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February, 1964: 
Cover: A 10‐foot section is prepared for installation in Stanford’s MARK III 

electron linear accelerator, made up of 31 such sections.  Contrast this 
to the 1,000 similar sections that will be installed in the 2‐mile‐long 
electron linear accelerator (SLAC) now being constructed behind the 
campus. 

Page 3: Barnie Oliver, head of research at HP, is appointed a vice president 
of the newly formed IEEE.   

Page 4: It’s time again for the annual Engineers Week.  It is traditionally held 
during the third week of February in honor of George Washington, one 
of the great engineers. 

Page 8: WESCON has grown so large that it is now split between venues – 
most of it at the LA Sports Arena, but some at the Hollywood Park 
Racetrack.  The exhibits are split into nine categories and 
placed/grouped according to a survey run the previous year at 
WESCON in SF. 
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The type 647 Oscilloscope and plug-in units add new convenience to display and
measurement of high sensitivity, wide-band, dual trace applications.

ISHOCK HUMIDITY

i
. $1225

Type 647
Features

DC-T0-50 NH MV/CM
Solid - State Oscilloscope
for accurate, reliable measurements

even in difficult environments.

Adaptable and versatile, the oscilloscope retains accuracy, within stated specifications, 
under extensive temperature variations.. fluctuating line voltages.. difficult conditions.

with 10A2 and 11 B2 
Plug-In Units

Non-Operating 20G's 
max, 2 shocks, each 
direction, along each 
of 3 major axes.

I I Sweep delay 50 sec to 
1 A/sec. Single-sweep oper­
ation. Wideband (>50 Me) 
triggering. External horizon­
tal input.

L I 2 time bases, independ­
ent triggering. Sweep rates 
to 0.1 fisec/cm. 10X sweep 
magnifier.

VIBRATION
Non-Operating or Op­
erating 0.025" pk-pk, 
10-55-10 cycles, (4 G's 
max), 1 min cycles, 15 
min each major axis.

ALTITUDE
Non-Operating 50,000 
ft. Operating 15,000 ft. 
50-to-400 cps line freq.

TEMPERATURE

Non-Operating—55 °C 
to 4-75°C. Operating 
—30°C to 4-65 °C.

. S675

. $825

. $ 70
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Type 647 Oscilloscope  
(without plug-ins)

Type 10A2 Dual-Trace Unit . .
Type 11B2 Time-Base Unit . .
2 P6008 Probes..........................

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

Dual-trace display shows input and output pulses 
of an amplifier at 10 nseclcm — with trigger source 
from channel 2 only, for convenient and accurate 
time relationship between traces. Upper trace is 
amplifier output. Lower trace isapplied step function.

FOR MORE INFORMATION —OR TO 
ARRANGE A DEMONSTRATION- 
PLEASE CALL YOUR TEKTRONIX 
FIELD ENGINEER.

Non-Operating meets 
Mil-Std-202B, Meth­
od 106A, except freez­
ing, vibration, through 
5 cycles (120 hours).

I I Dual-trace operation. 10 
mv/cm sensitivity. Dc-to- 
>50 Me passband. Less than 
7-nsec risetime.

I I 6-cm by 10-cm display 
area. Internal, no-parallax 
graticule. Controllable grati­
cule illumination. 14-kv ac­
celerating potential.

 100 v—130 v line voltage. 
No calibration changes with 
line fluctuations. 50-to-400 
cps line frequency. Low 
power—185 watts, approxi­
mately. Convection cooled — 
no fan needed.

I I 1-kc voltage calibrator, 
(crystal controlled). Push­
button trace finder. De­
coupled Z-axis amplifier. 
Current-probe calibrator.

1.- O *

CSED

- ®

Tektronix, Inc. san francisco field offices
3944 FABIAN WAY • PALO ALTO, CALIF. • Phone: 326-8500

1709 MT. DIABLO BLVD. • WALNUT CREEK, CALIF. • Phone: 935-6101 
From Oakland, Berkeley, Richmond. Albany and San Leandro: 254-5353

I i Bright line automatic 
triggering, 4-10 external trig­
ger attenuator, (on main time­
base triggering). 'Ground' 
input positions on each ver­
tical channel.
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New gun barrel for shooting elec­
trons at nuclear targets is being in­
stalled on Stanford University’s billion­
volt Mark III linear accelerator. The

SECTION MEMBERS! To stay on mailing list when you move, 
send address change promptly to IEEE Headquarters, Box A, 
Lenox Hill Station, New York 21, N.Y. Send copy of letter to 

Section Office.

31 ten-foot sections of copper pipe for 
the Mark III contrast with 1,000 sec­
tions that will be needed for the two- 
mile accelerator under construction.

DIGITAL READOUT 
SIGNAL LEVEL

POWER 
SIZE

PHASE OUTPUT
FOR RECORDER

accuracies to one 
part in 10 billion

SPECIFIC 
PRODUCTS

21051 Costanso Street 
or 

P.O. Box 425
Woodland Hills, California 

Phone: Diamond 0-3131

When the new Model SRA is com­
bined with its companion unit, the 
Model VLA Receiver Phase Com­
parator, it becomes possible to auto­
matically measure and standardize 
frequencies to an accuracy of one 
part in ten billion. Measurements 
may be permanently displayed on 
a strip-chart recorder.

Even inexpensive local oscillators 
will give extreme accuracy as the 
Model SRA adds phase correction to 
the oscillator output to phase lock 
the signal with a multiple of the re­
ceived standard frequency.

Only 3M>" high, the Model SRA is 
completely modular in construction. 
Meets environmental requirements 
of MIL-E-400B.

(1) Phase detector voltage 
from Model VLA

(2) 2 x RF signal voltage 
from Model VLA

(3) 2 x RF synthesized volt­
age from Model VLA

0.5 milliampere to ± 0.5 
milliampere output into 
1000 ohms corresponding to 
100 microsecond phase shift. 
Calibrated in microseconds
Output of 3 v max. into 1000 
ohms provided for recorder 
19 v d-c from VLA
3MT H x 19" W x 17VT D 
Weight 29 lbs.

new... solid state
SRA SERVO 

PHASE SHIFTER

a

Address all mail to:
IEEE OFFICE, SUITE 2210, 701 WELCH ROAD, PALO ALTO, CALIF.

Mailing office of publication: 363 Sixth Street, San Francisco 94103. Second class postage paid 
at San Francisco, Calif.

Subscription: $4.00 (members); $6.00 (others); overseas, $7.00 per annum.

f r a n c i s c o section officers

Chairman: William A. Edson Secretary: Jack L. Melchor
Vice Chairman: John C. Beckett Treasurer: Gerard K. Lewis
Membership Co-chairmen: Fred MacKcnzie, Stanford Research Institute, 326-6200 

William Warren, Shell Development Co., OL 3-2100
Publications Advisor: Howard Zeidlcr, Stanford Research Institute, 326-6200

Executive Secretary: James D. Warnock, Section Office: Suite 2210, 701 Welch Rd. 
Palo Alto, Calif., 321-1332

SRA PRICE $1990.00
For complete technical information, 
write:
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8:15 P.M. • Wednesday, February 19
Some problem* in obtaining broadband performance in magnetic recording
Eric D. Daniel, director of research, Memorex Corp.
Place: Stanford Research Institute, Conference Room B
Dinner: 6:30 P.M., Atherton Chib, 3391 El Camino Real, Atherton
Reservations: Herb Ragle, 248-3344, Ext. 60 by February 11
Microwave Theory and Techniques

8:00 P.M. • Wednesday, February 26

SANTA CLARA VALLEY SUBSECTION
Thursday, February 20

San Francisco Engineering Council banquet for Engineers’ Week
John Haanstra, president, general products division, IBM
Place: Lou’s Village, 1465 W. San Carlos, San Jose
TECHNICAL GROUP
Industrial

meeting ahead
SUBMERGED ANTENNAS

Prof. Victor Rumsey of the Univer­
sity of California at Berkeley will dis­
cuss submerged antennas at the Feb­
ruary 12 meeting of the PTG chapter 
on Antennas and Propagation. The 
group will meet in Room 277 of Cory 
Hall.

A bus for Berkeley will depart the 
Stanford Shopping Center at 6 and 
Dalmo Victor Co. at 6:15. Reserva­
tions for the dinner and bus trans­
portation must be made in advance 
with A. S. Dunbar, LSMC, RE 9-4321, 
Ext. 26114, or W. J. Welch, TH 5- 
6000, Ext. 3539, before Feb. 10.

publication notes
NEW WORK ON SIDEBAND

E. W. Pappenfus, vice president­
engineering, Granger Associates, is au­
thor with Warren B. Bruene and 
Edgar Schoenike of Collins Radio Co. 
of a new technical reference on “Sin­
gle Sideband Principles and Circuits,” 
published by McGraw-Hill Book Co., 
New York. The book covers the theory 
and engineering practices of single 
sideband in the propagation and re­
ception of radio signals.

(Joint with PTGAP)
Recent developments in high frequency ultrasonics
Dr. Richard M. White, University of California
Place: Physics lecture hall, Room 100, Stanford University
No dinner
Military Electronics

8:00 P.M.
(Joint with PTGPEP)
Fibre Optics
Dinner: 6:30 P.M., Red Shack, 4085 El Camino Way, Palo Alto
Product Engineering and Production

8:00 P.M. • '
(Joint with PTGMIL. See above)
Reliability

8:00 P.M.
(Joint with Maintainability Society)
Reliability—maintainability interface
Panel meeting—R. Owen Holbrook, moderator
Place: Physics lecture hall, Room 100, Stanford University
Dinner: 6:30 P.M., Ed’s Chuck Wagon, El Camino Real, Mountain View
Reservations: Tom King, 639-4321, Ext. 24211 by February 17
Space Electronics and Telemetry

8:15 P.M.
Understanding of PGM frame synchronization coding
Robert G. Masching, research specialist, LMSC, Sunnyvale
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto 
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View 
Reservations: Robert H. Light, 968-6211, Ext. 2/48, 2755 by noon, February

5

meeting ahead
BROADBAND PERFORMANCE

Eric D. Daniel, director of research, 
Memorex Corporation, will discuss 
problems in obtaining broadband per­
formance in magnetic recording at the 
February 12 meeting of the PTG 
chapter on Audio.

A brief description of ac-biased re­
cording will be given in terms of an- 
hysteresis. Several different models 
will be used to illustrate particular as­
pects of the recording process. These 
will demonstrate that there is a con­
flict between the efficient recording 
of short and long wavelengths. To ob­
tain maximum short-wavelength per­
formance, short-record gaps and low 
values of ac-bias are required and the 
smoothness of the tape, both physi­
cally and magnetically, must approach 
that of an optical surface. The de­
mands made on the tape will be 
illustrated by showing electron-micro­
graphs of tape surfaces and sections, 
and by7 calculations based on current 
achievements in broadband recording.

I jyI"
Daniel

7:30 P.M. * Wednesday, February 26
Digimux—a fresh approach to supervisory and control equipment
John Haynes, chief engineer, Pacific Communications and Electronics
Place: Physics lecture hall, Room 101, Stanford University
No dinner
PROFESSIONAL TECHNICAL GROUP CHAPTERS
Antennas and Propagation

8:15 P.M.
Submerged antennas
Prof. Victor Rumsey, University of California
Place: University of California, Berkeley, Room 277, Cory Hall
Dinner: 7:00 P.M., Faculty Club, University of California
Reservations: For bus transportation and dinner, call: A. S. Dunbar, Lockheed— 

RE 9-4321, Ext. 26114, or W. J. Welch, University of California, TH 5-6000, 
Ext. 3539, before Monday, February 10

Antennas and Propagation
8:00 P.M.

(Joint with PTGMTT. See below)
Audio



meeting ahead

SKILLS
OF THE

ELECTRONIC INDUSTRY
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Electronic
Engineers and
Scientists

GUARANTEED 
TEMPORARY OFFICE HELP

I
I
i

(Companies pay the fee, 
of course,)

TO MATCH 
THE NEEDS

OSTRANDER
ASSOCIATES 
AGENCY

Many satisfied electronic clients 
large and small

825 San Antonio Road 
Palo Alto, California 
DA 6-0744

Drop in for a free 
ABACUS

IN YOUR OFFICE:
Typists, stenographers, transcribers, clerks, 
keypunch operators, bookkeepers, program­
mers

IN OUR OFFICE:
Typing, payrolls, calculating, clerical, key­
punching, inventories, mailings

PCM FRAME SYNC CODES
teria exhibit wide and/or apparent 
difference of opinion, and lack of 
standard symbology further compli­
cates any attempt of unifying these 
varying approaches. The basic factors 
underlying the problem will be ex­
amined in a simplified manner, the 
approaches of various authors will be 
explained, and a fusing of several ap­
proaches will result in a more under­
standable, more unified and simpli­
fied set of criteria.

chairman of the San Francisco Section 
and has served IEEE in numerous 
capacities.

Eugene C. Starr, consultant, Bonne­
ville Power Administration, Portland, 
Oregon, was elected director-at-large 
for a one-year term.

Bruce S. Angwin, manager, western 
region, receiving tube department, 
General Electric Co., Los Angeles, 
was elected Region 6 director for a 
one-year term. He is a former chair­
man of the Los Angeles Section and 
has been active in regional affairs for 
many years.

Robert G. Masching, research spe­
cialist, Lockheed Missiles & Space 
Co., Sunnyvale, will discuss under­
standing pulse code modulation frame 
synchronization coding at the Febru­
ary 25 meeting of the PTG chapter 
on Space Electronics & Telemetry.

Numerous analyses of the problem 
of pulse code modulation frame syn­
chronization coding have been pub­
lished, resulting in criteria for defin­
ing optimal code formats. Such cri- 

ieee elections

and learn about the 
opportunities for career 
advancement with our 
many client firms on both 
the West and East Coast.

The PTG chapter on Reliability will 
meet jointly with the Maintainability 
Society on February 17 for a panel dis­
cussion on reliability-maintainability 
interface. Moderator will be Owen 
Holbrook, chairman of PTGR. The 
maintainability side will be repre­
sented by John Decker of Sylvania 
EDL and Joe Hockman of LSMC. The 
reliability viewpoint will be presented 
by Alan Albert of Philco WDL and 
William Blakely of Sylvania SES 
West.

Some of the aspects to be discussed 
are: the definition of availability = 

meeting ahead

FOUR FROM REGION 6 NAMED
Four officers from the Region 6 

area have been elected by the mem­
bership or appointed by the IEEE 
Assembly, according to a January an­
nouncement.

Walter E. Peterson, president of 
Automation Development Corp., Los 
Angeles, was elected IEEE vice presi­
dent. He is also a member of the 
board of directors and a former chair­
man of the Los Angeles Section.

B. M. Oliver, vice president, re­
search and development, Hewlett- 
Packard Co., Palo Alto, was appointed 
vice president of IEEE. He is a former 

in t er n at i o n al news
WINTER POWER MEETING

Company of Colorado, Denver. An 
open forum to discuss plans for in­
auguration of the Professional Tech­
nical Group on Power will be held 
Monday afternoon following the 
luncheon and the general session. The 
initial administrative committee will 
present the program for general mem­
bership participation through profes­
sional technical group format. Organ­
ization, publication, and activities as 
planned will be open for review and 
discussion before submission to the 
IEEE executive committee.

The San Francisco Section will be 
represented by a group led by J. E. 
Barkle, interim chairman of the PTGP 
chapter.

The first Winter Power Meeting of 
IEEE, sponsored by the Power Di­
vision, will be held February 2-7 in 
the Statler Hilton Hotel, New York 
City, and will feature a 48-session 
technical program on insulated con­
ductors, power generation, power 
system communications, system engi­
neering, protective devices, relays, 
rotating machinery, and transmission.

J. H. Kinghorn, of the American 
Electric Power Service Corp., N.Y., is 
the general chairman, assisted by E. J. 
Merrell, Phelps Dodge Corp.

A special awards lunch will be held 
Monday, February 3, at which the 
Habirshaw Medal will be presented to 
L. M. Robertson of the Public Service

MASSEY
TEMPORARY 

SERVICE, INC.
480 Lytton Avenue 

Palo Alto 
Ma.«-A-Work-Call— DA 4-0651 EM 6-8476

RELIABILITY/MAINTAINAB1LITY
MTBF?MTTR: the definiti°n °f Up 

time, down time, and readiness time; 
trade-off of reliability for maintain­
ability; level of maintenance at part or 
equipment levels; reliability predic­
tions. (failure rates or mean-time-be- 
tween failures) used to enable deter­
mination of quantity of spares; and 
the problem of spares which deterio­
rate because of shelf life or spares 
which didn’t work in the first place; 
effect of miniaturization upon both re­
liability and maintainability. The audi­
ence will also participate.
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All modules available 
in rack mounted versions.

FASTEST DELIVERY From stock, or shipped 
10 days ARO.

WIDEST CHOICE Catalog lists over 
3000 models.

DC-DC REGULATED CONVERTERS Inputs 12, 24, 28 VDC. outputs to 2000 VDC 
at 15, 30, 60 watts. Multiple outputs available.

HIGHEST QUALITY Modules are compact, 
rugged, fully encapsulated, available to 
meet MIL performance specifications. 
Proven circuitry for top electrical and 
thermal characteristics. Two year warranty.

AC-DC REGULATED POWER MODULES 0.5 to 340 VDC. to 600 watts, temperature 
ratings 65 C, 80 C, 100 C, and 115 C, accuracy ±0.5% or ±0.05%.

AC-DC UNREGULATED POWER MODULES Low in cost, 0.5 to 1000 VDC, 
to 1000 watts.

THE NATIONAL PRESS 
850 Hansen Way • Palo Alto 

Dial 327-0880

Technipowefi
OF BENRUS WATCH COMPANY, INC

18 MARSHALL STREET. SOUTH NORWALK. CONNECTICUT
Represented by Smith-Dietrich Sales Co., 210 Town & Country Village, Palo Alto, Calif. (415) 321-4321

professional notes 
ENGINEERS’ WEEK

Dr. Richard M. Fulrath of Berkeley, 
professor of ceramic engineering at 
the University of California, has been 
appointed general chairman for the 
Bay Area’s annual Engineers’ Week.

Engineers’ Week is observed na­
tionally during the week of the birth­
day of George Washington, one of the 
great engineers.

The week is proclaimed nationally 
by the President and sponsored by 
the National Society of Professional 
Engineers in order to bring to the 
public’s attention the important, if 
little known, work engineers do.

In the Bay Area, the Engineers’ 
Week executive committee is devoted 
to finding outstanding high school 
senior science and mathematics stu­
dents and honoring them with scholar­
ships and awards. The winners in the 
ten Bay Area zones will be announced 
early in February.

Zone winners will be guests at the 
annual Engineers’ Week banquet at 
the Sheraton-Palace Hotel during the 
week of February 17-22. At the ban­
quet the winners of the four scholar­
ships will be announced. There will 
be a top scholarship of $1,000 and 
three runners-up of about $800, de­
pending on donations of local industry

haVfeto
ptgmi I news

FIFTH WINTER CONVENTION
Dr. Albert C. Hall, the Defense De­

partment’s new deputy7 director for 
space research, and Maj. Gen. F. H. 
Britton, Army Materiel Command di­
rector of research and development, 
will be headline speakers for the Fifth 
Winter Convention on Military Elec­
tronics in Los Angeles.

Dr. Hall’s address on 
jectives of the Military Space Pro­
gram” is set for the convention’s an­
nual luncheon February 5, opening 
the three-day meeting at the Ambas­
sador Hotel. The address will be the 
first official discussion for western in­
dustry on the U.S. military/space ob­
jectives. Dr. Hall was appointed 
DDR&E for Space last August.

General Britton will address the 
traditional banquet meeting February7 
6, on the topic, “Know the Mission.”

Both speakers and the keynote 
panel discussion on “Weapons Sys­
tem Selection—1964,” headed by the 
Defense Department’s Dr. Eugene 
Fubini, are expected to draw a record 
attendance by representatives of gov­
ernment and industrial science.

and engineering organizations, includ­
ing the section, whose contributions 
support the scholarships.

Banquet tickets will be available 
from the section office.

Dr. Fulrath announced the follow­
ing appointments to his executive 
committee: co-chairman, James Viv- 
rette, County Surveyor and Road 
Commissioner, Alameda County; as­
sistant to chairman, William Enkeboll, 
Dames and Moore Engineering, San 
Francisco; secretary, William D. Har­
ris, University of California Extension, 
Berkeley; treasurer, Dr. Donald Olan- 
der, University of California, Berke­
ley; finance chairman, J. L. Cunning­
ham, Standard Oil Company, San 
Francisco; scholarship awards chair­
man, Jack T. Elmer, Kaiser Aluminum 
and Chemical Corp., Oakland; dis­
plays chairman, Edward Boyer, Atom­
ic Energy Commission, Berkeley; con­
tacts and speakers chairman, Jim See, 
San Francisco Bay Toll Crossings, San 
Francisco; public relations chairman, 
William J. Eisenlord, Shell Develop­
ment Company, Emeryville; banquet 
chairman, Herman Spaeth, Pacific 
Fire Rating Bureau, San Francisco; 
co-chairman—finance, Robert Cromel- 
in, Hayward City Hall, Hayward; co- 
chairman—scholarships and awards, 
C. C. Williams, Shell Development 
Company, Emeryville; co-chairman- j 
contacts and speakers, Cliff Tabor, | 
Bechtel Corp., San Francisco; and co- 
chairman—banquet, Donald D. Bent­
ley, Bentley Engineering.

* t q q ;
REQUEST OUR COMPLETE CATALOG:
giving full specifications, prices, installation and application data.

Not even to get attention—the 
right kind of attention.

You can get and hold your pros­
pect's attention if your printed 
material is interesting, informative, 
and appropriate.

At National Press, your advertising 
message can be created and de­
signed to reflect your company's 
quality, purpose, products.

Let us tell you about our capa­
bilities in
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Ampex is now in the printed circuit business. And we’re eager to please.
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RF and MICROWAVE RECEIVERS
30 Me TO 40 Gc

LOW NOISE
AM-FM

Ampex

0-0
1 OO

B

RHG builds 
the widest selection of 

special purpose receivers. RHG will 
custom build a system to your specifications. 
Such features as wideband FM with base­
bands to 15 Me, gain and phase matched 
IF channels, and IF laboratory receivers at 
30, 60, 70, 105 and 200 Me are standard. 
Available in solid state or tube versions. 
Write or call for full details.

Model R400-5
4 To 8 Gc Coverage

l§ 
§1

In fact we're just plain eager. Like a lot of companies that rely 
heavily on high-quality printed circuits, we learned a long time ago 
that the only way to insure reliable quality is by tedious, time­
consuming inspection. So we inspect at every critical 
stage of manufacture—photography, etching, plating, 
drilling, etc. And then we do it again. And then again, 
until we're satisfied. Delivery? On time, and as specified.

And we're itching to show you what we can do for you. Ampex 
printed circuits are available either silk-screened or litho offset, 
one-side or plate-through two-side. Quantities range from 1 to 5 

on up into the thousands. Next time you want to see just 
how much service you get from a manufacturer of printed 
circuits call your Ampex representative, Components Op­
erations, 2220 Bay Rd.. Redwood City. Calif. EM 7-3861.

anuumuNics 
ASSOCIATES

FTO7BOX 790 • MENLO PARK, CALIFORNIA 
415DA-3-4606
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Accutronics, Inc. G. S. Marshall Co. Costello & Co.

Advanced Development Lab Costello & Co.Jay Stone & Assoc.
J. T. Hill Co.T. Louis Snitzer Co.AD-YU Electronics Labs, Inc Carl A. Stone Assoc.

Moxon ElectronicsAerojet-General, Comm. Prod O’Halloran Assoc.

Aertech Jay Stone & Assoc.

Airborne Instruments Lab. Wright Engineering
Costello & Co.Alfred Electronics Moxon Electronics

Ameray Corporation White & Co.

American Electronics Labs Perlmuth Electronics
W. K. Geist Co.

Antlab, Inc. Jay Stone & Assoc. Jay Stone & Assoc.
Applied Magnetics Corp. The Thorson Co.

Applied Research, Inc. Jay Stone & Assoc.

West ElevenArizona Instruments Hamner Electronics 
Walter Assoc.Arnold Magnetics Corp. 

.O'Halloran Assoc.
West ElevenArra Costello & Co.

Moxon ElectronicsAstrodata, Inc. 

Astromarine Products Corporation W. K. Geist Co.

 .The Thorson Co.Autronics Corp.

DynaPlex Corp

allantine Labs, Inc. Carl A. Stone Assoc.

G. S. Marshall Co.Costello & Co.Barnes Engineering Co. 
White & Co.

Goodrich & Assoc.
Perlmuth Electronics

Eico-Elma Beckman/Berkeley Division V. T. Rupp Co.
G. S. Marshall Co.Electron Products .

Behlman/lnvar Electronics T. Louis Snitzer Co.
West Eleven

Blaw-Knox The Thorson Co.
Kemet Co. . 

Boonton Electronics Corp. ...O’Halloran Assoc.

Borg Equipment Recht Assoc.

Costello & Co.Bryant Computer Products Carl A. Stone Assoc.

W. K. Geist Co.W. K. Geist Co.Burr-Brown Research Corp. 
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.. .White & Co.
Costello & Co.

J. Logan & Assoc.

McCarthy Assoc.
W. K. Geist Co.

Artwel Electric, Inc.
1485 Bayshore Blvd., 
San Francisco; 586-4074

Bausch & Lomb, Inc.— 
Electronic Section 

Dynamic Associates 
1011-D Industrial Way, 
Burlingame; 344-2521

Computer Instruments Corp 

Computer Measurements C 

Control Science Corp.

Custom Materials, Inc. .

Goodrich & Assoc., James L.
68 Allston Way,
San Francisco; OV 1-3874

Components Sales

Moxon Electronics

V. T. Rupp Co.
Moxon Electronics

Marshall Company, G. S. 
708 Warrington Road, 
Redwood City-, 364-9023

McCarthy Associates 
1011-E Industrial Way, 
Burlingame; 342-8901

Moxon Electronics
15 - 41st Avenue,
San Mateo; 345-7961

Fabri-Tek, Inc. 

Fabricast Inc.

Impact-O-Graph Corp.

Inland Motor Corp
International Resistance Co. 

James Knights Co.

Jetronics Labs.

Peninsula Associates 
1345 Hancock Street, 
Redwood City; 344-2521

Components Sales California, 
Inc.
Palo Alto; 326-5317

Geist Co., W. K.
Box 746, Cupertino; 
968-1608, 253-5433

Hill Company, J. T.
4117 El Camino Way.
Palo Alto; 327-0211

Holt Instruments Laboratories
Hughes Aircraft Co., Instruments Walter Assoc.

Hyperion Industries, Inc. McCarthy Assoc.

Keithley Instruments T. Louis Snitzer Co.

Kewaunee Scientific Equipment White & Co.
G. S. Marshall Co.

. ..V. T. Rupp Co.
 ..The Thorson Co.

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

O’Halloran Associates 
3921 E. Bayshore, 
Palo Alto; 326-1493
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Kepco, Inc...............
Kinetics Corporation 

Kollmorgen Corp.
KRS Electronics 

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

Fairchild/Dumont Instruments 
Fairchild Semiconductor G. S. Marshall Co. 
Fifth Dimension, Inc Perlmuth Electronics 

Fil-Shield Div. of Filtron, Inc.. Carl A. Stone Assoc. 
Franklin Systems, Inc Carl A. Stone Assoc. 
Frequency Engineering Lab. West Eleven

Century Electronics & Instruments V. T. Rupp Co. 

Chrono Log Corp West Eleven 

CircuitDyne Corp  
Clairex Corp  

College Hill Industries
(formerly Speidel Corp.) Perlmuth Electronics 

Comcor, Inc Moxon Electronics 
Communication Electronics

Gulf Aerospace Corporation W. K. Geist Co. 
Gertsch Products, Inc Dynamic Associates 
Gruenberg Electric Co. Peninsula Assoc.

Dana Laboratories, Inc. 
Datamec Corporation .

Datapulse, Inc
Decker Corporation

Diamond Antenna & Microwave Corp. Wright 

Di/An Controls, Inc Wright Engineering 
Digital Electronics, Inc. Peninsula Assoc.

Digitronics Corp Components Sales Calif.
Walter Assoc.

Eckel Corporation ....
E-H Research Laboratories, Inc. V. T. Rupp Co.

Schwarzchild Assoc.

Electronic Products Corp.
Electronic Products, Inc. Jay Stone & Assoc. 

Emcor, Ingersoll Products Div. T. Louis Snitzer Co. 

EMI, Electra Megadyne, Inc. O’Halloran Assoc. 

Empire Devices, Inc. .
Eppley Laboratory, Inc.



Jay Stone & Assoc.Quan-Tech Labs 

The Thorson Co.

White & Co.
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Walter Assoc.
McCarthy Assoc.

White & Co.

Narda Microwave Corp.
Navigation Computer Corp.
Northeast Scientific Corporation

Omni Spectra, Inc  
estimation, Inc  
Oregon Electronics Mfg. Co.

Perlmuth Electronics
Walter Assoc.

Pacific Data Systems
Paradynamics, Inc
Polarad Electronics  
Potter and Brumfield .
Precision Mechanisms Corp.

Stone & Assoc., Jay 
140 Main Street, 
Los Altos; 948-4563

The Thorson Company 
2443 Ash Street. 
Palo Alto; 321-2414

Moxon Electronics 
O’Halloran Assoc.

T. Louis Snitzer Co.
Elliott Recht Assoc.

 Components Sales

Tally Corp ...........
Telewave Laboratories, Inc. 
Telonic Industries & Eng. 
Tenney Engineering, Inc. 
Test Equipment Corp  
Thermal Systems, Inc  
Trak Microwave Corp.
Transnuclear Corporation 
Trygon Electronics, Inc  

Tucor Company

Perlmuth Electronics
1285 Terra Bella Ave., 
Mt. View; 961-2070

Recht Associates, Elliott
175 S. San Antonio Road, 
Los Altos; 941-0336

Snitzer Co., T. Louis
1020 Corporation Way, 
Palo Alto; 968-8304

Stone Associates, Carl A.
800 N. San Antonio Road, 
Palo AHo; 321-2724

Walter Associates
Box 790, Menlo Park: 
323-4606

Welco, Inc.
502 Waverley St-
Palo Alto-. 321-8500

West Eleven, Inc.
210 California Ave., Suite K.
Palo Alto; 321-3370

White & Company
788 Mayview Ave-
Palo Alto; 321-3350

Wright Engineering 
126 - 25th Ave- 
San Mateo; 345-3157

Components Sales Calif. 
 Jay Stone & Assoc.

Walter Assoc.
Perlmuth Electronics 

Walter Assoc. 
Elliott Recht Assoc.

.......Moxon Electronics 
T. Louis Snitzer Co. 
T. Louis Snitzer Co.

The Thorson Co.
V. T. Rupp Co. 
Costello & Co.

Wright Engineering 
White & Co.

Moxon Electronics 

Wright Engineering

O’Halloran Assoc.
T. Louis Snitzer Co.

 White & Co.

 West Eleven
W. K. Geist Co. 

O’Halloran Assoc. 
Sierra Electronic Div., Philco T. Louis Snitzer Co. 
Singer Metrics (Panoramic Products) Carl A. Stone 
Somerset Radiation Labs Peninsula Assoc. 

O'Halloran Assoc. 
.....O'Halloran Assoc. 

McCarthy Assoc. 
........ Artwel Electric 
Perlmuth Electronics 
......... Artwel Electric 
.... Moxon Electronics

Sorensen, A Unit of Raytheon 
Spectra-Physics, Inc  
Sperry Microwave Company 
Stevens Manufacturing Co  
Stewart Engineering Co. I
Syracuse Electronics, Inc  
Systems Research Corp.........

Rupp Co., V. T.
1182 Los Altos Avenue, 
Los Altos; 948-1483

£ r i d — 7

Sage Laboratories
Sangamo Electric Co.—

Electronic Systems Div. Perlmuth Electronics
Scientific Data Systems
Scott. Inc.. H. H.
Sensitive Research Inst. Waters Corp.

Waters Manufacturing, Inc. Goodrich & Assoc. 
Watkins-Johnson Co Perlmuth Electronics 

Wayne-George Corp. Wright Engineering

Weinschel Engineering. Inc. . Jay Stone & Assoc. 

Western Microwave Laboratories, Inc. Jay Stone 
 O’Halloran Assoc.

Peninsula Assoc.
 West Eleven

Wiltron Co. 
Winslow Electronics. Inc.
Wyle Labs/Mfg. Div.

Landis & Gyr, Inc Recht Assoc. 
Laser Systems/Lear Siegler, Inc. (Trion) .. Walter 
Lavoie Laboratories, Inc McCarthy Assoc. 
Laboratory For Electronics O'Halloran Assoc. 
Lind Instruments, Inc The Thorson Co. 
Lindgren & Associates, Erik A. White & Co. 
Lowell Instrument Laboratories W. K. Geist Co.

Rawson Electrical Instrument Co. McCarthy Assoc. 
Ray Proof Corp  McCarthy Assoc. 
Raytheon-Rayspan Perlmuth Electronics 

Renco Dry Box Glove Company White & Co. 
Rixon Electronics, Inc. Costello & Co.
RHG Electronics Laboratory Walter Assoc.  
Rohde & Schwarz Sales Co. W. K. Geist Co.  
Rowan Controller Co. Artwel Electric
Rutherford Electronics Moxon Electronics

Magnetic Shield Div.—
Perfection Mica Perlmuth Electronics 

Marconi Instruments  Moxon Electronics 
Maser Optics, Inc., Trident Div Peninsula Assoc. 
McLean Engineering Labs .. T. Louis Snitzer Co. 
McLean Syntorque Corporation T. Louis Snitzer Co. 
Measurements, McGraw-Edison

Div O’Halloran Assoc. 
Melcor Electronics Corp. Components Sales Calif. 
Metex Electronics Corp  Perlmuth Electronics 
Hetrix, Inc White & Co. 
Metron Instrument Co. 
Micro Instrument Co. 
Micro-Power, Inc  
Microsonics, Inc. . 
Micro-Tel Corp.  
Microwave Associates 
Microwave Electronics Corp. Jay Stone & Assoc. 
Millitest Corp  Components Sales Calif.
Motorola Communications

& Electronics Div. 
| MSI Electronics, Inc.

Ultronix, Inc W. K. Geist Co. 
United States Dynamics White & Co.
Utah Research & Development Co. The Thorson Co.

Velonex (Div. Pulse Eng.) . . T. Louis Snitzer Ci 
Vernistat Div. Perkin-Elmer Corp. Artwel Electric 
Vidar Corporation  Moxon Electronics 
Vitramon, Inc .. G. S. Marshall Co.
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GENE RAL
CAPACITOR

Granger
Associates

Please contact Jerry Franks, Personnel Man­
ager, if you are interested.

Specialists 
serving the 
Engineer 
and Scientist

Our client companies are 
both local and nationwide.

For the engineer or scien­
tist wishing to avail him­
self of an effective place­
ment service, we invite 
your inquiries—in confi­
dence, of course.

STANDARDS 
ENGINEER

PERFORMANCE PROVEN
PULSE CAPACITORS

TECHNICAL WRITING OVERLOAD? 
For professional caliber work 
at reasonable rates, contact:

Mark Peters, BSEE
1734 Spruce St. • Berkeley, Calif.

THornwall 5-3714

FORI
PERSONNEL AGENCY

378 Cambridge 
Palo Alto 
California 
321-6582

This capacitor is manufac­
tured by the hundreds; an<|jp* 

is fully tested to meet mod­
ern high-power, line-type 
modulator requirements.
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ADVERTISING RATES: 
Members: $15 for 1st col.-inch, $10 for 2nd, 
$5 for each additional. Non-memhers: $20 
for 1st col.-inch, $15 for 2nd, $10 for each 
additional. 10% frequency discount for 10 
consecutive ads. None to exceed total of 4 
col.-inches. Special type or logos not carried. 
Non-coinmissionablc. Deadlines: 10th of 
month for first-of-month issue following; 
25th of month for 15th-of-month issue fol­
lowing.
Write or call: Ernesto A. Montano or Rita 
Earnshaw, IEEE Grid, Suite 2210, 701 
Welch Rd., Palo Alto, 321-1332.

GRANGER ASSOCIATES, a growing and recog­
nized leader in the RF communications field, 
has an immediate position for a standards 
engineer who will develop, implement and 
monitor an engineering standards program. 
Candidates for this position should be able to 
establish and maintain a broad program of 
specification control and engineering material 
standards, and be able to identify preferred 
materials and components associated with RF 
communications.
Requirements for this position are a degree in 
engineering, several years standards engineer­
ing experience, and complete familiarity with 
materials and components.

of interest
LOCAL NON-IEEE

Feb. 6, 11, 13, 18, 20—Welding, 
Brazing, and Soldering in the Elec­
tronics Industry, six lectures presented 
by the Santa Clara Valley Section of 
the American Welding Society in the 
Lockheed Auditorium, Bldg. 202, 
3251 Hanover St., Palo Alto, 7:30 to 
10:30 P.M. Participants: W. Dale Ful­
ler, LSMC; Ed Annick, GE Tube; 
Fritz Budde, Eimac; Palmer Larsen, 
Larsen Electronic Glass; Lou DeGive, 
Varian; Jim Shaffer, Lockheed Elec­
tronics; John Helms, Texas Instru­
ments. Tuition: AWS members $10, 
non-members $15. Information and 
reservations: W. C. Smith, 3306 
Forbes Ave., Santa Clara, 248-4243.

Advertisers Index
Ampex Corp...............................
Forum Personnel Agency...........
General Capacitor Co.................
Gertsch Products Inc  
Granger Assocs..........................
Massey’s Temporary Service.....
National Press .........................
Neely Enterprises  
Ostrander Assocs......................
RHG Electronics Laboratory, Inc.
Specific Products.....................
Technipower, Inc.......................
Tektronix, Inc

SPECIFICATIONS: (Model #2P444E104B5) 
Capacitance: 0 012 ±. 5%/section (two sections)
Voltage + 44 kv Charging PRF: 360 pps Mai. 
CALL OR WRITE FOR COMPLETE SPECIFICATIONS 
AND QUOTATIONS ON THIS AND OTHER CAPACITORS 
ENGINEERED. MANUFACTURED ANO TESTED TO 
YOUR NEEDS
GENERAL CAPACITOR COMPANY 
755 LOMA VERDE AVENUE 
PALO ALTO, CALIFORNIA

wescon news
NEW EXHIBIT FORMAT

WES CON has revealed its 1964 
plans, including sharp departures in 
exhibit format for the show next sum­
mer in Los Angeles.

For the first time, 1,200-plus prod­
uct and system exhibits will be di­
vided into categories of interest—nine 
of them in all—positioned in the show 
according to related interest:

• At Los Angeles Memorial Sports 
Arena: measurement, production 
equipment, communications and 
detection, air and space systems, 
audio and closed-circuit TV, and 
publishers.

• At Hollywood Park Racetrack: 
components, automatic control, and 
data processing and conversion.

W E S C O N employed advanced 
techniques of audience research to ar­
rive at the decision for categorization 
of the show and for placement of cate­
gories. A research project, conducted 
on WESCON’s behalf by its public 
relations representatives, West Asso­
ciates, surveyed the entire WESCON 
attendance of 40,000 persons in San 
Francisco in 1963, and utilized com­
puter analysis of the answers to a care­
fully designed series of questions 
about viewer habits.

The result is expected to benefit 
both exhibitors and visitors signif­
icantly. Exhibitors will find their 
booth visitors to be specifically in­
terested in their particular product 
field, and small and large exhibitors 
alike will benefit from the “complete 
review” of all new achievements of 
the year presented in one place.

“The WESCON board feels it now 
knows more about who comes to the 
show, and why, and how they act, 
than anyone has ever known before 
about a technical convention audi­
ence,” Don Larson, manager, said.



GERTSCH
VARIABLE PHASE STANDARD

—Gertsch—
GERTSCH PRODUCTS, Inc.,

I 3211 South La Cienega Boulevard, Los Angeles 16, California, UPton 0-2761 ■ VErmont 9-2201 
Represented by: Dynamic Associates

Completely self-contained-unit requires no accessories for op­
eration. Case or rack mounted. Send for literature VPS-1.

Operation at any 3 frequencies within a range of 150-3000 
cps is provided by a front panel selector switch. Fine adjust con­
trol permits varying the frequencies ±5% max.

Precise generation of voltage vectors. The Gertsch VPS-1 
generates 2 signals differing in phase by any angle from 0° to 
360°, as determined by front-panel controls. The reference signal 
has a fixed amplitude of 50V rms. The vector output, which may 
be displaced in phase, has a maximum amplitude of 50V rms, and 
can be attenuated in steps of 50 mv within a range of 0-50V rms.

--permits shifting of phase between
2 self-generated voltages to any desired 
angle, with accuracy better than ±.05
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CONTINUOUS COVERAGE
From de through microwave, your Neely Field 
Engineer is the man to call for your instrumen­
tation and system requirements.He represents the 
quality equipment manufactured by the Hewlett- 
Packard family of companies. He has the right 
answer for your instrumentation needs, and 
further, he is a seasoned engineer who is a true

specialist in the application of test instruments 
and related equipment. Your Neely Field Engi­
neer is backed up by a complete office staff, 
including extensive order processing and follow­
up facilities. An added value is Neely’s local 
service centers assuring you of continuing satis­
faction with your instrument purchases.

!

ENTERPRISES
THIRTY YEARS OF SERVICE
a Division of Hewlett-Packard, representing Boonton Radio, Dymec, Harrison Laboratories, Hewlett-Packard, 
F.L. Moseley and Sanborn Company. Offices: North Hollywood: 3939 Lankershim Boulevard, TR 7-1282; San Diego: 
1055 Shafter Street, AC 3-8103; San Carlos: 501 Laurel Street, 591-7661; Sacramento: 2591 Carlsbad Avenue, 
482-1463- Scottsdale: 3009 North Scottsdale Road, 945-7601; Tucson: 232 South Tucson Boulevard, MA 3-2564; 
Albuquerque: P.O. Box 8366, Station C, 6501 Lomas Blvd., N.E., 255-5586; Las Cruces: 114 South Water St., 526-2486
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