of Winch-diameter 
tubes, each filled with resistive mate
rial to reduce resonances. The maximum 
length of the tubular array can be 
from 18 to 60 inches, depending on 
the degree of directionality desired. 
However, sound attenuation increases 
both with increasing tube lengths and 
with increasing frequency. Electrical 
power for the capacitor bias voltage 
and the miniature cathode-follower 
tube is supplied by several mercury 
cells and small high-voltage batteries 
all enclosed in the lower portion of the 
fork supporting the microphone.

Rettinger drew from his experience

Speaking on sound-studio design, 
Rettinger emphasized with words and 
charts the following considerations 
(a) the relation of the recording-room 
reverberation characteristics to those 
of the reproducing-room reverberation 
characteristics, (b) the amount of sound 
isolation required for the studio, and 
(c) the type of recordings that are to be 
made in the studio.

be 
new 

presentation uses a high-resolution hor
izontal raster but maintains the ppi 
picture. An airline map about each 
dar site can be superimposed on 
actual radar scanned picture to show 
the true geographical position of any 
plane with relation to prescribed air
lanes.

Specially constructed recorders docu
ment all FAA voice traffic control con
versation for file.

Because of the importance of the 
function performed by the control cen
ter, all electronic equipment is du
plexed. For each unit, there is a second 
unit ready to take over the function 
of the other. When a failure occurs, 
an alarm is actuated and the function 
of the failed unit is transferred to the 
other unit either manually or automati
cally. The failed unit is removed, re
paired, and then replaced in the rack.

—ROGER MCDONALD
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Bener Tningj for Belief living . . . through Chemistry

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room fl2, Wilmington 98, Delaware

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

Name____

Company.

Address__

City  

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

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

A stable tape assures accurate data acquisi
tion—helps prevent costly read/write errors and 
loss of valuable test data. Tapes of “Mylar” 
have this stability. To be sure you’ll get the 
best performance, insist on a base of “Mylar” 
on your next order for magnetic tape. Write 
for the free booklet on comparative test data. 
Du Pont Company, Film Dept., Wilmington 
98, Delaware.
♦"Mylar” is Du Font’s registered trademark for its brand of polyester film. Only 
Du Pont makes “Mylar”.
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CUPPING
Test per MIL-T-21029 (Ships) Section 4.4.6.

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

DU PONT

MYLAR
POLYESTER FILM
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Arnold Bloom, speaker at the October 
PG SET meeting

Stephen E. Bederka, 
sec'y-treasurer, PG SET

Jack C. Baker, 
chairman, PG SET

decemb er

I /
Donald E. \\r/illoughby, 
vice chairman, PGSET

erate a
dipoles when they are 
external magnetic field.

The meeting was preceded by a 
meet-the-speaker dinner at the Camino 
Bowl in Mountain View, and about 
thirty attended the meeting.

The transfer of chairman Robert 
Morgan to Los Angeles has necessitated 
a new election in PGSET with the fol
lowing results:

Chairman. Jack C. Baker, Philco
Vice Chairman: Donald E. Willough

by, Philco
Secretary-Treasurer: Stephen E Be

derka, Lockheed
—D. E. WILLOUGHBY

MORE ANTENNAS

J. Koloboff of Dalmo Victor.
The configuration of this antenna is 

basically that of a three-wire line with 
a perturbed, or modulated, center con
ductor. Radiation from the structure is 
due to the unbalanced current compo
nent of the modulated center conductor, 
with the power radiated by each per
turbation being proportional to the 
square of the amplitude of the pertur
bation. Hence, control of the amplitude 
distribution along the radiating aper
ture is available to the designer. 
Control of the phase distribution is 
available by proper relative location 
of the perturbations in terms of wave
lengths along the transmission medium. 
Because of the dielectric support of the 
center conductor, wavelength in the 
transmission medium is smaller than in 
free space.

Utilizing control of the phase and 
amplitude distribution along the an
tenna aperture, the speaker described 
design procedures for the synthesis of 
pencil-beam and shaped-beam radia
tion patterns from this type of antenna. 
To avoid bidirectional radiation from 
the basic three-wire line, it is backed 
by a conducting plate separated V4 
wavelength from the aperture. The 
speaker presented results of experimen
tal work on pencil-beam and shaped- 
beam antennas operating at x-band 
frequencies. Use of matching stubs 
located at center-conductor modulation 
points was presented as a means of 
reducing the reflection from the per
turbations. Without matching stubs it 
is possible, at some frequencies in the 
operating band, for the reflections to 
combine in-phase to produce a large 
vswr on the order of 4:1. By proper 
design of the matching mechanisms, 
vswr as low as 1.7:1 can be achieved 
over a band from 8.5 to 9.6 gc.

Level of cross-polarized radiated field 
measured on the experimental anten
nas is on the order of —15 db. Efficiency 
of the experimental antennas is about 
85 per cent. The sandwich-wire 
tenna appears well suited for appli
cations requiring a lightweight flush
mounted microwave antenna.

meeting review
COLORFUL COHERENCE

A joint meeting of PGMTT and PGED 
at Stanford in early November heard 
about the latest developments in the 
fast-growing field of optical masers. 
The speaker was Dr. Arthur L. Schaw- 
low, who has recently been appointed 
professor of physics at Stanford. His pio
neering work in the field of his talk 
was done at the Bell Telephone Labs

When an atom undergoes a transi
tion from a higher- to a lower-energy 
state, a quantum of electro-magnetic 
radiation is emitted. If this emission is 
properly controlled in a suitably chosen 
gaseous or solid body, coherent ampli
fication or generation of electromag
netic energy can be obtained. At mi
crowave frequencies this principle has 
been successfully applied for some 
years, and is emboded in the familiar 
microwave maser. The possibility of 
extending this technique to the infrared 
and optical frequency ranges is par
ticularly significant because of the fail 
ure of conventional amplifiers and 
oscillators at these frequencies.

A solid-state optical maser has been 
successfully operated using ruby, i.e 
alumina doped with chromium. This ma
terial has a broad absorption band in 
the green part of the spectrum. If the 
ruby is illuminated with light anywhere 
in this range, fluorescence occurs at 
several sharp lines in the red. This 
fluorescence is one of the conditions 
necessary for maser operation. It is 
also necessary to have the optical 
equivalent of a cavity resonator tuned 
to the wavelength of the chosen flu-

(Continued on page 18)

Koloboff received his BSEE and MSEE 
degrees from the University of Califor
nia in 1957 and 1959, respectively. 
At the present time he is a microwave 
design engineer with Dalmo Victor and 
is enrolled in the University of Califor
nia extension courses.

—C. E. PHILLIPS

excitation back to the metastable level, 
thus increasing the conductivity of the 
discharge. A helium discharge operat
ing in this manner may be used to de
tect 20.5 micron radiation with a band
width of 0 1 A.

Another gaseous-discharge experi
ment demonstrated that light, modu
lated at the Larmor frequency of the 
magnetic dipoles, may be used to gen

precessing moment in these 
aligned by an

review
LIGHT AT WORK

In mid October PGSET met to con
sider recently explored physical phe
nomena having potential applications 
in space electronics. Gathering at the 
Lockheed research division auditorium, 
the group heard Dr. Arnold Bloom, 
director of theoretical research of Spec- 
tra-Physics Corp , Mountain View, dis
cuss a number of his specialties with 
particular emphasis on optical pumping 
and laser development. Bloom is also 
a specialist in nuclear and ferro-mag
netic resonance, and other associated 
effects, and has published twelve pa
pers in these fields.

He described several experiments 
which may have potential application 
as narrow-band optical detectors.

One of these experiments demon
strated that optical radiation may be 
used to pump the metastable popula
tion of the discharge to a higher energy 
level which permits a return to the 
minimum energy state and subsequent
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ECCOMOLD® — Laminating ResinsSTYCAST®

ECCOCERAM® — Ceramic Encapsulents
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STYCAST® 2741 — controlled
flexibility casting resin.

Emerson & Cuming»Inc.

/ J

Emerson & Cuming, line., has one of the 
best qualified teams of technicians in 
the field. Consultations invited. Complete 
resin line includes several hundred prod
ucts, chief among which are the following:

STYCAST® 2850-GT — high thermal 
conductivity with low thermal expansion.

..

STYCAST® 2651 — meets MIL-I-16923 C 
best all purpose casting resin.

Special resin packaging to 
satisfy most requirements.

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

— More than 25 different standard 
types of casting resins, including 
Epoxy Formulations, low loss types 
and others

— Plastic Surface Coatings

ECCOBONO® — Adhesives. Cements, Sealants

ECCOSEAL® — Impregnating Resins
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At November PGMIL meeting, Maj. 
Herman Teijeld, speaker; Walter Prise, 
chairman; and Charles Antony, pro

gram chairman

and an 
cent over 
5 cps 
distortion is approximately 43-50 db 
below the fundamental.

Cochran, in discussing the wave ana
lyzer, pointed out some explicit ex
amples of the way in which a wave 
analyzer of even low distortion char
acteristics may contaminate, with har
monics, a signal being analyzed and 
how overloading an analyzer input 
stage can lead to the same result.

The new transistorized wave ana- 
(Continued on page 20)

1949 From then until 1951 he did re
search on microwave spectroscopy at 
Columbia University, and it was there 
that he was first associated with Pro
fessor C. H. Townes. For the next ten 
years he was in the physical research 
department of Bell Telephone Labora
tories, where he conducted investiga
tions on molecular quadruple resonance 
superconductivity and optical spectra 
of solids. In 1960 he was a visiting 
associate professor at Columbia Uni
versity with Professor Townes.

—E. F. BARNETT

network of contract management re
gions, which are responsible for the 
administrative monitoring of all Air 
Force contracts. The command sponsors 
R&D in areas of basic and applied re
search as well as systems develop
ment Essentially, the AFSC develops 
weapons systems for delivery, on a 
timely basis, to the operational com
mands. Strategic Air Command, Tactical 
Air Command, and Air Defense Com
mand.

Following the major's talk, Charles 
Antony, program chairman, discussed 
the December social function which 
replaces the usual monthly meeting. 
The dinner, with entertainment by the 
Peninsula Players, was scheduled for 
December 7. —JOE wettstein

MORE MASERS
orescent line. This is accomplished by 
grinding the ends of a ruby rod opti
cally flat and parallel and metallizing 
them so as to make an interferometer 
of the Fabry-Perot type.

White light can be used to pump a 
maser of this type. When the intensity 
of the pump is low, only ordinary flu
orescence is observed. This is due to 
spontaneous emission and is incoherent. 
When the pump power is increased past 
a certain critical threshold (of the order 
of a few hundred watts), stimulated 
emission predominates over spontane
ous emission and maser action begins. 
A beam emerges from the end of the 
ruby rod having a line width an order 
of magnitude narrower than for spon
taneous emission. The beam also has 
phase coherence, making it possible to 
focus it into an extremely small spot.

This type of maser can only be op
erated on a pulsed basis because of 
heat dissipation problems. However, 
peak powers of several kilowatts can 
be achieved, and the average power 
density in a focused spot can be made 
high enough to vaporize any solid 
material. The best efficiencies achieved 
are of the order of V? per cent.

Optical masers can also be made 
using a mixture of helium and neon 
gases excited by means of an electrical 
discharge. C-W operation is possible 
in this case, a few milliwatts of output 
being obtained with 50 watts of pump 
power. Line widths of less than 10 kc 
and beam-spread angles less than one 
minute of arc have been reported for 
this type of maser.

Educated at the University of To
ronto, Schawlow received a PhD in

meeting
NEW AUDIO INSTRUMENTATION

David Cochran, research and devel
opment engineer at Hewlett-Packard 
Co., spoke to members and guests of 
both the IRE/PGA and the AES at the 
beginning of November when a meet
ing was held at SRI His interesting 
talk encompassed technical details of 
two newly developed instruments at 
Hewlett-Packard a battery-operated 
transistorized audio oscillator and a 
low-distortion transistorized wave ana
lyzer.

The transistor oscillator, basically an 
r-c oscillator incorporated into a bridge 
circuit, utilizes a variable resistance 
to vary the frequency of oscillation 
Cochran illustrated how the four prin
cipal problems of stability, absolute 
amplitude control, resolution, and the 
bridge-impedance variation over the 
frequency range were handled. The 
variable resistance element, a wire
wound card type, permits 0.05 per cent 
resolution at one end of the scale and 
0.5 at the other end. Exponential spiral 
cams attached to the shaft convert the 
resistance scale from hyperbolic to log
arithmic. The oscillator unit features 
such specifications as a frequency sta
bility of ± 0.02 per cent over 50 hours 
and 0.01 per cent per degree C, an 
amplitude stability of ±0.1 per cent, 

amplitude variation of 3 per 
the entire frequency range of 

to 500 kc. Harmonic frequency

meeting review
AFSC ON DISPLAY

The Professional Group on Military 
Electronics held a 
meeting at the Lockheed Palo Alto 
auditorium, preceded by a speaker's 
dinner at the Red Shack Restaurant. 
The speaker for the evening was Major 
Hermon H. Teifeld and the subject, 
Air Force Systems Command.

Teifeld spoke on the organization 
and function of the AFSC. He told of the 
several high-level studies conducted 
during and after World War II which 
prompted the establishment of the Air 
Research and Development Command 
in 1950 He also mentioned the recent 
reorganization of that command in 
1961 into the present Air Force Systems 
Command.

With the aid of some clippings from 
the cutting-room floor, the speaker took 
the group on a pictorial tour of the 
various AFSC organizations throughout 
the world. After he had launched vari
ous and sundry rocket planes and mis
siles, he described how AFSC maintains 
a $2 billion physical plant, employing 
approximately 77,000 people, and has 
or will contract for $7 billion of R&D 
services and equipment this fiscal year 
—a good portion of which directly af
fects this PGMIL.

The command headquarters is at 
Andrews AF Base, Washington, D.C. It 
maintains six field divisions: ballistic 
systems and space systems, Inglewood, 
Calif.; aeronautical systems, Dayton, 
Ohio;
Mass.;

electronic systems, Bedford, 
foreign technology, Dayton, 

Ohio,- and aerospace medical, Brooks 
AF Base, Texas. It also maintains seven 
R&D centers—Rome Air Development 
and Lincoln Laboratory operate as sub
ordinate units under the electronic 
systems division. The following operate 
directly under headquarters: air prov
ing ground and missile test, Fla.; mis
sile development and special weapons, 
New Mexico; Arnold Engineering De
velopment, Tenn., and flight test, Calif. 

In addition, the command operates 
such organizations as the armed forces 
technical information agency and the
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10 MW |o 10 Watts, DC to 12.4 GC! 
______________________________________- _________________________________________________________ ’

FASTEST, EASIEST WAY YET 
DEVISED TO MEASURE POWER,

Just connect, then read power
Direct reading in watts, DBW 
Only two operating controls 
No external terminations or equipment

Fast reading—5 sec. response max.
Measure cw or pulsed power
Compact, self-contained
Internal 1% calibrator

434A makes it just this simple: connect your 
power source to the front-panel input terminal . . . 
then read power directly in watts and DBW, 7 ranges, 
full-scale readings 10 mw to 10 watts average, 1 KW 
peak!
The 434A is a self-contained, high-precision in
strument, yet it operates with only two simple front
panel controls—range switch and zero set. No other 
adjustments are needed to measure power at any fre
quency, de to 12.4 GC. And the compact 434A re
quires no thermistor, barretter, external termina
tions or plumbing of any kind! Thus it is ideally 
suited for use by non-technical personnel to measure 
AM power, pulsed power, cw, video and de power.

INPUT LOAD—

INPUT HEA0>^

Input Power Range: 7 ranges; full-scale readings 0.01 to 10 watts, 
with continuous readings —30 to 10 DBW; may be extended 
upward with attenuators or directional couplers. Peak input 
power: 1 KW maximum.

Frequency Range: DC to 12.4 GC.
DC Input Impedance: 50 ohms ± 10%, at type N input jack.
Input SWR: Less than 1.5 full range; less than 1.3 to 5 GC.
Meter Response (full scale): Less than 5 seconds.

Accuracy: Within 5% of full scale. Can be increased through ap
propriate techniques.

Price: $1,600.00 (cabinet); $1,585.00 (rack mount).

1200CPS?------1

/ COMPARISON
''TEMPERATURE

GAUGE

■ COMPARISON LOAD
I----------COMPARISON HEAD

An internal calibrator ensures that the 434A op
erates always at peak performance.

Fast response—high stability
434A provides a full scale response time of 5 sec

onds or less, by means of a self-balancing bridge and 
a high-efficiency heat transfer system using an oil 
stream (see diagram). This fast reaction, a fraction 
of the response time needed by ordinary calorimeters, 
means the 434A quickly follows small changes in 
input tuning circuits. Further, the 434A achieves a 
new high in stability through the use of twin power
sensitive elements in a single oil stream, a design 
which makes the accuracy independent of changes in 
oil flow rate and temperature.

' INPUT 
TEMPERATURE

GAUGE

^1 HE*

EXCHANGER \______________ ♦_

CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION—Los Angeles, 3939 Lonkershim Blvd.. North H’wd 
TR7-1282 ond PO 6-38111 San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 2-8901I; 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., 255-5586; Las Cruces, 114 S. Water St., 526-2486

de c emb er
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Stanley J. Oleson, 
l ice chairman. PGA

Ralph A. Brou n, 
chairman. PGA

z
• /
v • '

MORE AUDIO

lyzer, a heterodyne type, has a dynamic 
range of 150 db, a frequency response 
of 10 cps to 50 kc, a residual modula
tion and hum voltage approximately 
75 db below the principal signal, and 
a bandwidth of 1 5 cps (flat top) or 70 
cps at 80 db below the signal peak.

Novel features presented by the new 
analyzer are a linearly calibrated tun
ing control with fine tuning adjustable 
in 10-cps increments over the entire 
frequency range from 10 cps to 50 kc, 
automatic frequency control lock in to 
aid in the narrow bandwidth tracking, 
and balance controls which are acces
sible only by screwdriver since the 
necessity of balancing has been re
duced to a much less frequent chore 
than has been the case with many 
previous similar types of narrow-band 
heterodyne analyzers.

After answering numerous questions 
from the audience, Cochran adjourned 
with his listeners for refreshments and 
informal discussions.

pending on

This subcarrier is suppressed to less 
than 1 per cent modulation. A 19-kc 
pilot or synchronization carrier spaced 
in the middle of an 8-kc "dead band" 
modulates the main carrier between

10 per cent. The sum of the 
sidebands resulting from amplitude 
modulation of the 38-kc subcarrier can 
cause a peak deviation of the main 
carrier of 45 per cent when only the 
left or right signals are present. The 
(L R) and the (L— R) signals are each 
capable of modulating the main chan
nel 90 per cent

For normal monophonic f m opera
tion only the main channel and a sub 
channel (SCA, limited to less than 10 
per cent modulation) is used The dif
ference in volume to a monophonic 
listener as opposed to a stereophonic 
listener is less than 1 db
The Receiver

In receiver circuitry the stereo f-m 
tuner is similar to the monophonic f-m 
tuner through the limiter and detector 
stages. Beyond the detector stage a 
monophonic f-m tuner passes the signal 
through a de-emphasis network into an 
audio amplifier. Stereo signal separa
tion is accomplished by passing the 
output of the detector into filter, de
modulator, and matrix networks where 
the difference signal is separated from 
its carrier frequency and the sum and 
difference signals are combined to pro
vide two audio channels. Although 
de-emphasis networks may be placed 
either before or after the matrix, better 
signal separation is obtained if the 
de-emphasis circuits are placed after 
the matrix network.

Greisinger, with the aid of an oscil
loscope, illustrated many of his circuit 
explanations by showing waveforms 
in various portions of a typical f-m 
stereo tuner circuit. Upon conclusion 
of the presentation members of the 
audience adjourned for refreshments 
and informal discussions with the 
speaker.

In the San Francisco Chapter of PGA, 
officers are as follows:

Chairman: Ralph Brown, Lenkurt 
Vice Chairman: Stanley Oleson, SRI 
Secretary-Treasurer: to be announced.

---- S. OLESON

meeting r e v t e w
FEEDBACK: A TRIPLE CHOICE

Professor Leonard S. Schwartz, of 
the New York University Department 
of Electrical Engineering, addressed a 
meeting of the PGIT early in November. 
His talk was a survey of the results 
of analyses of various kinds of feed
back communication systems The meet
ing was held in the auditorium of the 
Lockheed research laboratories in Palo 
Alto, with an audience of 40 present.

The speaker prefaced his address 
with the remark that the basic ideas 
of feedback communications first ap
peared in two patents by Van Duuren 
in 1937-8, and were incorporated in 
an RCA system in 1 939. One of these 
basic ideas is that of dual-threshold 
decision, whereby the receiver binary
decision equipment assigns each re
ceived binary digit to one of the three 
categories, one, zero, or doubtful, de- 

the level of the received 
pulse relative to two decision thresh
olds.

For example, in a binary pulse
amplitude modulation system, pulses 
received above threshold T« would be 
regarded as ones, pulses below thresh
old T, as zeros, while pulses falling 
into the "null zone" between T» and Tj 
would be considered doubtful (i.e., as 
erased digits). A channel using this 
scheme can be regarded as a binary 
erasure-plus-error channel. If the two 
thresholds are set sufficiently far apart, 
the channel approaches the idealized 
binary erasure channel, where only 
erasures, but no errors occur. A single
error-detecting code (simple parity
check code) may be used to correct one 
erased digit per block on a one-way 
channel of this sort. With more com
plicated parity-check codes it is possible 
to do correction of both erasures and 
errors up to a certain point (depending 
on the code complexity and redun
dancy).

Two-Way Systems
Dual-threshold (or "null-zone") de 

tection finds its principal application, 
however, in two-way communication 
systems where a return link (feedback 
link) may be used to permit the receiver 
to request repeats of portions of the 
received message. Actually there are 
two basic schemes of this general sort.

In the first type, called decision feed
back, it is the receiver which decides 
when to request a repeat. In the second 
type, called information feedback, the 
received information is sent back to 
the transmitter over the return link, 
where it is compared with the original 
data. Here the transmitter effectively 
looks over the shoulder of the receiver 

(Continued on page 22)

meeting r e v i e w
L + R, MEET L - R

Robert Greisinger, chief engineer of 
Sorgent-Rayment, provided members of 
the IRE/PGA and AES with a very in
formative insight into the principles 
of f-m stereo multiplexing during the 
mid-September meeting. After outlining 
the f-m stereo system specifications set 
forth by the FCC, Greisinger discussed 
in logical detail the general design of 
functional circuitry comprising the f-m 
stereo receiver including a number of 
variations adopted by different manu
facturers.

In stereo f-m broadcast transmission 
the signals from two microphones are 
mixed to produce in-phase sum (L -f- R) 
and out-of-phase (L — R) difference sig
nals. The L -f- R signal, delayed slightly 
to keep it in phase, frequency modu
lates the main carrier signal in the 
lower 1 5-kc bandwidth region. The dif
ference signal is transmitted as ampli
tude modulation of a suppressed sub
carrier centered at 38 kc and using 
the bandwidth area from 23 to 53 kc.
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Oscilloscope

Here's what you can do:
. . . trigger externally, or internally on either A or 

B trace,
. . . observe equivalent sweep times from 3.3 

picoseconds to a millisecond,
. . . display repetitive signals from fractions of 

millivolts to volts— with wider range possible 
using external attenuators,

. . . measure risetimes from 350 picoseconds to 
a millisecond—with uniform, high writing 
rate at all sweep speeds over the full 8-centi- 
meter by 10-centimeter display area,

. . . expand the signal over 100 times vertically 
and horizontally,

. . . calibrate with amplitude and timing signals 
available from the front panel,

. . . show Lissajous patterns on the 5-inch crt, in 
addition to single and dual-trace displays 
and signals added algebraically,

. . . drive X-Y Plotters or similar readout acces
sories,

. . . change the signal source without affecting 
the preset response.
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Here's how you do it:
1 Plug in the power cord and signal source,

2 Set the controls on the vertical and timing 
plug-m units,

3 Take the measurements.

For complete information
on the characteristics and capabilities 
of this new Pulse-Sampling Oscilloscope, 
please call your Tektronix Field Engineer.

p
_

Tektronix, Inc. san francisco field offices
3530 GOLDEN GATE WAY • LAFAYETTE. CALIF. • YEUowstone 5-6101 
3944 FABIAN WAY • PALO ALTO. CALIF. • DAvenport 6-8500 
From Oakland. Berkeley, Richmond. Albany and San Leandro: CLifford 4-5353
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Tektronix

In one compact laboratory oscilloscope you 
have a complete pulse sampling system with 
risetime of 0.35 nanosecond. Using the 50Q in
puts, or the Tektronix passive probe or cathode
follower probe designed for use with the instru
ment, you can meet most of the general-purpose
measurement demands in repetitive-signal ap
plications.

Type 661 Oscilloscope (without plug-ins) $1150 
Type 4S1 50Q Dual-Trace Sampling Unit $1430 
Type4T1 Timing Unit.................................. $ 750
Probes:

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

U S. Sales Prices, f.o.b. Beaverton, Oregon
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IT IS REPORTED:

corporation, 
December

James D. Warnock, former publicity 
manager of the San Francisco Chamber

John M. Phelps, captain, USN (Ret ), 
has joined Granger Associates, lnc.r 
Palo Alto, as assistant to the president 
Phelps' last active duty assignment was 
as director of research and develop
ment of the Defense Communications 
Agency. In his new position, he will 
assist President John V. N. Granger 
in planning and organizational devel
opment activities.

Watkins-Johnson Co. has announced 
four appointments to the technical staff; 
Donald C. Hunceker will take a man
agement part in the production of high- 
power traveling-wave tubes, Rowland 
W. Haegele will lead production engi
neering of low-noise tubes, James A 
Long will work on the development of 
traveling-wave tubes for use in satellite 
communication systems, and Richard E. 
Pospisil will join Watkins-Johnson's 
R&D team in the systems division.

Opto-Electronic Devices, Inc., a 
cently-formed corporation, has 
nounced a 
date for a

MORE FEEDBACK
and decides where to repeat the mes
sage. In many cases the return link 
may be assumed to be virtually error- 
free without seriously changing the 
results of performance analyses. This 
is true, for example, with decision 
feedback where the data rate (and 
hence the required bandwidth) of the 
return link may be much lower than 
that of the forward channel, thus per
mitting a higher signal-to-noise ratio.

The repeated information received in 
a decision-feedback system may be 
used in several different ways at the 
receiver. In non-cumulative decision
feedback systems, the receiver entirely 
discards message blocks in which errors 
(or erasures) have been detected, and 
waits until an ostensibly error-free 
copy has been received. In cumulative 
decision feedback, the receiver at
tempts to construct a correct version 
of the received message from all of 
the copies it has received. This may 
be done digitally or by means of (an
alog) signal integration. Schwartz 
showed a number of computed curves 
which compared these three techniques 
in terms of their error rate versus trans
mission time per bit. These curves 
showed that cumulative decision feed
back was best at least for very low 
error rates

An amusing example of information 
feedback was used to illustrate the 
manner of operation of such systems 
where the transmitter is effectively 
"looking over the receiver's shoulder." 
Here the transmitter was attempting to 
send the message, "GONE WITH THE 
WIND," in the face of numerous errors 
on both the forward and feedback 
channels. A special symbol 0, is used

Max P. Forrer has been appointed 
manager of the applied physics group 
at Kane Engineering Laboratories. For 
rer joined Kane early in 1961 from 
General Electric's Microwave Lab.

(Continued on page 24)

re- 
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15 completion 
10,000 square-foot plant 

being built in Mountain View.
Principals of the new firm are; Frank 

A. Litz, president, Robert L. Katz, vice 
president and director of business af
fairs, and Wm. B. Hugle, vice president 
and director of R&D.

The appointment of Beardsley Gra
ham of Palo Alto, an executive of the 
Missiles and Space Co. of Lockheed 
Aircraft Co. of Lockheed Aircraft Corp., 
to the presidency of Spindietop Re
search Incorporated was announced re
cently at Lexington, Ky. Graham is 
resigning as manager of satellite re
search planning after having been 
associated with Lockheed and its Mis
siles and Space subsidiary at Sunnyvale 
and Palo Alto for the past five years.

Previously he was an assistant di
rector of Stanford Research Institute, 
Menlo Park, and manager of SRI's 
Mountain States Division at Phoenix, 
Ariz. He has also held a succession of 
responsible research and development 
positions with Bendix Aviation Corp, 
of Detroit, Lewyt Corp, of Brooklyn, 
National Broadcasting Co. in Holly
wood and New York and Pacific Tele
phone & Telegraph Co. in San Francisco, 
and was an early member of the 
Section publications board.

Graham Phelps

National Research Corporation has 
announced the establishment of a west
ern district office for its research di
division in Palo Alto. The company has 
appointed Rick W. Diehl to serve as 
western district manager.

by the transmitter to tell the receiver 
to erase the preceding letter. The se
quences of transmitted and received 
symbols looked as follows:
T.: G O N 0 N E 0 0 9 E sp W I W I. . 
R.: G O P 0 N O T0 0 E sp W 0 W I . .

Comparative analyses of information 
feedback and decision feedback showed 
that at very low signal-noise ratios 
information feedback can actually in
crease the error probability. However, 
for high signal-noise ratios information 
feedback appears to be better than 
decision feedback.

Finally, Professor Schwartz compared 
the behavior of (1) unidirectional trans
mission, (2) so-called "simple" feedback 
systems, and (3) long-code "fail-safe" 
feedback systems’ under three different 
kinds of noise conditions, (a) constant 
noise, (b) slowly varying noise, and 
(c) rapidly varying or burst noise. Uni
directional transmission is suitable only 
under constant noise conditions "Sim
ple" feedback systems perform well 
under both constant noise and slowly 
varying noise. But only the "fail-safe" 
systems are effective under rapidly 
changing, or burst-noise conditions. An 
MIT system using Bose-Chaudhuri error
detection codes was cited as an ex
ample of a long-code "fail-safe" type.

Another interesting example men
tioned was the AGAGS air-traffis con
trol system which combines features 
of both decision feedback and informa
tion feedback in the same system.

Reference:
’J. J. Metzner and K. C. Morgan, "Re
liable Fail-Safe Binary Communication," 
IRE WESCON Record, Vol. IV, part 5, 
p. 192, 1960.

of Commerce, becomes executive secre
tary of the San Francisco Section, IRE, 
effective December 1. In this new post 
he will function as business and ad
vertising manager of the Grid, with 
headquarters at the IRE Section Of
fice in Palo Alto.



black body is proportional

Company in Sunnyvale and Palo Alto, California

or

LOCKHEED

grid — 23

Space creates positions in many disciplines 
Why not investigate future possibilities <

Said J. Stefan and L. Boltzmann: “The total radiation from a
to the fourth power of the absolute temperature of the black body.

. oe Ynt wprv cold bodies emit a radiation which can be highly significant 
,rom low

the earth and its atmosphere, as seen from orbita much colder. To make measurements under these circum-
emission from its atmosphere, under some circums anc^^,^^^ of the most sensitive detection systems yet conceived, 
stances, Lockheed has evolved radiometric equipme of a potentia| employer. Lockheed Missiles i Space

Scientists and engineers must also take care u eautifu| San Francisco Peninsula, invites this close scrutiny. As 
'’’-‘’satellites and the polaris fbm. Lockheed preeminence in Missiles and

I scientists.
Write Research and Development Staff, Dept. M-13Ft 962 West 

existing Department of Defense industrial security clearance required.

. -- r . - — d MIDAS satellites anu cm- •
Systems Manager for the discoverer ana outstanding engineers and 
Space creates positions in many disciplines eed?

Why not investigate future possibilities a 
El Camino Real, Sunnyvale, Calif. U.S. citizens 

An Equal Opportunity Employer.

MISSILES
A GROUP DIVISION OR

3 fbm and the Air Force agena 
elude saint

& SPACE COMPANY
LOCRH EED AlRCRAFT CORPORATION

\ Satellite in the discoverer and midas 
Systems Manager for the Navy POLAR'5 FBM “^advent and such nasa projects as ogo, oao, echo, and nimbus. 
programs. Other current programs include SA^ MARIA. californ1a . cape Canaveral. Florida . Hawaii

SUNNYVALE. PALO ALTO. VAN NUYS. S*NTA CRUZ’

I december 1961



MORE SWINGS

1
New GTEL research center under construction in Palo Alto

Leifer

S(SQE^TDSTS9 mC^GE^S

Top Level Openings, B.S., M.S., PhD.

TECHNICALWANTED: PUBLICATIONS student

196124 — grid

I.
< u

Especially IRE
Transactions, all groups
Wescon or National Convention Records 
Proceedings prior to 1950

AIEE Transactions—bound volumes only
Submit offers or needs to:

AERO-SPACE-TECH-TRONIC BACK-FILES CO. 
V.C. Box 9494, Dept. SM, North Hollywood, Calif.

in ft
Chartz

Bay Area members of the eight man 
Wescon board of directors include John 
A. Chartz, Dalmo Victor, and Meyer 
Leifer, Ampex Instrumentation Products, 
both newly elected to membership, and 
John V. N. Granger, Granger Asso
ciates, and Calvin K. Townsend, Jen
nings Radio Manufacturing, both two- 
year veterans.

December

In Communications Systems, Control Systems, Data Systems, 
Antennas & Propagation, Instrumentation, Telemetry, Solid 
State Devices, Logic Circuitry, TWT, Klystrons, Servos.

For Confidential Referrals on a No-Fee Basis Drop in or Send Resume

NORTHERN CALIFORNIA PERSONNEL
(A Technical Agency)

407 California Ave., Palo Alto 

DAvenport 6-7390

I- 1

The late Sigurd F. Varian willed an 
estimated $500,000 to a foundation he 
created to carry on his charitable works. 
A chief beneficiary of the foundation 
will be a tiny hospital in Puerto Vai- 
larta, the Mexican town where he made 
his home during the last three years 
of his life.

(Continued on page 28)

The offices are placed on the outer 
perimeter of the ring so that each one 
has a view of the surrounding country.

affairs
NEW BRANCH

New York headquarters of the Insti
tute has announced approval by the 
executive committee of a petition to 
establish an IRE Student Branch at S°n 
Francisco State College. Professor Rene 
B. Marxheimer is the IRE Represent0 
five. The Student Branch officers ote- 
Chairman, Fred Nase; vice chairman 
Krishna S. Narendra; and secretory- 
treasurer, Wilson Chu.

Construction of a major research 
center in Palo Alto for General Tele
phone and Electronics Laboratories, Inc. 
officially got under way recently with 
a ceremony at which Lt. General James 
D. O'Connell, vice president, poured

J.
Ml’ /. t- A"i; *

concrete for the new building The 
main structure, of steel frame and 
laminated wood, has been designed 
around a circular spine that provides 
room for storage, wiring, and ducts Io 
serve the laboratories on each side

Hewlett-Packard Company has an
nounced: the formation of a Canadian 
sales company to handle the sale of 
Hewlett-Packard products in Canada, 
plans to establish an oscilloscope manu
facturing plant in Colorado Springs, 
Colorado, an agreement on plans 
whereby Harrison Laboratories, Inc., 
Berkeley, New Jersey, would become a 
wholly owned subsidiary of Hewlett- 
Packard; the formation of two new di
visions, the advanced research and de
velopment division managed by Paul E. 
Stoft, and the frequency and time divi
sion managed by Alan S. Bagley.
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1 40 Eleventh StreetElmar Electronics, Inc.

PALO ALTO

SACRAMENTO
1219 “S" StreetSacramento Electric Supply

SAN FRANCISCO
1 422 Market StreetZack Electronics
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Peninsula TV & Radio 
Zack Electronics

console, 
exhaust

3860 El Camino Real
654 High Street

RIOL
OF RADIATION

CONTOUR UTILITY CABINETS
A very practical housing with sym
metry and strength. Rounded con
tour corners as well as the flanged 
panels combine to preserve the eye
catching design. Fabricated from 20 
gauge steel to provide strength and 
rigidity. Front and rear panels are 
removable, the front panel being 
solid while the rear panel is louvred 
to provide ventilation. Body is fin
ished in smooth dark gray enamel 
and the panels in light gray ena
mel. Six sizes available.

.. the COMPLETE LINE
INSTRUMENTS

BUD RADIO, INC.
CLEVELAND 3, OHIO

1 A’

SHADOW CABINETS
An extremely versatile housing since 
both front and rear panels as well 
as bottom may be removed for in
stallation or servicing purposes. Un
usually attractive appearance is 
created by recessing the front panel 
one inch as well as by beveling the 
front. The two piece body is made 
of 1 8 gauge steel and the panels of 
1 6 gauge steel. Four sizes available. 
Finished in light gray hammertone.

PHONE MUrray 1-2323 • Cable Address RADILAB
4501 W. NORTH AVE • MELROSE PARK. ILLINOIS

CREATE THE IDEAL ENVIRONMENT 
FOR YOUR ELECTRONIC EQUIPMENT 

WITH THESE BUD PRODUCTS

dec e tn b e t 19 6 1

TRANS-AIRE BLOWERS
Ideal for use where excessive heat 
is generated by equipment in an 
enclosed rack, cabinet or 
They draw in fresh air or 
heated air. These blowers occupy 
less area, and a smaller panel space 
than others having similar air dis
placement capability. They are the 
lowest priced units of equal capac
ity and performance. Available in 
three sizes with air displacement 
from 100 cfm to 700 cfm.u

ULTRA VACUUM SYSTEM
Model SEL 823 is designed for rou

tine 10'a, 1 O'”* mm Hg vacuum opera
tion. This system is ideally suited for 
advanced Ihin-film deposition.

The system has a double-wall design; 
the processing chamber is stainless steel 
construction with a large dynamic 
vacuum pumping throat. The vacuum 
ionization gauge tube is mounted with
in the ultra vacuum chamber.

Multipin feed through vacuum head
ers supply adequate internal signal 
and power leads. Heavy current leads 
ore particularly useful for high current 
resistance heating. Windows on all 
sides—the top as well as the front— 
are provided to assure adequate view
ing capabilities.

Scientific Engineering Laboratories, 
Inc., P.O. Box 607, Woodland, Calif.

See these new Bud Products at your Authorized Bud Distributor 
or write us for literature.

OAKLAND

new product cap s n Ie 
advertise m e n t

p
COWL-TYPE MINIBOXES

Bud Cowl-Type Miniboxes have a 
projecting cover which reduces glare 
from overhead lighting. It also pro
vides protection for controls and 
dials. Cover has two box braces to 
which the bottom is attached by 
means of sheet metal screws. When 
assembled, this type of construction 
results in a sturdy, rigid housing. 
The unit may be table mounted or 
hung from a wall. Fabricated of 
.040 aluminum and furnished nat
ural or with light gray hammertone 
finish. Four sizes available.

® Scintillation Detectors

° Scalers — Amplifiers

® Count Rate Meters

® Spectrometers

® Pulse Generators

® Electronic Sweeps

• Gas-Flow Counters

® End-Window Counters

• Preamplifiers —— 
All Types

" Model 50-1
Spectrometer

- • alpha, beta, gamma, x-ray and neutron detectors . . . 
o’eng with 31 types of scalers and a full lino of associated 
amplifiers and preomps . . are available from RIDL. For 
S*nerol electronics laboratory use, RIDL also manufactures a 
precision pulse generator, count rate meters and a variety of 
b gh vol'oge supplies All types of spectrometers ore custom 
assembled from standard components The RIDL lino of radi
al.on instruments is made complete by several single channel 
Pulse height analysers and two and four channel coincidence/ 
cn'i-coincidence analysers. For the full line of radiation in
struments by RIDL, write to Dept. J for Catalog 61.



ELECTRONICS
TECHNICIAN

Apply at:

STANFORD UNIVERSITY I

PERSONNEL OFFICE

239 Encina Hall

7 96/26 — grid

the Grid

Stanford, California

DAvenport 1-2300, Ext. 2278

It also includes installing and 
testing of antennae, operation 
and modification of magnetic 
tape recorders, equipment 
and instrument repairs, etc.

This work involves the use of 
radio transmitters in the 3- to 
30-mc frequency range, radio 
receivers, pulse equipment 
and radar techniques, fre
quency synthesizers, frequen
cy standards, and many varie
ties of test equipment.

Applicant must be U.S. citi
zen to 40 years of age. Salary: 
§450 to §600 per month, de
pending on qualifications.

december

Stanford Radioscience Lab
oratory has an opening for 
a qualified and experienced 
technician to do construction, 
testing, and operating of ex
perimental equipment used 
in radio and radar research 
on the upper atmosphere.

Jesse R. Lien, general manager of Sylvania's Mountain View operations, discusses 
new micro wave bi static Doppler radar equipment for motion-sensitive security 
applications with George Byrne, who developed concept of the system; and Roger

G. Battie, head of security-systems section, RSL
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Fluke and Massa (Calif, only)
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11
MASSA 
OOMM

SALES
ENGINEER

960 Industrial Rd. 
San Carlos, Calif.

FREQUENCY 
ENGINEERING LABS

HUCHtS AIRCRAFT CO 
VIOKOSOHIC OIV

for quick facts 
on instruments 
-call McCarthy

<-
<-

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
TUCSON-Yuma
Fort Huachuca • ENterprise 7250
PHOENIX:
Phone ENterprise 7717

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

de ce mb er

NCSCO INStPUMEKi:, INC

Hammarlund variable air capacitors 

have earned an international repu

tation for quality and outstanding 

reliability. Now you can buy the 

best... for no more than you would 

pay for run-of-the-mill units.

The Electron Tube Division of 
Litton Industries has an immediate 

opening for a sales engineer in 
the Linear Beam department. Two 

to five years' experience in klys

tron or traveling wave tube field 
preferred, with at least a B.S. de

gree in engineering required.

This is an opportunity io join 
the sales staff of a progressive 

organization.

Please contact the Industrial 
Relations department,

LYtell 1-8411

r. W. THOMPSON ASSOC., INC. 
• lift ii caaiao ■«*. Mio »H0 ciiiiomu

I tJ|]

You’ll get performance data, price and delivery information from 
McCarthy—plus technical help before and after the sale. Assistance 
from our specially trained engineers helps solve instrumentation problems 
in minimum time. McCarthy provides service and calibration on all lines 
handled.

Write for frequently issued “Instrument Reporter”—a technical 
publication on new developments in instruments.

Instruments to Control . . . Measure . . . Record

1055 EE Walnut • MU 1-7411

MENLO, PARK:
635 Oak Grove • DA 6-7937

’ SACRAMENTO-FOLSOM:
ENterprise 1-0879 (no toll charge)

For variable capacitors, from mas

sive to miniature in standard or 

special design, specify Hammarlund. 

For Complete Details, Call or Write



ASSOCIATE
PARTNERSHIP

Associate Partnership with grow

ing manufacturers representative
Cartercovering the Northern California

Precision

Citizen. Only those with sufficient

&
•> t)

Box Number Z

The Grid
P.O. BOX 1 193

SAN MATEO, CALIF.
)(

€

_ u 4 £

Pr.ct $935 Pr.ct 1990 -r
O’HALLORAN ASSOCIATES

Becker
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4
Sterne

Wide-Range 
Self-Contained

Area. Need competent, financially 

capable, and technically qualified 

sales engineer with background

in microwave and radar compo

nents and test equipment Must 

live in Bay area. Must be U.S

MODEL 63A PRICE $1500

• Inductance Range: .002 Microhenry to 1.1 Hennes
• Series Resistance Range: 002 Ohm to 110K Ohms.
• Built-in 1 to 100 KC Oscillator - Detector.
• No False or Sliding Nulls.

Thems
• 00002-11.O90..T

Cezwty o 25%
• 1000 to 1000 megohm* 

Shunt Ret'lUncc
• 0001 to 1000 .mho* 

ConOuCUnce

MODEL 74C

• 100 "C T«« FreovehCy

1 1636 Ventura Blvd 

NO. HOLLYWOOD
• TRianglc 7 0123
PALO ALTO
• DAvcnport 6 1493

No. Hollywood. Calif

SAN DIEGO
• BRoad-va/ 3 55C0 
PHOENIX & TUCSON
• ENtcrpnie 1 200

MODEL 75A
• 1 Uc Ten Ftrjjfncf

MIL SPEC TESTING
• 0 0002t3 1000 «.f 

Generally O 2S%
• 1000 chm» to 103 meiCAmt 

Shunt Rei.ilance
• 001 to 1000 .mhot

Conductance

TWO BRIDGES 
FROM 

Boonton 
ELECTRONICS

0-S

PRECISION 3-TERMINAL 
(INSENSITIVE TO GROUNDED CAPACITANCE) 

CAPACITANCE BRIDGES

R. W. THOMPSON ASSOC.. INC. 
*115 (I CAMiaO *«T. PAIO *110 CtlllOMH

Fa- oa.••••>! i til)

O P

d e c e m b e r

more
IP © W E 0^ 
and long life too!

About People

Carl H. Becker has been named di
rector of research, and Karl E. Sterne 
has been named sales manager of 
Precision Instrument Company; William 
P. Hopkins has been appointed person
nel manager at Rheem Semiconductor 
Corporation; Paul F. Radue has joined 
Lynch Communications Systems Inc. as 
an applications engineer in the mar
keting division; Phillip D'Elia has been 
appointed manager of a new special 
products department at Kaar Engineer
ing Corporation; Edward C. Buurma has 
been appointed western regional man 
ager for marketing of the government 
and industrial group at Philco Corpora
tion; C. T. Sah has been named to head 
the physics section and Phillip Ferguson 
has been appointed head of the device 
development section ar the Fairchild 
Semiconductor research and develop-

Central’s 7132/XD-2* hard tube diode was es
pecially designed for rectifier, charging and 
shunt diode service. As a rectifier the XD-2 will 
withstand 40 Kv (P.I.V.) at a 3 ampere average- 
150 amperes (peak) as a clipper Features a 
special Thonated-tungsten filament capable of 
high peak currents and long life. Has a very 
efficient water cooled external anode which 
can dissipate 5 Kw continuously * air cooled 
7131/XD-2 can dissipate 3 Kw continuously.

SPECIAL TUBES
Our engineering staff is available to design and 
custom produce special power tubes to meet 
your requirements.
NUCLEAR CORPORATION OF AMERICA

^Central Electronics Mfr’s Division 
N o

Export Department: 15 Moore St., New York 4, N. Y.

i •
r CT5 X6 e

MORE SWINGS
Carco Electronics, founded during the 

summer, is presently operating its new 
Menlo Park plant, a 1 2,000-squore-foot 
facility, housing administrative, engi
neering, and production operations.

Carco Electronics, with an authorized 
capitalization of $1,365,000, is headed 
by John M. Carter, former president 
and general manager of California 
Technical Industries, a division of Tex
tron, Inc. Carter, who is president, is 
on electronics engineer from the Uni
versity of Maryland and holds a mas
ter's degree in electrical engineering 
from Johns Hopkins University.

Kenneth Silveira, is assistant chief 
engineer. A graduate of the University 
of Hawaii in electrical engineering, he 
was project supervisor for the flight 
simulation engineering group at CTI

1
Silveira

MODEL 74C-S0
• W.th -5 to » 1007 DC 8>»l 

fez D-«!e Telling
Pr.ct 1995

experience and financial respon

sibility need apply. Send letter 

covering details

MODEL 75A-S0
■ w.th -5 to -> 100 VDC Dm 

•or D oO Telling

Price 11050

Inductance BridgeI
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3180 Hanover Street
Palo Alto, California

ment laboratory Hewlett-Packard Com
pany has announced the election of 
Robert L. Garner to its Board of Di
rectors; recent appointments at Ad
vanced Technology Laboratories include 
those of John M. Magida as product 
manager — industrial instrumentation, 
Paul Cronin, manager of product engi-

RADIATION
KSSXSJ at Stanford

WE NEED ENGINEERS at all levels to work on Super-Power Transmitters, Multi-megawatt 
D-C Power Supplies, and Pulse Modulators to match. Jobs now in the house include West Ford, 
Project Relay, Cornell Arecibo Radar, 480 L Communications System, ARPA Super-Power Tube 
Program, Penetration Aids Radar, Nike-Zeus. Radar, Tropo-Scatter and Satellite communications 
are major product areas.
Urgent need for man experienced in R-F exciter design and others for proprietary product 
development.

JOIN AN OUTSTANDING ORGANIZATION
• 25% profit sharing plan
• Company-paid tuition for advanced degrees 
o Company-paid medical, hospital, and

life insurance programs

neering — industrial instrumentation, 
and Kenneth G. Heller, manager— 
aerospace engineering; and Eitel-Mc- 
Cullough, Inc. has appointed Murray 
I. Disman manager of microwave tube 
development, and David Wyand prod
uct manager of the accessory products 
division.

^gcember 1961

. ____

?55r JJ !

Executives of two Palo Alto electron
ics companies have been elected to 
two-year terms on the board of trustees 
of the Western Electronic Education 
Fund- W. Frank Cavier, of Hewlett- 
Packard Co., and Dean A. Watkins, 
president of Watkins-Johnson Co.

(Continued on page 30)

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

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

Heller Disman
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7524 S.W. MACADAM • PORTLAND 19, OREGON 

ELECTRO-MEASUREMENTS, INC.
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Quality assurance engineers: realizing only part of your potential? 
Ampex can make your job picture complete. For at Ampex, you'll work on all phases of 
precision prototypes for the world's most advanced tape recorders. (And you'll work in 
one of the finest areas anywhere: either Redwood City, near San Francisco, or Culver 
City in Southern California.) You can qualify if you have a BSEE, 2 to 6 years experi
ence, aptitudes in evaluation and troubleshooting of prototype precision electro/mechani- 
cal tape recorders and subsystems or related instrumentation, and 
knowledge of transistor circuits and telemetry techniques, i.e., FM, A MDJPY 
PDM, PCM. Write: Mr. John E. Doolittle, Office of Scientific «1111

Placement, Ampex Corporation, 2402 Bay Road, Redwood City, Calif. — - —

The outstanding accuracy and 
superior stability of ESI bridges, 
instruments and components be
gin with this industry-acclaimed 

precision resistor. Its development and specific 
applications to advanced measurement tech
niques and instrumentation is typical of the 
R & D capabilities which have earned for ESI 
a position of leadership in the field of preci
sion resistance measuring devices. For detailed 
listings, send for Condensed Catalog A-26. We 
catalog in EEM.

About Representatives

The formation of Walter Associates, 
electronic sales engineers, has been 
announced by Charles A. Walter. The 
firm represents Applied Microwave 
Electronics, Baltimore, Md., Eldorado 
Electronics, Berkeley, California, Micro- 
Tel Corporation, Baltimore, Md., and 
Microwave Technology, Inc., Waltham, 
Massaschusetts.

&

lyj

• RESISTANCE STANDARDS
• DECADE RESISTORS • COMPLETE 

RESISTANCE MEASURING SYSTEMS
• VOLTAGE DIVIDERS • CUSTOM 

NETWORKS AND COMPONENTS

F

"Sure, 1 know it's completely automatic, 
but why does it keep making resistors 

instead of capacitors?”

Recent sales representative appoint
ments include: J. T. Hill Co., San Carlos, 
for Drexel Dynamics Corporation, Hor
sham, Pennsylvania, T. Louis Snitzer Co., 
Sunnyvale, for Behlman-lnvar Electron
ics Corp., Santa Monica, and Rese En
gineering, Inc., Philadelphia, Penna; 
and Jay Stone & Associates, Los Altos, 
for Applied Research, Inc., Port Wash
ington, N.Y.

Two representative firms, R. L. Pflie- 
ger Co. and Cerruti Associates, have 
merged to form Cerruti/Pflieger Corp., 
Palo Alto.

R. W. Thompson Associates, Palo 
Alto, has been appointed to represent 
Ace Engineering & Machine Co., Hunt
ington Valley, Pennsylvania, and their 
line of shielded enclosures.

FACTORY-DIRECT SALES-SERVICE. Use our special direct to factory 
telephone network for fast, accurate application, service, purchasing 
information. No long distance charges Check your directory for our 
local listing Or coll us collect — CHerry 6-3331, Portland, Oregon

MORE SWINGS
John P. Schoenberg has joined the 

staff of Melabs, Stanford Industrial 
Park, as manager of its circuits de
partment. Schoenberg goes to Melabs 
from the research division of Philco 
Corporation where he was a research 
group supervisor. Over a twelve year 
period, his work in the area of elec
tronic design and development has 
encompassed a wide range of projects 
with particular emphasis upon solid
state circuitry.
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I. W. THOMPSON ASSOC., INC.

I till

AUDIO
DELAY LINES

The
CEM

75

Electronic Division 
225 West 34th Street 

New York 1, N.Y.

Burn Oui Pro©? " 
SOM DZATfl© M 
GAUGE JUBE

Woodside 77, N.Y. • YE 2-0800 
represented by

M. W. RIEDEL & CO
136 E. Valley Blvd.
Alhambra, Calif

SILK CO., INC.
Executive Offices 

12 South 12th Street 
Philadelphia 7, Pa.

Try this simple test. Tie a piece of Gudelace around a pencil in a half hitch and pull j 
one end. Gudelace’s flat, nonskid surface grips the pencil—no need for an extra finger 
to hold Gudelace in place while the knot is tied!

Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips 
or rejects—and that’s real economy. Gudelace is the original flat lacing tape. It’s 
engineered to stay fiat, distributing stress evenly over a wide area. The unique nonskid 
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace 
is made of sturdy nylon mesh, combined with special microcrystalline wax, for out
standing strength, toughness, and stability.

Write for a free sample and test it yourself. See how Gudelace takes the slips—and 
the problems—out of lacing.

GUDEBROD
West Coast Office

2833 S. Olive Street
Los Angeles 7, Calif.

3 X'

Type L894C with 5000 usee 
features phase linearity of 
± 0.1% in center frequen
cy band, 100 usee rise 
time, 3 db point at 3.5 kc, 
cut-off at 
network design plus match
ing of individual sections 
and phase equalization in
sure precision performance. 
Many models in standard 
rack-type cabinets avail
able. Write for data.

COLUMBIA 
TECHNICAL

J

The CEM-75 is a burnout proof version of the 
Bayard-Alpert design. It is capable of vacuum 
measurement in the range of IO*1 to IO’10 
millimeters of mercury The burn out proof fila
ment makes it desirable for use in systems that 
are repeatedly opened to air. Available with 
three types of % in. tubulation: NONEX GLASS, 
PYREX GLASS. KOVAR TUBING.

SPECIAL GAUGES
Our engineering staff is available to design and 
custom produce specialized ionization gauges 
to meet your requirements.
NUCLEAR CORPORATION OF AMERICA 

^->^Central Electronics Mfr’s Division 

Danville, New Jersey

Export Deportment: 15 Moore St., New York 4, N.Y.

I
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Friden application 
requires 100 million 
firings of Tung-So! 
indicator thyratrons

Peter Spencer, 
chairman, PGRFl

Robert Lathrop, 
vice chairman, PGRFl

Jan. 1-----300-word abstracts in du
plicate, for the 1962 PGHFE Interna
tional Congress (Long Beach; May 3-4). 
Send to: John W. Senders, Technical 
Program Committee Chairman, Minne
apolis-Honeywell Regulator Co., 2600 
Ridgeway Road, Minneapolis 40, Minn.

Richard G. Davis, 
secy-treasurer, PGRFl

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

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 11th St.
TE 4-3311
SAN FRANCISCO

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

SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

age their use 
ence; and help in making

NON-IRE LOCAL EVENTS
Dec 16—Broadcast over KPFA (94 1 

me) Berkeley, 2:45 p.m. Equipment re
port; The Ampex Fineline 1200 Stereo 
Tape Recorder by R. S MacCollister.

Feb. 1—750-word abstracts and bi
ographical sketch of author in triplicate 
for the 6th National Convention on 
Military Electronics (Washington, D.C.; 
June 25-27, 1962). Send to: John J. 
Slattery, Martin Co., Baltimore 3, Md.

® TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

O f

Feb. 7-9—3rd National Winter Con
vention on Military Electronics. Ambas
sador Hotel, Los Angeles, Calif. IRE 
Business Office, 1435 La Cienega Blvd , 
Los Angeles 35, Calif.

Jan 18—Northern California Section 
of the American Society of Lubrication 
Engineers. Chlorinated Silicone Oils and 
Greases by Robert B Stewart, Dow 
Corning Corp Sponger's Fish Grotto, 
Berkeley, Calif. Dinner: 7:00 p.m. (so
cial hour 6:00 p.m.), no reservation re 
quired.

Friden is another of the top-flight 
manufacturers who look to Tung-Sol 
for components of utmost reliability. 
You can enjoy the same premium 
tube performance. Specify Tung-Sol 
power tubes for any military or in
dustrial socket you must fill.

Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en
tertainment requirement with unex
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo
nents, contact:

Jan. 15—500- to 1000-word ab
stracts for the International Symposium 
on Information Theory (Brussels, Bel
gium, Sept. 3-7, 1962). Send to: Dr 
F. L. Stumpers, Philips Research Labor
atories, Eindhoven, Netherlands.

of current efforts in interference-predic
tion and data collection more useful.

This is the first symposium of its 
kind in this area, and contributed pa
pers are encouraged to insure full 
development of the theme.

Officers who have been elected to 
serve the San Francisco Section Profes
sional Group chapter on Radio Fre
quency Interference for 1961-1962 are 
as follows:

Chairman. Peter F. Spencer, Filtron 
Company, Inc.

Vice Chairman Robert J. Lathrop, 
Cook Engineering Company.

Secretary-Treasurer: Richard G. Dav
is, Lockheed Missiles & Space Co

Jan 9-11—8th National Symposium 
on Reliability and Quality Control. 
Statler Hilton Hotel, Washington, D C. 
No exhibits. Program: E F Jahr, IBM 
Corp., Dept. 351, Owego, N.Y.

Dec. 20—500-word abstracts in 
triplicate for the Bay Area Symposium 
on Reliability and Quality Control 
(Monterey; May 4-5, 1962). Send to. 
Mr. Frank B Durand, 553 Connemara 
Way, Sunnyvale, California.

IRE PAPERS CALLS
Immediate—500-word summaries for 

the National Symposium on Radio Fre
quency Interference (June 28-29; San 
Francisco). Send to.- R G. Davis, Tech
nical Program Chairman, Dept. 58-25, 
Lockheed Missiles & Space Co., P 
Box 504, Sunnyvale, California

Theme for the conference will be 
"Design—the Answer to RFI." The de
velopment of this theme will, it 
hoped, serve the following purposes: 
Establish some requirements for inter
ference-free design at the circuit, equip
ment, and system levels; bring attention 
to the importance of freedom from 
interference as a design criterion, bring 
new applications in communication and 
control to the attention of active work
ers in the field; bring attention to new 
components and material and encour- 

in eliminating interfer- 
the results

Jan. 5—200-word abstracts for the 
Polytechnic Institute of Brooklyn Sym
posium on the Mathematical Theory of 
Automata (April 24-26; New York, 
N.Y.). Send to; Symposium Committee, 
Polytechnic Institute of Brooklyn, 55 
Johnson St., Brooklyn 1, N.Y
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ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

NEELY

When a special problem has you behind the eight ball, 
take your cue from electronics industry leaders 
and call your Neely representative. Whatever your 
requirements, Neely is your one-shot source for the finest 
in electronic equipment and up-to-date information 
on the latest twists in your own field.

Eight fully-staffed offices here in the West — backed 
by six factory-authorized service centers — assure you of 
a reliable cushion for any contingency.

ONE OF NEELY'S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . .
FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS.

NORTH HOLLYWOOD, 3939 Lankershim Blvd. . Phone: TR 7-1282 . 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 3-8103 • TWX: SD 6315
ALBUQUERQUE, 6501 Lomas Blvd., N.E. . Phone: 255-5586 • TWX: AQ 172
LAS CRUCES, 114 S. Water St. • Phone: 526-2486 . 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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ELECTRONIC ENGINEERS

&
Attention

SCIENTISTSMICROWAVE
ENGINEERS

freeDO YOU NEED RELIABLE
ABACUSMICROWAVE PRODUCTS?

and learn about the opportunities
WEA REPRESENTS THEM

for career advancement with our
FIRM PRODUCTS

and East Coast.
Guide Mfg. Co.

(Companies pay the fee, of course.)

Professional & TechnicalMSI Electronics, Inc.

Recruiting AssociatesPitometer Log Corp.

RLC Electronics, Inc.
Palo Alto

CHRISTIE

Feature: D

1 IkOH •'< i

’For Your Requirements Contact:

(WESTERN ELECTRONIC ASSOCIATES 
cure ruriL-rroiur DtDDrcruTiTivte

Ichristic

SALES ENGINEERING REPRESENTATIVES

decent b er 196134 — grid

PO•0

RECTIFIER
AUTOMATIC

BATTERYSUPPLIES
CHARGERS

f CHRISTIE ELECTRIC CORP.

(A Division of the Permanent 
Employment Agency

We Can Also Supply Mounts for Our 
Power Detectors

Microwave Solid-State 
Devices

Thermistors, Bolometers, 
& Microwave Diodes— 
TWT Packages

Precision Coaxial 
Attenuators, Filters, 
Mixers, etc.

With 3 Types of Regulation
o Silicon Controlled Rectifier
® Transistor
© Magnetic Amplifier
Over 200 Commercial and Militarized
Models up to 1500 Ampere

825 San Antonio Rd.
DA 6-0744

3416T West 67th St., Los Angeles 43, Calif.

REPRESENTED BY
STRIDAL CORP. 
1037 Laurel Street 
San Carlos, Calif.

Phone: LYtell 1-2654

WRITE FOR COMPLETE INFORMATION

W ESTERN ELECTRONIC ASSOCIATES
\ SALES ENGINEERING REPRESENTATIVES

WESTERN 
* Palo Alto 
485 Ramona 
DA 5-4569

ELECTRONIC
’Von Nuys: 
5351 Lemona 
ST 8-1556

ASSOCIATES
•San Diego: 
3268 Rosecrans 
AC 4-1202

Consolidated Micro
wave Corporation

F. C. Lee 
L W. Lee 
T. P. Lee 
J. P. Lin
R. P. Lindstrom
D. Locker
C. A. London
G. R. Lucas 
D L. Ludlow
N. C. MacDonald 
M. C. Moddy
S. A. Molmstrom
E. W. Malone
W Y Matsumoto 
D P. McCown 
L. Meier, III 
M A. Meyer 

on page 38)

CMC Model XI10 Solid-State Microwave 
Switch operates in the frequency range 
of 8.2 to 12.4 Gc with typical isolation 
of 20 db ot 9 Gc and insertion loss of 
1.3 db. Its switching speed is less than 
10 nanoseconds. RF power handling ca
pacity is 4 watts CW and 150 watts 
peak. The temperature range is -50° to 
-4-80°C. An insertion length of only 1V2 
inches makes this unit extremely com
pact. Among many other applications, 
this device can also be used as on RF 
modulator and a voltage-controlled at
tenuator.

R. O. Krebs
A. Lender 
D. C Lindley 
C A. Lowder 
W. Mancuso 
W. A. Manly, Jr 
P. E. Moyes
B. Merrill 
R. G. Morrison 
R. E. Mortensen 
R. L. Murphy
C. N. Nokamuro 
B. E. Nichols 
P. Nielsen 
G. C. Nistler 
R H. Okada 
Masayuki Omuro 
T E. Osborne
R. L Pappas 
W J Parks 
A Petrovsky 
J. M. Phelps 
R Renteria
G. H. Robinson 
T. L. Rodrick 
T. D. Rossing 
P. O. Sadenwoter
D. E Savant 
J P Schoenberg 
D. G. Setera 
J. Smith
S. M. Stanley
R. L. Stein 
J. P. Stenbit
D. G. Stone
S. A. Stone
H. E. Stovall 
D A. Sutter 
J. F. Swartz
R. P. Sykes
S. J. Takacs 
G. J. Tonoko 
S. M Taras
E. H. Teare, Jr. 
G C. Trotter 
R. J. Twiggs 
R R Van Tuyl
F. R. Van Wagner 
A. Vosenius 
R. J. Vincent 
R. J. Walinchus 
Herbert M. We>l 
P. R. Widess 
L. M. Wilson 
E. C. Wittenberg 
Charles R. Worsham 
P. Yoh

Following are the names of individu- 
been elected to current

L. A. Andreessen 
R. L. Allen 
J. R Atwood
R. M. Barksdale 
Douglas J Barnes 
H. J. Becker
S. M. Bedford, Jr.
T. J. Berntsen 
J. E Biorkholm 
L. M. Blaser
J. Bodo 
J. Bradley 
R E. Brownlie 
T. H. Bugbec 
C. M. Chang 
A. J. Cleveland 
T. M. Cover
R. N. Doble
A. J. Domenico
C. N. Dorny 
T. H. Elrod
D. K. Eng
D. D. Fahnholz 
J. L. Feldman 
J. F. Foster 
W. J. Fowski
S. C. Fralick
F. G. Freyne 
C. W. Gaston 
R. A. Gecscy 
R. Z. Gerlack 
H H. Gerrish 
David A. Gcftner 
J. W Giles
R. W. Glassey
G. G. Gorbatenko 
William Gross
R. J. Hagen
H. V. Hance
R. A Heumonn 
C. C. Hoagland 
C. W. Hudelson 
David M. Hodsdon 
Vernon T. Hullett 
L L. Hundley 
P. S. Jensen 
L. O. Jevons 
P. A. Johanson 
T L. Johnson 
V. W.Johnson
J. H Jones
K. I. Keigler 
John F. Kevill 
D G. Koch
R. L. Koehler 
G. T Koide 
Andrew Kraus

als who have 
membership- 
T. F. Alexander 
A. K. Al-Ghunaim 
T. C. Anderson
D. W. Appleton
J. R Barcelona
E. Barrineau
K. M. Beach, Jr. 
K. G. Beaman
R. G. Beckett
S. H. Bickel 
E. R. Booker 
R H. Bricmont 
D. R. Briggs 
R C. Brown 
S. S. Burrows 
R. J. Calone 
P. A. Caroh

( Continued

Stalos, Microwave 
Frequency Standards, 
Etched Microwave 
Circuits

Waveguide Test Equip
ment and Special 
Waveguide 
Assemblies

the

many client firms on both the West

MEMBERSHIP
Following are the names of IRE mem

bers who have recently entered our 
area, thereby becoming members of 
the San Francisco Section;

Drop in for a



CIRCUIT and SYSTEMS
ENGINEERS

CHOKES

Send resume to:

A. B. DICK COMPANY

TWO WAYS TO GET POWER SUPPLIES IN A HURRY

1
sheet

I N C.

C * I I f 0 » N I A

grid—1961

!

1. Order from LA stock 
---you plug in

Electronic Research Associates
Solid-state Transpacs:

■ LAB TRANSPAC
■ HIGH CURRENT TRANSPAC
■ MINIATURE TRANSPAC

3950 FABIAN WAY 
PALO ALTO, CALIFORNIA

AN EQUAL OPPORTUNITY EMPLOYER

2. Call your TSI Engineer 
give him your requirements 
-he’ll provide composite 
power supply specially 
for you-FAST

Radio Products Sales Inc.
1501 South Hill 

Los Angeles, Calif.
Wesco Electronics

1715 E. Colorado Blvd.
Pasadena, Calif.

CALL TSI
DU 5-6051 3540 Wilshire Blvd., Los Angeles

TSI ■

"/l\
Rational Instrument [aboratories.

december

accurately
simply
reliably

Vol-O-Flo
meters flowing 

gases

The modern, well-equipped Research 
and Development Laboratory of A. B. 
DICK COMPANY in Palo Alto has 
immediate openings for engineers (BS 
or MS) capable of design and develop
ment of computer peripheral equipment 
such as input devices, high-speed data 
printout and display systems.

One opening requires at least seven 
years experience, a high degree of crea
tivity, and demonstrated competence in 
two or more of the following fields: 
television circuitry, telephotography, op
tical systems, digital techniques.

Other openings require three to five 
years experience in digital and digital- 
to-analogue systems design coupled with 
the ability to use this knowledge in de
sign and development of data presenta
tion equipment

For information call:

” TECH-SER, INC. DA 5-3521 640 Donohoe St., Palo Alto 
k Electronics Engineering Representatives AC 2-1121 Box 6544, San Diego

molded
quality] n

ft. W. THOM PSON ASSOC

4I1S (t CAMINO

Lominor flow ele
ments give highest 
possible accuracy, 
lineor scole.

This type flowmeter 
nos proved itself 
for laboratory, 
plant, field test, 
and OEM use.

Full Scole Ranges:
Min., 20 cc/min.
Max., 300 CFM

Specials Available
Request Bulletin 153 and blank spec

LOW DISTRIBUTED CAPACITY 
COLOR CODING 
HERMETICALLY SEALED 
TOLERANCES AS SPECIFIED 

in ciccordcincG with
MH.-IH5306A, (EMEIE AM CUSS 1 

STOCKING DISTRIBUTORS 
Elmar Electronics Inc. 

140-11th St. 
Oakland, Calif.

Federated Purchaser Inc.
11275 W. Olympic Blvd. 

Los Angeles, Calif.

J. W. MILLER COMPANY • 5917 So. Main St., Los Angeles 3, Calif
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Hewlett-Packard Co.

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

Hughes Aircraft Company

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

Kay Electric Company

Litton Industries

Lockheed Missiles & Space Co.

McCarthy Associates
635 Oak Grove, Menlo Park; 
DA 6-7937

Miller Co., J. W.

National Instrument Laboratories

Neely Enterprises 
501 Laurel, San Carlos; 
LY 1-2626; 1317 15th St., 
Sacramento; Gl 2-8901

Northern California Personnel

Nuclear Corp, of America

O'Halloran & Associates 
825 San Antonio Road, 
Palo Alto,- DA 6-1493

Premmco, Inc — 
2406 Lincoln Ave , Alameda; 
LA 3-9495

Professional & Technical Recruiting 
Associates

Radiation at Stanford

...a money-saving new form for brazing alloys. Obviates the 
waste in stamping, gives you totally new versatility, bends 
to the form you need Valuable for RAD work, introduces 
new production-line economies.

"VX" Super Refractory, Wesgo ceramics with uniquely high 
resistance to thermal shock. Ideally suited for use in furnace 
brazing, available in boats, slabs, special brazing fixtures.

7 961

High alumina ceramics for vacuum tube envelopes,infer‘ 
nal spacers, rf windows, heat sinks, high-voltage insulatofS 
...your specific electronic application.

Ultra pure low vapor pressure brazing alloys—a complete 
range of melting points and wetting characteristics for any 
vacuum requirement; wire, ribbon, sheet, powder, preforms-

21 AND THE NEW WESGO FLEXIBRAZE

devoted to the manufacture of products of unparalleled 
quality. . . to meet the exacting requirements of the vac
uum tube industry!

Aero-space-tech-tronic Back-files Co. 24 

Ampex Corporation 

Arnold Engineering Co.  

Ballantine Laboratories 

Belsco .  
Box 907, Palo Alto; DA 1-8501 

Bud Radio, Inc. . ..

Christie Electric Corp. . 

Columbia Technical Corporation 

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

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

Dick Co., A. B  

du Pont Co. (Mylar Industrial) . . 

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

Electro Scientific Industries, Inc. 

Emerson & Cuming, Inc. 

Fluke Mfg. Co., John  

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

General Radio Co. 

Gertsch Products, Inc  
Gudebrod Bros. Silk Co., Inc. 

Hammarlund Mfg. Co.

25
. 34
31
37

1 1
27, 31

23
27, 37

25
37

35
35

33, 37

24
28, 31
28, 37

Radiation Instrument Development 
Laboratory

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

Scientific Engineering Laboratories

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

Stanford University

Stone & Associates, Jay 
349 First Avenue, Los Altos, 
WH 8-4563

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

Straube Associates 
1943 University Ave, 
Palo Alto,- DA 3-2476

Tech-Ser, Inc

Tektronix, Inc. 

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

Tung-Sol Electric Inc.

Varian Associates

Walter Associates 

WESGO-Q^/Z/y leader 
in vacuum tube ceramics 
and brazing alloys!

dec ember

Box 790, Menlo Park; DA 3-4606

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

Western Gold & Platinum Co

opposite page—*

WESTERN GOLD & PLATINUM COMPANY
525 Harbor Boulevard • Belmont. California • LYtell 3-3121 tnr

40

39

31

27

MANUFACTURERS/REP REFERENCE: see
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 Jay Stone & Assoc.
R. W. Thompson Assoc. 

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

Straube Associates
J. T. Hill Co.
J. T. Hill Co.

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

Walter Associates 
Jay Stone & Associates

Straube Associates 
Straube Associates

Edsco
Neely Enterprises

W. K. Geist Co.
Costello & Co.

V. T. Rupp Co.
T. Louis Snitzer Co.
Jay Stone & Assoc. 
O'Halloran Assoc.
Neely Enterprises

W. K. Geist Co.
 McCarthy Associates

R. W. Thompson Assoc.
T. Louis Snitzer Co. 
Straube Associates 

Premmco 
Components Sales Calif.

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

.......................Neely.. Enterprises 

................................. J...T. Hill Co. 
............................W. K. Geist Co. 
... Richard A. Strassner Co. 
..............McCarthy Associates 

....................T. Louis Snitzer Co. 
.............. McCarthy Associates 

> J. T. Hill Co. 
....................Straube Associates 

Richard A. Strassner Co.
R. W. Thompson Associates 

.................................... J. T. Hill Co. 
.....................Straube... Associates 
............O'Halloran Associates

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

R. W. Thompson Associates 
 T. Louis Snitzer Co.

..........................  Belsco 
............ ........ Neely Enterprises 

Premmco, Inc.
........ O'Halloran Associates

Wincharger Corp. (Zenith Radio Corp.) Premmco, Inc.

Western Electronic Associates 

R. W. Thompson Assoc. 
... McCarthy Associates 

 J. T. Hill Co. 
. Premmco, Inc.

............. Neely Enterprises 
W. K. Geist Co.

...O'Halloran Associates 
 McCarthy Assoc.

Belsco

...Walter Associates 
.. Richard A. Strassner Co. 
................... T. Louis Snitzer Co.

Jay Stone & Associates 
,,, ______________ ______Walter Associates

Components Sales California, Inc. 
Millivac Instruments, Inc McCarthy Associates 
Monitor Products Company Inc Straube Associates 
Moseley Co., F. L Neely Enterprises 

Narda Microwave Corp O'Halloran Associates 
National Instrument Labs, Inc R. W. Thompson Assoc. 
Navigation Computer Corp. ...........W. K. Geist Co.
Nucor, Central Electronics Div.. R. W. Thompson Assoc. 

Optimized Devices  O'Halloran Associates 

Pacific Electro Magnetics Co T. Louis Snitzer Co. 
Parabam, Inc  Jay Stone & Associates 
Physics Research Laboratories, Inc W. K. Geist Co. 
Pitometer Log Corp. Western Electronic Associates 
Plastic Capacitors, Inc.  Richard A. Strassner Co. 
Polarad Electronics T. Louis Snitzer Co. 
Precision Mechanisms Corp. Components Sales Calif., Inc. 

Quantech Labs Jay Stone & Associates 

RLC Electronics, Inc Western Electronic Associates 
RS Electronics   R. W. Thompson Associates
Radiation at Stanford O'Halloran Associates 
Radiation Instr. Devel. Labs., Inc. ...R. W. Thompson Assoc. 
Rese Engineering, Inc.......................... “ ’ "*

Rixon Electronics, Inc  
Rohde & Schwarz Sales Co. 

Sanborn Company  
Scientific-Atlanta, Inc.  
Scott, Inc., H. H  
Sealectro Corporation.........................
Sensitive Research Instrument  
Sierra Electronic Corp  
Sorensen & Co., Inc  
Sperry Microwave Electronics Co 
Spruce Pine Mica Co  
Star Connector  
Stoddart Aircraft Radio Co I 

Technibilt Corp  
Telemetries Inc  
Tel-lnstrument Electronics  
Telonic Industries .................
Tensor Electric Development Co  
Trimm Inc...........................  f
Trygon Electronics, Inc  
Valor Instruments, Inc  
Varian Associates  
Western Sky Industries  
Wiltron Co -

IMC Magnetics Corp  Richard A. Strassner Co.
Inland Motor Corp  Costello & Co. 

Jerrold Electronics Corp. Instruments for Measurements 
Keithley Instruments T. Louis Snitzer Co. 
Kepco, Inc V. T. Rupp Co. 
Kulka Electric Corp Richard A. Strassner Co. 

Laboratory for Electronics... O'Halloran Associates 
Lavoie Laboratories, Inc McCarthy Associates 
Lindsay Structures Premmco, Inc. 
MSI Electronics Western Electronic Associates
Magnetic Amplifiers (Siegler)  O'Halloran Associates 
Massa Div., Cohu Electronics  McCarthy Associates 
McLean Engineering Labs Neely Enterprises 
McMillan Laboratory, Inc R. W. Thompson Associates 
Melcor Electronics Corp  Components Sales Calif., Inc. 
Menlo Park Engineering O'Halloran Associates
Metron Instrument Co., ...Components Sales California, Inc.

Micro-Tel Corp.  
Microtron Company Inc  
Microwave Associates  
Microwave Electronics Corp.. 
Microwave Technology, Inc  
Millitest Corp r

Accurate Instrument Co.
Ace Engineering & Machine Co. 
Airconi, Inc.
Airflow Company 
Allen Electronic Corp.
American Optical Co., Instrument Div.
American Standard, Controls Div. 
Analab Instrument Corp. 
Antenna Systems 
Antlab, Inc. 
Applied Microwave Electronics 
Applied Research, Inc. 
Arnoux Corporation . 
Astra Technical Instrument Corp. 
Auto Data 
Baldwin-Lima-Hamilton E & I Div. 
Barnes Development Co. 
Barnes Engineering Company 
Beckman/Berkeley Division 
Behlman/lnvar Electronics Corp.. 
Bogart Microwave 
Boonton Electronics Corp. 
Boonton Radio Corp. 
Burr-Brown Research Corp. 
Carad Corporation 
Caswell Electronics Corp. 
Communications Control Corp. 
Components Corp. 
Components Engineering & Mfg. Co 
Computer Instruments Corp. 
Consolidated Microwave Western Electronic Assoc.
Control Equipment Corporation. Belsco
Control Switch Div., Controls Co. of America Belsco
Dage Div., Thompson Ramo Wooldridge Neely Enterprises 
Datafilter Corp.. Jay Stone & Assoc.
Datapulse, Inc. O'Halloran Associates
Dielectric Products  O'Halloran Assoc.
Digitronics Corp  Components Sales California, Inc.
Diodes Inc  Straube Associates
Drexel Dynamics Corporation J. T. Hill Co.
DuMont Labs, Tubes & Instruments J. T. Hill Co.
Dymec, Division of Hewlett-Packard Neely Enterprises 
Dynamics Instrumentation Co. J. T. Hill Co.
E-H Research Laboratories, Inc. V. T. Rupp Co.
Edgerton, Germeshausen & Grier, Inc. J. T. Hill Co.
Eldorado Electronics  Walter Associates
Electromagnetics, Inc.. O'Halloran Associates
Electronic Measurements Co. O'Halloran Associates
Electronic Production & Development, Inc. Belsco
Emcor, Ingersoll Products Div  Neely Enterprises
Eppley Laboratory, Inc.  W. K. Geist Co. 
Erie-Pacific O'Halloran Associates 
Fabri-Tek, Inc Costello & Co. 
Fluke Mfg. Co., John  McCarthy Associates 
Franklin Electronics. Inc  T. Louis Snitzer Co. 
Frequency Standards, Inc  McCarthy Associates

 
| Frontier Electronics Co... W. K. Geist Co.

General Communication. T. Louis Snitzer Co.
I Genesys O'Halloran Associates 

Glass-Tite Industries Jay Stone & Associates 
Good All Capacitors Straube Associates 

| Guide Manufacturing Co.

Hammarlund Manufacturing Co... 
Hamner Electronics..................................
Hathaway Denver  
Heli-Coil Corp  ...........................
Hewlett-Packard Company  
Holt Instruments Laboratories. 
Huggins Labs., Inc  
Hughes Aircraft Co., Industrial Systems 
Hughes Vacuum Tube Products Division
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Measures
300 yV to 300 V

10 cps to 11 Meat Frequencies

a

Write for brochure giving many more details

Inc.

T. W. SneddonRepresented by Carl A. Stone Associates, 825 North San Antonio Road—Palo Alto, California

de ce VI y38 — grid e r

Price: $495 
with probe

VOLTAGE: 300 MV to 300 V.
FREQUENCY: 10 cps to 11 Me (As a 

null detector, 5 cps to 30 Me).
ACCURACY: % of reading anywhere on scale at any voltage. 20 cps to 2 Me — 2%; 10 

cps to 6 Me — 4%; 10 cps to 11 Me — 6%.
SCALES: Voltage, 1 to 3 and 3 to 10, each with 10% overlap. 0 to 10 db scale.
INPUT IMPEDANCE: With probe, 10 megohms shunted by 7 pF. Less probe, 2 megohms 

shunted by 11 pF to 24 pF.
AMPLIFIER: Gam of 60 db ± 1 db from 6 cps to 11 Me; output 2.5 volts.
POWER SUPPLY: 115/230 V, 50 - 400 cps, 70 watts.

F. Mills
J. G. Miner 
W K Moision
J. W Nagy 
A. K. Nandi
K. S. Narendra 
A. E Ozias
C. F. Pocier
S. Paing
R J. Paoh
D. L. Pehrson
T. M. Peirce 
J. R- Peoples 
F A. Perez 
J. L. Peters
R. I. Petersen 
R. A Peterson, Jr 
J. R Phelon
L. I Polson 
R. S. Powell 
H. M. Power
M. N. Raju 
J. A. Reed
R. J. Remboldt 
E H. Riley 
J. H Riley 
R. L. Rhodes
F. P. Romeo
R A. Ruteomoeller
R. R. Rutherford
C. T. Sogaro 
T. J Sahokian
D. L. Saylors, Jr.
G. J. Scatena, Jr. 
D L. Scofield

J. S. Seimas
C. Y She
L. R Shipmon, Jr.
W. H. Sievers
M. J. Sites
H. M. Smith 
R L Smith
K. D. Snow 
W. J. Sousa 
A. Sproch
F N Staton 
F. L. Steinke 
H. B. Stewart 
H. S. Stone
F. J M. Sullivan
L. N. Sullivan 
W. Szeto
G. S. Taylor 
A G Thiele 
W. C. Thomas
D. J. Thompson 
K. H. Tjia
G. L Tolman 
C. C. Tseng
S. Tumsaroch
P. N. Venkatacholam 
K. E. Vindelov
G. J. Walden
J. J. Walsh
H. W. Westfall 
R. R. Wheeler 
G. A. Wicker
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MORE MEMBERSHIP (from page 34) 
A J. Cossano 
Y. P. Chabra 
W. H Christoph, Jr
M. J. W. Chong
C. P. Chua 
Frank R. Cirimele 
C N. Concepcion, Jr. 
W. C. Connell
F. B. Contralto 
Franklin C. Culver
G. M. Dahl
E. O. Dailey 
R C. Dovi 
E P. Dea 
R. C. De Vries 
R. J. Dompe
B. G. Dy 
Keith H. Eaton 
P. R. Eiseman 
G T. Elcrding 
N A. Eskmd 
R. L. Estes
D. E. Etheridge 
J. F. Francis 
M Franco
N. D. Frederick 
R. J. Froess 
T. Fujimoto 
R. A. Gaspari
F. R. George 
A. M. Gharagozion
J. T. Gibas 
I Gorog 
P. L. Guichet 
L M. Gunther
AA. L. Hackworth 
K. F. Hageman 
J. Hoimson 
Stephen E. Harris
C. M. Hart
C. L. Hartshorn, III 
R. K. Heinsohn
G. Hensel
R. L. Hinton 
Y. H. E. Ho 
G. R. Hogseft 
E L. Holshouser 
J. M. Horowitz 
G. A Howard 
T. L. Howes 
J. W. M. Hung 
B D. Hunts
S. S. Inouye 
R. S. Iwasaki 
Ronald B. Jackson 
R. F. Jennings
D. W. Keeler
G. M. Kerbyson 
J. M. Kiker
T. T. Kimura 
J. B Klein
E. M. Knott
H. K Knudsen 
Y. L. Kuo 
W. L. Kwan 
M. V. Lomasney 
P. C. Long

Following are the names of members 
who have recently been transferred to 

higher grade of membership
MEMBER 
Richard W. Ahrens 
J. D. Cordon 
Gildo L. Epis 
Terry L. Gildeo 
James L. Green. Jr. 
Gerald A. Grismore 
B. E. Guisinger 
R. S. Hawke 
I. T. Ho 
Jomes L. Hodel 
Richard W. Hull 

associate

as noted

A stable, multi-loop feedback amplifier with as much as 50 db feedback, and 10,000 hour 
frame grid instrument tubes operated conservatively, aid in keeping the Model 317 
within the specified accuracy limits over a long life. A million to one in voltage range 
and over a million to one in frequency coverage makes it attractive as a general purpose 
instrument for measurement of af or rf as well as the complete band All readings 
have the same high accuracy over the entire five inch voltage scales. This is typical 
of all Ballantine voltmeters due to the use of individually calibrated logarithmic scales.

The 317 may be used as a null detector from 5 cps to 30 Me having a sensitivity of 
approximately 100 mV from 10 cps to 20 Me.

— since 1932 —

BALLANTINE LABORATORIES
—Boonton, New Jersey

L. L. Hundley
B. P. Israelsen 
Archie N. Jensen 
H. E. Karrer 
Wo,,er C. Lema 
Mihon S. Lindner
C. V. Lundeen 
R. W. Morfin 
G p- Parsons 
Robert R. Sche)| 
Geor9e C. Tvter

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE FREQUENCY, OR WAVEFORM WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR ALSO AC/OC AND DC/AC 
INVERTERS CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT READING CAPACITANCE METER. OTHER ACCESSORIES

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1000 MC



double-duty units...measure

FM3/PS-3 FM-6

FM-4A FM-7

DM-3C
FM-5r

RFA-l

Gertsch—
GERTSCH PRODUCTS, INC.

december 7 9 6 7

Gertsch quality construction 

on all units. For complete 
data, request Bulletin FM.

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

VHF FREQUENCY METER
Minimum accuracy and stability 
is .0001%. Direct reading. Meas
ures or generates frequencies of 
20 ■ 1,000 Mcs. May be used with 
external 100 kc counter to obtain 
accuracies approaching .00001 %. 
Supplied case or rack mounted.

PEAK DEVIATION METER
When combined with the FM-3, 
FM-6 or FM-7, enables them to 
also read peak modulation devia
tion. Completely transistorized ... 
AC operated. Reads deviation di
rectly with 15 kc and 7.5 kc full- 
scale ranges. Accuracy: 5% of full 
scale. Available portable, rack 
mounted, or combined with the 
FM-3, FM-6 and FM-7.

RF ATTENUATOR
A precision-built wave guide below 
cut-off unit, for use with the FM-3, 
FM-6 or FM-7. Maximum attenua
tion: 100 db. Minimum insertion 
loss: 20 db, with calibration of 3 
db increments.

and generate with high accuracy and 
stability, over wide frequency ranges

—Gertsch — 
frequency measuring equipment

FREQUENCY DIVIDER
When driven by a VHF frequency 
meter, unit measures down to 50 
kc ... generates down to 200 kc, 
with no loss of accuracy. Measures 
and generates up to 20 me, con
tinuous coverage. Accuracy and 
stability: from .001 % to .00001 %, 
depending on Gertsch driver. Bat
tery and AC operation. Available 
rack mounted.

VHF FREQUENCY METER
Portable unit, with minimum ac
curacy of .0002% (direct reading) 
or .0001% (with correction curve) 
over frequency range of 20 -1,000 
Mcs. Exceeds new FCC require
ments. May be used as a signal 
generator. Combined with the DM- 
3 and RFA-l, provides a complete 
communications servicing package.

VHF FREQUENCY METER
Direct reading...the standard of 
the industry. Accurate to .001%. 
Frequency range: 20 to 1000 me, 
with continuous coverage. Also 
measures harmonics down to 1 
me. Available AC and battery oper
ated, case or rack mount.

MICROWAVE FREQUENCY MULTIPLIER 
This phase-locked oscillator trans
fers the accuracy and stability of 
a VHF driver into the microwave 
region, giving continuous cover
age. Basic frequency range: 500 
to 1000 Mcs...with harmonic out
put, extends to at least 30,000 
Mcs. Used with the FM-3, FM-6, or 
FM-7. Adaptable for rack mounting.



and PULSES
A Wide Range of Outputs From Two Compact Signal Sources

Write For Complete Information

GENERAL

• Three Outputs:

Sine Wave, low-impedance output
(for loads of 500 ohms and higher). Maximum open-circuit out
put is 7v. Output constant within ±1 db to 200 kc; distortion 
less than 1.5% over entire range; hum down 60 db.

“Can be converted to a sweep 
oscillator with addition of G-R 
Synchronous Dial Drive. Type 
908-P1 Drive sweeps oscillator at 
a rate of one frequency decade 
in 70 sec; 908-P2 sweeps decade 
in 9 sec. Price, 532 for either 
model.

Sine Wave, high-impedance output
(for loads of 10 Kfi and higher). Maximum open-circuit output 
is 45v. Output constant within xl db from 200c to 150 kc; 
distortion less than 5% from 200c to 200 kc; hum down 50 db.

SINE WAVES

SQUARE WAVES

Square Waves
0 to 30v peak to peak; rise time about ’/a/isec; overshoot 
approximately 1%, hum down 60 db.

Type 1217-A Unit Pulser, S250
requires Unit Power Supply, $50

Repetition Rate: 30 cps, 60 cps; 100 cps to 100 kc in 
XI, X2, and X5 steps; with external drive (1210-C 
Oscillator or equivalent), continuous from 15 cps 
to 100 kc. (minimum external drive is lOv to 10 kc, 
25v to 100 kc)

Pulse Duration: 0.2 ^sec to 60,000 /xsec.

Pulse Shape: Rise time 0.05 ^sec; decay time 0.15 
/isec. Pulse top is flat to within 5% of maximum 
value.

Amplitude: Adjustable from 0 to 20v open circuit 
for both positive and negative pulses, 50v nega
tive pulse obtainable when positive terminal is 
grounded.

° Jitter: No observable jitter when one full period is 
displayed on scope.

Output Impedance: 200 ohms for positive pulses; 
1500 ohms for negative pulses.

Type 1210-C Unit R-C Oscillator; $180
with plug-in Type 1203-B Unit Power Supply, $50

• Wide Frequency Range: 20 cps to 500 kc in 5 ranges, either sine 
or square waves. Calibration accuracy: 4=3%

Unit Pulser and Pwith the Tv °Wer Supp,y can be easl|7 rack mounted 
Same Adaptor-Panel 480p4U3 Adaptor Panel ($12.00)

e accepts Unit R-C Oscillator, and Power Supp‘f 1|

RADIO company
WEST CONCORD, MASSACHUSETTS

Branch
1,86 LO‘£ Huuey • Oono.d M. Vogel-.

Jomes T.l 8-8233


