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 EDITOR’S PROFILE of this issue 
from a historical perspective …  

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
March 15, 1962: 
Cover: Lockheed Missiles and Space discusses large directional radio 

antennas to track space vehicles; this one has a steerable beam 
above a fixed dish, for 120 degrees of beam steering.  Also 
covered (p. 12) are unfurlable antennas for spacecraft, such as 
the rose‐petal parabola.  Some can be inflated into position 
through use of gas pressure.  A before‐and‐after picture is 
shown. 

p. 6: The Principles of Consolidation for the merger of the IRE and the 
AIEE are presented.  The Region 7 considerations seem to be 
well understood, and the overlap between IRE and AIEE are 
getting more pronounced year by year, causing considerable 
negotiations and accommodations.  AIEE is the older, more‐
conservative, more prestigious group; the IRE is vigorous, 
dynamic, strong and expanding.  The promise is to leave as 
much control as possible to the Sections and local decisions, as 
it has been in the IRE. 

p. 10: A meeting on PERT  – Program Evaluation and Review 
Technique  – discusses how it was started in 1955 by the US 
Navy; the Polaris missile program began using it in 1958.  By 
saving an estimated 2 years, it proved its worth.  It is now being 
adopted by many government and military programs.  A figure 
shows a circular sliderule for use with PERT that estimates the 
time required for a project. 
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® NEELY ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

;•

DAGE DIVISION
Thompson Ramo Wooldridge, Inc., 
Michigan City, Indiana

BOONTON RADIO CORPORATION
Rockaway Township, New Jersey

BALDWIN LIMA HAMILTON CORP.
Electronics Division, Waltham, Mass.

DYMEC
A Division of Hewlett-Packard Co.,
Palo Alto, California
EMCOR
Ingersoll Products Div., 
Borg-Warner Corp., Chicago, Illinois
HEWLETT-PACKARD COMPANY
Palo Alto, California

McLEAN ENGINEERING LABS.
Princeton, New Jersey
F. L. MOSELEY COMPANY
Pasadena, California
SANBORN COMPANY
Waltham, Massachusetts
VARIAN ASSOCIATES
Palo Alto, California

* NORTH HOLLYWOOD
3939 Lankershim Blvd. • Phone: TR 7-1282 • TWX: N-HOL 7133

* SAN CARLOS
501 Laurel St. • Phone 591-7661 • TWX: San Carlos-Belmont CAL 94

*■ SACRAMENTO
1317 Fifteenth St. • Phone: Gl 2-8901 • TWX: SC 124

* SAN DIEGO
1055 Shafter St. • Phone: AC 3-8103 • TWX: SD 6315

Neely Enterprises has the largest factory-authorized electronic repair facility on the West 
Coast, equipped with the finest standards and calibration equipment to handle all of your 
in and out-of-warranty repairs. In addition, a complete stock of replacement parts is 
carried in local stock to insure minimum down time for your instruments.
For complete sales satisfaction, think BIG... think NEELY... and you’ll have service 
as quick as a snap of your fingers.

Neely has the only factory-authorized sendee facilities for its principals in the four-state 
area of California, Arizona, Nevada and New Mexico... in SIX convenient locations* to 
serve you immediately. All Neely service personnel are senior technicians with extensive 
backgrounds of training and experience, both locally and at the factories. Their ability 
is your assurance of the highest standards at minimum cost.

* ALBUQUERQUE
6501 Lomas Blvd., N.E. • Phone: 255-5586 • TWX: AQ 172
LAS CRUCES
114 S. Water St. • Phone: 526-2486 • TWX: Las Cruces NM 5851

* PHOENIX
641 E. Missouri Ave. • Phone: CR 4-5431 • TWX: PX 483
TUCSON
232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981
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pioneered the world-famous 
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HEWLETT-PACKARD COMPANY
CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, 
FOR INFORMATION — Lot Angeles, 3939 Lonkerihim Blvd., North' H’wd., TR 
7-1282 and PO 6-3811; San Carlot, 501 Laurel St., 591-7661; Sacramento, 1317 
Fifteenth St., Gl 2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 E. 
Missouri Ave., CR 4-5431; Tucton, 232 So. Tucton Blvd., MA 3-2564; Albuquerque, 
6501 Lomas Blvd., N.E., 255-5586; Lat Cruces, 114 S. Water St., 526-2486. 6428
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206A AUDIO SIGNAL GENERATOR —Less than 0.1% 
distortion; 20 cps to 20 KC!
Uses: Convenient, precision audio voltage source; checks FM 
transmitter response, makes high quality, high fidelity amplifier 
tests, transmission measurements.
Advantages: Continuously variable audio frequency voltage, 
(output 15 dbm) 0.2 db response, hum 75 db down, 2% frequency 
accuracy, less than 0.1% distortion. Ill db attenuator with 0.1 db 
steps.
Price: $800.00 (cabinet model), $785.00 (rack mount).
Data subject to change without notice. Prices f.o.b. factory.

202A FUNCTION GENERATOR-Down to 0.008 cps; 
transient-free!
Uses: Electrical simulation of mechanical phenomena, vibration 
studies, servo research and testing, medical research, geophysical 
problems, subsonic and audio testing.
Advantages: No switching transients, continuously variable 
0.008 to 1,200 cps range, 30 v output peak-to-peak constant, hum 
less than 0.05%, square, triangular or electronically synthesized 
sine waves, 1% stability, 0.2 db response, less than 1% distortion 
(sine waves) on all but x 100 range.
Price: $550.00 (cabinet model), $535.00 (rack mount).

---------r---- arm a wide variety of audio, video, and low frequency tests. They 
i le> outstanding advantages of flexibility and broad usefulness at moderate cost. Employ-

$ 650A TEST OSCILLATOR-Flat within 1 db, 10 cps 
to 10 MC!
Uses: Testing TV amplifiers or wide-band systems, measuring 
filter transmission characteristics and tuned circuit response, 
determining receiver alignment, making telephone carrier and 
bridge measurements.
Advantages: No zero set, no adjustments during operation, out­
put voltage range 30 /w to 3 v, less than 1% distortion, 20 cps to 
100 KC; less than 2%, 100 KC to 1 MC; approx. 5% at 10 MC. 
Hum less than 0.5%, output voltage attenuator, self-contained 
voltmeter, 2% to 3% stability.
Price: $550.00 (cabinet model), $535.00 (rack mount).

PRECISION 
OSCILLATORS

I d

e 0#

with ease of operation and minimum adjustment.
205AG AUDIO SIGNAL GENERATOR—Six instruments 

in one; 20 cps to 20 KC!
Uses: Measure amplifier gain and network frequency response, 
measure broadcast transmitter audio and loudspeaker response, 
drive bridges, use in production testing or as precision source for 
voltages. Monitors oscillator output, measures output of device 
under test.
Advantages: Self-contained instrument, no auxiliary equip­
ment needed. 5 watts output, ± 1 db response, less than 1% dis­
tortion. hum more than 60 db down, no zero setting, output and 
input meters read v and dbm; four output impedances.
Price: $600.00 (cabinet model), $585.00 (rack mount).



(ACTUAL SIZE)

TWX — Halls Lake TLX-Xi

.Xpuntuak

These new time-savers combine the advantages of speed, high 
resolution, linearity and AC response ... in a fraction of the space 
required for standard helical potentiometers ... in fact less space 
than many single turn, low resolution potentiometers. The unique 
Fluke patented design results in all the most looked for capabilities; 
for example, thin card-type windings reduce residual reactance and 
allow operation at much higher frequencies than other potentio­
meters with similar DC specifications. The turn control of the 
entire adjustment range allows substantial time savings in frequent­
ly adjusted or multiple potentiometer installations such as analog 
computers, simulators and data logging systems. For built-in de­
pendability, precision and all around performance . . . specify 
Fluke reliable potentiometers.

100 to 25K 
1 K and above, better than 0.02%

2 at 20°C 
$8.50

2 OA RESISTANCE RANGE IN OHMS: 
RESOLUTION:  
POWER RATING IN WATTS: 
PRICE:......................

I• '1

John Fluke Mfg. 
Company, Inc. 
Seattle 33, Wash.
Box 7IM PR. 6-1171

.v

SPECIFY FLUKE PRECISION POTENTIOMETERS!
21A RESISTANCE RANGE ON OHMS: .... 30K, 40K and 50K 

RESOLUTION: 30K and above, better than 0.008% 
POWER RATING IN WATTS: 3 3120*0 
PRICE: $100°

2 2 A RESISTANCE RANGE IN OHMS: IKtolOOK
RESOLUTION:  1 K and above, better than 0.02%
PRICE: $15.00

3 DA PROVIDES 40 TURN RESOLUTION WITH ONLY 2>/2 TURNS 
RESISTANCE RANGE IN OHMS: IKtolOOK 
RESOLUTION: .... 1 part in 50,000, or better than 0.002% 
POWER RATING IN WATTS: 5 at 20X 
PRICE: $30.00

Available from stock. Compatible knobs and resettable dials also 
available. Write, wire or phone for your nearest local stock and short 
form catalog F-162.

IFLUKEl [
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Joint statement to IRE National President P. E. Haggerty 
from Los Angeles and San Francisco Sections

Haggerty, in wire of response to query 
by IPTj/VM President William J. Miller

Following several favorable votes on 
the IRE-AIEE consolidation, your Operat­
ing Committee became concerned early 
in February with the effect of the merger 
on the unique relationships of the SF and 
LA Sections, the 7th Region, and WEMA 
through Wescon. The adjoining joint 
statement from the two Sections was 
sent to President Haggerty at the same 
time that he requested representatives 
of the Sections, the Region, WEMA, and 
Wescon to meet with him in Dallas.

San Francisco was represented there 
by John V. N. Granger, whose report on 
the Dallas meeting follows. Dr. Granger 
had previously expressed his personal 
skepticism in a letter to the national 
president. Haggerty’s reply, excerpted 
herewith, has considerably allayed con­
cern about the consolidation.

Members are urged to study this ex­
change and to note that the Principles of 
Consolidation and related material will 
appear in March Proceedings, followed 
by the new Constitution and Bylaws and 
a good deal of correspondence in the 
April Proceedings. About ten days later, 
the San Francisco Section will meet, on 
April 26, to provide a forum for full dis­
cussion before mailing their ballots prior 
to July 1. All of the material quoted here 
will be available in full mimeo form from 
the Section office.

--- STANLEY F. KAISEL
CHAIRMAN, SAN FRANCISCO SECTION

remarks

NO DISCUSSIONS TO DATE HAVE CONTEM­
PLATED INTERFERENCE WITH PRESENT 
WESCON APPROACH OR PROCEDURE FOR 
WHICH WE HAVE HIGHEST ADMIRATION. 
BELIEVE YOUR CONTRACT ACTUALLY WITH 
LOS ANGELES AND SAN FRANCISCO SECTIONS 
RATHER THAN SEVENTH REGION. MERGED 
SOCIETY WOULD, OF COURSE, HONOR CON­
TRACTUAL COMMITMENTS BOTH SOCIETIES.

The following points require further clarification to permit o 
satisfactory resolution of the merger question.

1) Information. Up to the present time, information presented 
to the general membership is not adequate to permit a sound 
judgment regarding advantages to the IRE, its members, or to the 
engineering profession, of merger with the AIEE.

2) Timing. Since the general membership will not have the pro­
posed articles of incorporation, including the constitution and by­
laws, before the contemplated voting period, and since major 
membership areas have not had representation in formative dis­
cussions, it is recommended that members not be requested to 
vote until a draft of the proposed articles of incorporation, includ­
ing the constitution and bylaws, has been made available for 
their review and comment for at least 90 days.

3) Representation. We recommend that the present eight-man 
merger committee and its study committees be increased to repre­
sent properly a true cross-section of the major activities and mem- 
behships of the two societies.

4) Special Problems. The merger committee should give detailed 
consideration to the specific problems resulting from the merger 
relative to each section and region.

A) Wescon. For example, the Los Angeles and San Francisco 
Sections have a long-standing history of Wescon co-sponsorship 
resulting in extensive and complex legal and operational inter­
relationships and obligations which must be i 
served with minimal modification to preserve

recognized and pre- 
our equity in parti­

cipation and benefits and to avoid the introduction of any element 
of conflict or incompatibility with our co-sponsors, WEMA and the 
Seventh Region, IRE.

B) Boundaries. Regional boundaries should be established to 
provide for representation in relation to membership population 
as well as geographical location on a consistent basis.

C) Local Operations. Other problems include consideration of 
professional group symposia and conventions, operation of sec­
tion business offices, publication of Section magazines and bul­
letins, and impact of merger on Section finances.
2-26-62
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V. N. Granger, of Dallas 
iruary 25 and 26

^el>ort, by John T 
nic^ing held Feb:

personally convinced that our special con- 
are recognized and understood, and that 

are in full sympathy with them. While it 
is clear that many problems of detail are left to be worked out, I 
am confident that nothing in the intent or the conclusions of the 
merger committee will stand in the way of success.
3-1-62

Quotes, heavily edited because 
of space, from Dr. Haggerty's 
letter to Dr. Granger

The question of whether or not a con­
solidation of IRE and AIEE is, in princi­
ple, a desirable move from the IRE 
standpoint is indeed for us the funda­
mental question. The results of delib­
erations can be summarized as concur­
rence on the part of the representatives 
of both IRE and AIEE that consolidation 
was desirable, in principle, if suitable 
mechanisms for consolidation could be 
settled upon.

While once IRE and AIEE had rela­
tively little overlap (with AIEE concen­
trating on power and telephone com­
munications and IRE on radio and what 
has come to be known as electronics), 
this is no longer true. There is simply no 
longer a way of dividing the technologi­
cal content of electrical engineering be­
tween AIEE and IRE. We have approxi­
mately 6000 common members, but 
AIEE has an increasing number of 
members belonging only to AIEE, but 
interested primarily in the technological 
areas IRE has long considered its own. 
Out of IRE's 217 student branches, 128 
are IRE-AIEE student branches. Of 61 
national technical meetings sponsored 
by IRE's professional groups in 1961, 
AIEE was cosponsor of 22. It becomes 
difficult indeed to decide to whom mag­
netohydrodynamics, applied plasma 
physics, fuel cells, and automatic con­
trols belong. Most of us came to the 
conclusion that the course of events in 
our profession was such that the over­
laps would go on growing and that the 
amount of time to be spent in coordi­
nating and cooperating in IRE and AIEE 
affairs would grow increasingly over 
the next decade.

If IEEE can provide a stronger unify­
ing force than the IRE and the AIEE can 
separately, then probably this is the 
controlling and dominant factor in de­
termining the propriety of the merger 
of IRE and AIEE. If a merger can be 
accomplished in accordance with the 
Principles of Consolidation then IEEE 
will be a stronger unifying force than 
the two societies are separately.

The IEEE will have as least as much 
flexibility and viability as has the IRE.

Your national officers and directors 
could not hope, if they spent full time 
from now until January 1, 1963, to re­
solve the multitude of differences and 
details which exist at the local level. 
We must assume, and I think it is rea­
sonable to do so, that the same local 
groups which have created the strong 
local organizations can and will solve 
these problems, given a modest amount 
of time to do so.
2-24-62

Angwin, Walter Peterson, and I, representing Wescon 
0 k d L°s An9e|es and San Francisco Sections, met in Dallas 

President Haggerty and 7th Region Director Reynolds to dis­
cuss at very considerable length the various points raised in the 
|Oint memorandum. Haggerty impressed us all with his objectivity 
Qnd sincerity, and with the amount of careful study he had given 
to every aspect of the proposed consolidation. Taking points of 
he memorandum in order, Haggerty's principal comments follow:

1) Information. Information to the membership before ballots 
are mailed will include: Principles of Consolidation, Constitution, 
Past President Berkner's three letters, Haggerty's letter of Febru- 
°ry 5, a digest of the open panel discussions at the New York 
Convention, and four or five of the principal critical letters re­
ceived, together with Haggerty's replies.

2) Timing. Principles of Consolidation will be published in 
March Proceedings. This is the significant statement of the pro­
posal since the Constitution is purposely broad. If the schedule 
described in Haggerty's letter of February 5 is adopted by the two 
boards, ballots need not be returned until 60 days later.

3) Representation. If the Board adopts the Principles of Con­
solidation on March 8, the eight-man merger committee will be 
increased to fourteen members and the study committee on meet­
ings will be increased to include Wescon representation.

4) Special Problems.
A) Wescon. The IEEE would accept the contract responsibility 

as regards Wescon now held by the IRE. The IEEE would embody 
the same principles of local autonomy and self-determination that 
characterize the IRE, and would encourage, in every possible way, 
the present IRE sponsors to carry Wescon forward in partnership 
with WEMA. IRE legal counsel is reviewing the Wescon agree­
ments to ensure against interference with Wescon.

B) Boundaries. Haggerty recognizes that the present IRE 
situation, where one regional director represents 22 per cent of 
the membership in the case of the 7th Region, is inequitable and 
is willing to recommend a change in boundaries. On the course 
of intensive discussion on this point, the group present agreed 
that, in their personal view, the close community of interest of the 
7th Region, particularly as regards Wescon, outweighed purely 
numerical considerations and that boundaries should not be 
changed. It was pointed out also that historically (and at the 
present) the proportion of the directors at large resident in the 
West was great enough to more than redress the per-capita bal­
ance of representation.

C) Local Operations. On the final point, Haggerty was aware 
of, and sympathetic to, these special problems. Again he pressed 
the fact that the structure of the IEEE was deliberately set so as 
to continue the same degree of local autonomy now enjoyed by 
the IRE sections, regions, and professional groups.

One other agreement was developed, which is of specific in­
terest. In connection with its regular meeting of March 14 in Los 
Angeles, the Wescon Board has invited the principal representa­
tives of its sponsor organizations (WEMA, the Los Angeles and San 
Francisco Sections, and the 7th Region) to meet with it to review 
Wescon's own studies of the detailed problems of policy and 
operation that might be created by consolidation. If, after this 
meeting, we wish further discussions with the merger committee, 
or its study groups, prior to the New York Convention, Haggerty 
will arrange this.

In summary, I am 
cerns and problems 
Haggerty and Reynolds



MEETDNG CALENDAR
PROFESSIONAL GROUPS

reporters

O Tuesday, Mar. 27

O Wednesday, Mar. 218:00 P.M.

• Wednesday, Mar. 21 *8:00 P.M.

• Wednesday, Apr. 25D. 8:00 P.M.

8 — grid

Dinner: 6:00 P.M., The Red Shack Hofbrau, 4085 El Camino Way, Palo Alto 
Reservations: None required

Instrumentation
Lecture No. 2
Speakers: To be announced
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

vi ar ch 15, 1962

Bio-Medical Electronics 8:00 p.m. o Tuesday, Mar. 20
"DADTA (Discrimination Apparatus for Discrete Trial Analysis)"
Speaker: Dr. Karl Pribram, Stanford Medical School
Place-. Room M-112, Medical School Building, Palo Alto-Stanford Univer­

sity Medical Center
Dinner: 6:00 P.M., Red Cottage Restaurant, 1706 El Camino, Menlo Park
Reservations: Ellen Campbell, DA 6-6200, Ext. 3372

Communications Systems 8:00 P.M. • Wednesday, Mar. 28
"An Advanced New Military Multiplexing System—Can It Be Used Eco­

nomically for Commercial Applications?"
Speaker: Thomas C. Bean, manager of government systems engineering, 

Lenkurt Electric Co., Inc.
Place: Lenkurt Electric Co., Inc., 1 105 County Road, San Carlos
Dinner: 6:30 P.M. (Social Hour 5:30 P.M.), The Gold Platter, 1000 El Ca­

mino Real, San Carlos

Engineering Writing & Speech
(Joint meeting with PGEM)
"PERT (Program Evaluation Reporting Technique), 

Management Tool"

Dinner: 6:30 P.M., L'Omelette Restaurant, 4170 El Camino Real, Palo Alto 
Reservations: Doris Gould, IRE Section Office, DA 1-1332, by Mar. 20

Speaker: R. M. T. Young, senior staff specialist, Polaris missile systems 
project control, Lockheed Missiles and Space Co.

Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto

Instrumentation
(First in a series of four meetings)
"Instrumentation in Data Systems—Preliminary Considerations"
Speakers: James R. Cunningham, systems manager, Systron-Donner Corp., 

and Joseph L. Hussey, consultant
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
’Note change of date

M. JEFFERS, SYL-

a New and Valuable

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

P$EWS: 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 

production staff
ASSOCIATE EDITOR: MARY HAYLOCK 
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Electronic Computers 8 00 p.m.
"Microprogramming and Its Modifications"
Speaker: Dr. H. M. Semarne, consultant for computer systems application 
Place: Lockheed Auditorium, 3251 Hanover Street, Palo Alto
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MEETING CALENDAR
• Wednesday, May 238:00 P.M.

• Wednesday, June 278:00 P.M.

Wed., Thurs., April 1 8, 19

Fri., Sat., May 11,12

Branch U. S. Naval Post­

division,

• Tuesday, Mar. 208:00 P.M.

of Ford Motor Co., Newport
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afraid of getting 
out of step with the 

and with the 
tasks
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of AIEE and IRE presents a 
_ .□ the engineering profession, 
real test for operational talents

,nsfrumentation

lecture No. 3
^peakers: To be announced
u°Ce Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto (main lobby) 

er-tne-Speaker Dinner: 6:00 P.M., L'Omelette Restaurant, 4170 El Ca- 

mino Real, Palo Alto
eservations: None required

Instrumentation
Lecture No. 4
Speakers-. To be announced
Place: Hewlett-Packard Co., 1501 Page Mill Road, Palo Alto (main lobby) 

eet-the-Speaker Dinner: 6:00 P.M., L'Omelette Restaurant, 4170 El Ca­

mino Real, Palo Alto
Reservations: None required

Military Electronics 8 00 p.m.

(Joint meeting with all professional societies) 
Research in Space"

Speaker: Lt. Col. Paul L. Maret, Washington office, Air Force Systems Com­

mand Headquarters
Place: Foothill College Auditorium, El Monte Avenue, Los Altos 
Reservations: Secret clearance must be established with Major Herman H.

Teifeld, director, Scientific & Technical Liaison Office, Air Force Systems 
Command, 1176 Los Altos Ave., Los Altos, WH 8-1434

Reliability & Quality Control 8 00 p.m. ® Wednesday, Mar. 21

Reliability Models for Complex Ground Systems"
Speaker.- K. Hall, development engineer, Sylvania reconnaissance systems 

laboratory, Mountain View
Place: Physics Lecture Hall, Stanford University
Dinner: 6.30 P.M., Chez Yvonne, 1854 El Camino Real, Mountain View 

Reservations: None required

Reliability & Quality Control
Third Annual Bay Area Reliability Seminar
(Joint with San Francisco Section and Student 

graduate School)
Seminar: "Today's Reliability Challenge"
Keynote Speaker: Dr. Landis Gephart, NASA Hdqtrs., Washington, D. C.

Place: U. S. Naval Postgraduate School, Monterey
Reliability & Quality Control 8 00 p.m. • Friday, May 11

(Joint with Student Chapter, U. S. Naval Postgraduate School) 

Dinner Meeting
Speaker: Dr. Royal Weller, director of engineering space-systems

Lockheed Missiles and Space Co., Sunnyvale, Calif.
Place: Officers' Club, U. S. Naval Postgraduate School, Monterey, Calif.
Cocktails: 6:30 P.M. Dinner 8:00 P.M. prime ribs or lobster, $3.50 in adv.
Reservations: J. M. Aiderman, Arinc Research, 467 Hamilton Ave., Palo 

Alto, DA 1-0390

Space Electronics & Telemetry
"PACM Telemetry"
Speaker: W. F. Link, Aeronutronic Division

Beach, California
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

San Francisco, Calif.
February 23, 1 962

Editor, the Grid,
Dear Sir:

Merger 
challenge to 
This is a t — 
and statesmanship.

If engineers are 
"Big," then they are 
nature of things to come 
magnitude of the engineering 
ahead of us IRE alone may exceed, in 
a very short time, the combined total 
membership of both organizations to­

day
The problem is: 

tional genius of an 
to new horizons and new 
If a problem of merger 
handle, t 
professio 
more <

Can the organiza- 
engineer adapt itself 

conditions?
'is too much to 

then how does the engineering 
>n expect to find the better, 

dignified, and more responsible 
position in society to which it is en­
titled by the contributions of individual 
engneers in the technological pattern 
of life in the world today?

AIEE is the older more-conservative 
organization that carries great prestige. 
IRE is vigorous, dynamic, strong, and 
rapidly expanding. Merger of the two, 
if properly executed, should eliminate 
competition in areas where the two or­
ganizations overlap and strengthen 
their influence in regions where at pres­
ent there is no conflict.

Beneficial results from the merger 
may be acquired only if (and that is a 
BIG IF) every detail and every contro­
versial topic is given due and full con- 

(Continued on page 10)



Janies R. Cunningham, PG I speaker

Joseph L. Hussey, PG I speaker
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Menlo Park, Calif.
February 23, 1962

Very truly yours, 
P. Roger Gillette

e a da h

gree in physics from UCLA. He is pres­
ently working as an independent engi­
neering consultant in the area of system 
design and evaluation. Prior to starting 
his own business, Hussey was manager 
of engineering for Beckman Instruments, 
Berkeley Division, where he was re­
sponsible for the design of both analog 
and digital instrumentation. The Berke­
ley Division produces digital counting 
and timing instrumentation (Eput) as 
well as a large-scale analog computer 
(Ease). Before joining Beckman Instru­
ments in 1952, he worked for Northrop 
Aircraft in Hawthorne, California, where 
he was in charge of the analog simula­
tion facility.

James R Cunningham is administra­
tive systems manager in the Systron 
Division of Systron-Donner Corp His 
background includes two years as an 
electronic technician, USN, University of 
California, BSEE; two years as a design 
engineer and application engineer at 
Berkeley Scientific Co., three years as 
sales manager in the systems depart­
ment at Beckman Instruments, Inc.; and 
four years as sales manager at the 
Systron Corp Systron Division is a man­
ufacturer of timing and recording, auto 
matic-logging, and automatic-checkout 
systems

m e e t i n g
ONCE MORE—PERT

On March 21, a joint meeting of 
PGEWS and PGEM (see Calendar) will 
hear R M T. Young speak on "The Pert 
System of Management," a computer­
ized management tool for network 
planning and scheduling techniques.

Pert—Program Evaluation and Re­
view Technique—began in 1955 with 
the Navy's challenge to produce the 
Polaris missile system in minimum time. 
Because existing management concepts 
were considered inadequate to cope 
with this vastly complicated project, a 
Navy operations research team sought 
an entirely new approach to effective 
management, planning, evaluation, con­
trol, and progress measurement

It was this team that originated Pert 
and applied it to the Polaris program, 
beginning in January 1958. Later, as 
Polaris progressed into preliminary pro­
duction, Pert was extended into all 
phases of the program It has been 
credited with helping shave two years 
off the time originally considered neces­
sary to make Polaris operational

Since 1959, Pert-type systems have 
attracted widespread interest and have 
become proposal—as well as contrac­
tual—requirements on most major mis­
sile, space, and weapon systems, in­
cluding the construction of launch sites.

In addition, management groups from 
(Continued on page 12)

Editor, the Grid
Dear Sir:

I am strongly in favor of the pro­
posed merger of IRE and AIEE There is 
a very large area of overlap in rhe 
fields covered by the two societies; for 
example, magnetic components, indus­
trial controls, and communications ore 
areas in which both societies have been 
concerned for a long time, and the area 
of digital computers is of increasing in­
terest to the AIEE, as it has been to IRE 
I agree that a 10"' dollar industry cer 
tainly can support a society devoted to 
its problems, but I don't agree that it 
should be asked to support two overlap­
ping and sometimes conflicting societies. 
It seems to me that if the two societies, 
having come this far, do fail to com 
plete the merger, it will be a fair indi­
cation that neither one is capable of 
understanding and representing tne 
larger interests of the electromagnetic 
engineering profession, and therefore 
that neither one is worthy of further 
support.

MORE RETURNS 
sideration by those who 
the BIG deal.

The merger is desirable only if both 
organizations are capable of showing 
their ability to face up to this great 
challenge and to the even more com- 
plex problems of tomorrow! Let's hope 
that we engineers have the maturity 
necessary for such a merger.

The engineering profession must con­
tinuously grow—unafraid of new chai 
lenges, new conditions, new environ­
ments Science and technology have 
given us the weapons and tools to ac­
cept new responsibilities. Do we have 
enough good sense and statesmanship 
to accept the challenge? This is the 
question and the planned merger may 
provide us with the answer

Walter Prise 
Mem. AIEE 
Sen. Mem. IRE 
Chairman, PGMIL,

San Francisco Chapter

meeting ahead
SYSTEM ELEMENTS & APPROACHES
PGI kicks off its three-part lecture se­

ries in March (see Calendar, page 8) 
with two speakers, James R Cunning­
ham and Joseph L. Hussey, covering 
respectively, the elements and the over­
all considerations involved in instru­
mentation systems

The first section of the meeting will 
include a discussion of the types of in­
strumentation required to make simple 
data systems and also the more complex 
variety. Cunningham will give a brief 
description of the various elements of 
the system, such as: transducers, scan­
ners, converters, recorders, etc. There 
will be particular reference to commer­
cially available instrumentation.

The second section will deal with the 
less technical decisions that must be 
faced by the prospective user. Various 
approaches toward evaluating the cost­
accuracy-speed compromises will be dis­
cussed by Hussey. Additionally, compro­
mises between complexity, reliability, 
and value of results will be covered 
Some examples will be given to illus­
trate the approaches.

Joseph L. Hussey received a BA de-

Cupertino, Calif.
February 18, 1962

Editor, the Grid,
Dear Sir:

Ref.: Merger—
Emphatically, No!

Kenneth B Patterson
Past Chairman, PGCS,

San Francisco Chapter
Mem. Adcom PGCS

are planning
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. $1550
. $260

Call your Tektronix Field Engineer 
for a demonstration of the versatile 
and reliable Type 545A Oscilloscope 
in your own application.

• «rr*

Type 545A performance characteristics include: Risetime of 
12 nanoseconds—with fast-rise Plug-in Units. Calibrated 
Sweep Range of 0.1 jusec/cm to 5 sec/cm. Calibrated Sweep 
Delay from 1 psec to 10 seconds.
Other Tektronix features include: Single Sweep (for Time 
Base A). 5X-Magnifier. 10-KV Accelerating Potential. Ampli­
tude Calibrator. Electronically-regulated Power Supplies. 
Type 545A (without plug-in units).......................
Type CA Dual-Trace Plug-In Unit (as illustrated)

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

wmBb
G

as

i

-

I0t5r.. r^-

VERSATI LITY
• •. for pulse-sampling applications ... for transistor-rise- 
time testing ... for semiconductor-diode-recovery-time 
studies ... for strain-gage and other transducer measure­
ments ... for differential-comparator displays ... for 
multiple-trace work in general laboratory experiments.
... for single-shot or recurrent or triggered main-sweep 
presentations ... for either conventional or triggered jitter- 
free delayed-sweep presentations.
With 16 plug-in units available, the Tektronix Type 545A 
Oscilloscope holds the capabilities for displaying simply 
and reliably almost any dc-to-30 me signal in almost any 
laboratory application.
And an operational amplifier soon available will even 
further widen the scope of Type 545A Oscilloscope meas­
urements—through its capabilities for integration, differen­
tiation, amplification, summation, other operations for 
medium and high-frequency applications.

R ELI AB I LITY
. from a company that has originated its own designs in 

over 50 different laboratory oscilloscopes—incorporating 
many special components designed and made by Tek­
tronix to provide optimum performance and assure con­
tinuing reliability.

from a company that has specialized in manufacturing 
ONLY laboratory oscilloscopes and associated instrumen 
tation.
. . . from a company that has emphasized quality in design 
for quality in performance for 15 years.

CONTINUING ASSISTANCE
And to maintain high performance. Tektronix backs up 
every Type 545A Oscilloscope with comprehensive field 
services from 37 Field Offices and 20 Repair Centers 
throughout the United States and Canada. For Tektronix 
believes that a manufacturer’s responsibility to the user of 
his product continues throughout the life of the instrument.

I#

llfS#
s f- ----- V .

Tektronix, Inc. san francisco field offices 
3530 GOLDEN GATE WAY • LAFAYETTE, CALIF. • YEUowstone 5-6101 
3944 FABIAN WAY • PALO ALTO. CAUF. • DAvenport 6-8500 
From Oakland. Berkeley. Richmond, Albany and San Leandro: CLifford 4-5353
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Example of one of the ttnf/triable anten­
nas described at the February PGSE1 

meeting, before and after election

march 15. 196?

MORE PERT

Harvard, MIT, Aerospace Corporation, 
many major defense industries, the 
Army, Navy, and Air Force, NASA, and 
the Treasury Department are now using 
all or part of the Pert concept to ad­
vance their own management systems.

The speaker, Richard M T. Young, 
is a senior staff specialist in project con­
trol for Polaris missile systems at Lock­
heed where he is active in implementing 
Pert. For five years prior to pining 
Lockheed, Young was a supervisory 
military analyst and acting technical 
director in the office of the U. S. Army 
quartermaster general. Educated as a 
metallurgical engineer, Young has held 
several positions related to development 
of process and project control.

—DOUGLAS WM

regarding its potential usefulness
Link has been with the Aeronutronic 

Division of Ford in Newport Beach for 
four years. Much of his time has been 
spent on the telemetry study and pacm 
development this talk summarizes

He obtained his BS and MS degrees 
in electrical engineering at Washington 
University, remaining there for two 
years as an instructor in radio engi­
neering, and working for the University 
research foundation. After leaving the 
University he spent six years in tele­
metry systems design and airborne and 
ground-station component development 
at NAMTC, Point Mugu, Bendix Avia­
tion; and Lockheed Missiles & Space Co.

m e et tng
ANTENNAS: HITHER & YON

Dr. Peter Kennedy and Robert Trainer 
of Lockheed Missiles and Space pre­
sented two very interesting discussions 
on antennas for deep-space programs 
at the February meeting of PGSEf. Ken 
nedy described unfurling space-vehicle 
directional antennas, and Trainer told 
of design considerations of large ground 
antennas.

To date, space-vehicle antennas have 
been of the omnidirectional type. The 
nondirectional antenna is used when 
the flight attitude of the space vehicles 
cannot be predicted or controlled The 
newer and larger vehicles do provide 
attitude control and so directional an­
tennas become of interest The radio­
beam steering required when using di­
rectional antennas is accomplished me­
chanically since the speed of electrical 
steering is not required.

Mechanical beam control suggests at 
least three major problems; (1) inertial 
reaction between the moving parts and 
the vehicle, (2) mechanical drive power, 
and (3) lubrication. Suitable design of 
the antenna moving mechanism can 
provide a net zero inertial reaction 
force. Calculations show that the power 
required to keep the antenna on the 
earth target with the vehicle 300 miles 
above the earth is less than one watt. 
Lubrication is provided by low-vapor- 
pressure lubricant in a nonsealed clos­
ure Bushings with 0.001-in. clearance 
provide small probability for escape of 
lubricant molecules.

Since directional antennas are rather 
bulky they must remain furled until the 
vehicle leaves the atmosphere. An ex­
ample of a mechanical assembly is the 
rose-petal parabola, which is held 
closed by a restraining cord and upon 
release flipped into position through 
the use of hinges, springs, and cables. 
The unfurled to furled ratio of the me­
chanical antennas is poor when com­
pared to pressure-erection types.

These types are constructed of alumi­
num foil and Mylar and rolled and 
folded into a very small package Gas 
is used to erect these antennas. When 
the antenna is erected the gas pressure 
is released and the antenna holds its 
shape. The elements remain depressur­
ized after inflation in order to eliminate 
the problem of explosion when the an­
tenna has been punctured by particles 
it may encounter in space. A number of 
antenna types have been made by this 
method; they have very good radiation 
properties and the mechanical proper­
ties closely resemble those of thin-wall 
members. This is more than adequate 
for their service

The essential steps in using a pres­
sure erected antenna are: to keep ex­
ternal pressure greater than interna! 
pressure before erection, to release gas 
at a proper rate and pressure during 
erection, and to release the gas pres­
sure upon erection.

Trainer gave a down-to-earth discus­
sion of advantages and problems of 
the spher ical-reflector antenna Require- 
mem for high antenna gain have re­
sulted in very large units. It is estimated 
that the size limit for a steerable para­
bola is about an 800-f 1 diameter These 
units, in addition to steering, must be

(Continued on pngc

r e g t o n
SEATTLE: FAIR AND WISE

An industrious group of Seattle IRE 
Section members are meeting weekly to 
plan the 1962 Seventh Region Confer­
ence, to be held May 24-26 in the Cen­
tury 21 city of the northwest. The com­
mittee is headed by Leroy C Perkins, 
who is chief for electronics and guid­
ance of the Dynasoar project al Boeing

By the time of the conference Century 
21 will be well under way (opening 
date is April 21) Visitors to the confer­
ence will have an opportunity to see 
the big World's Fair as well as attend 
the well-planned technical program.

Sessions will tie in with both the Cen­
tury 21 theme and the 50th anniversary 
of the IRE being celebrated this year. 
Views on the role of electronics in the 
year 2012—fifty years from now—will 
be expressed. Space experiments, radio 
astronomy and stellar noise, satellite 
communications, and propagation and 
ionospheric physics are some of the 
topics to be covered. Another group of 
sessions will cover antennas, devices, 
packaging and adaptive design, pri­
mary power, and radiation effects.

The Wescon board of directors, as 
well as the national IRE board, will 
meet in Seattle during the conference. 
Early reservations are suggested since 
hotel space is limited due toCentury21

meeting ahead
HYBRID TELEMETRY

In March, "PACM Telemetry" will be 
the subject of the PGSET meeting and 
the speaker will be W. F. Link of the 
Aeronutronic Div., Ford Motor Co., New­
port Beach, Calif. For details, see the 
Calendar, page 9

PACM is a hybrid telemetry system 
that allows the combination of pam and 
pem on a single r-f carrier in handling 
diverse data signals. The system was 
proposed two years ago as the out­
growth of a study program of problem 
areas in telemetry. An experimental 
system has been developed and is be­
ing evaluated under Air Force contract

This talk by Link will describe the 
advantages that relate to the pacm con­
cept and the equipment that has been 
developed, and will offer conclusions
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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.

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!

15^F

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.

OF MYLAR
CUPPING

Test per MIL-T-21029 (Ships) Section 4.4.6.
Average degree of cupping:

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

DU PONT

MYLAR
POLYESTER FILM

r 
i 
i 
i 
I M 
| Name  

 | Company.
I Address

City--------   

E. I. du Pont de Nemours & Co. (Inc.) e O
Film Department, Room #13, Wilmington 98. Delaware •

Please send free, 12-page booklet of comparative test data to help me 
netic-tape reliability.
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H-F Link
Ionosphere 

scatter
Troposphere

scatter
West Ford

rate, cps
0.1-1

Product
10 '-10 :

require- 
Such a 
meteor i 
century

west ford : < '• 
millstone: uh i 
MASSACHUSETTS 

1

a hemispherical antenna 
mounted on the ground is pro- 
The relatively lightweight feed 
above it in order to steer the 
Since the antenna is spherical

tion pressure is serious. A diameter of 
0.0029 centimeters was chosen For 

350 million dipoles weigh

1-10
100-1000 100-1000

Schematic view of the West Ford ex­
periment discussed at the January meet­
ing of PGIT —Lincoln Laboratory photo

.. .i
R. M. Lerner, speaking to PGIT on 

Project West Ford
—James J. Spilker, Jr., photo

a very-reliable low-data-rate global 
communication channel for diplomatic, 
political, and military use. All present 
channels and the various proposed sa­
tellite systems are vulnerable to elec­
tronic countermeasures, natural inter­
ference, and physical attack. To meet 
this need, Lincoln Laboratory has pro­
posed a belt of orbiting dipoles to form 
an artificial ionosphere providing sev­
eral hundred square meters of scatter­
ing cross section.

At an altitude of 4000 miles, such a 
belt could provide communication cir­
cuits up to a 10,000-mile range and two

3x10 ‘-3x10 •
10-M

When the fading rate-multipath prod­
uct equals or exceeds unity, a channel 
is called “over-spread" or "pathologi­
cal." At the present state of the theory 
of such channels, it is not clear to what 
extent it is possible to obtain coherent 
reception through them. However, a 
combination of a radiometer receiver, 
frequency-shift keying, and frequency 
hopping can provide communication 
over even a pathological link. The first 
bit is transmitted as energy at frequency 
fi if it is a one or at f« if it is a zero, the 
second bit is then transmitted on fs or 
f, before the first bit has been com­
pletely received, etc. The frequency sep-

(Continued on page 16)

MORE ANTENNAS 
able to withstand the usual abuses of 
nature and these requirements present 
very serious problems.

Therefore, 
that is 
posed, 
moves 
beam, 
and rigidly mounted to the ground it 
is relatively simple to construct and 
align. The antenna does produce spheri­
cal aberration, but, if serious, this can 
be corrected by one of several shapes 
of secondary reflectors near the focal 
point. Beam steering is accomplished 
by moving the feed and second reflec­
tor, thus producing 120 degrees of 
beam steering.

Lockheed is now testing a spherical 
antenna with a 60-ft radius of curva­
ture and 85-ft diameter. This will pro­
vide a 30-degree steering angle with 
120 degrees available when the 60-ft 
hemisphere is completed. It took only 
two man days to align the antenna 
panels to 0.020 inches. Hemispherical 
antennas have many advantages, in­
cluding: Low cost, no weight problem 
in the reflector, all-steel construction, no 
distortion due to wind and sag, simple 
drive for feed (due to light weight), low 
noise temperature (shielded at a low 
angle), and a simple surface to align.

—JOSEPH W. BARKLEY

an initial radial 
dimension of approximately 40 kilo­
meters and a transverse dimension of 
approximately 10 kilometers. The chan­
nel is time varying with a doppler 
spread of hundreds of cycles per sec­
ond, and a time multipath up to a milli­
second due to the radial depth of the 
belt. The behavior of, and our ability 
to analyze, time-varying channels seems 
to be measured by the product of the 
fading rate and the multipath. Several 
systems are compared in this table: 

Fading Multipath, 
/zsec 

1000-10,000

this size, 
75 lb.

All experiments involve some haz­
ards, and West Ford is not an excep­
tion. In the experimental belt, the 
dipoles have an average separation of 
370 meters and a density of only 21 
dipoles per cubic kilometer. Hence the 
probability of a destructive collision 
with a spacecraft is negligible. The vis­
ual glow from the belt is two orders of 
magnitude below the glow of the night 
sky. The radio astronomer, if he is un­
able to use range gating, will suffer an 
increase of a few db of noise only when 
he is looking directly through the belt. 
Thus, according to Lerner, all unemo­
tional analyses of the project show no 
known hazards. There is, of course, os 
in all >K.concepts, some possibility of 
unki . n phenomena.

■ itional West Ford system will 
••out ten times more dipoles. 

.-It will be spread by micro- 
k collisions over a period of 

A finite life could be obtained 
i tin dipoles which, after 

a p'*: ck i rmined time, crumble to dust 
and ciru returned to earth by solar 
radiation pressure.

The dipole belt has

meeting review
DIPOLE FLAKE-OUT

Dr. Robert Lerner of Lincoln Labora­
tory, addressed the meeting of PGIT in 
January on the subject, "Project West 
Ford." The meeting was held at Stan­
ford Research Institute, with an audi­
ence of 34 present.

Lerner first pointed out the need for

such belts, one polar and one equato­
rial, would provide global coverage. 
This system would be immune to physi­
cal attack, and communication between 
two terminals can be accomplished by 
using any point on the belt that is in 
common view of the two stations; hence, 
a countermeasures transmitter does not 
know where to direct jamming power, 
in contrast to the case of jamming an 
Echo satellite system, for instance.

This link is subject to path loss that 
varies as the third power to the first 
power of range, depending on the ex­
tent to which the belt lies within the 
angular aperture of the antenna. Thus 
it is important to have high-gain an­
tennas, a large dipole-scattering cross 
section, and low noise. The first factor 
calls for higher frequencies, and the 
second factor is relatively invariant 
with respect to frequency. However, the 
third calls for lower frequencies be­
cause of noise contributed by the at­
mosphere. These considerations led to 
a choice of 8 gc.

Details of the dipole design are in­
fluenced by a number of factors. Dipole 
length is, of course, fixed by frequency. 
The diameter must be large enough to 
provide adequate skin depth and large 
enough to keep the area-to-mass ratio 
below the level where solar radio-



To the electro/mechanical development engineer who’s realizing only part of his potential
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PEX

You'll work in one of the finest areas anywhere: either Redwood 
City, near San Francisco, or Culver City in Southern California. If you 
have a BSEE or advanced degrees, 2 to 6 years experience and 

aptitudes in data acquisition, transducers, modulation, 
telemetry, data storage handling and digital recording 
systems, write for details. Or send your resume to: 
Mr. John A. Doolittle, Office of Scientific Placement, 
Ampex Corp., 2402 Bay Road, Redwood City, Calif.

Ampex can make your job picture complete.
For Ampex offers you an opportunity to conceive, design, develop the 
world's most advanced magnetictape recorders or core memories.You 
won't be confined to a fraction of a job. You’ll be given 
free reign to work on ideas of your own. Supervise their 
original engineering, breadboarding and refinement.
And see them wind up in a working model. For what has 
always come first at Ampex? Product development.



BROS. SILK CO., INC.
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GUDELACE
TAKES THE

SLIPS
OUT OF
LACING

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

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

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

GUDEBROD

1

More than 365 Models
2 to 125 VDC 
1 to 3 0 0 watts

Fast Delivery from the 
Widest Line of 

solid stiaiSe
DC power 
modules

Solid state circuitry 
2-year warranty 
Fully protected 

against shorts 
and overloads

Fast delivery— 
low cost

Adjustment range 
extends to 20% 
at 90% of 
rated current

Electronic Division West Coast Office Executive Offices
225 West 34th Street 2833 S. Olive Street 12 South 12th Street

New York 1, N.Y. Los Anaeles 7. Calif. Philadelohia 7. Pa.
VISIT GUDEBROD BOOTH 4032 AT THE IRE SHOW

18 Marshall Street, South Norwalk, Conn.
Represented by: Smith-Dietrich Sales Co., 201 Town & Country Village, Palo Alto, Calif. Phone DA 1-4321

The standard line, encompass­
ing more models than are avail­
able from any other one source, 
offers a choice of supplies to fit 
nearly any requirement.
In addition, a broad line of 
High Temperature modules, 
employing silicon semiconduc­
tors and tantalum capacitors to 
meet environmental conditions 
of military and other demand­
ing applications, is now avail­
able from stock.

in e e t i n g
GENERATING MILLIMETER POWER

The joint meeting of PGMTT, PGAP, 
and PGED at Stanford on February 15 
heard the first of four tutorial lectures 
about millimeter waves. Wesley Teich 
of Raytheon Spencer Laboratory dis­
cussed the present capabilities of milli­
meter-wave vacuum tubes and some 
possible advances for the future. John 
Skowron, also of Raytheon, presented 
a proposed design for a very-high- 
power amplifier. This device, called an 
electromagnetic amplifying lens (eal) 
was first suggested by William Brown 
of Raytheon.

The millimeter wave region is loosely 
defined as extending from 50 gc to 
1000 gc, or between KA band and the 
infrared region. When compared with 
the usual microwave frequencies, milli­
meter waves can provide very wide 
bandwidths, extremely high directivity 
and resolution, and small size. In addi­
tion, the region exhibits some interest­
ing absorption phenomena that can 
sometimes be used to advantage. These 
characteristics are useful in some kinds 
of radar and communication systems as 
well as more specialized fields such as 
spectroscopy and weather mapping. Be­
cause of molecular absorption charac­
teristics, systems designed to work in 
the atmosphere must work at "window" 
frequencies centered around 85, 140, 
300, and 600 gc.

(Continued on page 18)

MORE WEST FORD 
orations are all greater than the dop- 
pler spread.

Lerner then played a tape recording 
of speech which had been reflected 
from the cold side of the moon which 
is subject to about 600 Msec multipath. 
The baseband was 2400 cps sampled 
at 5000 per second. Each sample was 
quantized into one of sixteen equiprob­
able levels giving 20,000 bits per sec­
ond or 50 Msec per bit. The minimum 
number of frequencies would then be 
2 x 600/50 = 24. The voice quality of 
the recording was good and certainly 
demonstrated validity of the concept.

Lincoln Laboratory also plans to re­
cord cross correlations between trans­
mitted and received maximal-length 
pseudo random binary sequences ± 90 
deg phase modulated on a single fre­
quency. It is hoped that analysis of 
these recordings will help to character­
ize the channel and advance the theory 
of nearly overspread and overspread.

The fit ■ I attempt to establish an or­
bital belt was not successful, probably 
becau ■ -l naphthalene-bonded dipole 
package d 1 not dispense. The causes 
of this failure are under investigation.

—CHARLES H. DAWSON

Input—105-125 volts 
50-400 cycles

Reg acc — 
±.05% & ±0.5%

Adj range—10%
Ripple—

Less than
1 mv RMS

Polarity—
Positive ornegative

l^i

I ~



EEC 5 OFFERS TOW ALL OF THE FOLLOWING JOB BENEFITS:

If your present employment is lacking in any of these points, you need EECO! Phone or write M. G. Perkins for interview.

inarch 15, 1962 grid— 17

E
C 
0

■ You know your boss, and his boss, and management 
knows you well enough to realize your abilities.

■ You are associated with an aggressive, creative engi­
neering group that can further your own development.

■ Top management truly understands engineering work, 
its problems, and goals.

■ You earn an engineer's pay for an engineer’s job that’s 
not all paper work.

■ You see a job all the way through, not merely work on 
a segment of it.

■ You are supported by good secretarial, administrative, 
drafting, technician, and writing staffs.

EEC© NOW NEEDS DIGITAL &. LOGIC CIRCUIT & SYSTEMS 
DESIGN ENGINEERS, INTERMEDIATE AND SENIOR.

■ You have high-quality test equipment for your own use. 

a Your purchasing department can secure an electronic 
component, if available in the area, and place it in your 
hands the same day.

“ You can get fabrication work from your desk to the 
start of actual construction in one day.

■ The company is located where you can get to and from 
work without developing traffic nerves.

■ You have an office in which to concentrate on your as­
signments without needless distractions.

■ You work in a building functionally engineered for R&D, 
surrounded by acres of EECO’s own orange trees.

Electronic Engineering Company Of California 1601 E. Chestnut Avenue-Santa Ana, Calif. -Kimberly 7-5501 -P.O.Box 58
Representative in Western Europe and Israel: Electronic Engineering S.A., C.P. 142, Fribourg. Switzerland An Equal Opportunity Employer
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[TECHNICALWANTED: PUBLICATIONS

ENGINEERS, SCIENTISTS, MANAGERS
Top Level Openings, B.S., M.S., PhD.

march 15, 196218 — grid

When Reliability counts 
... count on Tung-Sol 
Audio Electron Tubes

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

AIEE Transactions—bound volumes only

5 
ll'l

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® TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

MORE AAILLIAAETER

Commercially available klystrons and 
backward-wave oscillators provide sig­
nal sources as high as 140 gc, and ex­
perimental carcinotrons have operated 
up to 450 gc. For pulsed power work, 
the magnetron is useful to 95 gc. At 
95 gc and below it can produce peak 
powers of 1 to 100 kw and average 
powers of a few watts.

Microwave tubes can be broken into 
three major classes: beam tubes (such 
as klystrons and traveling-wave tubes), 
crossed-field injected-beam tubes (mag­
netrons), and crossed-field continuous- 
cathode tubes (amplitrons) Each of 
these types presents problems of circuit 
fabrication and circuit loss at millimeter 
wave frequencies, but each also has 
certain advantages and disadvantages 
peculiar to its type. Beam tubes have 
the advantage of the various functions 
being separated physically, allowing 
the designer to consider each part 
by itself. There are serious problems, 
though, in forming beams of sufficient 
energy density, and it also becomes 
more difficult to couple to the beam at 
higher frequencies.

The cross-field devices offer much bet­
ter efficiency than the beam tubes, but 
the necessary magnetic field increases 
linearly with frequency, and heat dissi­
pation is a problem. The injected-beam

Submit offers or needs to:

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

tube suffers the same difficulties with 
beam-energy density as does the beam 
tube, and cathode dissipation is a prob­
lem in the continuous-cathode tube. All 
three kinds of tubes will benefit to a 
marked degree from advances in either 
cathode emission or magnet design.

Brown has proposed a different struc­
ture to provide high power at the milli- 
meler-wave frequencies It would use a 
fast-wave structure and crossed electro­
magnetic fields to obtain high power, 
and this would be augmented by essen­
tially operating a large number of sim­
ple amplifiers in parallel. The resulting 
electromagnetic amplifying lens con­
sists of a number of parallel wave­
guides leading from a common source 
to a crossed-field interaction region. 
Phase shift differs by 180 deg in ad­
jacent guides, and the resultant fields 
create a pi mode, similar to that in a 
magnetron, at the interaction region. 
The amplified signal leaves the crossed- 
field region through another set of pa­
rallel waveguides that restore the phase 
and lead to a common output.

Calculations suggest that the eal can 
produce average power of the order of 
100 kilowatts with 20 db of gain. This 
would require a magnetic field of 20,- 
000 gauss, perhaps obtained from a 
superconducting solenoid. As with all

(Contilined on page 20)

The critical test of audio system re­
liability comes at the moment when 
the equipment is in use . . . the mo­
ment when there cannot be a failure. 
Tung-Sol audio electron tubes are 
rugged, dependable, widely inter­
changeable, and incorporate the lat­
est design refinements.

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

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

Your stocking distributors:
OAKLAND

ELMAR ELECTRONICS
140 Uth 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
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YOURS FOR THE ASKING . . . our third collection of per­
plexing puzzles to stimulate the erudite, entertain the 
curious, and amuse the witty. Thirty-one brain-twisters, 
cleverly illustrated, in each and every booklet. Write to 
Mr. Harry Laur and ask for "Problematical Recreations3.’’ 
At the same time question Mr. Laur about opportunities

at Litton Systems, Data Systems Division. New answers 
. . . possibly yours . . . are being sought for design, 
development, and manufacture of data systems including 
data acquisition elements, digital computers and proces­
sors, data display and evaluation facilities, and high-speed 
communications networks.

LITTON SYSTEMS, INC.
DATA SYSTEMS DIVISION
6700 Eton Avenue • Canoga Park, California

An Equal Opportunity Employer
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MODEL 560

STANDARD FR/3 SBGMAL
GENERATOR

for Mobile Communications

EM 9-5278413 Lathrop St, Redwood CityRep: James S. Heaton Co. •
march 15. 196220 — g r id

MEASUREMENTS

The Model 560 is specifically designed to meet the exact­
ing requirements of the Mobile Communications Industry.

o Output: 0.1 to 100,000 micro­
volts accurate to ±10% 
across 50 ohm termina­
tion

© Residual FM: less than 100 cps 
at 460 me

© Frequency Ranges: 25-54, 
132-175, 
400-470, 
890-960 me

o Deviation: ±16 kc read directly 
on meter

A McGraw-Edison Division 
BOONTON, NEW JERSEY

Newly developed small-program Pert 
computer

MORE MILLIMETER 
devices in this part of the spectrum, 
fabrication would be difficult, but the 
design does lend itself to hobbing tech­
niques similar to those currently used 
at Raytheon. —r. j. prickett

G

Price: $648.00 with cover
F.O.B. Boonton, N. J.

■ "'...7

on page 22)

James L. Halcomb, Varian, speaker, 
and Walter Prise, chairman of the 
PG MIL Chapter, join in coffee after 

the recent meeting

w e s c o n news
THE INELASTIC FRONTIER

First word of exhibit space availabil­
ity for the 1962 Wescon recently went 
to prospective exhibitors in the form of 
a colorful 1 2-page brochure.

Floor plans for the 1,240-booth trade 
show are shown in the brochure, along 
with instructions for making application 
for exhibit space.

( Continued

'.C-

meeting rente w
PERT FOR THE ENGINEER

The first meeting of the year for the 
Professional Group on Military Elec­
tronics was held at Lockheed's Palo Alto 
auditorium, preceded by a speaker's 
dinner. The speaker for the evening was 
James L. Halcomb, manager of military

RM RO

tv o r d s in i t b s
HOW TO DO IT

A course on writing and illustrating 
for technical publications is being of­
fered by the University of California 
Extension Service. Hyman Olken, of the 
Lawrence Radiation Laboratory, is the 
instructor. The course will feature prac­
tical writing assignments as well as in­
struction in the principles of writing and 
illustrating. The series of 15 two-hour 
classes will be held in Room 219, Bldg. 
143, Lawrence Radiation Laboratory, 
Livermore, beginning March 12, 4:45 to 
6:45 P.M. Cost of the course (-863AB) 
is $30. Further information may be ob­
tained from the Extension Service, Uni­
versity of California, Berkeley 4, Cali­
fornia; THornwall 5-6000, Ext. 2221

magnetics application at Varian Asso­
ciates, and the subject was, "Applying 
lhe Pert Management System to Small 
Programs."

Pert applied to massive programs 
such as the Polaris missile have been 
highly successful. Halcomb illustrated 
how Varian has applied the principles 
of Pert to small programs and with a 
high degree of success. The purpose of 
Halcomb's talk was to bring Pert down 
to the level of individual small engi­
neering jobs, whether they be the de­
livery of a complete electronic system, 
a black box for the system, or even the 
research program necessary for a new 
system or equipment.

Halcomb also emphasized that Pert 
can be used by the individual engineer 
to schedule his work. Pert can be ap­
plied as a managerial tool on all levels 
of a project.

The use of an interesting circular slide 
rule, the Pert-O-Graph Time-Estimate 
Computer, developed by Varian Asso­
ciates, was described (see illustration) 
The "computer" is an aid in determining 
the expected time schedule based upon 
the pessimistic, most likely, and opti­
mistic times. This novel aid should prove 
to be a very useful tool and will be 
available shortly through Varian As­
sociates.

All concerned undoubtedly went away

from Halcomb's talk ready to "pert” 
almost any kind of job, from an elec­
tronic package design to adding a new 
room on a home—a very worthwhile 
and ntoresting talk.

—JOE WETTSTEIN



WEST COAST CONTACT: CALIFORNIA OFFICE, P.O. BOX 604, 12871 LUCILLE ST., GARDEN GROVE, CALIF., JEfferson 7-1373
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Eo> 50 OHMS

1DB2DB5DB10DBIN 20DB

I

KAY
ELECTRONIC INSTRUMENTS

INSERTION LOSS 
ODB

Write for 
Catalog Information

Sweeping Oscillators 
Frequency Markers

Audio Spectrum Analyzers

Pulse — Pulsed RF Generators
Precision Attenuators

Random Noise Generators

EXZSXW EELESCSTrraDCS W
DEPT. G-3 • MAPLE AVENUE • PINE BROOK, N. J. • CAPITAL 6-4000

($87.00 F.A.S. N. Y.)
Zero insertion loss (Model 20-0) $75.00 f.o.b. factory

PRECISION
HIGH FREQUENCY

MTi ihwMS
E)<S TO 500 MEGACYCLES

SWITCH MODEL 20

Attenuator 
MODEL 20

kilo-Swaps ® 
Rada-Swaps ® 
JCigna-Swaps ® 
Soho-Swaps ®

Muka-Swaps ® 
Vari-Swaps ®

Mega-Swaps ®

H 50, 70, or 90 ohm impedance
 High-Frequency, Precision Teflon & Silver S/vitches
 1% Carbon Film Resistors  Fully Shielded Units
 Up to 101 db  Fixed 0 or 10 db insertion loss
 SWR: 1.2 : 1 max up to 250 me

1.4 : 1 max 250 to 500 me
 Min. Insertion*: 0.1 db at 250 me; 0.2 db at 500 me
 Accuracy: At Full Attenuation: 0.5 db at 250 me, 1.2 db from 

250 to 500 me
 Price: (Model 20) $79.00 f.o.b. factory

rL
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IT’S GENISTRON FOi 
COMPLETE RFI SERVICE

1,000 to 350,000 Volt
Power Supplies
Regulated or Unregulated

more 
convenient 
than ever

POWER 
SUPPLIES 

INSULATION
TESTERS
PULSE 
MODULATORS

-
ki

I

■ ■ ■■■ HUBBARD B-7373

ILiWWJLal CORPORATION
232 High Street • Hackensack, N. J.______

IN THE MIDWEST TOO:
Bensenville, Illinois 

(near Chicago’s O’Hare Field)

(2jre^istjr_o>iL3i
2301 FEDERAL AVENUE 
LOS ANGELES 64. CALIFORNIA 
TELEPHONE SPRING 6-1411

MORE WESCON

This year Wescon will be staged in 
the Los Angeles Memorial Sports Arena, 
August 21-24. The Tuesday-through-Fri- 
day dates, long followed by Wescon, 
were challenged at last year's exhibitor 
meeting. (Some exhibitors felt a Mon- 
day-through-Thursday schedule would 
better serve the industry and reduce 
labor overtime during the set-up period. 
Apparently the majority of exhibitors 
did not share in the opinion, for the 
vote in favor of the usual Tuesday 
through Friday dates won out on a gen­
eral exhibitor survey.)

The 1962 Wescon brochure is built 
around the theme which has been 
adopted by the current year's commit­
tee. 'Frontiers in Electronics" is the 
phrase on which Wescon 1962 will 
hang its promotion Every activity of the 
huge- event will emphasize this theme

genistron headquarters: Los Angeles, California 

Genistron’s unmatched Radio Frequency Inter­
ference management service facilities are located 
in the very heart of the West’s aerospace/elec- 
tronics industries—10 minutes from Los Angeles 
International Airport. Genistron specializes in RF 
systems management, RF Interference measure­
ments, certification, and correction to various 
military RF specifications such as MIL-I-6181D, 
MIL-I-26600, MIL-I-16910A, MIL-l-11 748A, 
GM07-59-2617A, and to FCC requirements in 
addition to production of RFI filters to military 
specifications. Genistron shielded room facilities 
are among the largest available to industry. 
Genistron also operates mobile units to conduct 
field and area surveys. Our Field Engineers 
are available to discuss your requirements at 
your facilities. Write or phone for additional 
information.

*s

b ci c k g r o u n d
OMPUTER TECHNOLOGY

wo new reports recently made avail­
able by the office of technical services 
of I he business and defense services od- 
ministralion, U. S. Department of Com 
merce can be ordered from the San 
Francisco field office.

Electronic Digital Computing Systems, 
is an 1 100-page catalog of digital com­
puters, one of the most comprehensive 
yet compiled. Both engineering and pro­
gramming characteristics of the 222 
electronic digital computing systems 
either in operation or commercially 
available in the United States are de­
scribed. Large, intermediate, and small 
"complete" scale systems are covered

Information for each computing sys­
tems covers-, applications; programming 
and numerical system; arithmetic unit; 
storage; input; output, circuit elements 
of entire system,- checking features,- 
power, space, weight, and site prepara­
tion,- production record; cost, price, and 
rental rates; personnel requirements, 
reliability, operating experience and 
time availability; additional features 
and remarks; future plans; installations, 
photographs of each system wherever 
possible. PB 171 625 $10.

A keyword classifying system is cov­
ered in a 32-page report. A data proc­
essing system that classifies research 
and technical reports through certain 
keywords in the titles of the publica­
tions has been adopted by the Law­
rence Radiation Laboratory at the Uni­
versity of California. Certain keywords, 
together with surrounding words that 
act as modifiers, are selected from the 
titles of technical publications. These 
keywords, with their modifiers, serve as 
index entries. UCRL—6510—75 cents.

With extensive experience in 
high voltage techniques Kilovolt corp. 
brings to hear the very latest knowledge in the design, and develop­
ment of power supplies for specific applications. Kilovolt corp, is 
prepared to recommend the standard unit best adapted to your need 
or custom design and construct an especially suited power source or 
pulse modulator.
Long used in a wide range of industry Kilovolt corp, equipment 
enjoys an exceptional record of trouble-free performance under the 
most severe conditions. All units are engineered to provide maximum 
protection to the operator and the equipment.

e'll be happy to help work out your high 1'oltage power 
and pulse modulator needs. Call on us without obligation.
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SCIENTISTS
free

(Companies pay the fee, of course.)

HUGHES

march 13, 1962 grid~23

National)*

A

- 
■

If you meet the above qualifications and are interested in joining other superior scientists and 
engineers at Hughes, please airmail your resume to MR. ROBERT A. MARTIN, Supervisor 
Scientific Employment, Hughes Aerospace Engineering Division. 11940 West Jefferson Blvd., 
Culver City 67, California.

RESEARCH  Advanced degrees and experience in electromagnetic theory ■ Interest in 
fundamental research in antennas, wave propagation, scattering theory, plasma effects 
on electromagnetic radiation, and solid state antennas.

DEVELOPMENT  Graduates in E. E. or Physics or extensive experience in lieu of degree. 
U Minimum of three years of professional experience in monopulse and conical lobing 
antennas in reflector and array configurations, electronically scanned arrays, inflatable 
and erectable antennas, shaped beam arrays from curved surfaces and signal process­
ing antenna systems.

i 
i

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS

Multi-function aperture and feed 
capabilities.

Aperture control by application of 
solid state devices.

Pattern synthesis from sources on 
arbitrarily curved surfaces.

Immediate assignments exist for scientists and engineers of superior ability who meet 
the qualifications in one of the following categories:

Advanced techniques tor space 
communication and navigation.

Information theory and data 
processing applied to antenna 
systems.

Statistical analysis of scattering 
propagation.

PRECISELY 
EASILY 

N.I.L. Cassel
SURFACE 

tensiometeri

Opportunities in Basic Research or Development in the fields of

ELECTMOMETD© TOEOW
WEMM

1 4.

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

CHECK THESE 
FEATURES 

x Constant tempera 
ture bath.

x Small sample 
r«quirement.

v Easily cleaned 
Hl9h precision

v Controllable 
atmosphere.

All these features 
af no extra cost!

11 *" 
III m

Creating a new world with electronics ( 
I 
l 
l 
I 
l 
i

measure
SURFACE 
TENSION

Professional & Technical 
Recruiting Associates

(A Division of the Permanent 
Employment Agency)

825 San Antonio Rd. Palo Alto 
DA 6-0744

i

WE PROMISE YOU A REPLY WITHIN ONE WEEK l

An equal opportunity employer.

S)o

11 «si si irliMI ■ hi; B

li I
 Requirements of new and continuing projects concerned with space vehicle 

communications, navigation, and radar have created new openings for electromagnetic 
theory specialists as well as antenna engineers. The scientists and engineers of the 
Research and Development Division of the Hughes Aircraft Company Aerospace Group 
in Culver City are providing broad scientific and technical leadership to government and 
company funded programs on advanced airborne and space electronic systems, air to 
air missiles, ballistic missiles, and satellite and interplanetary communication systems. 
As part of this team, the Antenna Departmer.: is responsible for a diversified program 
of antenna research and development in the following specific areas:

w. THOM P B O N

31
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Wesgo—long the standard of the vacuum tube industry.

a growing supplier of semiconductor components.

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

col

A tax-deductible tour of England, 
Holland, Germany, Switzerland, Italy, 
and France for engineers and scientists 
will be sponsored by Arizona Engineer 
and Scientist magazine next summer.

Tentative plans are to visit engineer­
ing and/or scientific activities in London, 
Amsterdam, Dusseldorf, Cologne, Frank­
furt, Heidelberg, Stuttgart, Zurich, Mi­
lan, Geneva, and Paris during the week 
and to join the ladies in their sight-

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

duct most or all of the cost which has 
been set at $1,488 for first-class accom­
modations This tariff covers all ex 
penses except a few meals in London 
and Paris where only breakfast is 
served.

The group will leave Phoenix by jet 
on July 27 and return on August 19. 
Arizona Engineer and Scientist is the 
official publication of the Arizona Coun­
cil of Engineering and Scientific Asso­
ciations, a group made up of 19 pro­
fessional and technical societies includ­
ing three sections of IRE and two sec­
tions of AIEE.

High alumina ceramics—three vacuum-tight aluminas with Al203 contents 
from 95% to 99.5% and one virtually pure porous body (99.85% minimum Al203).
These strong, hard, abrasion resistant ceramics offer exceptional chemical 
inertness, high thermal conductivity, superior electrical properties, even at 
extremely high temperatures. Available in sizes and shapes to meet your 
individual specifications.
Ultra pure low vapor pressure brazing alloys—a complete range of melting 
points and wetting characteristics, available in wire, ribbon, sheet, powder, 
preforms and the new Wesgo Flexibraze, for versatility and economy.
“VX” Super Refractory—Wesgo ceramics with uniquely high resistance to 
thermal shock, ideal for use in furnace brazing, available in boats, slabs, special 
brazing fixtures.
Silver metallizing paint & flake—electrically conductive coating for ceramics, 
glass, plastics, mica, titanites, paper and other materials.
Precious metals—high purity platinum, gold, silver and alloys of these 
metals in many forms to meet your need.

Head table at the February annual Bosses blight of the Womens Association of the Electronic Industry included Robert 
Lawhead, IBM research laboratory; Mary Fraser, president of WAEl; Bill Melchior and Marie Cieslak of Eichorn & Melchior: 

and A. E Schwartz and Norma Duffield of Dal mo

seeing on the weekends and in the 
evenings.

The final itinerary has been prepared 
and brochures are available. For a copy, 
you should write Arizona Engineer and 
Scientist at P.O Box 1626, Scottsdale, 
Arizona.

The first section of the tour has now 
been limited to 45 -participants. Every 
effort will be made to satisfy everyone 
within broad lines of interest: electron 
ics, power, manufacturing, building, 
and research.

The tour will be designed so that the 
individual engineer or scientist can de-
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^2 of a series by Ultek Corp., sole manufacturer devoted exclusively 
to ion pump technology

ANSWER: We suspect it was 
Mr. Murphy.

QUESTION: Who threw the over­
alls in Mr. Murphy’s chamber?

Ll

march 15, 1962

sm.

Send for free booklet zr 23

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

in particular.

Institute is 
or Physicists

TURN TO

Hammarlund variable air capacitors 
have earned an international repu­
tation for quality and outstanding 
reliability. Now you can buy the 
best... for no more than you would 
pay for run-of-the-mill units.

For variable capacitors, from mas­
sive to miniature in standard or 
special design, specify Hammarlund. 
For Complete Details, Cali or Write

Stanford Research 
seeking Engineers 
experienced in

WEAPONS SYSTEMS EVALUATION 
to:

—Analyze operational capability 
of proposed systems to provide 
technical support to R & D plan­
ners.

—Examine technological and en­
vironmental implications upon 
over-all systems capability.

A degree in Physics or Engineering is re­
quired. Advanced degrees are preferred 
In addition, a minimum of 3-5 years of 
systems experience is desired. Emphasis 
is placed on a willingness to become suit­
ably familiar with a wide range of tech­
nological areas to evaluate their implica­
tions upon systems performance.

Please send resume or call
R. K. Ditmore 

DAvenport 6-6200, Ext. 3440

STANFORD 
RESEARCH 
INSTITUTE

Menlo Park, California

R W THOMPSON ASSOC.. INC.
•IB (I C1IH0 WAT. 1 O'. CA1 Jf

Boston New York

Ultek vacuum t/ttem

When we guaranteed our Model 70 electronic high vacuum system would pro­
duce vacuums of IO'9 we neglected to mention what Mr. Murphy might put into 
it. Ultek ion pumps are famous for producing clean, contaminant-free vacuums 
for a number of applications, including thin film deposition, micro-miniature 
electronics, altitude simulation, surface physics studies, and precision optical 
equipment. But not even the Ultek ion pump will produce a satisfactory vacuum 
in a system containing any materials — even clean overalls — which will outgas 
heavily. We'd like to tell you more about ion pumps, if you'll just write for the 
pamphlet mentioned below.
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Heart of the new Precision instrument Co. plant development
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IT IS REPORTED:

Palo Alto, Calif.
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An opportunity exists in a grow­
ing sales organization for a young 
Electronics Engineer to get into 
the exciting sales end of the in­
dustry. Minimum requirements:

* E.E. degree

Previous sales experience not 
essential as basic training will be 

provided if necessary.

Send resume to John O'Halloran 
or phone DAvenport 6-1493

A management development program 
of WEMA (Western Electronic Manufac­
turers Association) gets under way with 
the appointment of a full-time staff pro­

John W. Dymecki has been appointed 
sales representative for the computer 
division of Phiko.

ELECTRONICS 
ENGINEER

© Direct Reading In 
Degrees.

© Accuracy 0.05° or 1%.

ASSOCIATES
ELECTRONICS ENGINEERS 

SALES REPRESENTATIVES

825 San Antonio Road

ylD-YU
ELECTRONICS LAB. INC. 

249 TERHUNE AVENUE 
PASSAIC, NEW JERSEY

Rep: Peninsula Assoc., Redwood City

Jerry D. Franks has become personnel 
manager of Granger Associates, filling 
a new position created to centralize 
personnel services.

Beckman & Whitley Inc., San Carlos, 
has named James M. Kelly research 
scientist. In this new position Kelly will 
be concerned with research and de-

(Continued on page 28)

fessional to direct the program. Albert 
C. Beeson has joined the WEMA staff 
and will be headquartered in the Palo 
Alto office

Beeson, well known in the electronic 
industry, already has begun prelimi­
nary planning for the first WEMA work­
shop seminars to be held this spring. A 
business faculty member at Santa Clara 
University for the past seven years, he 
will continue teaching there part-time 
He also has taught at Rutgers and at 
Stanford, where he received his AB de­
gree. He has an MBA from New York 
University.

Beeson's business experience includes 
seven years as director of industrial re­
lations for Food Machinery Corp., San 
Jose, and a similar assignment with 
National Union Radio seven years. Pre­
viously, he was an economist for U. S. 
Rubber Co.

Beeson was appointed by President 
Eisenhower io the National Labor Rela­
tions Board in 1954. The following year, 
he declined reappointment to return to 
California where he was manager of 
Valley Fair shopping center in San Jose.

Henry W. Schroeder has been ap­
pointed to the position of commercial 
products marketing manager at Melabs. 
Schroeder was with Sylvania Electric 
Products Inc., Mountain View, for nine 
years, most recently as product special­
ist in their microwave device division. 
Prior to this, he was employed by North 
American Aviation Inc.

He is presently chairman of the ar­
rangements committee of the Section.

Type 405 Series:
1 cps to 500 kc. Accuracy 
0.25° relative, 1’ absolute. 
No amplitude adjustment 
from O.lv to 70v. Suitable 
for plotting phase curve. 
Type 202: 20 cps to 500 kc. 
Accuracy 0.02° or 2%. 1* 
full scale sensitivity. Phase 
range 0-1,0-2, 0-4, 0-12,0-120 
and 0-180 degrees.
Type 205A1-A2: 100 kc to 15 
me. Accuracy 0.05’ or 1%. 
Sensitivity 0.04v.
Type 205B1-B2-B3: 15 me to 
1500 me. Accuracy 0.05’ or 
1%. Sensitivity down to 20 
microvolts with receiver.

★ 3 years practical experience

★ a liking for meeting people

A
-—v-vJ f

The San Francisco council of the West­
ern Electronic Manufacturers Association 
(WEMA) will be guided in 1962 by 
Chairman Walter G. Scott of IBM.

Emmet G. Cameron, Varian, is incom­
ing vice chairman, and William H. Hef­
lin, Fisher Research, is secretary-treas­
urer. New directors: Kenneth T. Larkin, 
Lockheed; John W. Scheck, Beckman; 
and Thomas H. Morrin, Stanford Re­
search Institute.

Konrad Schoebel, founder and presi­
dent of Precision Instrument Company, 
used the traditional gold shovel in 
ground-breaking ceremonies for the 
company's new million-dollar building 
in Stanford Industrial Park. In addition, 
however, a recording, made of his heart 
action, utilizing one of the firm's re­
corders, indicated the effect of his exer­
tions to be within a safe tolerance for 
the average healthy business leader.

Wurster, Bernardi and Emmons of 
San Francisco are the architects for the 
62,000-sq-ft structure. Occupancy is ex­
pected by November of this year.
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CASWELL 
ELECTROmCS
EXPERIENCED, 
DEPENDABLE 
SOURCE

FERRITE 
MICROWAVE 
COMPONENTS

BEAUTY TREATMENT FOR 
ELECTRONIC PARTS 

OUR SPECIALTY

• GENERAL PURPOSE RECTIFIERS • ZENER VOLTAGE REGULATORS
• HIGH VOLTAGE RECTIFIERS • POWER RECTIFIERS 

Included MIL Type Rectifiers

DRI-HONING SERVICE
BRAGATO ROAD 
BELMONT, CALIF.

LY 1-8711

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

INTERNATIONAL 
RECTIFIER SEMICONDUCTORS

The World’s Largest Supplier of Quality 
Industrial Semiconductors and Rectifiers

Complete shop facilities for 
precision dry blasting at 
pressures from 1 to 1 00 psi. 
Abrasives from 25 to 5000 
mesh.

• Over 100 catalog items.
• Someday shipment on many stock items.
• Design and custom manufacture of ferrite 

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

on smaller quantity special orders.

IB

WHOLESALE DISTRIBUTORS

Be a BRILL-iant buyer!

BRILL
ELECTRONICS 
610 East I Oth Street Oakland 6, California 
Phone No.: 834-5888
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builds custom 
microwave components 
in record time

Paradynamics Inc., Westbury, New 
York, has announced the acquisition of 
Wave Particle, a division of Ramage & 
Miller Inc. of Richmond.

Dale B. Stevens and Roger A. Freeh 
have recently joined the staff of the

M-C-S supplied many of the precision components 
for this Varian parametric amplifier. We worked 
with Varian on the design and development 
of these components — then built them to exacting 
specifications, on a rush schedule.

We'll work with you, too, on the same basis. Or you 
can choose from over 200 standard microwave 
components — all described in Catalog "861. Write.

A. B. Dick Company research and de­
velopment laboratory in Palo Alto. Both 
men were formerly with General Dy­
namics/Electronics in San Diego.

In their new positions, Stevens will 
be regional sales manager for Video­
graph and Freeh will be a research en­
gineer responsible for design and de­
velopment of high-speed printout and 
display devicesi

Stevens

Cerruti-Pflieger Corp, of Palo Alto has 
been named representative for Ray­
theon Company's commercial apparatus 
& systems division.

Jesse R. Lien has been appointed vice 
president and general manager of the 
Sylvania Electric Products western oper­
ation in Mountain View

Lien was named general manager in 
February, 1961, of the western opera­
tion, which includes the company's elec­
tronic defense laboratories and recon­
naissance systems laboratory in Moun­
tain View and its systems plant in 
Santa Cruz.

3 SYSTEMS CORPORATION

1001 S. Mountain Ave., Monrovia, Calif. • ELIiott 7-3285

United Research Inc., with headquar­
ters in Cambridge, Mass., has an­
nounced a reorganization of research 
services As a result of the change, URI's 
West Coast subsidiary, Broadview Re­
search Corp, has undergone a change 
in name to United Research Services In­
corporated.

Donald G. Barker has joined the V. T. 
Rupp Co., manufacturers' representa­
tives, as field engineer. Barker will 
work out of the firm's Northern Cali­
fornia office. Before this assignment, 
Barker served as a sales staff engineer 
with Neely Enterprises, in San Carlos

Solins as its western regional sales 
manager. In his new assignment, Sohns 
will be a factory field representative 
with offices in San Jose.

James C. Rich has been appointed to 
the newly created position of plant en­
gineer for Precision Instrument Com­
pany.

velopment problems primarily in the 
areas of dynamic stress analysis, stress 
wave propagation, and vibration. Kelly 
reaches Beckman & Whitley from Stan­
ford University where he has been com­
pleting work on his PhD in structural 
mechanics.

Fairchild Semiconductor has an­
nounced the appointment of Herbert N. 
Leifer as manager of the new basic 
physics section of the Palo Alto research 
and development laboratory. Leifer was 
formerly with Lockheed Missile and 
Space Company in Palo Alto

The APM-Hexseal Corporation, Engle­
wood, N. J., has appointed Joseph
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Price: $230.voltages

TRANSISTORIZED
400 CHANNEL

ANALYZER
su

Write for brochure

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

30 mV to 300 V
10 cps to 1 Me
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R- W. THOMPSON ASSOC., INC. 
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R. W. THOMPSON ASSOC.. INC. 
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I
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.

FEATURES: ★ 10,000,000 to 1 voltage range * 100,000 to 1 
frequency range * an outstanding stability that results in 
more than 5,000 hours use within specifications before 
recalibration * 5-inch easy-to-rcad meter with one voltage 
and one db scale, individually calibrated, with overlap, and 
SAME HIGH ACCURACY AT ALL POINTS ON THE 
SCALE * high input impedance * available in 19 inch 
rack version at $5 additional in standard gray

— Since 1932 —

|[3 BALLANTINE LABORATORIES 
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR

STRepresented by Carl A Slone Associates, 825 North San Antonio Road—Palo Alto, Californiai
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Voltage range
Frequency range
Accuracy above 300 /xV

2%, 10 cps to 700 kc 
3%, 700 kc to I Me

PARTIAL SPECIFICATIONS:

Accuracy below 300 
3%, 100 cps to 100 kc

Input impedance. 2 megohms shunted by 
15 pF or 25 pF

Scales. . .Logarithmic, 3-33 volts, 0-20 db

more 
POWERS 
and long life too!

w I 
■4

Central s 7132/XD-2* hard tube diode was es- 
ekCl.j designed for rectifier, charging and 
snunt diode service As a rectifier the XD-2 will 
withstand 40 Kv (P IV.) at a 3 ampere average- 
!„ a?B?res as a clipper Features a 
special Thoriated-tungsten filament capable of 
n |h peak currents and long fife Has a very 
erticient water cooled external anode which 
can,,d'ls|P3 e 5 Kw continuously. • air cooled 
' I3l XD-2 can dissipate 3 Kw continuously

SPECIAL TUBES
Our engineering staff is available to design and 

Pf0duce special power tubes to meet 
ycur requirements.

INUCLEAR CORPORATION OF AMERICA 
^^^Cenlral Electronics Mfr’s Division

onville. Now jofSBy

Deportment; J5 Moore St., N.'wY^iTTtj.Y.

D*.I 1)1)
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Belsco  
Box 907, Palo AltO; DA 1-8501

Tung-Sol Electric Inc. 

Ultek Corporation ...

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

Electronic Components Div., 
Burroughs Corp, makes a broad 
line of electronic display and digital 
devices and associated components. 
Included are low price, long life (ex­
ceeds 100,000 hrs.), efficient NIXIE® 
indicator tubes with reading angles to 
160°; BEAM-X decade counters to 
1MC with or without NIXIE tube dis­
play and with outputs to operate 
printers and perform logical control 
functions; and TRIXIE modules for 
driving NIXIE tubes from transistor 
circuitry.

T SI has specification and 
application data on these and other 
Burroughs display devices and would 
be happy to point out their advantages 
and applications. Call TSI for service. 
No obligation, of course.

McCarthy Associates 
1011 Industrial Way, 
Burlingame; 342-8901

TRIXIE® 
Readout

BEAM-X®
Decade
Counter

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

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

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

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

Western Gold & Platinum Co.

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

Components Sales California, Inc. 31 
Palo Alto, DA 6-5317

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

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

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

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

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

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

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

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

18

Walter Associates  31
Box 790, Menlo Park; DA 3-4606

Watkins-Johnson Co 34

Hodges and Glomb, Inc 31
921 Bryant St., S.F. 3; UN 3-0317

Technipower Inc. 

Tech-Ser. Inc

Tektronix, Inc

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

TECH-SER, INC. 
ELECTRONICS 
engineering 
REPRESENTATIVES 

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

Professional & Technical Recruiting
Associates 23

Radiation Instrument Development
Laboratory 29

Stone & Associates, Jay  31
349 First Avenue, Los Altos,-
WH 8-4563

Logan & Assoc., Jack 
1 485 Bayshore Blvd., 
San Francisco; DE 4-1200

Strassner Co., Richard A  31 
Box 927, Los Altos,- WH 8-3334

Instruments for Measurements. 31
251 So. Murphy Ave., Sunnyvale; 
RE 6-8680
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Dynamics Instrumentation Co.
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Ico)....................
& Grier, Inc.

Princeton Applied Research Corp 
Quantech Labs  
RHG Electronics Laboratory 
RLC Electronics, Inc  
RS Electronics................
Radiation at Stanford 
Radiation Instr. Devel. Labs., Inc 
Radio Materials Co  
Raytheon (Industrial Division)  
Remanco, Inc  
Rese Engineering, Inc  
Rixon Electronics, Inc  
Rohde & Schwarz Sales Co  
Sanborn Company  
Scientific-Atlanta, Inc  
Scott, Inc., H. H ..............................
Sealectro Corporation  
Sensitive Research Instrument  
Sierra Electronic Corp  
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  
Trimm Inc
Valor Instruments, Inc, oeisca
Varian Associates, Recorder Division....McCarthy Associates 
Varian Associates Neely Enterprises 
Western Gear Corp. (Electro Products Div.)....Straube Assoc. 
Western Sky Industries Premmco, Inc. 
Western Ultrasonics, Inc J. j. Hill Co. 
Wiltron Co.........................................  O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp.) Premmco, Inc.

numbers of reps listed, see opposite

Frequency Engineering Laboratories 
Frontier Electronics Co .
General Instrument, Capacitor Div.. 
General Instrument, Semiconductor 
Genesys  
Glass-Tite Industries  
Good All Capacitors .
Guide Manufacturing Co. V* 
Hammarlund Manufacturing Co  
Hamner Electronics  
Harrison Laboratories, Inc  
Hathaway Instruments, Inc  
Heli-Coil Corp  
Hewlett-Packard Company  
Holt Instruments Laboratories  
Huggins Labs., Inc  
Hughes Aircraft Co., Instruments  
Hughes Aircraft (Videosonic Division)— 
Hughes Vacuum Tube Products Division 
IMC Magnetics Corp Richard A. Strassner Co. 
Inland Motor Corp Costello & Co. 
Instrument Systems Corporation J. T. Hill Co.

For addresses and telephone

Straube Associates 
J. T. Hill Co. 

Straube Associates 
Edsco 

Neely Enterprises 
W. K. Geist Co. 
Costello & Co. 

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

 O'Halloran Associates
Neely Enterprises 

W. K. Geist Co. 
J. Logan & Assoc.

R. W. Thompson Assoc. 
Straube Associates 

. Co. ... Premmco 
.Components Sales Calif. 
Western Electronic Assoc.

J. Logan & Assoc. 
Belsco 
Belsco 

T. Louis Snitzer Co. 
 , ...w..iH9un Kamo Wooldridge Neely Enterprises Datafilter Corp. Jay Stone & Assoc.

Datapulse, Inc. O'Halloran Associates
Delevan Electronics Corp  Hodges and Glomb, Inc.
Dielectric Products O'Halloran Associates
Digitronics Corp. . Components Sales California, Inc. 
Diodes Inc  Straube Associates
Drexel Dynamics Corporation  J- J* ™ °’
DuMont Labs, Tubes & Instruments J- Hl .
Dymec, Division of Hewlett-Packard Neely ^P^rj.rlle 
Dynamics Instrumentation Co. ... J- ’• ’’ll °’
E-H Research Laboratories, Inc................. Y T. Rupp Co.
Eddiff Instruments (Coneko) Walter Associa e
Edgerton, Germeshausen & Grier, Inc  J- J- . °* 
Electromagnetics, Inc  O'Ha loran Associates
Electronic Measurements Co O'Halloran Associa e 
Electronic Production & Development, Inc. .... e.sc 
Emcor, Ingersoll Products Div. Neely Enterprises
Eppley Laboratory, Inc. .. .......^W K. Geist Co.
Equipto Electronics Corporation.. Electronic Sales Associa
Erie-Pacific  O'Halloran Associates
Fabri-Tek, Inc - Costello & Co. 
Fluke Mfg. Co., John McCarthy Associates
r - i .... ...V. T. Rupp Co.

W. K. Geist Co. 
J. Logan & Assoc. 

Div. . J. Logan & Assoc.
O'Halloran Associates 

Jay Stone & Associates 
.Straube Associates 

Western Electronic Associates 
j R. W. Thompson Assoc. 

McCarthy Associates 
Neely Enterprises 

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

Neely Enterprises 
W. K. Geist Co.

O'Halloran Associates 
Walter Associates 

McCarthy Assoc. 
Belsco

International Resistance Co  J, Logan & Assoc. 
Jerrold Electronics Corp Instruments for Measurements 
Keithley Instruments T. Louis Snitzer Co. 
Kepco, Inc V. T. Rupp Co. 
Kulka Electric Corp ...Richard A. Strassner Co. 
Laboratory for Electronics O'Halloran Associates 
Lavoie Laboratories, Inc McCarthy Associates 
Lieco Mfg. Co Hodges and Glomb, Inc. 
Lindsay Structures Premmco, Inc. 
MSI Electronics Western Electronic Associates 
Magnecraft Electric Co Hodges and Glomb, Inc. 
Magnetic Amplifiers (Siegler)  O'Halloran Associates 
Mallory & Co., Inc., P. R Hodges and Glomb, Inc. 
McLean Engineering Labs ...Neely Enterprises 
McMillan Laboratory, Inc R. W. Thompson Associates 
Melcor Electronics Corp Components Sales Calif., Inc. 
Menlo Park Engineering O'Halloran Associates 
Metron Instrument Co.,....Components Sales California, Inc. 
Micro-Tel Corp Walter Associates 
Microtron Company Inc Richard A. Strassner Co. 
Microwave Associates T. Louis Snitzer Co. 
Microwave Electronics Corp  Jay Stone & Associates 
Microwave Technology, Inc Walter Associates 
Millitest Corp Components Sales California, Inc. 
Monitor Products Company Inc Straube Associates 
Moseley Co., F. L Neely Enterprises 
Narda Microwave Corp .......................O'Halloran Associates
National Instrument Labs, Inc  . R. W. Thompson Assoc. 
Navigation Computer Corp  W. K. Geist Co. 
Nucor, Central Electronics Div  R. W. Thompson Assoc. 
Optimized Devices O'Halloran Associates 
Pacific Electro Magnetics Co T. Louis Snitzer Co. 
Parabam, Inc Jay Stone & Associates 
Physics Research Laboratories, Inc W. K. Geist Co. 
Pitometer Log Corp _____Western Electronic Associates
Plastic Capacitors, Inc Richard A. Strassner Co. 
Polarad Electronics . T. Louis Snitzer Co.
Power Sources, Inc J. T. Hill Co. 
Precision Mechanisms Corp Components Sales Calif., Inc.

J. T. Hill Co. 
Jay Stone & Associates 

Walter Associates 
Western Electronic Associates 
. R. W. Thompson Associates 

O'Halloran Associates 
... R. W. Thompson Assoc. 
..Hodges and Glomb, Inc. 

.. McCarthy Associates 
............Cain & Company 
......-T. Louis Snitzer Co. 
......... . Costello & Co. 
..............W. K. Geist Co. 
...... Neely Enterprises 

J. T. Hill Co. 
........... W. K. Geist Co.

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

R. W. Thompson Associates

•......................................... -Belsco

manufacturer/representative
Accurate Instrument Co. Jay Stone & Assoc.
Ace Engineering & Machine Co R- W. Thompson • 
Aircom, Inc. Components Sales California, Inc.
Airflow Company^:..:................ R^hard A Strassner Co.
Allen Electronic Corp. St'a“b%
Alloyd Electronics Corporation Cain P
American Optical Co., Instrument Div................ • Co.
American Standard, Controls Div........................ ’ r *
Analab Instrument Corp. - * T; R“PP5 '
Antlab Inc Jay Stone & Assoc.
Applied Microwave Electronics Walter Associates
Applied Research, Inc. JaV Stone & Assoc,ales
Arnoux Corporation. .  
Associated Engineering Corporation..
Astra Technical Instrument Corp. 
Auto Data  
Baldwin-Lima-Hamilton E & I Div  
Barnes Development Co.
Barnes Engineering Company 
Beckman/Berkeley Division.
Behlman/lnvar Electronics Corp  
Bogart Microwave.
Boonton Electronics Corp. 
Boonton Radio Corp. 
Burr-Brown Research Corp. 
CTS Corp  
Caswell Electronics Corp. 
Components Corp.
Components Engineering & Mfg 
Computer Instrument*. ~ 
Consolidated Microwa 
Continental Connector 
Control Equipment 
Control Switch Div., 
Coopertronix, Inc  
Dage Div., Thompson Ramo Wooldridge. 
Datafilter Corp. 
Datapulse, Inc.



events

NON-IRE LOCAL EVENTS

Vs" H5-50 RG269/U RE49B762A

7/e" H5-75

RG270/U RE49B763A

RG288/U RE49C778

RG298/U RE49C779

PAPERS CALL

32 — grid march 1.5, 7962

HELIAX
THE APPROVED

FLEXIBLE AIR DIELECTRIC 
CABLE

For Military and 
Commercial Use

941 E. Marylind Ave., Claremont, Calif. 
Phone: NAtional 6-3505

March 31—Women's Association of 
the Electronic Industry (WAEI). Luncheon 
and Fashion Show—Scholarship Fund 
Benefit. Theme: Transistors. Stage Coach

address of author for Wescon (Los An­
geles,- Aug. 21-24). Send to: Wescon 
business office, 1435 La Cienega Blvd., 
Los Angeles 35, Calif.

Room, Pioneer Hotel, Woodside. Tickets-. 
Cynthia Heuser, Varian Associates, DA 
6-4000, ext. 2260

RG286/U RE49C776

RG287/U RE49C777

3»/8" H2-50

3’/a" H2-75

15/b" H7-75

15/8" H7-100

April 15—100- to 200-word abstracts, 
500- to 1000-word summaries, and in­
dication of technical field of the paper, 
along with title of paper and name and

April 11-13—Southwest IRE Confer­
ence and Electronics Show (SWIRECO). 
Rice Hotel, Houston, Texas. Exhibits: J. 
C. Robinson, PO Box 1505, Houston, 
Texas. Program: Prof. Martin Graham, 
Rice University, Houston 1, Texas.

April 24-26—Symposium on Mathe­
matical Theory of Automata. Engineer­
ing Society Building auditorium, UN 
Plaza, New York, N. Y. No exhibits. 
Program, symposium committee, Poly­
technic Institute of Brooklyn, 55 John­
son St , Brooklyn 1, N. Y. Proceedings: 
Microwave Research Inst., 55 Johnson 
St., Brooklyn 1, N. Y.

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.

March 28—The Electromechanical So­
ciety, San Francisco Section. Masers, by 
Stephan Gorog. Men's Faculty Club, 
Berkeley. Dinner: 6:45 p-m. Technical 
session: 8 p-m. Reservations: H. F. Bau­
man, RE 9-4321, ext. 26636.

Mar. 28-29—3rd Symposium on En­
gineering Aspects of Magnetohydrody­
namics. University of Rochester, New 
York. No exhibits Program: George W 
Sutton, MIT Room 3-254, Cambridge 39, 
Mass.

of interest
IRE MEETINGS SUMMARY

Heliax is the flexible, low loss, 
low VSWR coaxial RF cable for 
use in all applications from VLF 
through microwave. It is avail­
able in continuous lengths 
limited only by shipping reel 
size and with a complete selec­
tion of end fittings. All copper 
conductors minimize RF loss, 
provide corrosion protection.

May 1-3 — Spring Joint Computer 
Conference. Fairmont Hotel, San Fran­
cisco. Exhibits: John Ball, Pacific Tele­
phone Co., 3240 Arden Way, Sacra­
mento Program: Richard I. Tanaka, 
Lockheed, Dept. 58-51, Palo Alto.

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.

Mar. 27—American Society for Qual­
ity Control, San Francisco Bay Area 
Section, and Stanford University, Main­
tainability Seminar. 9 a.m., Stanford 
University. Registration ($10 includes 
luncheon and transactions): Jack D. 
Crowley, 641 San Miguel Ave., Sunny­
vale.

March 19—Women's Association of 
the Electronic Industry. Old Plantation 
Restaurant, 1030 N. San Antonio Road, 
Los Altos. Dinner: 7:00 p-m (social hour, 
6:30 p-m). Speaker: William T Kirk, 
director of technical information for 
Stanford Linear Accelerator Center, who 
will give a talk illustrated with slides 
All interested women in electronic firms 
are welcome. Reservations: Margaret 
Paul, Hewlett-Packard, DA 6-7000.

Andrew 
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Drawing 
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RG268/U RE49B761A

Mar. 26-29—IRE International Con­
vention. Coliseum and Waldorf Astoria 
Hotel, New York, N.Y. Exhibits: W. C. 
Copp, IRE Adv. Dept., 72 W 45 St., 
New York 36, N Y. Program-. Dr. D. B 
Sinclair, chairman 1962 technical pro­
gram committee, 1 East 79 St., New 
York 21, N.Y. Convention records: order 
from IRE Headquarters.

April 25-29—Western Space Age In­
dustries and Engineering Exposition/ 
Conference. Cow Palace, San Francisco.

Governor Edmund G. Brown is host 
for the event staged by the governors 
of the 13 western states, 169 chambers 
of commerce, 71 industrialists, and va­
rious federal procurement . agencies. 
Members of the exposition's board of 
industrial advisors include: E. Finley 
Carter, SRI; Gavin I. Cullen, IBM; Wil­
liam W. Eitel, Eitel-McCullough; D. V/. 
Gunn, Sylvania; Walter S. Johnson, Fn- 
den Inc.; C. O. Lindeman, Pacific Tele­
phone Co.; Walter A. Maytham, Litton 
Industries; David Packard, Hewlett- 
Packard; H. Myrl Stearns, Varian Asso­
ciates; N. R. Sutherland, Pacific Gas & 
Electric Co.; C. C. Walker, General Elec­
tric Co.

RG284/U RE49C774 

7/8" HT5-100 RG285/U RE49C775 

15/b" H7-50
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COMPLETE RANGE OF SIZES AND SHAPES 
for yc aasre

SPECIFY ARNOLD
IRON POWDER CORES..

TOROIDS 
[W BOBBINS 

CUPS 
ETC., 

ETC., 
ETC.!

Arnold offers you the widest range of 
shapes and sizes of iron powder cores 
on the market.

In addition to toroids, bobbin cores 
and cup cores—typical groups of which 
are illustrated below—Arnold also pro­
duces plain, sleeve and hollow cores, 
threaded cores and insert cores, etc., to 
suit your designs. Many standard sizes 
are carried in warehouse stock for 
prompt shipment, from prototype lots 
to production quantities. Facilities for

strength and dimensional accuracy.
• For more information on Arnold iron 
powder cores, write for a copy of our 
new 36-page Bulletin PC-109A. The 
Arnold Engineering Company, Main 
Office and Plant, Marengo, Illinois.

ADDRESS DEPT. TG-3

ri ^ARNOLD
you of dependably specialists in magnetic materials

only in magnetic SAN FRANasco Offjce. 701 We(ch Road Polo Aho Col;f 
Telephone: DAvenporr 6-9302

special cores are available to order.
The net result is extra advantage and 

assurance for you. No matter what 
shapes or sizes of iron powder cores 
your designs require, you can get them 
from a single source of supply—with 
undivided responsibility and a single 
standard of known quality. And 
Arnold’s superior facilities for manufac­
ture and test assure ] 
uniform cores, not only in magnetic 
properties but also in high mechanical

I



the section
MEMBERSHIP

/

uud
COMPANY PALO ALTO, CALIFORNIA• 3333 HILLVIEW AVENUE •WATKINS-JOHNSON

march 15, 196234 —grid

Watkins-Johnson Company has again expanded its facilities in 
Stanford Industrial Park. Policies of W-J’s technically oriented 
management provide ideal circumstances for creative men to 
express new ideas in electronics. Those interested in exchanging 
information are invited to write or call Dr. Dean A. Watkins, 
President (DAvenport 6-8830, Area Code 415).

An Equal Opportunity Employer

G. Kinoshito

W. F. Krajewski 
R. H. Nevarez 
J. W. Patterson 
A. J. Talerico

T, W. Wright

E F. Koiley
G. M Kerbyson 
R. L Kile
J. R. Landoll 
Wolter S. Lykins 
R. L Magers 
R. A. Magnenot 
T. A. Martin
H. D. Maxey 
Alan J. McClelland 
P. Mikonis, Jr.
R. H. Mon 
James B. Murray 
W. J. Olson 
T. T. Phan 
N. Phillon
D. G Pinal
E. D. Redington 
Paul J. Richardson 
D. G. Simcox
R. L. Solheim 
R. H. Thayer 
W. R. Wagner 
J. P. Walsh 
G. M. Word 
M. Wesolowski 
C. E. Wilkerson
G. H Wilson
Robert H. Wyman, Jr.
H. Yoshida

J. F Maxwell
J. B McCormick, Jr.
R. H. McDonald
L. E. Millard
T. V. Nguyen 
G. N. Oetzel 
G. H. Perry 

C J Peters 
N. W. Petersen
C. H. Pogson 
R. S. Robinson
E. J. Sands
A. J Scarfile

R. K. Sera
C. G. Shugart
K. D. Smeltzer
S. L. Smith
S. O. Stevenson
E. J Sturdevant
D. G. Sully
L. Trovernini 
R. J. Towns
J. N Wosielewski
D. L. Weill
T. Wong 
C. L. Wood
G. S. Zorbolos

Robert D. Ackerson
D. L. Anderson
D L. Arndt
E. J. Ballard
L. C Barbosa
C. W. Barnes
D. B. Barnes
W. C. Bauer
J. O. Beck
F. Bohr
B. B. Briant
D. R. Cord
J. J. Comport
B. D Cooperstein 
V. J. Dcclerco, Jr.
H. Depew, Jr.
L. L. Doctor
E. J. Faust
Q. F. Goon
F. S. Goulding
C. K. Gruber
R. D. Hall
G. A. Hording 
J. W. Hecker 

P. N. Hess
D. B. Hildebrand 
Harry L. Hill 
Joel C. Hosea
D. W. Hunnicutt 
D. L. Johnston

MEMBER
A. I. Best
J. M. Brawn, Jr.
J. P. Connolly
O. J. Fagbemi
W. O. Hamlin

SENIOR MEMBER
R. A. De Kimpe

A 
GROWING 
COMPANY

MAKES ROOM 
FOR MORE 

[DEAS IN THE 
MICROWAVE 

FIELD

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

Following are the names of individ­
uals who have been elected to current 
membership: 
J.C. Becker 
T. D. Boyd 
J. O. Bract 
H. H. Brown 
H. G. Bryant, Jr.
R. H. Caldwell 
A'. I Carlson
S. P. Chang 
S. D. Cox 
A. W. Crowell 
S. B. Dave 
W. S. Drummond 
J. F. Eaton
J. L. Goodrich
G. F. Groner
K. R. Gray
H. B Grutchfield 

J. P. Harmon 
M. J. Horney 
H. R. Hasker
F. Hegarty
L. F. Herte 
R. M. Hines
G. C. Matthews 
R. R. Keenly 
J. W. O. Knotts 
J. E. Lohey

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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NOW...A LOW-COST
AC INDUCTIVE

VOLTAGE DIVIDER
ACCURATE TO 0.001%

In addition to the high accuracy, unit features high input 
impedance, low effective series impedance, and very low 
phase shift. You get characteristics comparable to those of 
more expensive instruments, in a Gertsch-quality unit.
5 decade transformer switching. Instrument is ideal for 
checking servos and resolvers... for voltmeter calibration, 
computer testing,and transformer turns ratio measurements. 
Compact size—only 3!/G inches high. Designed for bench 
mounting, and easily adapted to half-rack mounting with 
brackets furnished.
Send for literature on the RT-60 Series.

Gertsch General Purpose RatioTran

—Gertsch—
GERTSCH PRODUCTS, Inc.

3211 S La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031



A POOR MAN S

*
also, a practical instrument for wise, rich men.

Write for Complete Information

As a Frequency Meter — Logarithmic meter maintains 
constant accuracy; calibrated interpolator effec­
tively expands meter scale by a factor of 10; higher 
frequency measurements can be made by hetero­
dyne techniques — permits drift measurements to 
at least one part in 109 when used with stable fre­
quency standards; readings independent of wave­
form; excellent sensitivity.

As a Discriminator — Output is 15v, full scale; low 
noise, residual fm down more than 100 db.

Frequency Range — 3 cps to 1.5 Me in five decade 
ranges

Accuracy—In the “direct” mode, 1% of reading. In 
the “interpolate” mode, 0.2% of reading.

Recorder Outputs — Adjustable; up to 5-ma output; 
interpolator output for high-Z recorders —vc ige 
proportional to frequency deviation.

Branch Engineering Office in SAN FRANCISCO 
1186 Loj Alloj Avenue, Loj Alloj, Colifornio 

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

GENERAL RADIO COMPANY
WEST C ONCORD, MASSA C H U SETTS

A

Read on through the following specifications and you'll see that you get
UNMATCHED VALUE PER DOLLAR IN THIS INSTRUMENT.

"COUNTER"*

. . . because a frequency meter is a relatively inexpensive device as 
compared with a counter, yet gives you more than enough accuracy for 

most work. At S495, the Type 1142-A Frequency Meter and 
Discriminator sells for $200 less than the lowest-priced 1-Mc counter.
As its name implies, the 1142-A is also a highly linear pulse-count 

discriminator for incidental-fm and fm-deviation measurements. You can get 
analog data for recording directly from this instrument’s output terminals; 

no need to bother with digital-to-analog converters or other paraphernalia.


