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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) 
 
May 15, 1962: 
Cover: Members see an automated toroidal coil‐winding machine at Lenkurt 

Electric; the meeting itself is described on page 10.  This capability was an 
important advance, since telephone linesets have stringent band‐edge 
requirements in order to be multiplexed onto a microwave signal, which 
takes precise L and C values for their filters; as part of GTE, this was a 
large market for both military and commercial use (eg, for the Southern 
Pacific railroad’s system, predecessor to SPRINT).  So, another story: 
While I was at Lenkurt, several of these machines were installed at our 
plant in Guadalajara, Mexico.  The bifilar windings used differing colors of 
thin enamel‐covered wire.  The Mexican women running the machines 
didn’t feel the resulting toroids had nice visual symmetry and a good 
blending of colors, so they changed the winding sequences/placements.  
Meanwhile, back in San Carlos, us engineers were perplexed at why the 
lineset band edges were drifting.  Turns out our engineered windings 
were important to performance, and the aesthetic considerations of the 
operators had to be suppressed for us to get good product. 

p. 7: For one last time before the pending merger, a large number of past 
Section officers came together to discuss the upcoming vote.  Here were 
some of the luminaries in attendance (I would like to have been there): 
‐‐ Leonard Fuller, chair in 1928, past Chief Engineer for Federal Telegraph and now retired from UC‐Berkeley’s EE 

department.  (I mentioned in an earlier issue that I have two of his Lee de Forest audions.) 
‐‐ Ralph Heintz, chair in 1932, a ham in the ‘20’s who started Heintz & Kaufman, an RF radio company forced by the RCA 

monopoly to make its own tubes, from which Eitel and McCullough left to form Eimac in the early ‘30’s. 
‐‐ Charlie Litton, chair in 1933, who was a ham at 11 years old and invented many devices, including the glass lathe (for 

making repeatable, reliable tubes) and the oil vacuum pump, and consulted with Rus and Sig Varian on the klystron. 
‐‐ Fred Terman, chair in 1939, who started the communications engineering course at Stanford and got Dave (and Lucile) 

Packard to return from GE to Stanford for advanced studies (through a donation from Litton), then paired him up with 
Bill Hewlett to form their own company. 

‐‐ Barney Oliver, chair in 1956, who came from Bell Labs to head up HP’s labs; conveyed to Bud Eldon (IEEE’s 1985 
president) that “Bill” (then IRE president) wanted him to start a new IRE Group, which became today’s Electronics 
Packaging Society. 

‐‐ Joe Pettit, chair in 1952, who became dean of engineering at Stanford, then president of Georgia Tech. 
All those serving as Section and Sub‐Section chairs are listed on page 8. 

p. 10: WESCON will again have a student competition with more than 40 presentations.  First prize is the Lee de Forest Award 
and $1,000; the best presentation gets the Frederick Emmons Terman Award and $300. 
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May 15 (Tuesday) PGSET
May 16 (Wednesday) PGRFI
May 22 (Tuesday) PGEC, PGPEP
May 23 (Wednesday) PGI
May 30 (Wednesday) PGED
June 12 (Tuesday) SFS (Annual Meeting)
June 27 (Wednesday) PGI
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SURVEYOR (soft lunar landing space
craft), SYNCOM (synchronous communi
cations satellites), ARPAT (terminal anti- 
ballistic missile defense system), BAMBI 
(anti-ballistic missile defense feasibility 
study). These are a few of the many im
portant and complex projects under de
sign, development and study at Hughes. 
Because of these projects and others 
important to the nation’s defense, pre
paredness and space effort, Hughes of
fers more opportunities to Systems An
alysts than ever before.

Involved with these positions are the con
sideration of many basic problems such

Creating a new world with ELECTRONICS

P HUGHES

as: the proper mix of manned vs. un
manned satellites; the requirements of 
manned space flight; IR systems require
ments for high speed strike reconnais
sance systems or unmanned satellites; 
analysis of weapon systems from con
ception through development, test and 
customer use; and many others.

Inquire today. If you are a graduate 
engineer or physicist from an accredited 
university, a U. S. citizen, and believe 
that you can contribute to and benefit 
from the important projects at Hughes, 
contact us today. Airmail your resume to1

Mr. Robert A. Martin,
Supervisor of Scientific Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd., 
Culver City 30, California
We promise you a reply within one week.
An equal opportunity employer.

systems 
analysts:

Quantify the complex 
on important projects 

at Hughes!
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SOLID STATE COUNTERS

$ 52.12A, 300 KC

I &>'
$ 5512A,300 KC

$ 5532A, 1.2 MC
Data subject to change without notice. Prices f.o.b. factory.

Ratio Measurement

Counter Reads AccuracyRange PriceRange

5212A 300 KC, 5 digits columnar $ 975.00

5512A 300 KC, 5 digits Nixie 1,175.00

5232A 1.2 MC, 6 digits columnar 1,300.00

5532A 1.2 MC, 6 digits Nixie 1,550.00

15, 1962 grid—3

Period and Multiple Period 
Average Measurement

2 cps 
to 

1.2 MC

2 cps 
to 

300 KC

2 cps 
to 

1.2 MC

10, 1, 
0.1, 0.01 

sec.

2 cps 
to 

300 KC
— 1 count 

of fi ± 
trigger 
error of

fa

Range

fi: 100 cps 
to

300 KC 
(1 v rms into 
1,000 ohms) 
fj: same as

period

fr: 100 cps 
to

1.2 MC 
(1 v rms into 

500 ohms) 
fo: same as

period

Measure frequency, period, ratio, 
quickly, accurately . . . Compact, easy- 
to-use instruments with unique 
storage feature for continuous display, 
no “blinking” between measurements 
. . . 0.1 volt sensitivity . . . Solid state 
dependability . . . Unique low fre
quency accuracy . . . Operation 
— 20° to +65° . . . Prices comparable 
to vacuum tube counters!

Accuracy

± one count ± 
time base 
accuracy 
± trigger 

error/ 
periods 

averaged

± 1 /xS ± 
time base 
accuracy 
± trigger 

error/ 
periods 

averaged

*7)i 4J i
These ultra-modern, easy-to-use count
ers have maximum counting rates of 
300 KC or 1.2 MC, with a choice of 
Nixie or columnar readouts. Only 31^" 
high, the counters arc engineered in 
the new <g) modular design—ideal for 
both bench use and easy rack mount
ing. High sensitivity permits low level 
measurement without accessories, and 
multiple period average measurement 
(to 100,000 periods) gives higher ac
curacy in lower frequency ranges, even 
for noisy signals. Self-check is provided 
for both frequency and period measure
ment modes. Solid state design gives 
you the advantages of low heat dissi
pation, fast warm-up, low power con
sumption and high reliability. Count
ers include a four-line BCD output.
Call or write your (tj) representative to
day for information and a demonstra
tion!

(fi/f2) x 
period 

multiplier

& 5232A, 1.2 MC

Max. Counting Rate, 
Registration

Frequency Measurement
Gate 
Time

HEWLETT-PACKARD COMPANY
n?<7NiTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION—Los Angeles, 3939 Lankershim Blvd., North H’wd
771 C e 2 and PO 6 381h San Carlos, 501 Laurel St., 591-7661; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8103, Scottsdale'

■ Scottsdale Rd., 945-7601; Tucson, 232 S. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., N.E., 255-5586; Las Cruces, 1 14 S. Water St., 526-2486*
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ARNOLD:
WIDEST SELECTION OF 
MO-PERMALLOY POWDER CORES

cores arc specifically designed for low- 
frequency applications where the use 
of 125 Mu cores docs not result in 
sufficient Q or inductance per turn. 
They are primarily intended for appli
cations at frequencies below 2000 cps.

Most sizes of Arnold M-PP cores 
can be furnished with a controlled 
temperature coefficient of inductance 
in the range of 30 to 130° F. Many 
can be supplied temperature stabilized 
over the MIL-T-27 wide-range speci
fication of—55 to -J-85°C . • • another 
special Arnold feature.

Graded cores are available upon 
special request. All popular sizes of 
Arnold M-PP cores are produced to 
a standard inductance tolerance of -f-

For greater design flexibility, Arnold 
leads the way in offering you a full 
range of Molybdenum Permalloy 
powder cores ... 25 different sizes, 
from the smallest to the largest on the 
market, from 0.260" to 5.218" OD.

In addition to pioneering the de
velopment of the cheerio-size cores, 
Arnold is the exclusive producer of 
the largest 125 Mu core commercially 
available. A huge 2000-ton press is 
required for its manufacture, and in
sures its uniform physical and mag
netic properties. This big core is also 
available in three other standard per
meabilities: 60, 26 and 14 Mu.

High-permeability cores of 173 Mu 
are now available in most sizes. These

or '“S%, and many of these sizes arc 
available for immediate delivery from 
strategically located warehouses.

Let us supply your requirements for 
Mo-Permalloy powder cores (Bulletin 
PC-104C). Other Arnold products in
clude the most extensive line of tape
wound cores, iron powder cores, per
manent magnets and special magnetic 
materials in the industry. • Contact 
The Arnold Engineering Co., Main 
Office and Plant, Marengo, Illinois.

ADDRESS DEPT. TG-5

^ARNOLD 
SPECIALISTS In MAGNETIC MATERIALS

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

J
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Published twice a

the equipment under discussion that 
evening, as well as other Lenkurt car
rier equipment.

The machine winds up to 2100 toroi
dal coils in an eight-hour shift and does 
this to an accuracy of one turn—making 
possible large volume production of 
high-quality filters The carousel was 
designed, developed, and built by Len
kurt engineers, and has been in con
tinuous operation for several years

22
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Chairman—Stanley F. Kaisel
Microwave Electronics, 4061 Transport, Palo Alto
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SECTION MEMBERS.

SEND ADDRESS 

CHANGES TO IRE NA

TIONAL HEADQUAR

TERS, 1 EAST 79 

STREET.. NEW YORK 21

SUBSCRIPTION: $2.00 

(SECTION MEMBERS); 

$4 00 (NON MEMBERS) 

$5.00 (FOREIGN) PER 

ANNUM

ADVERTISING MANAGER 
James D. Warnock, Section Office 
Suite 2210, Whelan Bldg., 701 Welch 
Road, Palo Alto, Calif., DA 1-1332 

EAST COAST
Cal Hart, H & H Associates, 489 Fifth 
Ave., New York 1 7, N.Y. Yu 6-5887 

SOUTHERN CALIFORNIA
Jack Rider, Pugh & Rider Associates 
1709 W. 8th St., Los Ange|es 1 
California, HU 3-0537

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

OFFICE OF PUBLI

CATION: 394 PACIFIC 

AVE, FIFTH FLOOR. 

SECOND-CLASS POST

AGE PAID AT SAN 

FRANCISCO, CALIF.

Executive Secretary—James D Warnock 
Suite 2210, Whelan Bldg., 701 Welch Road, 

Palo Alto, DA 1-1332

V 0 I u

In mid-March the PGCS Chapter went 
to Lenkurt to hear about an advanced 
military multiplexing system and its 
possible commercial applications. This 
meeting is reviewed on a subsequent 
page Part of the meeting consisted of 
a tour through the Lenkurt facilities, 
and on the cover we see part of the 
group examining the carousel auto
matic toroidal coil-winding machine, 
which produces filter components for

m
n U m b



MEETING CALENDAR

SAN FRANCISCO SECTION Thursday June 12

PROFESSIONAL GROUPS

Electron Devices Wednesday, May 308:00 P.M. O

reporters O Tuesday, May 228:00 P.M.

G Wednesday, May 23Instrumentation 8:00 P.M.

M. JEFFERS, SYL-

15, 19626— grid

Annual Meeting—ladies are most cordially invited
Place. Fremont Hills Country Club, 12893 Viscaino Place, Los Altos Hills
Dinner: 7:30 P.M. (Cocktails: 6:30 P.M.) $6.00
Reservations: Doris Gould, IRE Office, 321-1332

"Helium-Neon Gas-Phase Optical Maser"
Speaker: William Earl Bell, manager, experimental physics, Spectra- 

Physics, Inc.
Place: Room 100, Physics Lecture Hall, Stanford University

Fremont Hills Country Club, where the annual Section meeting is scheduled 
to take place in June

I

Lecture No. 3
"Storage: Processing and Printout"
Speakers: Robert N. Flanders, Dymec, and Paul J. Weber, Ampex
Place: Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto (main lobby)
Meet-the-Speaker Dinner: 6:00 P.M., L'Omelette Restaurant, 4170 El Ca

mino Real, Palo Alto
Reservations: None required

EBSS: JAMES B. WRIGHT, SANDIA 
CORPORATION

PGA; STANLEY OLESON, STANFORD 
RESEARCH INSTITUTE

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

PGB JAMES GABBERT, KPEN-FM, SAN 
FRANCISCO

PGBME: JAMES BLISS, STANFORD RE
SEARCH INSTITUTE

PGCS. OWEN E THOMPSON, SECODE 
CORPORATION

PGCT: R. C KIESSLING, in LABORA
TORIES

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

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

PGEM: LEONARD
VANIA EDL

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

PGI: MALCOLM McWHORTER, STAN
FORD ELECTRONICS LABORATORIES

PGIT: BERNARD ELSPAS, STANFORD 
RESEARCH INSTITUTE

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

MELABS
PGPEP: HARMON R TRAVER, 

HEWLETT-PACKARD CO.
PGRFI: RICHARD STONE, G E. MICRO

WAVE, PALO ALTO
PGRQC: R. OWEN HOLBROOK, ARINC 

RESEARCH CORP.
PGSET: DONALD E. WILLOUGHBY, 

PHILCO WDL
UNIVERSITY OF CALIFORNIA: 

ANGELAKOS, CORY HALL
HISTORIAN: WILLIAM R. PATTON, 

VARIAN ASSOCIATES, PALO ALTO

"Error-Correcting Codes and a Particular Physical Realization" 
Speakers: Dr. Bernard Elspas and William K. English, SRI 
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto 
Dinner: 6:00 P.M., The Red Shack Hofbrau, 4085 El Camino Way, Palo Alto 
Reservations: None required

D. J

production staff 
ASSOCIATE EDITOR: MARY HAYLOCK 
EDITORIAL ASSISTANTS:

EMMA SCARLOTT, MARJORIE SILVA
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• Wednesday, June 278:00 P.M.

• Tuesday, May 228:00 P.M.

I Tuesday, May 1 58:00 P.M.
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reaching Fremont Hills Club

One of the rare 
this and recent 
years was 
to provide 
on t..w .

Annual
in-

If
CamiAc 7?<4|

meeting 
THE PROMISE

Making arrangements for an 
Section Meeting understandably 
volves numerous complications, so the 
identity of the speaker cannot yet be 
announced. It will, however, be an in-, 
dividual of unusually great and general 
international interest—one chosen for 
appeal to members in all areas of our 
activities and their wives as well.

The setting for the affair is a par
ticularly happy choice of locations. The 
Fremont Hills Country Club was just 
opened in February. It has a most at
tractive clubhouse idyllically situated 
within a few minutes of travel from 
the Palo Alto area.

Details on reservations and the like 
are in the Calendar above. Your early

Product Engineering & Production

Brazing Problems in Vacuum Tube Manufacturing
Discussion and plant four
Speaker: David K. Davis, metallurgist, Varian Associates
Place: Western Gold & Platinum Co., 525 Harbor Blvd., Belmont

Space Electronics & Telemetry

Subject and speaker-. To be announced
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Dinner: 6:30 P.M., Camino Bowl, 2025 El Camino Real, Mountain View 
Reservations: Cynthia Chaney, DA 6-4350

Instrumentation

Lecture No. 4
System Programmers and Summary

>501 Page Mill Rood. Ro.o A>,o >0^) 
Meet-the-Speaker Dinner: 6.00 P.M, L'Omelette Restaurant, 4170 tl ca

mino Real, Palo Alto
Reservations: None required

reservation is not only invited, but 
urged by those working on plans- Pete 
Lacy, vice chairman; Hank Schroeder, 
arrangements; and Jim Warnock, execu
tive secretary.

£__
~~ £4*
J

8:00 P.M. © Wednesday, May 16

i in the Microwave Spec
trum—Power Density and Field Intensity Concepts

Speaker: Robert Friedman, manager, applications engineering, o ara 
Electronics Corp., Long Island City, New York

Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
Meet-the-Speaker Dinner: 6:30 P.M., Rickey's Studio Inn, 421 ammo

Real, Palo Alto
Reservations: Mrs. Pat Hanson, DA 1-2280

meeting review
RED SWEATER OR BLUE?

Section meetings of 
technically specialized 

held the last week in April 
r___ a forum for final thoughts
the AIEE/IRE matter. As a prelude, 

a ceremony brought together 22 past 
chairmen of the Section, the East Bay 
Subsection, and the now-defunct Palo 
Alto Subsection for the presentation of 
diplomas and suitably inscribed pieces 
of pocket hardware as mementos of 
their services to the Section. This project 
was organized by Earl Goddard, his

torical chairman.
Ranking the group in terms of senior

ity was Leonard Fuller, chairman in 
1928. Present also were: Ralph Heintz, 
Charlie Litton, V J. Freiermuth, Noel El
dred, Fred Terman, C. J. Penther, Her
man Held, Win Wagener, Al Isberg, Al 
Ogilvie, Walt Nailer, John Whinnery, Al 
Morris, Barney Oliver, Mike Leifer, Vic 
Corey, Don Dunn, Stan Kaisel, Joe Pettit, 
John Corl, and Jerry Rosenberg. Me
mentos will be sent to those unable to 
be present, a list of whom is appended 
to this review, complete with indica
tions of their year of servitude.

Thanks in great part to the staunch 
maintenance by Louis Fein, Palo Alto 
computer consultant, of a viewpoint 
that seemed to represent a minority of 
one, the forum part of the program de
veloped into a spirited and interesting 
debate. Fein's ideas, set forth in the 
Letters to the Editor department of the 
April 15 issue of the Grid in a some
what abridged form, seem to bear 
chiefly on the wish that a long-term 
study be undertaken by experts and 

(Continued on page 8)

Radio Frequency Interference

Radio Frequency Interference Measurements

pplications engineering, Polarad
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Paul ]. Weber, PGl speaker
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1950 
1951 
1952 
1953
1954 
1955 
1956 
1957 
1958
1959 
1960 
1961

1955
1956
1957

1958
1959
1960
1961

1928 
1932 
1933 
1935 
1937
1938 
1939 
1940 
1941 
1942

- 1954
1955
1956
1957

Eugene Aos

John Granger 
W. W. Harmon 
Bruce Wholey 

1958

L E Reukema 
William Hewlett 
R. A Isberg 
Allan Ogilvie 
Wolter Nailer 
John R. Whinnery 
Albert J. Morris 
Barney Oliver 
John McCullough 
Meyer Leifer 
Earl Goddard 
Victor Corey 
Donald Dunn 

1962

Charles W. Park 
Ivan C. Lutz 
Donald Pederson 
A. J. Sfripeiko 

1962

i
Robert Flanders, PG I speaker
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MORE AIEE/IRE
that a full gamut of possible moves ul
timately be presented for the members' 
votes of both societies.

To these points, members present ad
dressed themselves by staling that this 
merger has, in actuality, been under 
consideration and discussion for many 
years on an intermittent basis and that 
the national officers of IRE and also 
presumably AIEE are indeed experts as 
witness the condition of the two socie
ties, as well as the fact that many of 
the individuals are, in real life, in the 
managerial echelons of large and suc
cessful businesses.

On the absence of fli
William E. Bell, PG ED speaker

meeting scheduled for the end of May. 
See Calendar, page 6, for time and 
place. In these devices, population in
version between neon atomic levels is 
obtained by exchange collisions be
tween excited helium atoms and 
ground state neon atoms. Energy for 
this process is provided by an r-f gase
ous discharge. Coherent oscillations oc
cur when the neon atomic system is 
placed in a high-Q optically resonant 
structure formed of highly reflecting 
mirrors.

While maser action may occur at a 
number of wavelengths in the region 
1 to 1 4 microns, strongest oscillation 
occurs at 1.153 micron. Characteristics 
of several types of resonators, includ
ing plane-parallel and confocal, will be 
discussed. The plane-parallel configura
tion will give the smallest beam di
vergence Applications of continuous- 
wave gas-phase masers to communica
tion, interferometry, optical measure
ment, geodesy, and plasma research 
will be discussed.

Bell has had 1 7 years of experience 
as an experimental physicist. He is the 
author of some 20 scientific papers and 
the holder of many patents. He has

ahead
HELIUM-NEON LASERS

Basic operating principles of the 
tinuous-wave helium-neon optical 
ser will be discussed by William Earl 
Bell of Specfra-Physics, Inc., at a PGED

1952 
1953 
1954

Woyne Abrohom

East Bay Subsection Chairmen 

W. W. Salisbury 
John L. Corl 
Jerry Rosenberg 
H. F. Gray, Jr.

m cetm g
PGl SUBSTITUTES

Referring Io the notice about the third 
PGl lecture in the current series (Grid, 
May 1, page 6), a new combination of 
speakers has been announced Robert 
Flanders of Dymec and Paul J Weber 
of Ampex. Scope of the lecture remains 
as described there.

After receiving his BE in engineering 
at UCLA, Flanders continued at the 
same college for his graduate studies. 
He later worked for C. F Braun Co. for 
one year as an electrical power de
signer on instrumentation of refineries, 
and for F. L. Moseley Co tn Pasadena 
for six years as manager of digital 
data processing systems.

Flanders has been affiliated with 
Dymec Division of Hewlett-Packard for 
one year.

After receiving his BSEE degree from 
Cooper Union Institute of Technology 
in New York, Weber attended George 
Washington University, Washington, D 
C., for graduate studies.

Weber is presently manager of the 
training and development department 
for Ampex Corporation.

been at the National Research Council 
of Canada, Chalk River Laboratories, 
Chalk River, Ontario, where he was a 
collaborator in a classic measurement 
of meson lifetime. He has been em
ployed in exploration geophysics by 
Newmont Exploration Ltd 
Arizona.

From 1954 to 1961 he was with the 
instrument division of Varian Asso
ciates. Here he did experimental work 
in nuclear and electron magnetic reso
nance and was associated with many 
of the basic experiments in the field 
of optical pumping. In 1961 he was one 
of the founders of Specfra-Physics, Inc , 
and holds the title of manager, experi
mental physics.

a choice for our 
final vote, Joe Pettit conceded the virtue 
of Fein's approach in the case of parent 
dealing with a pre-adolescent child In 
his example, the mother, noting the 
child about to go out into the snow 
in shirtsleeves, wisely says, "Johnny, 
would you rather wear your red sweat
er or your blue one?" In our case, he 
suggested that the alternatives might 
be, "Do you wish to merge? Or dis
band’"

Doubtless, the one point on which 
general agreement is attainable was 
the comment that members should be 
sure to vote when their ballots are re
ceived, since a Vb vote is necessary, 
with 2/3 of that figure required for pass
age Considering the time and energy 
that have been expended up to now by 
officers and committee people, it would 
be a sad commentary on our concern 
with professional affairs if the issue 
failed for lack of participation.—F H 
San Francisco Section Chairmen 
Leonard Fuller 
Ralph Heintz 
Charles Litton 
A. H. Brolly 
V. J Freiermuth 
Noel Eldred 
Frederick Terman 
C. J. Penther 
Leonard J. Block 
Hermon Held 
Karl Spangenberg 1943 
Winfield Wagener 1944 
David Packard 1945

Stanley Koisel 

Palo Alto Subsection Chairmen 

Joseph Pettit 
O G. Villard 
Myrl Stearns



.. Audio, Video, VHFComplete VERSATILITY.

Check Video Bandpass — 
e.g., 1 kc to 10 me at 

1 cps rate

7-1373 
grid —.9

Sweep: or Count Frequency 
Response of High "Q” Filters

— e.g., 14.9 kc to 15.1 kc 
at a 0.5 cps rate

Check Audio Bandpass — 
.. 50 cps to 20 kc at 
1 cps Log Sweep

50 CPS TO 220 MC IN 12 BANDS • WIDE RANGE OF SWEEP WIDTHS 
VARIABLE REP RATES • MANUAL AND AUTOMATIC OPERATION

Sweep: TV Receivers — e.g., 
170 to 220 me at a 60 cps 

"Line” Rate

Sweep: Frequency Response 
of Headsets e.g., 

300 cps to 3,000 cps
^^on a 5 cps sweep

■cay Sweep skv® 
All - Electronic

SWEEP® OSCILLATOR
9 3 5 - B

• Single wide-sweep video displays from 10 me down to 1 kc.
• Linear and logarithmic sweeps of 0.2 cps to 30 cps; or 

sweep locked to line frequency.
• Audio Sweep of 50 cps to 20,000 cps.
• 8 fixed, narrow-band video frequency sweeps for repetitive 

operations.
• Fundamental frequency 10 me to 220 me (widths to 30 me 

plus).
• High-level output of 1 V rms into 70 ohms. AGC’d to ± 0.5 

db over widest sweep.
• Manually-operated control for varying oscillator frequency.
• Fixed pulse-type markers or variable marker provision.

Price: $1295.00 F.O.B., Factory ($1425.00 F.A.S., New York).

The wide frequency range, extensive choice of sweep 
widths and repetition rates make the Kay Ligna-Swcep 
SKV a most useful sweeping oscillator.

For high frequency work, the unit provides 9 sweep 
bands, operating at fundamental frequencies for wide, 
stable sweeps from 10 to 220 me. At the low end of the 
spectrum, an audio frequency sweep from 50 to 20,000 
cps is provided. High order stability permits frequency 
sweeps to as low as 50 cps.

For checking high-Q circuits and low-frequency 
response characteristics, either log or linear sweeps at 
variable rep rates down to 0.2 cps are available. This 
wide choice of sweep rates (continuous to 30 cycles, 
and fixed line lock ) makes it easy to select that 
highest rep rate which gives both an accurate response 
display and easiest, brightest viewing on the scope 
screen. With the manual frequency control, the trace 
on the scope screen may be held and examined in detail, 
(counted precisely, measured on a VTVM) at any 
frequency point on the scope display.

Write for 

kjwy e any
Catalog Information 

DEPT. G-5 MAPLE AVENUE. PINE BROOK. N. J.. CAPITAL 6-4000
WEST COAST CONTACT: CALIFORNIA OFFICE, P.O. BOX 604, 12871 LUCILLE ST., GARDEN GROVE, CALIF., JEfferson 
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Members were then given a tour of 
the plant, where they viewed the AN/ 
FCC-17 in various stages of production.

Right to left for a 
carrier

wescon news
CAREER ENCOURAGEMENT

Wescon's Future Engineers Show will 
have student representation from 
throughout the United States, assuming 
a national character in 1962 for the 
first time.

According to Gerry Goldenstern, chair
man of the event, invitations to partici
pate have been sent through the seven 
U. S. regional headquarters of the IRE, 
and to secondary science instructors. 
Goldenstern and his vice chairman, V. J. 
Braun, started last fall to plan the event 
for August of this year, and about 4500 
brochures explaining the program were 
included in a national mailing in Janu
ary.

Expectation is that nominations of 
student scientists and engineers will 
exceed 40. Selection, either by local

R. Al. 7 . Young, speaker at the joint 
PG EM/PGEWS meeting, and Frank 

Mansur, vice chairman, PGEWS
—Paul Jensen photo

probable project completion. Further, 
by recording actual progress against 
estimated progress of all links in a 
project, work emphasis can be shifted 
from areas of good progress to areas 
of excessive slippage.

R. M. T. Young, associated with im
plementing pert at Lockheed for the 
Polaris program, explained to the March 
joint meeting of PGEM and PGEWS 
some of the processes involved in ap
plying pert.

First, each step in the progress of a 
planned project is evaluated for a prob
able completion date derived from a 
time-distribution curve. This curve is 
generated by an equation relating the 
most optimistic, the expected, and the 
most pessimistic estimates, each appro
priately weighted. Then a complex net-

(Continued on page 12)

change, speaker Bean at the PGCS Lenkurt tour discusses 
ier component with R. A. Isberg, chairman, and Owen E. Thompson. Grid 

reporter

review
CHANNELS FOR DATA

The speaker for the March meeting 
of the Professional Group on Communi
cations Systems, held at Lenkurt Electric 
Co., Inc., San Carlos, was Tom Bean, 
manager of government systems engi
neering. Bean's topic was, "An Ad
vanced Military Multiplexing System— 
Can It Be Used for Commercial Appli
cations?" He introduced the AN/FCC-17 
multiplexing system of sophisticated 
and reliable design. It was developed 
by Lenkurt for the Air Force.

He explained that there are three 
inherent basic differences between mili
tary and commercial multiplexing sys
tems: 1) In the development of commer
cial systems, the transmission of data 
constitutes only a small percentage of 
the total traffic, whereas the AN/FCC-1 7 
will handle 100 per cent loading. 2) 
Both commercial and military systems 
are designed to operate from the prime 
fixed plant, but in the military sense 
equipment must be designed for much 
more rugged use, since a fixed plant 
today may be obsolete tomorrow, and 
may be transported on a moment's no
tice by truck, air, or even by a para
chute drop. 3) The AN/FCC-17 differs 
from a commercial system in that it 
provides an ease of maintenance that 
is completely basic, since it is operated 
by personnel with a relatively low level 
of technical training.

Concluding, Bean stressed that many 
of the unique electrical features of the 
military system, with their complemen
tary mechanical advantages and sim
plified maintenance, can be used effec
tively and economically on a commer
cial basis because of the increasing 
demand for data transmission.

IRE section or independently through 
instructors and student science associa
tions, are most often based on work 
entered in local or regional science 
fairs.

In Los Angeles, the young partici
pants (along with their instructors) will 
be guests of Wescon for the exhibit, 
seminar, and a full program of "Junior 
Wescon" activity. They will be compet
ing for a total of $2800 in scholarships, 
including two top awards: the $1000 
Lee de Forest award for the best experi
ment, and the $300 Frederick Emmons 
Terman Award for the best seminar 
presentation.

This year's program is the sixth an
nual Future Engineers Show, and has 
become an integral part of Wescon's 
policy of encouraging careers in elec
tronics and the allied scientific arts.

meeting review
WHERE IS IT SLIPPING?

One of the major headaches of man
agement people (both those expecting 
deliveries under contract and those sup
plying under contract) is not whether 
delivery will be on time but rather: just 
how late?

In a concentrated effort to discover a 
method of correcting this problem, the 
Navy office of special projects has been 
working with pert (Program Evaluation 
and Review Technique) This is a com
puterized process whereby two aims 
are achieved. By plotting estimated 
progress of all steps and substeps of a 
project, an estimate can be made of
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(GRAVES TEST) 
per ASTM D-1004 49T
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CELLULOSE 
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Tapes of “Mylar” also resist stretching and 
 breaking from sudden stops and starts, edge

nicks, and are unaffected by humid storage and 
aging. They have 7 times the initial tear strength 
of ordinary plastic tapes!

The tremendous cost of gathering data de
mands reliability. Get it with tapes of “Mylar”. 
Send coupon for free booklet of comparative 
test data and judge for yourself. Du Pont Com
pany, Film Department, Wilmington 98, Del.

*Du Font’s registered trademark for its polyester film.
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Test per MIL-T-21029 (Ships) Section 4.4.6.

Average degree of cupping:
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Signal dropouts can make the data from critical 
tests completely useless. That’s why the relia
bility of your magnetic tape base is so impor
tant. Tapes of Mylar* because they’re di
mensionally stable, resist cupping which may 
cause signal dropouts from loss of contact with 
the recording or playback heads. They also re
sist swelling and shrinking which can cause 
track displacement.
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PAM -4— PCM

I I I I I I I I I

Joseph Roizen, speaker at the East Bay 
Subsection meeting

Described at the PGSET meeting, pacm 
system employs pam for low-accuracy 
data with pcm for information requir

ing high accuracy

Country 
USA 
England 
France 
Remainder

In addition

/ -

vl

MORE PERT
work is tabulated and charted, linking 
each event with every other event upon 
which it is dependent or which is de
pendent upon it. From this network a 
most critical path is discovered that 
chain of events whose interdependency 
is such that the final project completion 
is most affected by its progress From 
this network also comes the estimate 
of final project completion.

While the project is actually under 
way, close and accurate records are 
kept of the progress of each sub project 
or link in the network. With computer 
techniques, these records are compared 
with the original and all revised esti
mates Thus the strong and weak links 
of the network are discovered Effort 
in areas meeting or leading estimates 
can be shifted to aid in areas in danger 
of causing the most detrimental delays. 
These shifts, new estimates, and new 
records are kept fed to the computer. 
The pert network then is continually 
kept up to date, providing new fore
casts and indicating directions of cor
rective action.

In essence, pert performs for an ex
tremely large and complex project what 
a competent manager performs intui
tively in the management of smaller 
less bewildering projects.

Young pointed out that initial suc
cesses of pert have led to the develop
ment by other agencies of similar tech
niques such as pert-ll, rmi, rmp, etc. 
These perform similar services but are, 
he said, considerably more complex in 
their organization and operation.

The meeting was opened by the 
PGEWS secretary, Paul Jensen. The 
speaker was introduced by the PGEWS 
vice chairman, Frank Mansur.

—DOUGLAS WM. DUPEN

meeting r e*v i e w
DOUBLE DATA-LINK CODING

At the March meeting of PGSET, pacm 
was described by Warren F. Link of 
Aeronutronic division, Ford Motor Co. 
The term pacm stands for Pulse Ampli
tude (and pulse) Code Modulation.

Aeronutronic was given a study con
tract in 1957 to look into the problem 
areas in telemetry systems. This study 
included: 1) user requirements, 2) R-F 
spectrum and its crowding, and 3) 
standardized telemetry-system require
ments.

Data rate required by users was in

vestigated. The relation between per
centage of total space vehicles and 
data-rate capacity transmitted for each 
vehicle was examined. One point on 
the curve shows that 90 per cent of 
the vehicles could be accommodated 
by a bit rate of 1 me or less. The curve 
is very flat in this area and is asymp
totic to the 100 per cent line.

User data-accuracy requirements were 
also investigated The accuracies most 
generally requested were 0.1 and 2 
per cent with 1, 10, 20, 5 per cent, 
etc., requested less frequently.

There were few if any requests for 
accuracies between 0.1 and 1 percent, 
an order of magnitude of difference 
Such separation suggests that a single 
coding method may not be used effi
ciently. A pcm code is most suitable for 
the high-accuracy data but may not be 
necessary for the 2-per-cent data.

A common comparison was also 
made between f-m/f-m, pem/f-m, pdm/ 
f-m, and pam/f-m by relating trans
mitter power and receiver bandwidth 
for given data errors. The pam/f-m sys
tem was found to be far superior in 
the 1-2 per cent data error range. The 
four modulation methods were com
pared for susceptibility to an adjacent 
band and pam/f-m was the least af
fected while f-m/f-m made the poorest 
showing When using the correct com
binations of accuracies for the pem/f-m 
and pam/f-m, the two signals con be 
interlaced (time multiplexed) with opti
mum conditions for both. The combina
tion produces a string of pam channels 
followed by pcm channels and thus the 
term pacm. A pam data sample is about 
one fourth a pcm data sample period.

Aeronutronic has completed a poem 
system for evaluation by the services. 
The equipment can operate as all pam 
or pcm or the combination pacm, at 
data rates of 8,000 to 800,000 bits per 
second The pcm words are 6 to 12 
bits in length with provision for 64-bit 
words while the pam samples can be 
1 to 6 bits long with an overall frame 
length of 2048 bits. In addition to the 
word and frame generator, the labora
tory setup includes an s-band transmit
ter and receiver, detectors, readouts, 
and pcm magnetic-tape recorder.

(Continued on page 14)

meeting review
LEAPING THE STANDARDS HURDLE
At the last East Bay Subsection meet

ing, in late January, Joseph Roizen of 
Ampex discussed the status of television

in Europe. His remarks were based on 
a year's travel through the video cen
ters there, a journey from which he had 
at the time just returned.

The entire European continent has 
been tied together in one big network. 
This feat enabled 250,000,000 people 
to see the Rome Olympics.

The Europa network was not put 
together without difficulty. One of the 
major problems was that there are three 
basic tv display standards in use today 
in Europe, all of which are different 
from the U S. standards

Lines per Picture
525 
405 
819 
625

Pictures per Second
60 
50 
50 
50

to the above, standardiza
tion of vertical blanking pulses and 
bandwidth has not been achieved.

The Europa network solves this lack 
of standardization by re-recording the 
program in the new system at system 
boundaries using a monitor on the old 
system and a camera on the new sys
tem. This same method would have to 
be used m any USA-Europe television 
link in the future.

In Europe, most tv is run by the 
State. This has a great effect on the 
content, for example: Germany special
izes in cultural programming while 
France features adult shows

European tv is not backward by any 
means. Most stations Roizen visited had 
the latest and best monitors, recorders, 
and other equipment available.

In Rome, during the Olympics, there 
were at least 50 video tape recorders 
in use storing and preparing the vari
ous programs.

Roizen illustrated his talk with a 
number of slides, taken in various parts 
of Europe, illustrating the technical level 
and programming in existence. He then 
showed other slides of Europe that were 
of general interest.

During dinner, prior to the meeting, 
Mrs. Roizen entertained the assembly 
with a number of her more interesting 
experiences while in Europe with her 
husband. J. B WRIGHT
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NEW
MEASUREMENT

EFFICIENCY

NS

nces as short

times as fast

Itudes as small

TYPE 567

A Tektronix Readout Oscilloscope enables 
you to make precision measurements faster 
and easier—for simultaneously with the ana
log display on the 5-inch crt, you have a 
digital presentation on the automatic com- 

® puting programmer.
You set the program once for all successive similar meas

urements.
For each measurement, you merely read the up-to-4-digit 

decimal units of actual measurement.
Indicators light to designate the readout status—whether 

in the preset-limit range, below it, or above it.
In a typical application such as transistor-switching-time 

measurements, you can read directly such characteristics 
as the delay, rise, storage, and fall times; the total turn-on 
and turn-off times; the width of pulse A and pulse B; and 
time and amplitude between two selected points on either 
or both waveforms. You know immediately by the digital 
presentation and indicator lights whether or not the item 
tested has met specifications.

To achieve this faster and simpler approach to precision 
measurement, the Type 567 incorporates many features new 
to an oscilloscope. In the automatic computing programmer, 
for example, some of these new features include: position-

IT

able measurement-reference zones, automatic normaliza
tion, zone-intensity markers, automatic and manual start
timing and stop-timing systems, preset-limit selector and 
indicators, provision for external programming. These fea
tures—and others in the two sampling plug-in units and the 
oscilloscope itself—enable the new Type 567 to greatly in
crease your measurement proficiency.

On a production line, in a laboratory, or for sustained 
testing programs, the digital readout convenience of a Type 
567 can speed-up and simplify measurement of pulse ampli
tudes and time increments between percentages of selected 
amplitude levels on an absolute or relative basis. In addition, 
you can also measure pulse amplitudes and time increments 
on differential signals between A and B inputs.

Type 567 Readout Oscilloscope (without plug-ins).
Plug-In Units include:
Type6R1 Digital Unit (Automatic Computing Programmer) $2500 
Type 3S76 Sampling Dual-Trace Unit . . .................$1100
Type 3T77 Sampling Sweep Unit . $ 650

U.S. Sales Prices, f.o.b Beaverton. Oregon
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For complete information about the characteristics and 
capabilities of this new Digital Readout Oscilloscope, please 
call your Tektronix Field Engineer.
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Tektronix, Inc. san franc/sco 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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WITH THIS TEKTRONIX DIGITAL READOUT OSCILLOSCOPE
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400 CHANNEL

ANALYZER

VOLTS DC CURRENTMODEL
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TR018-1
TR036-0.2
TR036-0.5
TR212A

R. W. THOMPSON ASSOC., INC. 
«l}$ (l CAMINO WAT. 1110 »H0 CAMfOlNl*

0—1AMP
0—200MA
0—500MA
0—100MA

Eric B. Edberg, PGPEP speaker 
—Harmon Traver photo

SAN DIEGO
• BRoadway 3-5500
PHOENIX & TUCSON
• ENterprise 1200

ELECTRONIC 
MEASUREMENTS 

HALF-RACK

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

Special ink formulations and appli
cators have been developed, which re
quire no additional work area, no tower 
or other drying equipment since the 
inks dry instantaneously This process 
saves time; speeds production, and ef
fects economies by decreasing storage 
area, inventory investment, delivery de
lays, and wire obsolescence A brochure 
explaining this new process in detail 
has been prepared and is available by 
writing:

Forrnuiabs Industrial Inks, Inc., Dept. 
95, 529 W. Fourth Avenue, Escondido, 
California.

NEW COLOR CODING METHOD 
FOR WIRE

To simplify the problems of maintain
ing hookup wire and cable inventories 
in a multiplicity of colors, a new method 
of handling and color coding makes it 
possible for a manufacturer to stock 
only natural-color wire and, by the use 
of standard applicator equipment, have 
immediately available any one of more 
than 40,000 possible color combine 
tions.

capsule
ad v e r t i s e m ent

4-

. 4-
---------------------- - - -- --_______________CO C-W

BRIEF SPECIFICATIONS

0—18 
0—36 
0—36 
0—100

ELECTRONIC

measurements COMFANV OF MEO DANK
N0O BAMM - M«w J(M«<T

Represented By.. .
O’HALLORAN ASSOCIATES

ELECTRONICS ENGINEERS• SALES REPRESENTATIVES 

11636 Ventura Blvd., No. Hollywood, Calif. 
NO. HOLLYWOOD
• TRiangle 7-0173
PALO ALTO
• DAvenport 6-1493

Power Supplies 
are portable, too

Talk about small size, this 
portable Electronic Meas- 
urements Power Supply ! 
measures just 7M" W x 5" H j 
x 6&" D. Yet it has all the ' 
features of much larger

Model 34-12

RIDL analyzers are used in AEC in
stallations, universities, and military, 
medical and industrial facilities. Long 
range planning has provided many 
improvements. All comparable sub
assemblies in current production are 
directly interchangeable with more 
than 200 Transistorized Analyzers in 
the field. Great acceptance has de
veloped from efforts to give the best 
possible service for the finest instru
ments available.

E/M Semiconductor Power 
Supplies . . . vernier as well 
as main voltage coni 
continuous current limi 
control, remote progrtim- 
ming, O.|% regulationJand 
more. |

Ask fori Catalog 1

1
edit l>oralonj,d)iu .

MORE PACM

An example of a typical data-trans- 
mission requirement would be as fol
lows. Data group 1: Subcommutate 250 
channels with a 2-cps bandwidth and 
0.1 per cent accuracy; data group 2: 
Subcommutate 100 channels with a 
1 0-cps bandwidth and 0.1 per cent ac
curacy; data group 3: Commutate 25 
channels with a 200-cps bandwidth and 
and accuracy of 2 per cent, data group 
4: Supercommutate 5 channels with a 
2000-cps bandwidth and 2 per cent ac
curacy.

The foregoing could be accomplished 
with a simple pacm format with 100 
primary channels, an equivalent bit 
rate of 400,000 bits per second, a re
ceiver bandwidth of 500 kc and a 13- 
db s/n in the i-f section. The same data 
would require 3 to 5 present-day f-m/ 
f-m data systems.

The pacm system has advantages 
over others in its transmitter-power-vs- 
bandwidth function, its low susceptibil
ity to adjacent r-f channels, its stand
ardizing the use of two suitable coding 
methods into one system, and the fact 
that it is essentially a digital system

—JOSEPH W. BARKLEY, JR.

in eettn g r e v i e iv
FIVE KEYS TO TESTING

The February meeting of PGPEP fea
tured a talk by Eric B. Edberg, manager 
of reliability and quality assurance for 
Varian Associates. Edberg discussed 
"Testing Versus the State of the Art" 
as related to today's ever-increasing 
technical requirements

He pointed out that as late as the 
mid-thirties it was an easy task for the 
FCC to allocate the frequency spectrum 
since nobody wanted the frequencies 
above 20 megacycles anyway. By con
trast, today frequencies almost up to 
that of light are being sought

During the period following the Ko
rean War, often called the air age, a 
weapons system had a reasonably long 

(Continued on page 16)



electronic engineers
%

SCIENTISTS
free

(Companies pay the fee, of course.)

J

you?

o KT ELU CORR

California920 Commercial Street Palo Alfo

Philadelphia Cleveland Chicago Los Angeles Dallas Washington, D.C.

m«y 15, 1962
grid—15

n
If you are one of the too many engineers 
still carrying equipment ’round their labs, 
it’s time you wrote for the Technibilt catalog

#3 of a series by Ultek Corp., sole manufacturer devoted exclusively 
to ion pump technology

ANSWER: You can be, after 
you’ve read our pamphlet.

QUESTION: Who is the world’s 
greatest authority on the care 
and feed-through of ultra-high 
vacuums?

we know, our 
do anything

Profess!©: Technical
Recruits: sociates

of instrument carts. Once you mobile-ize your 
equipment your job will be easier, and 
you will have more time for productive work.

MODEL MC-1, 
22x36" Top Deck, 
34" above floor. Easy 
rolling 5x1.5" wheels 
with ballbearings. 
Rubber or Formica 
decks. Strong, arc- 
welded steel tubing, 
finished grey. Load 
capacity 500 lbs.

Many 
other models!

Jii

and learn about the opportunities 
for career advancement with our 

many client firms on both the West 

and East Coast.

Drop in for a

ABACUS

Fooled you, didn’t we. Probably thought we were going to say Ultek was the 
world’s greatest authority. Anyway, you might think we were if you could see 
how we handle the problems of feed-throughs for high voltage and current, 
rotary motion, instrumentation, and liquid nitrogen piping. Far as 
rotatable-flange feed-throughs are unique, and with them you can 
but walk through them.

If you send for our pamphlet, you’ll also get the complete low-pressure story on 
the balance of our full line of electronic high vacuum pumps, systems, and 
accessories.

(A Division of the Permanent 
Employment Agency)

825 San Antonio Rd. Palo Alto
DA 6-0744

technibilt
Glendale i, calif.

Send for free booklet #31

“A little bit about almost nothing” which 
details the essential facts about ion 
pumps in general and Ultek ion pumps 
in particular.

Boston New York
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TUNG-SOL
PRESS-FIT DIODES
RATED TO
30 AMPS

Your Tung-Sol Representative:

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

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

^TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

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

mounted in our present-day time-com
pressed programs to prevent delays and 
waste of money.

It is only after conditions are known 
that the instrumentation needed for the 
test program can be specified. While in 
many cases much of the equipment 
needed is available, many times we 
are concerned with the measurement 
of parameters new to the industry.

One of the measurements required 
for microwave oscillators is the meas
urement of am and f-m sidebands. In 
the o-m measurements if is necessary 
to measure sidebands more than 120 
db down from the carrier in 100 cps 
bandwidths in the region of 1 kc to 100 
kc from the carrier containing 1-kw 
power Since the tubes operate in the 
5- to 1 0-gc range, short-term stabilities 
of 1 part in 10 " are involved. These 
same measurements must be made at 
several frequencies and as a function 
of several other operating parameters. 
In addition, further measurements of 
the same type must be made under con
ditions of vibration, temperature, and 
sometimes shock.

The combination of variables require 
such a large number of point-by-point 
measurement that both the tube and 
technician probably would be worn out 
before the tests were completed. This 
means that instrumentation must have 
a degree of semi-automation and pres
ent quantitative data that is plotted 
automatically. Several years of research 
and development were required to pro
duce satisfactory models. Because of 
sensitivity of the equipment used to 
make, not only the a-m and f-m meas
urements, but also noise output, a se
vere problem of r-f interference had to 
be solved
Economic Aspects

The total cost of one of these systems 
is in the neighborhood of $40,000, but 
it does make it possible to fulfill speci
fication commitments and serve as a 
tool in providing measurements during 
design and development phases. Since 

(Continued on page 18)

Now it is possible to have the ad
vantages of the most reliable stud
mounted diodes with the convenience 
and economy of press-fit assembly. 
Available in both polarities; one heat 
sink can carry more than one diode. 
Easily installed with hand tools or 
automatic machinery. Eliminate the 
need for mounting hardware. Elec
trically these units are the equivalent 
of the best available stud-mounted 
diodes with comparable ratings.

Why don’t you get the benefit of 
Tung-Sol component knowledge and 
experience too? Tung-Sol compo
nents—whether transistors, tubes or 
silicon rectifiers—fill virtually every 
military, commercial and entertain
ment requirement with unexcelled de
pendability. For quick and efficient 
technical assistance in the application 
of all Tung-Sol components, contact:

MORE TESTING
life of perhops ten years. The cycle of 
new equipment from conception to man
ufacture covered a period of five yeors 
or more. In the present missile or space 
age, telescoping of the time scale has 
become a tactical as well as contractual 
obligation Expanding the state of the 
art for ever more complex systems re
quires circuitry to perform new func
tions under stringent environments of 
shock, vibration, and temperature with 
demonstrated high reliability. This pre
sents the prime contractor with a truly 
herculean task. Part of this task is 
passed on to sub-system or component 
manufacturers such as Varian

An Example

One such component is the micro 
wave tube, which requires special care 
in its design, manufacture, and usage, 
if its full potential is to be real
ized. Specifications demand continually 
higher output, higher efficiency, belief 
noise figures, and greater bandwidths, 
all under more difficult environments, 
at less size and weight and with longer 
life and reliability. These requirements 
are both reasonable^ and proper and 
point out the direction to be taken in 
extending the state of the art

Assessment of the success or failure 
of any program requires quantitative 
measurements under actual usage con 
ditions. As a program progresses, speci 
fications which started as estimates 
become better delineated os factual 
data becomes available However, re
luctance to tighten specifications is cer
tainly not so great as the reluctance to 
loosen them, but even this often hap
pens. Another source of confusion in 
specifications comes from the amazing 
number referenced in government pro
curements In this regard, Edberg stated 
that there are some 25,000 such speci
fications in existence, many of which 
may be in effect on any one contract by 
reference or sub-reference. The need to 
provide for fast feedback of revised 
specification conditions and values is 
one of the hurdles that must be sur-

may 15, 1962 I
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CASWELL
ELECTRONICS
EXPERIENCED, 
DEPENDABLE

o Over 100 catalog items.
o Same-day shipment on many stock items.
o Design and custom manufacture of ferrite 

components to meet special requirements.
o Products are priced competitively even 

on smaller quantity special orders.

Key openings for outstanding 
engineers in

Telephone 
or write.

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

I

SO. PASADENA:
511 Mission 
682-3981

We’ll put any instrument through its paces, or make side-by-side compari
sons. We’ll help you choose the instrument that’s right for you. Count on 
McCarthy for prompt demonstrations.

Meters, power supplies, regulators, recorders, microwave, instruments, 
and general electronic test gear-available from McCarthy to meet thou
sands of applications. Manufactured by top-ranking companies. Serviced, 
repaired, and calibrated by McCarthy.

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

BURLINGAME: SACRAMENTO-FOLSOM SAN DIEGO: ARIZONA-
1011 E. Industrial Way EN 1-0879 3460 Ingraham St. SO. NEVADA
342-8901 (no toll charge) 274-1100 EN 7250

INSTRUMENTS 
ready for 
demonstration 
by McCarthy

• Electronic Reconnaissance & 
Surveillance

• Deceptive Electronic 
Countermeasures

• Aerospace Communications
• Microwave Telemetry

If you have an MSEE, plus several 
years experience in these or related 
fields, and can handle project re
sponsibility . . ATI offers you 
unexcelled opportunity for advance
ment . . . top benefits, including stock 
participation and cash bonus plans 
. . . sound management . . . stimu
lating environment.

Representing: JOHN FLUKE MFG. CO., INC. (Calif, only) — differential ac-dc voltmeters power sucollet • 
HAMNER ELECTRONICS CO., INC.-nuclear test equipment • HUGHES VIDEOSONIC DIV.-audio-visual devicec

MICR0WAVE “'CTR0NICS CO.-mlerowave hardwar^

All Inquiries in Confidence 
Phone or Write

Dr John Grigsby, Chief Engineer
APPLIED TECHNOLOGY, INC.
930 Industrial Ave. DA 1-5135
Palo Alto California

R.W.THOMP8ON ASSOC., 1NC.
MM u WAY P*IQ A I T 0. ,C A I I F 0 • H I A

...............
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II. Af. Semarne, PGEC speaker

IDEMORNAY
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DE MORNAY-BONARDI
780 So. Arroyo Parkway, Pasadena, Calif.

D-B supplies ferrite isolators covering a 
range from 2.6 to 18.0 kmc. Units will soon 
be available to 140 kmc. All urtits in 
the line have the following high-perform
ance features:
High isolation —a minimum of 30 db at X 
Band, and 24 db at Ku Band.
Low insertion loss —a maximum of 1.0 db 
in ALL sizes.

DeMornay-Bonardi isolators are resonance 
absorption type units, employing a low-loss 
ferrite developed especially for this appli
cation.
Low VSWR-a maximum of 1.15 in either 
direction.
Short insertion lengths—only 5%" in X 
Band size.
Complete data in Bulletin DB-480.

BONARDI |

FERRITE
ISOLATES

tests are operating tests it becomes nec
essary to provide a well-equipped lab
oratory with properly trained personnel.

In summarizing his talk, Edberg stated 
we would more closely fill our present 
needs in testing if: 1) We encouraged 
and accomplished rapid feedback in 
specifications between contractor and 
supplier; 2) We attempted to provide 
versatile programmed semi-automatic 
test equipment before the fact for at 
least those types of measurements 
needed in all tube programs; 3) We 
made best use of our instrumentation 
by assuring its continual calibration ac
curacy; 4) We provided an environ
mental facility in keeping with the 
times; and 5) We manned the facilities 
with well-trained high-caliber people.

Edberg has been with Varian since 
1950. Prior to being named manager 
of reliability and quality assurance he 
was chief test engineer. From 1945 to 
1950 he was with Sperry Gyroscope's 
klystron application and test group. 
From 1940-1945 he was on active duty 
with the USNR in radar work. He re
ceived his technical education at CCNY.

A plant tour of the microwave tube 
production and test areas followed Ed 
berg's talk. A number of the test sys
tems were observed in operation on 
tubes from a few milliwatts up to sev
eral megawatts of output power.

----HARMON R. TRAVER

up to one-half of the labor cost of a 
microwave tube is directly attributable 
to the testing activity, labor-saving in
strumentation is a good investment.

The high-acquisition cost dictates that 
an effective program of test-equipment 
maintenance and calibration must be 
provided if down time is to be kept to 
a minimum. The validity of measure
ments must be assured by a completely 
documented calibration program. Trans
fer standards of a higher degree of 
accuracy than the equipment being 
checked should be used for the actual 
calibrations. Such transfer standards 
should be rigidly controlled and cali
brated in a standards laboratory against 
secondary standards that are periodic
ally checked against primary standards 
directly traceable to the National Bu
reau of Standards.

Another important aspect of testing 
is the environmental laboratory. Where 
only a short time ago environments in
volving vibration, shock, centrifugal ac
celeration, altitude, humidity, and tem
perature were imposed merely to as
sure that components could withstand 
the environment without destruction, it 
is now necessary for the component to 
operate with only a small degree of 
degradation in performance while sub
jected to such environments. Since the

-for exceptionally 
high performance 
a full range 
of sizes...
30-day deliveries

m eeli ng review
MACROPROGRAMMING AND ITS 

A4ODIFICATIONS

Dr. H. N\. Semarne, Los Angeles con
sultant, spoke on microprogramming 
before the March PGEC meeting. He 
began his talk with a historical review 
of rnict©programming. He went on to 
di-.cuss some of the advantages and 
practical applications that resulted from 
'sing a microprogrammed system.

Semarne pointed out that micropro
gramming is a vital form of program
ming as well as a design concept Mi
crocommands, as building-block compo
nents of machine instructions, enable 
the programmer to express himself 
through highly versatile composites of 
individual logic operations. The instruc
tion list of a computer has a given de
gree of abstraction with respect to the 
machine logic. The programmer can 
supplement this list by higher-level com
mands controlled by sequences of mi
crocommands. These sequences, or mi
croprograms, supply stored — rather 
than wired—logic.

At the design stage, stored logic set 
up by microprograms can be assumed 
for most conventional hardware-imple
mented instructions of a computer. Sat
isfactory results can be achieved by o 
further modification of microprogram
ming in which much of the logic is 
stored as pre-selected generic groups 
of microcommands.

Semarne is a consultant on computer ( 
applications, information-system plan
ning, and computer-user training pro
grams. He has been a research asso
ciate at the Foundation for Advanced 
Research, and an instructor in mathe
matics and computer programming tech
niques at the University of California, ( 
Los Angeles Extension.

Semarne has a doctorate in linguistics 
from the University of Paris, and a BS 
and an MS in chemistry and mathe
matics from the University of California 
at Los Angeles, where he has a PhD 
thesis in mathematics in progress.

—W. H. DAVIDOW
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6061W. 3rd St., Los Angeles 36, Calif.
640 Donohoe St., Palo Alto, Calif.
P.O. Box 6544, San Diego, Calif.

. .-Js. Alignment of 
stable oscillators.

'ICY STANDARD
$. stems. Standard

Our newly-developed automated pro
duction techniques result in tighter 
tolerances, and lower per-unit costs. 
Hence, lower selling prices. M-C-S 
prices and “MIL-F” reference num
bers are charted below.
Forged construction — all M-C-S 
flanges are forged to eliminate 
porosity, and precision ground for

Flange and 
Order No.

Immediate delivery on cover, choke 
and milled back flanges... C, X and 
P bands.

Reference 
No.

MODEL 100 ■: ISNCY COMPARATOR
USE: Accural- -pld* comparison of 
two frequenc 
frequency sfst 
Long torn str: 
SPECS: 
Test Input:

Multiplied; 
1000 of dlff 
test frequs: 
son available

frequency 
standards

a few parts in 10'* 
±2 parts In 10'° 
1 me standard 
1 microvolt at 

antenna terminals

!

I

1 to 300 — net
301 to 500-5%
501 to 1000-7%%
1001 and up —10%

lOOXCref, Sin

;t to, 100 and 
. reference and 

’.n 10" compari-

MIL-F-3922/6

MIL-F-3922/1 1

MS90048
MIL-F-3922/30 
MS90048

MIL-F-3922/36

$2 10 

2.20 

3.25 

3.25 

3.50 

3.50

2 50 

2.75

.75 

.85 

1.30 

1.30 

1.40 

1,40

1.10 

1.15

.95 

1.10 

1 60 

1.60 

1.75

1 25

1.35

UG-344/U 

UG-441/U

UG 343A/U 

UG-343B/U 

UG-440A/U 

UG 440B/U

C-72B

C-72A

UG-39/U 

UG-135/U 

UG-40A/U 

UG-40B/U

UG-136A/U 

UG-136B/U

X-72B

X-72A

UG-419/U

P-70A

UG541/U

UG-541 A/U

P-71 A 

P-72B 

P-72A

C 

C 

C 

C 

C 

C 

C 

C 

X 

X 

X 

X 

X 

T 
X 

X 

P 

P 

P 

P 

P 

P 

P

Brass 

Aluminum

Brass 

Brass

Aluminum 

Aluminum 

Brass

Aluminum 

Brass

Aluminum

Brass

Brass

Aluminum

Aluminum 

Brass

Aluminum 

Brass

Aluminum 

Brass 

Brass

Aluminum 

Brass

Aluminum

MS90062 

MIL-F-3922/1 3

MIL-F 3922/1

MIL-F 3922/4

MS90048

MIL-F-3922/36

MS90058

MIL F-3922/27

Waveguide 
Type (RG/U) 

50 
106 
50 
50 

106 
106
50 

106
52
67
52
52
67
67
52
67
91

91 Alum
91
91

91 Alum
91

91 Alum

Flange
Type

Cover 

Cover 

Choke 

Choke 

Choke 

Choke

Milledback 

Milledback 

Cover 

Cover 

Choke 

Choke 

Choke 

Choke

Milledback 

Milledback

Cover 

Cover 

Choke 

Choke 

Choke 

Milledback 

Milledback

Represented by: 
Cerruti-Pflieger Co., 
883 Commercial St., 
Palo Alto, Calif., 
321-7764

CALL CECIL BRITT OR JACK PENWELL 
FOR SERVICE AT DA 5-3251

T S Z has complete data on these 
units and other Montronics units that can 
be used in conjunction with the above 
equipment. A TSI representative would 
welcome the opportunity to discuss your 
requirements. Call TSI for service. No ob
ligation, of course.

-precision brass and aluminum flanges available
in production quantities... at production prices 

maximum flatness. Forging compo
sitions are in accordance with these 
specifications:

Brass —QQ-B-626 COMP. 22; 
Aluminum — QQ-A-325-6061T.

TECH- SE R, INC. 
ELECTRON ICS 
ENGINEERING 
REPRESENTATIVES 

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

SYNCHRONIZi
USE: CommuiU < ystems. Standard 
Labs. Navigaih:. .-.id.-mce systems. 
Precision mir . labs. Frequency 
standard directly ccd tn NBS or U.S. 
Naval Observatory.
SPECS:
Short term stability: ±1 part in 10’
Long term:
Accuracy:
Output frequency:
Sensitivity:

MONTRONICS, INC.

PH ';grW- - n
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IT IS REPORTED.

SwansonMatterCulbertson Buchmiller
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Moore Associates recently announced 
the election of Melvin J. Gardner, Wil
liam G. Hoover, and Roger W. Sant to 
the Board of Directors. Hoover is tech
nical director of Granger Associates and 
maintains an association with Stanford 
as lecturer in electrical engineering.

Edwin R. Gamson, general manager 
of Ampex Corporation's Computer Prod
ucts Company in Culver City, has been 
elected corporation vice president.

building in the Kavanaugh Industrial 
Park, Menlo Park.

William C. Swanson has been ap
pointed district manager of engineering 
and marketing for Northern California 
by the Physical Sciences Corporation, 
Pasqdena, an affiliate of Packard Bell 
Electronics. Swanson's office is located 
in Mountain View.

Straube Associates have recently been 
appointed representatives for Radio 
Condenser Company, subsidiary of TRW 
Electronics Inc., Camden, New Jersey.

rian, he held posts at Radio Corpora
tion of America and the Naval Research 
Laboratory.

Long & Associates, Inc., has announced 
a recent move to larger quarters at 505 
Middlefield Road. Redwood City. The 
new quarters, a residence built in 1889, 
makes the "House of Long & Asso
ciates, Inc." the oldest electronic repre

sentative house in captivity

The appointment of Lyle D. Buchmil
ler as senior research engineer at Mi
crowave Electronics Corp, has been 
announced. For the past 12 years Buch
miller has been a research associate at 
the Stanford University electronics lab
oratory.

Construction is under way on this 3250,000 facility in Mountain View for Datamec 
Corp., manufacturer of computer magnetic-tape equipment. The 15,OOO-sq-ft plant 

and office building at 345 Middlefield Rd. is to be ready July 15

George L. Matthaei of Stanford Re
search Institute will receive this year's 
Microwave Prize at the 1962 National 
Symposium of PGMTT. The award is for 
Matthaei's paper, "A Study of the Opti
mum Design of Wide-Band Parametric 
Ampliers and Up-Converters," which ap
peared in the January, 1961, issue of 
the PGMTT Transactions.

Alan F. Culbertson has been elected 
vice president—engineering of Lenkurt 
Electric Co., Inc. Culbertson has been 
director of engineering at Lenkurt since 
December, 1959, and will continue un
der the new title to handle his former 
responsibilities He joined Lenkurt in 
1952 after six years with American 
Telephone & Telegraph Company.

Three additions to the senior engi
neering staff have been announced by 
Granger Associates: Walter E. Ferrell, 
design and development; Edward A. 
Sutherland, product and standards en
gineering; James W. Fitzgibbons, me
chanical development and production 
design of multi-couplers,- and Merdin C. 
Criddle, senior field engineer.

(Continued on page 22)

Varian Associates has announced or
ganizational changes designed to con
solidate and strengthen the company's 
instrument, radiation and vacuum prod
ucts divisions.

The former instrument and equip
ment group structure has been divided 
into two ports. Emery Rogers, vice presi
dent, instrument division, will report 
directly to President H. Myrl Stearns. 
Louis Malter, who has just been elected 
a vice president of the company, will 
assume responsibility for the vacuum 
products and radiation divisions and 
will also report to Stearns. Howard Pat
terson, who has been serving as vice 
president, instrument and equipment 
group, will become a consultant for 
Varian.

Malter came to Varian in 1 958 as di
rector of research. Before joining Va-

A new end station with three-foot- 
thick concrete walls where nuclear tar
gets can be bombarded by billion-volt 
electrons will go under construction this 
summer on the Stanford University cam
pus.

It will be an addition to the high 
energy physics laboratory, one of the 
W. W. Hansen Laboratories of Physics. 
Support for the $650,000 project comes 
largely from the Office of Naval Re
search. Spencer and Lee of San Fran
cisco ore the architects Completion of 
the new end station is expected some 
time in the spring of 1963.

Reconix, Inc., has been formed by 
Peter D. Strum, president, and John B. 
Pettegrew and Maurice G. Chernin, vice 
presidents, to specialize in electronic 
receiving systems, instrumentation, an
tennas, and ecm equipment. The firm's 
laboratories and manufacturing facili
ties are located in a new 6,000-sq-ft

. , z <
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Electron Tube Division

RCA WEST COAST

with Solid State Product Design experience

or

An Equal Opportunity Employer
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WESGO delivers aJJ the 
advantages of premium 
alumina ceramics

The Most Trusted Name in Electronics 

CORPORATION OF AMERICA

MICROWAVE ENGINEERING
LABORATORY

A Iso available from Wesgo, a complete line of low vapor pressure, high 
purity, precious meta! brazing alloys. Write today for information.

HAS IMMEDIATE OPENINGS FOR 
MICROWAVE ENGINEERS

MR. H. E. STUMMAN
RAymond 3-8361

RCA WEST COAST MICROWAVE 
ENGINEERING LABORATORY

DEPT. G-4
6801 East Washington Blvd.

Los Angeles 22, California

WESTERN GOLD & PLATINUM COMPANY
Dept. G-5 625 Harbor Blvd. • Belmont, California • LYtell 3-3121

with the plus quality you need for vacuum tube enve
lopes and internal spacers, rf windows, heat sinks, high- 

voltage insulators, semiconductor components and a wide 
array of precision electronic applications.

Wesgo’s specialization in ceramics for electronics gives you 
unique reliability in components you can depend on.

Three dense, vacuum-tight Wesgo alumina bodies, with 
up to 99.5% AI2O3, are strong, hard and abrasion resistant.

They offer exceptional chemical inertness, high thermal 
conductivity and superior electrical properties, 

even at extremely high temperatures.

All Wesgo high alumina ceramics feature very low loss factor, 
high dielectric strength and high resistivity. All are available in 

sizes and shapes to meet your individual specifications. Manufacturing is to tight 
dimensional tolerances; ceramics are of uniform density, free from internal and 

surface defects. All are quality-controlled to meet unparalleled performance 
standards, with extraordinary care taken in each step of the manufacturing process.

I

The candidates accepted for these key positions will assume full responsibility for the development of new types of microwave 
Varactor harmonic generators and signal sources. They will work in liaison with a solid state microwave Applied Research group at 
the RCA David Sarnoff Research Center and Development Engineers at the RCA Semi-Conductor and Materials Division.
Those accepted will have an opportunity to enjoy personal advancement and professional achievement in the basic development and 
product design of new components for the microwave radar and communication systems field.
Candidates should have an Engineering Degree and experience in microwave Varactor harmonic generator development or other related 
solid state microwave devices, such as parametric amplifiers and tunnel diode devices.
For a confidential interview with Mr. C. L. Cuccia, Manager of Engineering, RCA West Coast Microwave Engineering Laboratory, call 
write:

may 15, 1962
L_______________
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Ball June 11—400- to 500-word abstractsPeterson
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Geoffrey Ball recently joined the tech
nical staff of ITT Federal Laboratories 
in Palo Alto and will be involved in 
pattern recognition studies.

E. Kenneth Peterson has been named 
manager of advanced development at 
Lenkurt Electric Co., Inc., San Carlos, 
where he has been a member of the 
product planning staff since joining the 
company in August, 1960.

Donald A. Ashford has rejoined Len
kurt Electric Co., Inc., as a senior staff 
engineer in product planning. First as
sociated with Lenkurt Electric in 1958, 
Ashford left in August, 1959

June 1—350-word summary, subject 
title and short biographical note for 
2nd Canadian IRE Symposium on Com
munications (Montreal, Quebec, Nov. 
16-17). Send to: Allan B. Oxley, Chair
man Technical Program, P.O. Box 802, 
Station B, Montreal, Quebec, Canada.

Microwave
Symposium.

May 27-June 2—University of Cali
fornia Extension, fifth annual leader
ship laboratory in human relations and 
supervisory skills. Ojai Valley Inn, Ojai. 
Information: University of California En
gineering and Physical Sciences Exten
sion, UCLA, Los Angeles 24.

in triplicate and 50-word summaries for 
NEREM (Boston, Nov 5-7). Send to: I. 
Goldstein, Raytheon Co., Box 555, Hart
well Road, Bedford, Mass.

ing Co., P.O. 
Washington.

may 15, 7962

May 24-26—Seventh Region Confer
ence. Olympic Hotel, Seattle, Washing
ton. Exhibits: Century 21 Fairgrounds. 
Program: T. G. Dolby, 3220 99th N.E., 
Bellevue, Washington

May 23-25 — National Telemetering 
Conference. Sheraton Park Hotel, Wash
ington, D. C. Exhibits: Leon A. King, 
Jansky & Bailey Co., Shirley Highway 
and Edsall Rd , Alexandria, Va. Pro
gram: D. G. Mazur, Goddard Space 
Flight Center, Greenbelt, Md. Proceed
ings: $3.50 members, $5.50 non-mem- 
bers, order from IRE Headquarters.

May 15 — 800-word abstracts, ten 
copies, and biography of author for 9th 
National Symposium on Reliability and 
Quality Control (San Francisco; Jan. 22- 
24, 1963). Send to: Leslie W. Ball, Boe- 

Box 3707, Seattle 24,

May 21—Women's Association of the 
Electronic Industry. Caravan Inn, 4375 
El Camino Real, Mountain View. Din
ner: 7:00 p-m (social hour, 6.00 p-m) 
Speaker: Miss Barbara J. Short, NASA, 
Ames Research Center, Moffett Field. 
Miss Short, one of the designers of the 
capsule configuration for Project Mer
cury, will discuss the function of the

June 1—50-word abstracts for 15th 
Annual Conference on Engineering in 
Medicine & Biology (Chicago, Nov. 4-7). 
Send to: Program Committee, P.O. Box 
1 475, Evanston, III.

May 22-24 — National
Theory and Techniques
NBS, Boulder Labs, Boulder, Colorado. 
No exhibits. Program Robert W. Beatty, 
NBS Lab, Boulder, Colorado Digest: $3, 
order from M. C Thompson, NBS, Boul
der.

D. E. Merrill has joined Microwave 
Electronics Corp, as personnel manager. 
Prior to assuming his new position he 
was personnel manager of Dymec, a 
division of Hewlett-Packard Co., and 
acted as personnel coordinator for all 
divisions of the Palo Alto plant.

of interest

June 15 — 500-word abstract and 
brief professional record of author, five 
copies, for Ninth East Coast Conference 
on Aerospace and Navigational Elec
tronics (Baltimore, Oct. 22-24). Send to 
William C. Bergard, chairman, Techni
cal Program Committee, Adv. Res. 
Dept., Bendix Radio, Towson 4, Mary
land.

June 15—1 000-word summary, four 
copies, for Spaceborne Computer Engi
neering Conference (Anaheim, Calif., 
Oct. 30-31). Send to: R. A. Kudlich, 
chairman, Program Committee, AC 
Spark Plug Division, General Motors 
Corp., 950 North Sepulveda Blvd., El 
Segundo, Calif.

Microwave Electronics Corp has an
nounced the appointment of Everett A. 
Malcolm as materials manager. Mal
colm will assume responsibility for 
sources, traffic, inventory, and control 
of all purchased materials

June 18-19—Chicago Spring Confer
ence on Broadcast & TV Receivers. 
O'Hare Inn, Chicago, III. Exhibits: John 
H Landeck, Admiral Corp., 3800 W. 
Cortland, Chicago, III. Program: Al 
Cotsworth, Zenith Radio Corp, 6001 
W Dickens Ave., Chicago 39, III. Pro
ceedings: PGBTR Transactions, July, 
1962.

Christopher Karabats has been ap 
pointed to the newly created position 
of manager of production control and 
parts fabrication of the tube division at 
Varian Associates.

Prior to joining Varian, Karabats was 
manufacturing manager at General 
Electric Co. in Palo Alto. May 28-30—First Annual Convention 

of the American Association for Con
tamination Control. Jack Tar Hotel, San 
Francisco. Registration and exhibits 
Donald M Petersen, Central Vacuum 
Corporation, 3008 E. Olympic Blvd., Los 
Angeles 23, California.

May 17—Northern California Sec 
tion, American Society of Lubrication 
Engineers. "Present-Day Lubrication Re 
search in Europe," by R. G. Larsen, 
Shell Development Co. Sponger's Fish 
Grotto, Berkeley Dinner: 7 p-m (social 
hour 6 p-m), no reservations required
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©NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

NE is a brand which has been making its mark throughout the West for 
almost 30 years. Wherever the Neely brand is seen, it is known to represent 

the highest standards in sales engineering and service in the electronic 
industry. Your telephone call assures you of red hot service from any of 

eight offices located throughout California, Arizona, Nevada and
New Mexico. Once you have enjoyed the Neely brand of service— 

you won’t be satisfied with less.

NORTH HOLLYWOOD 3939 Lankershim Blvd. • Ph: TR 7-1282 • TWX: N-Hol 7133 
SAN CARLOS 501 Laurel St. • Ph: 591-7661 • TWX: San Carlos-Belmont CAL 94 
SACRAMENTO 1317 Fifteenth Street • Phone: Gilbert 2-8901 • TWX: SC 124 
SAN DIEGO 1055 Shafter Street • Phone: AC 3-8103 • TWX: SD.6315 
ALBUQUERQUE 6501 Lomas Boulevard, N. E. • Phone: 255-5586 • TWX: AQ 172 
LAS CRUCES 114 S. Water Street • Phone: 526-2486 • TWX: Las Cruces NM 5851 
SCOTTSDALE 771 S. Scottsdale Road • Phone: 945-7601 • TWX: SCSDL 547 
TUCSON 232 South Tucson Boulevard • Phone: MAin 3-2564 • TWX: TS 5981

HARRISON LABORATORIES, INC.
Berkeley Heights, New Jersey
HEWLETT-PACKARD COMPANY
Palo Alto, California
McLEAN ENGINEERING LABORATORIES
Princeton, New Jersey
E L MOSELEY COMPANY
Pasadena, California
SANBORN COMPANY
Waltham, Massachusetts
VARIAN ASSOCIATES
Palo Alto, California

BALDWIN LIMA HAMILTON CORPORATION
Electronics Division • Waltham, Massachusetts
BOONTON RADIO CORPORATION
Rockaway Township, New Jersey
DAGE DIVISION Thompson Ramo Wooldridge, Inc.
Michigan City, Indiana
DYMEC A Division of Hewlett-Packard Company 
Palo Alto, California
EMCOR Ingersoll Products Division
Borg-Warner Corporation
Chicago, Illinois
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Accurate Instrument Co  
Ace Engineering & Machine Co... 
Aircom, Inc.  Components Sales California, Inc. 
Airflow Company  Richard A. Strassner Co. 
Allen Electronic Corp  
Alloyd Electronics Corporation 
American Optical Co., Instrument Div... 
American Standard, Controls Div.  
Ampex Magnetic Tape Products 
Analab Instrument Corp. 
Antlab, Inc .........................................
Applied Microwave Electronics 
Applied Research, Inc  
Arnoux Corporation  
Associated Engineering Corporation 
Astra Technical Instrument Corp. 
Auto Data 

J. Logan & Assoc. 
R. W. Thompson Assoc. 

American Wireless 
Straube Associates

Jay Stone & Assoc. 
R. W. Thompson Assoc.

Hodges and Glomb, Inc.
921 Bryant St., S.F , UN 1-9677

Costello & Co. 
McCarthy Associates 
James S. Heaton Co. 

Carl A. Stone Assoc., Inc.
V. T. Rupp Co.
W. K. Geist Co.

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

Applied Technology Inc.

Arnold Engineering Company

Belsco 
Box 907, Palo Alto; DA 1-8501

Birnbaum Sales Company, Inc.
626 Jefferson Ave., Redwood City, 
EM 8-7757

Cain & Company  
175 So. San Antonio Road, 
Los Altos,- 968-0995 or

Caswell Electronics Corp.

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

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

Elmar Electronics, Inc. . .

Formulabs Industrial Inks, Inc.

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

General Radio Co.

Dage Div., Thompson Ramo Wooldridge Neely Enterprises 
Dale Electronics James S. Heaton Co.
Datafilter Corp. Jay Stone & Assoc.
Datapulse, Inc. .... ..
Delevan Electronics Corp. . 
Dielectric Products  
Digitronics Corp. 
Diodes Inc. 
Dolphin Incorporated 
Drexel Dynamics Corporation 
DuMont Labs, Tubes & Instruments..

Fabri-Tek, Inc..
Fluke Mfg. Co., John
Forbes and Wagner, Inc.
Franklin Systems, Inc.
Frequency Engineering Laboratories .
Frontier Electronics Co.

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

Hammarlund Manufacturing Co. R. W. Thompson Assoc. 
Hamner Electronics McCarthy Associates
Harrison Labs., Div., H-P Neely Enterprises
Hathaway Instruments, Inc. J- T. Hill Co.
Heli-Coil Corp. Premmco, Inc.
Hewlett-Packard Company Neely Enterprises
Hitemp Wires James S. Heaton Co.
Holt Instruments Laboratories W. K. Geist Co.
Hudson Tool & Die Co., Inc. John E. Striker Co.
Huggins Labs., Inc. 
Hughes Aircraft Co., Instruments 
Hughes Aircraft (Videosonic Division)

O'Halloran Associates 
Walter Associates 

McCarthy Assoc.

O'Halloran Associates 
Hodges and Glomb, Inc.

O'Halloran Associates 
Components Sales California, Inc. 
 Straube Associates 

Western Electronic Associates 
J. T. Hill Co. 
J. T. Hill Co.

Straube Associates 
Cain & Company 

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

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

......................Jay Stone & Assoc. 
 Walter Associates 

 Jay Stone & Associates 
Straube Associates 

J. F. Hill Co. 
Straube Associates 

Edsco

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

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

Long & Assoc., Inc. 
O'Halloran Associates 

James S. Heaton Co. 
Jay Stone & Associates 

Long & Assoc., Inc. 
Straube Associates 

Western Electronic Associates

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

948-9350 

17 

24

Heaton Co., James S. 24
413 Lathrop St., Redwood City; 
EM 9-4671

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

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

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

Kay Electric Company

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

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

Hughes Aircraft Company

Instruments for Measurements 24
251 So. Murphy Ave., Sunnyvale,-

RE 6-8680

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

Walter Associates 
J. T. Hill Co. 

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

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

Straube Associates 
O'Halloran Associates 
O'Halloran Associates 

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

De Mornay-Bonardi 

duPont Co. (Mylar Industrial)

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

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

Tech-Ser, Inc

Tektronix, Inc

McCarthy Associates 
1011 Industrial Way, 
Burlingame, 342-8901

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

Instruments for Measurements 
James S. Heaton Co.

RHG Electronics Laboratory 
RLC Electronics, Inc  
RS Electronics................................
Radiation at Stanford

Sanborn Company  
Scientific-Atlanta, Inc...............  
Scott, Inc., H. H  
Sealectro Corporation  
Sensitive Research Instrument.. .
Shielding, Inc  
Sierra Electronic Corp  
Solid State Products, Inc.  .
Solvere, Inc
Sorensen & Co., Inc  
Sperry Microwave Company  
Sperry Rand, Electronic Tube Div, 
Spruce Pine Mica Co  
Star Connector.  
Stoddart Aircraft Radio Co 

Technibilt Corp
Telemetries Inc
Tel-lnstrument Electronics... .
Telonic Industries and Engineering
Tensor Electric Development Co 
Test Equipment Corp
Trimm Inc,

Western Electronic Associates.. 24
485 Ramona Street, 
Palo Alto; DA 5-4569

Western Gold & Platinum Co 

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

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

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

Straube Associates
1 943 University Avenue, 
Palo Alto; DA 3-2476

Straube Associates
Neely Enterprises

O'Halloran Associates
R. W. Thompson Assoc.

W. K. Geist Co.
R. W. Thompson Assoc.

O'Halloran Associates

T. Louis Snitzer Co.
Carl A. Stone Assoc., Inc.

Jay Stone & Associates 
Birnbaum Sales Co.
Long & Assoc., Inc.

W. K. Geist Co.

Richard A. Strassner Co.
Costello & Co.

J. T. Hill Co.
J. Logan & Assoc.

RCA Data Systems Division

Radiation Instrument Development
Laboratory 14

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

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

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

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

Richard A. Strassner Co.

O'Halloran Associates 
McCarthy Associates 

Hodges and Glomb, Inc. 
Premmco, Inc. 

Western Electronic Associates 
Hodges and Glomb, Inc. 

O'Halloran Associates 
James S. Heaton Co. 

 Hodges and Glomb, Inc.
Neely Enterprises 

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

Components Sales Calif., Inc. 
O'Halloran Associates 
 John E. Striker Co. 

Components Sales California, Inc. 
Walter Associates 

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

Jay Stone & Associates 
Walter Associates

Jay Stone & Associates 

Walter Associates 
Western Electronic Associates 

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

Radiation Instr. Devel. Labs., Inc R. W. Thompson Assoc. 
Radio Condenser Co. (TRW Electronics Inc.). Straube Assoc. 
Radio Materials Co Hodges and Glomb, Inc. 
Raytheon (Industrial Division) McCarthy Associates 
Remanco, Inc Cain & Company 
Rese Engineering, Inc ..................... T. Louis Snitzer Co.
Rixon Electronics, Inc Costello & Co. 
Rohde & Schwarz Sales Co ........................W. K. Geist Co.

Hughes Vacuum Tube Products Division 

IMC Magnetics Corp.
Inland Motor Corp .......
Instrument Systems Corporation
International Resistance Co.

Jerrold Electronics Corp
J-V-M Microwave 

Keithley Instruments  
Kepco, Inc. 
Kulka Electric Corp  

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

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

Narda Microwave Corp  
National Instrument Labs, Inc. 
Navigation Computer Corp. 
Nucor, Central Electronics Div. 

Optimized Devices 

Pacific Electro Magnetics Co. 
Panoramic Electronics, Inc. 
Parabam, Inc.  
Peerless Electrical Products. 
Phillips Control Relays  
Physics Research Laboratories, Inc. 
Pitometer Log Corp. . Western Electronic Associates 
Plastic Capacitors, Inc  Richard A. Strassner Co.
Plastic Stampings, Inc  John E. Striker Co. 
Polarad Electronics. ..  T. Louis Snitzer Co.

Power Sources, Inc J- T. Hill Co.
Precision Mechanisms Corp Components Sales Calif., Inc.
Princeton Applied Research Corp J. T. Hill Co.

Quantech Labs

Professional & Technical Recruiting 
Associates  15

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

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

McCarthy Associates 
Carl A. Stone Assoc., Inc. 

........ T. Louis Snitzer Co. 
James S. Heaton Co. 

..... ....... Walter Associates 
.......McCarthy Associates 

.... McCarthy Associates 
Cain & Company 

........... 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. 
V. T. Rupp Co.

R. W. Thompson Associates

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

Ward-Leonard Company Long & Assoc., Inc. 
Western Gear Corp. (Electro Products Div.) ...Straube Assoc. 
Western Sky Industries  Premmco, Inc.  
Western Ultrasonics, Inc J. T. Hill Co. 
Westrex Div. Litton Industries .. American Wireless 
Wiltron Co ..................... O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp.) Premmco, Inc. 
Winchester Electronics, Inc. Long & Assoc., Inc.

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

Tung-Sol Electric Inc

Ultek Corporation  ............

Walter Associates .......................................... 24
Box 790, Menlo Park; DA 3-4606

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

Striker Company, John E 24
P O. Box 548, San Carlos; LY 1-0736
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K W. Scholz 
S. N. Shim

W. E. Alexander 
K. W. Y. Chin 
R. E. Holfaker 
B. J Hansen 
N. Hoeks 
D. Kipping

R. E. Adler
E. K. Bachelder 
J. D. Bordis
J. P Bartelme 
J. D. Baum 
B. J Benedict
J. R. Cavin
D. R Crounse
T. P. Daly
B. W. Dorsch 
D W Doss 
J. B. Downey
R. W. Dugan
S. Gee
W. H Hagerty
E. H. Hole
F. Hale, Jr
J. C. Kyle, Jr.
S. J. Larson 
J J. Leong

* ITOR»O^ 

Agent

FOR' A
COMPLETE

PALO ALTO TRAW§™ 
and Storage Company 
peninsuIaVimost experience!) mover

- Our 60th year-

Allied
Van Lln.a. Ino

OF THE PENINSULA’S 
LEADING ELECTRONIC FIRMS

Following ore the names of individ
uals who have been elected Io current 
membership:

S. K. Ammann 
W. S. Ang
O. E Arnold 
H. D Bobb 
A. S Bauer
L E. Black 
A. W Brooks, Jr. 
R. Y. Choo 
M A. Clark 
E. P. Cleary 
R. W. Colpitis 
W. J. Crowford 
E. D. Crockett 
L. F. Crowder 
G. E. Delore 
J. W. Dymecki 
V. W. Edlemon 
T S. Edwards 
J. R Flanagon 
Bernard E. Gardiner 
Gregory E. Gates 
R. D. Gray 
R. E. Hogerott
P. H Haley 
R A. Hall 
G. L. Hciter
T. E. Heldermon

P. A. Lindfors 
H I McGill 
L. P Miller
R. T. Nakamura
S. N. Newton 
A. W. O'Brien, Jr. 
N. Podbielski 
L C. Purdum
I. Radpour 
C. L. Rudd 
A. E. Schinn 
R. W. Soof 
V. G. Sufh 
W A Tate
J. A Thieson 
R R Tolbert 
L S. Upton 
N. A. Wade 
R. C. Walton 
E. W. Yeogle

V. N Zachoriah

P. O. Louritzen 
T. Nishimura 
Mangalore A. Pai 
S. Price 
L L Ramsey 
A. Stanchok

J. R. Wheeler

M. V. Bolt
V. Kothandaromon

L G. Holmes 
D. S. Jahn 
M. H. Johnson 
B. W. Jordon, Jr 
W K Jung 
B G Kay 
J. L Kersey, Jr. 
R. U. Laine 
R E. Lee 
B A. Lerpold 
J S MacDougall 
R. J. Mohby 
W. J. Marsh 
W. E Mitchell
B. M Nouss 
H. H. P. Olszonski 
M. C. O'Shea. Jr. 
W. S. Perry, Jr. 
A. F Rash.d 
D. K. Rathbun 
T. M Reeder 
J. B. Russell 
W. C. Schoefer 
R. D Stowell
C. F Romstedt 
W.Shahboz 
A T. Torson

R. C. Turke

-VAN L'NEsSS*
PALO RLTO 

TRRnSFERSTORAGE

the

\ £LMAP -EL-ECT-RONICS 
co 140 Eleventh Street • Oakland 7, California

To,: TE 4-3311 ‘ TWX: “OA73

Palo Alto Transfer's experienced movers with specialized equipment take 
the work and worry out of any moving job. Delicate electronic equipment, 
for example, travels safe and secure in a custom-built electronic van. Whether 
your next move involves electronic equipment, household goods or an entire 
office or plant, choose Palo Alto Transfer . . . Teamed with Allied Van Lines, 
world's largest mover, to deliver the goods anywhere.

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

Following are the names of IRE mem
bers who have recently entered our 
area, thereby becoming members of ; 
the San Francisco Section;
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Send for literature on FM-3 A series.
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grid — 27
may 1962

1

YOUR GERTSCH FM-3 
FREQUENCY METER CONVERTED 
TO MEET FCC REQUIREMENTS

FM-3
Frequency Meter

GERTSCH PRODUCTS, Inc.
3211 South La Cienega Boulevard. Los Angeles 16, California/UPton 0-2761 ■ VErmont 9-2201

FM-3A 2-Way Communication 
Frequency Meter

L-"® - .•

- factory conversion provides direct reading 
of all allocated channels in the 150-170 me band

All Gertsch Model FM-3 frequency meters can now be factory- 
converted to measure and generate all assigned channels in both 
150-170 me, and 450-510 me bands.... with ±.0003% (3 ppm) 
accuracy. Instrument features a single 1-mc crystal which is 
easily standardized against WWV.
Converted units can also be operated as standard FM-3 instru
ments through 20 to 1,000 me, at .001% accuracy.
Conversion includes: an all transistorized converter module, a new 
front panel and carrying case, and a built-in amplifier (with 
speaker). Also, a front-panel jack allows input of external audio 
signals, such as those from a Gertsch Model DM-3 deviation meter. 
Space for a DM-3 is provided in the case.
Compact size — only IS’/o" W x H1/)" D x 13%." high.
New Gertsch frequency meters are also available in both battery 
operated and AC power supply units. New meters incorporate same 
features as converted instruments.



TYPE 1217-B UNIT PULSER . . . $250.

$50

EXT DRIVE

ansltion, 10 nsec/cm.

of Pulses _L1_!

4.

This new instrument, which replaces the widely accepted Type 1217-A model, gives you an in
creased PRF range, better rise and fall times, more output power, and increased pulse-duration 
range at no increase in price. Using both transistors and tubes in optimum circuit design, 
the Type 1217-B Unit Pulser is a low-priced pulse source with the characteristics you want.

Wide PRF range — 2.5c to 500 kc, internal; d-c to 1.2 Me, external; accuracy, ±5%.
Improved rise and fall times — less than 15ns into 50Q load.
Increased pulse duration range — 50ns to Isec; accuracy, ±5%.
High output — 40-volt pulses of either polarity available (open circuit).
Ease of external triggering — requires only 0.25v rms driving signal through the com
plete range to 1 Me.
Synchronizing signals available at both the leading and trailing edges of the pulse.
Small size (15" x 5%" x 6V4"); light weight (5V& lb.)

Requires Type 1203-B Unit Power Supply

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

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

2>volt, 0.5-psec pulse; 50-ohm termination;
0.1 M sec per division.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS
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