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Additional Ways You Can Use the 661

G
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DEMONSTRATION, CALL ENGINEER.YOUR TEKTRONIX FIELDFOR A

HIGH-RESOLUTION
SAMPLING SYSTEM

RESOLVES fastest present switching transistor risetimes, in­
cluding commercially available avalanche types (usually limited by the 
transistor or the transistor case).

RESOLVES most tunnel diode switching times. (Only diodes 
with better than 3 ma/pf are faster.)

RESOLVES 0.1% system discontinuities as reflectometer with 
centimeter separation capability (limited by external pulse generators, 
delay lines, attenuators).

RESOLVES stored charge in switching diodes to the 0.01 
picocoulomb/milliampere region (generally limited by diode capacity 
and turn-on capability).

RESOLVES fractions of a degree of relative phase shift to over 
1 gigacycle frequency with lissajous-mode operation (usually limited by 

harmonic content or residual reflections to a few degrees absolute).

Type 4S1—with 0.35-nsec risetime, delay lines and internal triggering,

Type 4S2—with 0.1-nsec risetime, no delay lines or internal triggering, and

Type 4S3—with miniature low-noise direct-sampling probes, 0.35-nsec 
risetime, risetime control, and 100-k, 2-pf input impedance.
In addition, each dual-trace unit features 2 mv/cm sensitivity, monitorable 

dc-offset, signal inversion, smoothing control, and 5 display modes.
Also, the Type 661 can be used with a wide range of Tektronix probes, sampling 

accessories, test jigs and associated instruments to utilize full capabilities of the 
compact and complete sampling oscilloscope.

CHOICE OF THREE DUAL-TRACE UNITS 
1

. . . display repetitive signals on 16 calibrated equivalent sweep rates 
from 1 nsec/cm to 100 /nsec/cm, accurate within 3%. Magnifier 
provides display expansion from 2 to 100 times . . . time per dot 
remains the same for digital readout.

. . . change the probes’ signal source without affecting the dot tran­
sient response.

. . . reduce time jitter and amplitude noise, if needed, on the more 
sensitive vertical ranges and faster sweep rates by means of a 
smoothing control.

. . . calibrate with amplitude and timing signals available at the front 
panel.

. . . show lissajous patterns in addition to single and dual-trace dis­
plays and signals added algebraically.

. . . drive X-Y plotters or similar readout accessories.

. . . drive external equipment, with fast delayed-pulse output.

. . . add plug-in units as they come along.

IY PI 661 OSCILLOSCOPE *
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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

RESOLVES millivolts of information on top of signals hun­
dreds of millivolts in amplitude (not limited by the usual amplifier over­
load problem).

Type 661 Oscilloscope (without plug-ins) . . . .$1150 
Type 5T1A Unit (required to provide time base) . . $ 750 

Dual-Trace Sampling Units (at least one required): 
Type 4S2—0.1-nsec risetime (illustrated) . . . .$1600 
Type 4S1—0.35-nsec risetime........................................$1430
Type 4S3—0.35-nsec risetime........................................$1600

(includes two direct-sampling probes)
U. S. Sales Prices f.o.b. Beaverton, Oregon

SAMPLING NOTES available—an informative 16- 
page booklet on concepts and systems—by writing to 
the Advertising Department, P. O. Box 500, Beaverton, 
Oregon.



withMULTIMETER
LABORATORYCONVENIENCE
PRECISION!

AC rejection:

Meter:

Power:

grid — 1

Frequency 
response: 

Frequency range: 
Input impedance:

Dimensions:
Price:

Option 02:

Noise:
DC drift:

10 ohms to 10 megohms, center scale 
± 5% of reading at mid-scale

DC AMMETER
Ranges: 

Accuracy: 
Input resistance:

DC VOLTMETER
Range:

Accuracy:
Input resistance:

Special current 
ranges:

OHMMETER
Range:

Accuracy:
AMPLIFIER

Voltage gain:
Output:

GENERAL
Maximum input:

december

Recovery:
AC OHMMETER (hp 11036A AC Probe required)

Ranges:
Accuracy:

100 maximum
proportional to meter indication; 1.5 v de at full 
scale; maximum current 1 ma; impedance less than 
3 ohms at de
3 db at ¥2 cps; approx. 66 db at 50 cps and higher 
frequencies for signals less than 1600 v peak or 30 
times full scale, whichever is smaller
less than 0.5% of full scale on any range (p-p)
less than 0.5% of full scale/year at constant temp­
erature; less than 0.02% of full scale/°C 
recovers from 100:1 overload in less than 3 sec

Never in electronic measurement has so small 
an instrument done so much so well! Ideal for use 
in the lab or service department or on the produc­
tion line. A unique hybrid circuit eliminates drift 
(and the need for a zero set) and provides such 
features as 100 megohms de voltmeter input im­
pedance; low resistance recorder output, 1.5 v de 
at full scale; de voltage accuracy of ± 2% of full 
scale, current accuracy of ± 3% of full scale, float­
ing input for measurement to 400 v above chassis 
ground. The 410C also incorporates a rugged indi­
vidually calibrated taut band meter movement. Get 
all the facts from the specifications below. Then 
get a demonstration from your Hewlett-Packard 
field engineer.

Da fa subject to change without notice. Prices f.o.b. factory.

HEWLETT-PACKARD COMPANY 
CONTACT OUR FIELD SALES OFFICES, NEELY ENTER­
PRISES—Loi Angeles, 3939 Lankershim Blvd., North Hollywood, 
TR 7-1282 and PO 6-3811; San Francisco, 501 Laurel St., 
Sen Carlos, 591-7661; Sacramento, 2591 Carlsbad Ave., 
482-1463; Son Diego, 1055 Shafter St., AC 3-8103; 
Scottsdale, 3009 N. Scottsdale Rd.,945-7601; Tucson, 232 So. 
Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., 
N.E., 255-5586; Las Cruces, 114 S. Water St., 526-2486. • 
IAHANA & CO.—Denver, 1886 S. Broadway, PE 3-3791; Salt 
Lake, 1482 Major St., HU 6-8166 • ARVA, Inc. —Seattle, 
1320 Prospect St., MA 2-0177; Portland, 2035 S.W. 58th Ave., 
CA 2-7337 • EARL LIPSCOMB ASSOCIATES—Dallas, 3605 
Inwood Rd., FL 7-1881 and ED 2-6667; Houston, 3825 Rich­
mond Ave., MO 7-2407.

0.5 v to 300 v full scale, 7 ranges
± 3% of full scale at 400 cps for sinusoidal voltages 
from 0.5 to 300 v rms; ac probe responds to the pos­
itive peak-above-average value of applied signal 
—3% ± 2% at 100 me; ± 10% from 20 cps to 700 
me (400 cps reference); indications to 3000 me 
20 cps to 700 me
input capacity 1.5 pf, input resistance greater than 
10 megohms at low frequencies; at high frequencies 
impedance drops because of dielectric loss 
calibrated in rms volts for sine wave input

± 1.5 pa to ± 150 ma full scale
± 3% of full scale, any range
decreasing from 9 k ohms on 1.5 Aa scale to approx.
0.3 ohm on 150 ma scale
± 1.5, ± 5, and ± 15 nanoamps to ± 5% on the 15, 
50 and 150 mv ranges using voltmeter probe

± 15 mv to ± 1500 v full scale
± 2% of full scale, any range
100 megohms ± 1% on 500 mv range and above; 10 
megohms ± 1% on 15 mv, 50 mv and 150 mv ranges

1. de voltage, 1.5 mv to 1500 V; no zero set
2. de current, 0.15 nanoamps to 150 ma; no zero set
3. ac voltage, 50 mv to 300 v; to 700 me

4. resistance, 0.2 ohm to 500 megohms;
no zero or oo set

dc-100 v on 15, 50 and 150 mv ranges; 500 v on 0.5 
to 15 v ranges; 1600 v on higher ranges; ac-100 times 
full scale or 450 v peak, whichever is less
115 or 230 volts ± 10%, 50 to 100 cps; 13 watts (20 
watts with hp 11036A probe)
6-17/32" high, 5-1/8" wide, 11" deep behind panel 
hp 410C, $350 including 11036A ac probe
hp 410C without ac probe, $300

1 , 196 3

Look what you can measure with the hp 41OC Electronic Voltmeter:



ERIK A. LINDGREN & ASSOCIATES, INC.

Shielding Specialists For Over Ten Years

contact:

WHITE AND COMPANY

1, 19632 — grid 1

now!

PHILBRICK

<41 
4

more new 
solid sticvte 
amplifiers 

from.

788 Mayview Ave. 
Palo Alto, Calif. 
Tel. DA 1-3350

For complete information

equal in terms of SHIELDING

december

Lindgren RF ENCLOSURES have no 

effectiveness over the greatest range!

5-13/16" x 4"x 8-1/2 ' 4-7/16"x 3-1/8"x 2-3/8' 
$285.00 $95.00

PHILBRICK amplifiers prefer to be served 
by power supplies with the same corpo­
rate background such as PR-150 with 150 
ma output which will drive up to ten P45 
amplifiers, or PR-30 with 30 ma output 
which will drive up to three P45 ampli­
fiers. Both are available in chassis 
mounting versions (PR-30C and PR-150C).
Contact your TSI Instrumentation Engi­
neer for complete data and service.

CALL CECIL BRITT, JACK PENWELL OR GORDON 
SHOCKEY FOR SERVICE AT DA 6-9800

has outstanding opportunities
for

MICROWAVE
FILTER and CIRCUIT 

ENGINEERS
Engineers with B.S., M.S., and Ph.D. degrees in electrical 
engineering or related fields are invited to investigate the 
opportunities now available on microwave study and develop­
ment programs.

o Experience desired in microwave components and 
circuitry such as filters, hybrid junctions, and R-F 
subsystems.

o Excellent starting salaries are offered, coupled 
with a wide range of employee benefits.

FOR IMMEDIATE CONSIDERATION
Call or Write

DR. SEYMOUR B. COHN / Vice-President and Technical Director

RANTEC CORPORATION
CALABASAS, CALIFORNIA 
Phone: 213-347-5446

An Equal Opportunity Employer

The Lindgren organization is the sole manufacturer of DOUBLE ELEC­

TRICALLY ISOLATED RF ENCLOSURES in the United States. Top 

technical experience is the guarantee of the best quality RF ENCLOSURE 

built. These rooms are the result of the concentrated skills of specialists 

building DOUBLE ELECTRICALLY ISOLATED RF ENCLOSURES. Their 

judgment and know-how are vital factors, which result in higher attenu­

ation or more DB per dollar.

2-1/4" X 1-1/2" x 3/4" 3-3/16"x 2-3/8' x 1-1/2 ' 
$142.00 $247.00

P45 is a high speed operational amplifier 
with 20 nanoseconds risetime. SP656 is 
a chopper stabilized operational ampli­
fier with typical drift over 8 hours of less 
than 1 ^v and typical input current of 
10_” ampere. This growing family of 
PHILBRICK solid state operational ampli­
fiers including P2. P45, P55. P65A, 
PP65A. P75 and SP656 offers a wide se­
lection for your applications, open loop 
gains from 20,000 to 100,000.000-, out­
puts from 1 to 15 ma; bandwidth up to 
1.6 MC. Companion booster amplifiers 
P5, P66 and PP66 supply up to 20 ma 
output current. All these amplifiers re­
quire = 15 VDC (see below). Single unit 
prices range from $45.00 to $252.00.

TECH -SER, INC. 

ELECTRON ICS 

ENGINEERING 
REPRESENTATIVES 
6061 W. 3rd St., Los Angeles 36, Calif. WE 7-0780 
800 San Antonio Rd., Palo Alto, Calif. DA 6-9800 
P.O. Box 6544. San Diego. Calif. AC 2-1121
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STATE-OF-THE-ART 
LOG IF AMPLIFIERS 
ON THE SHELF AT RHG

I

RHG ELECTRONICS LABORATORY, INC.
94 Milbar Blvd., Farmingdale, L.I., N.Y. 

Engineering-Sales Representative: 
WALTER ASSOCIATES 

P.O. Box 790, Menlo Park, Calif.
(415) DA 3-4606

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

Mailing office of publication: 394 Pacific Ave., Fifth Floor. Second class postage paid 
at San Francisco, Calif.

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

advertising
Bay Area & National: E. A. Montano, IEEE, 701 Welch Rd.. Palo Alto, Calif., (415) 321-1332

East Coast: Cal Hart, H & H Associates, 501 Fifth Ave., New York 17, N.Y., YU 6-5SS6 

Southern California: Jack M. Rider & Associates, 1709 W. 8th St., Los Angeles 17, Calif., HU 3-0537

Band­
width

2 me
3 me
5 me
5 me
2 me

10 me
2 me

10 me
20 me

2 me
20 me

Dynamic 
Range 
80 db 
80 db 
80 db 
80 db 
SO db 
80 db 
90 db 
80 db 
80 db 
90 db 
80 db

Model
L0502
L1003
L1505
L2005
L3002
L3010
L6002
L6010
L6020
L7002 
L12020

Risetime 
Capability 
0.5 jxsec 
0.3 #isec 
0.2 /xsec 
0.2 xxsec 
0.5 jtsec 
0.1 ^sec 
0.5 Mee 
0.1 asec 
0.05 zxsec 
0.5 rxsec 
0.05 Msec

STANDARD LOGARITHMIC IF AMPLIFIERS 
__SPECIFICATIONS __ _ 

Center 
Freq.
5 me

10 me
15 me
20 me
30 me 
30 me 
60 me 
60 me 
60 me 
70 me

120 me

The changing relationship of fuels 
for electric generation in the West 
shows the future dominance of coal 
and nuclear sources, as demonstrated 
on our cover and in the talk by James 
Moulton, vice president and executive

SPECIAL MODELS DESIGNED AND DELIVERED 
WITH MINIMUM DELAY. COMPLETE 

LOGARITHMIC RECEIVERS ALSO AVAILABLE.

UNRETOUCHED PHOTO OF OUTPUT PULSE, 
MODEL L2005 

(Horizontal scale: 5 ;xsec/cm)

SECTION MEMBERS! To stay on mailing list when you move, 
send address change promptly to IEEE National Headquarters, 

Box A, Lenox Hill Station, New York 21, N.Y.

Choose from RHG’s shelves the 
logarithmic IF amplifiers you 
need. A complete line is now 
available to reduce your hard­
ware costs, save valuable design 
time, and provide versatile sys­
tem compatibility. All standard 
models feature:
Wide Dynamic Ranges, To 90 db 
True Logarithmic Compression 

Excellent Pulse Fidelity

c o v e r
engineer, Pacific Gas & Electric Co., 
at the November 12 organizational 
meeting of the San Francisco Chapter 
of the PTG on Power. For more on 
Moulton’s talk, see page 5.

san francisco section officers
Chairman: William A. Edson Secretary: Jack L. Melchor
Vice Chairman: John C. Beckett Treasurer: Gerard K. Lewis
Membership Co-chairmen: Fred MacKcnzic, 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

GENERAL NOTES:
1. Standard input impedance - 50 ohms.
2. Standard output impedance - 90 ohms 

(cathode follower).
3. Logarithmic accuracy- ±:1 db over 60 

db range (minimum).
4. Lin and log outputs available- sepa­

rately or simultaneously.
5. All units employ militarized construction 

and components.
6. Duty factors up to 100% (cw) can be 

handled.

volume 10, number 7 • december 1, 1963
Published twice a month except July and August by San Francisco Section, 

Institute of Electrical and Electronics Engineers



Wednesday, December 11

Thursday, December 12

Tuesday, December 17

LivingstonSyriotasWard
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SANTA CLARA VALLEY SUBSECTION 
8:00 P.M.

Sun Seeker (Two Axis Solar Servo System)
John W. Cecil, flight control electronics, Lockheed MSC
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto

meet i n g

PROFESSIONAL TECHNICAL GROUP CHAPTERS
Military Electronics

6:30 P.M. • Wednesday, December 11
Annual social affair. Bring your wife and friends
Dinner: Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: Vic Conrad: 326-4000, Ext. 2212

Power

R. G. Livingston, project engineer, process computer section, General Electric Co.
Place: Engineers Club of S.F., 206 Sansome St., San Francisco 
Dinner: 6:30 P.M. (cocktails at 5:30) 
Reservations: Engineers Club, GA 1-3184

Reliability

trol for power plant automation will 
follow the business meeting. The re­
port will be presented by A. A. Ward 
of Southern California Edison Co., 
A. G. Syriotas of Bechtel Corp., and 
R. G. Livingston of General Electric. 
Advance reservations are urged.

meeting ahead

SUN SEEKER
John W. Cecil, senior research engi­

neer, Lockheed Missiles and Space 
Company, will talk to the Santa Clara 
Valley Subsection about a new sun­
seeker servo system now under devel­
opment. The December 11 meeting 
will be held at the Lockheed Audi­
torium, Building 202, Stanford Indus­
trial Park, Palo Alto.

The particular electro-mechanical 
system under discussion controls the 
attitude orientation of the solar cell 
arrays so that they face the sun. The 
operation is similar to other sun­
seekers with the exception that the de­
vice controls orientation in two axes. 
The servo amplifier is unusual in that 
it is, in effect, a hybrid analog/digital 
device. This configuration was chosen 
in order to achieve high efficiency with 
respect to power consumption. The 
operation during the acquisition and 
tracking phases will be described with 
emphasis on fields of view and per­
formance of the unique solar detection 
assemblies utilized. Some of the initial 
system concepts and design mechan­
izations which were considered early 
in the program will be discussed with 
trade-off considerations to be explored.

The actual electronics assembly, a 
combination of welded module and 
printed circuit board techniques, will 
be described in some detail. Slides 
will be used to show exploded views 
of the package. An operating proto­
type model of the complete servo sys­
tem, including sensors, will be demon­
strated.

6:30 P.M.
(Ladies night and banquet)
This is your captain speaking
Captain Larry Ives, veteran pilot with Trans World Airlines
Place: Dinah’s Shack, 4269 El Camino Real, Palo Alto 
Dinner: 6:30 P.M., Dinah’s Shack
Reservations: 739-4321, Ext. 24211, by December 10

Space Electronics and Telemetry 
8:15 P.M.

Communication applications of lasers
Dr. B. J. McMurtry, Sylvania Electronics Systems, MDD, Mountain View 
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. 2024, by noon, December 17 
Coffee and doughnuts after the meeting

7:30 P.M. • Tuesday, December 10 
(Election of interim officers and adoption of chapter bylaws) 
Progress report on computer control of power plant automation
A. A. Ward, assistant mechanical engineer, Southern California Edison Co.
A. G. Syriotas, senior engineer, computer applications, Bechtel Corp.

ahead

LADIES NIGHT

The PTG on Reliability will be host 
to the ladies at their annual banquet 
and lecture to be held at Dinah’s 
Shack at 6:30 p.m. on Wednesday, 
December 12.

The group and ladies will be hon­
ored by the presence of the guest 
speaker, Captain Larry Ives, veteran 
pilot with TWA. The captain’s talk, 
which will be supplemented with 
slides, film, and tapes, should be as 
equally interesting and informative to 
the ladies as to the technically minded. 
The talk will cover, among other 
things, the captain’s responsibilities, 
problems of flying an airplane, instru­
mentation and navigational aids used 
during take-off, flying, and landing. 
Where else is reliability and the man­
machine concept so important?

meeting ahead

POWER ELECTION SCHEDULED DECEMBER 10
Election of interim officers for the 

San Francisco Chapter of the PTG on 
Power and adoption of bylaws for the 
chapter will take place at the Decem­
ber 10 meeting of the group at the 
Engineers Club.

A progress report on computer con-
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Speakers at the November 12 PTGP chapter organizing meeting 
included (left to right) J. E. Barkle, Bechtel Corp., chapter organ-

gr i d — 5

More than 120 potential members 
of the Power PTG chapter gathered at 
the San Francisco Engineers’ Club 
November 12 to consider details of 
organization and to hear PG & E’s 
James Moulton discuss the changing 
fuels picture for electric power genera­
tion in the West.

Presiding was John Barkle, Bechtel 
Corp., who will also act as organizer 
and chairman of an ad hoc committee 
which is expected to recommend a 
slate of officers for election at the De­
cember 10 meeting. These officers 
would act until a permanent organiza­
tion is set up, locally and nationally, to 
take effect July 1, 1964. Nominated to 
serve on the committee were John 
Beckett, Hewlett-Packard Co.; Charles 
Hochgesang and M. G. Lewis, Bech­
tel Corp.; Werner Stimus, Kaiser En­
gineers; Victor Kaste and James Tice, 
General Electric; William Johnson, 
Robert Miller, Charles Sedam, and 
James McCann, Pacific Gas & Elec­
tric Co.; Edward Morris, Westing­
house; Prof. Charles Dalziel, Univer­
sity of California; Thomas Maley, 
I-T-E; Walter Michalke, Alcoa; and 
Edwin Fleischmann, consultant.

Electrical generation is expected to 
increase west of the continental divide 
from 133 billion kwhr in 1960 by four 
times to 538 billion in 1980 and ten 
times to 1,378 billion kwhr in the year 
2000, said Moulton. In relation to 
total energy used, electricity will move 
up from 22 percent to 37 percent to 
48 percent in those same years. These 
figures were quoted from a recent re­
port (No. 18) of an advisory commit­
tee headed by Moulton for the Federal 
Power Commission’s national power 
survey.

Moulton said the predictions are 
based upon anticipated increases in 
population from 23,672,000 in 1960 
to 39,800,000 in 1980 and to 58,600,- 
000 in 2000, and increased usage of 
electricity per capita. Limited devel­
opment possibilities for presently used

meeting review
POWER FUTURE TOLD; PTG CHAPTER

energy sources, such as hydro, gas, 
and oil, will require further develop­
ment of coal reserves and accelerated 
use of nuclear fuel after 1970. Gen­
eration from coal mined on both sides 
of the continental divide will account 
for about 28 percent of the total by 
the year 2000. Nuclear will account 
for nearly 50 percent, with the heavi­
est concentration of such power plants 
on the Pacific Coast. Delivered prices, 
smog control, and declining nuclear 
costs will virtually keep coal out of 
California except for metallurgical 
use. Oil will continue in use in Cali­
fornia, with air pollution control tend­
ing to limit growth. Gas will be used 
increasingly until the early 1970’s, 
after which nuclear generation will 
account for most of the increase.

Regarding transportation of energy, 
Moulton said the report shows that 
transportation in the form of electric­
ity over high-voltage lines is generally 
the most expensive method. Next to 
moving nuclear fuel by rail, shipment 
of oil by tanker is cheapest. Oil by 
pipeline and by rail or tank truck is 
more expensive. Gas by pipeline is 
more expensive than oil by pipeline 
because gas, even under compression, 
contains less energy per volume. Re­
cent estimates for moving coal as 
slurry in pipelines or by means of in­
tegral train show these methods are 
becoming competitive with gas pipe­
lines.

Power-oriented section members 
are reminded that a completed sub­
scription order form for Power Ap­
paratus and Systems automatically 
makes them members of the San Fran­
cisco Chapter of PTGP being formed. 
If they have not yet completed the 
order form recently mailed, they are 
urged to do so and mail it with a 
check for $6.00 to the section office. 
Additional forms and explanatory 
news letters are available from the 
office or from Jack Barkle or Chuck 
Hochgesang at Bechtel.

meeting review
BRAIN WAVES

The first PTGBME meeting was 
held October 9 on the Berkeley cam­
pus of the University of California, in 
keeping with a philosophy of rotating 
this year’s meetings among the Palo 
Alto, San Francisco, and Berkeley 
areas. This practice should increase 
both attendance and interest in the 
bio-medical sessions.

The subject of Professor Freeman’s 
talk was “Brain Waves and Signal 
Identification” and it was accompa­
nied by a demonstration of how sig­
nals are received from electrodes im­
planted in the brain of a live and 
otherwise normal cat.

Professor Freeman told an audience 
of about 50 that signal identification 
involves receiving, measuring, and in­
terpretation. For better understanding 
of the nature of the brain waves, the 
measurement of the signal from an in­
dividual brain cell was treated. The 
signal from this isolated cell takes on a 
variety of forms depending on posi­
tion of recording electrodes and type 
of polarization the cell is undergoing. 
Professor Freeman’s work involves re­
cording from groups of brain cells—all 
interacting.

The stimulus to the animal is a bi­
polar, 5V, 100m sec wave which is 
sync’d to an oscilloscope. Visible on 
the scope face is a repetitive wave­
form mixed with some random signal.

Professor Freeman explained how 
the mathematical transfer function for 
this signal is derived. The resulting 
equation becomes quite complicated 
when the non-linear behavior of the 
brain cells to stimulus is taken into ac­
count. When the random signal is 
averaged out, a damped sinusoid sig­
nal results but this is complicated by a 
varying frequency, decay rate, and 
phase shift with time. At this time no 
mathematical model perfectly fits the 
experimental data.

The formal meeting was followed
(Continued on page 7)

magnetic Technology Corp.; James S. Moulton, vice president and 
executive engineer, Pacific Gas & Electric Co., principal speaker; and 
John C. Beckett, Hewlett-Packard Co., section vice chairman
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an exceptionally wide range of capac­
itors. Reactive and resistive compo­
nents of the test capacitor impedance 
are detected in phase sensitive detec­
tors and the proportional DC voltages 
measured by integrating digital volt­
meter (ratiometer) circuitry which is 
insensitive to noise in the signals.

Several other types of circuits 
widely used in manual testing of ca­
pacitors were considered. These in­
cluded the capacitance comparison 
bridge, ratio transformer, impedance 
comparator, and operational amplifiers 
with constant test voltage. Principal 
difficulties in adapting these to an au­
tomatic system included the fact that 
some measure the equivalent parallel 
capacitance while others require elec­

tromechanical servo switching for null­
ing each reading.

Component scanning is complicated 
by a requirement that a predetermined 
exposure to polarizing voltage is 
necessary for correct measurement of 
leakage current. This problem may be 
solved best by stick scanners now be­
coming available. Components are 
mounted on an intermittently moving 
assembly which transports them past a 
series of polarizing terminals to the 
test position. Only one component at a 
time is connected to the test terminals. 
This avoids switching problems such 
as stray capacitance effects, which 
might be encountered if elaborate 
switching systems were used.

CAL WORLEY

faster if 
used.

Next, the metalizing compound is 
fused to the ceramic in a six-stage 
hydrogen atmosphere furnace. Parts 
are carried through the furnace along 
a 50-foot conveyor to be heated in six 
stages to l,450°C. Here, the glass 
migrates to the surface of the ceramic 
and bonds with the manganese while 
the molybdenum forms a .001-inch 
film on the surface of the ceramic.

The metalized areas of the ceramic 
can be plated with silver, copper, 
nickel, and gold. Or they can be 
brazed to other metal parts using cop­
per, copper alloys, or silver. This proc­
ess will give seals capable of holding 
10“8mm Hg vacuum at over 700’C. 
The bond is stronger than the ce­
ramic.

After the talk Stan Jepson, manager 
ceramic-metal production, and several 
Eimac employees led a comprehensive 
tour through the production facility. 
This included the ceramic painting 
room where the moly-manganese is 
applied, the Harper furnace for sinter­
ing the moly to the ceramic, and the 
various brazing operations.

RONALD K. CHURCH

review

CERAMIC-TO-METAL SEALING AT EIMAC
In October, members of PTGPEP 

chapter visited the Eitel-McCullough 
Corporation in San Carlos. Robert Cul­
bertson, manager of the process and 
materials lab, described their ceramic 
to metal sealing process.

Ceramic to metal seals had their be­
ginning in Germany about 20 years 
ago during World War II. They are 
used in vacuum tubes, diodes, rocket 
igniter bodies, microwave windows, 
and similar applications. Although 
there are several hundred ceramic 
metalizing mixes and processes, Eimac 
specializes in the molybdenum man­
ganese process. They begin with a 
high ratio of aluminum oxide crystals 
to glass in the ceramic. This results in 
less warpage at high temperatures.

The ceramic blanks are first im­
mersed in red dye which makes any 
cracks readily visible as the dye seeps 
into them. The blanks are then 
cleaned and coated with a molyb­
denum manganese preparation. This 
consists of about 80 percent molyb­
denum and 20 percent manganese 
suspended in a nitrocellulose lacquer 
base. The preparation can be applied 
with automatic rollers, hypodermic 
syringe, or silkscreen. The compound 
dries in about 15 minutes in air, or

meeting review

CAPACITOR TESTING
A new automatic capacitor meas­

urement system was the subject dis­
cussed at the first PTGIM meeting in 
October. Ralph Lydecker, group 
leader, data acquisition systems, Dy- 
mec division of Hewlett-Packard Co., 
was speaker.

Requirements for the system were 
basically established by needs of ca­
pacitance manufacturers and users 
who do a large amount of testing, 
such as the aerospace industry. Fea­
tures considered essential include au­
tomatic operation with recording out­
put capability, high accuracy, high 
reliability, and speed. Capability of 
testing a wide range of capacitance 
values also was believed mandatory, 
including high-valued capacitors used 
in transistor circuitry since these now 
constitute a substantial part of capac­
itor usage. Such capacitors present 
unique measurement problems be­
cause they typically have relatively 
high dissipation which affects the ca­
pacitance measurements.

In equivalent circuits for an actual 
capacitor the loss is represented by re­
sistance in series, or in parallel, with 
a capacitance, and these equivalent 
capacitance values differ by a factor 
depending on dissipation. The dif­
ference is small for low dissipation 
(high Q) components, but is signif­
icant for moderate to high loss capac­
itors. The dissipation is directly ex­
pressed by the series circuit, so high­
valued capacitors are now generally 
specified in terms of equivalent series 
capacitance and dissipation factor.

Lydecker reviewed a new all-elec­
tronic system designed to meet these 
requirements. The completely solid 
state circuitry provides direct digital 
readout of both series capacitance and 
dissipation factor with capacitance ac­
curacy of approximately 0.1 percent 
of reading over much of the measur­
ing range which extends to 4,000 mf. 
Capacitance readings are in percent of 
nominal (normalized) form. Measure­
ment speed is one or more components 
per second depending on setup. Fea­
tures are included for measuring leak­
age currents and for application of 
polarizing voltage.

The basic circuit is a constant cur­
rent bridge utilizing a pair of opera­
tional amplifiers with a precision ref­
erence capacitor and the test capac­
itor, respectively, in their feedback 
circuits. Both amplifiers are driven 
from a single source through precision 
resistors which are the standards es­
tablishing the ratio of the currents in 
the capacitors. Advantages of the re­
sistance standards are precision, size, 
stability, and the ability to measure

an infrared drying oven is
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ERROR-CORRECTING CODES
The PTGIT chapter held its first 

and second meetings of the 1963-64 
year in October. Both meetings took 
place at Stanford Research Institute, 
Menlo Park, and both speakers ad­
dressed themselves to the general sub­
ject of error-correcting codes.

At the October 10 meeting, Dr. 
Richard C. Singleton, a senior re­
search mathematical statistician in the 
Mathematical Sciences Department at 
SRI, spoke about his work on “Maxi­
mum Distance Q-nary Codes.” These 
are codes based on a symbol alphabet 
containing q different symbols (instead 
of the usual q = 2). If such a code 
contains qk words, each n symbols 
long, then the (minimum) Hamming 
distance cannot exceed n — k + 1. The 
speaker concerned himself with codes 
attaining this maximum distance, d. It 
was shown that such codes are neces­
sarily separate codes. In fact, every set 
of k places may be regarded as infor­
mation positions, with the remaining 
r = n — k places as redundant (check­
ing) positions.

Dr. Singleton proved that codes 
with k = 2 information places and 
d = r 4- 1 = n — 1 are equivalent to 
sets of r pair-wise orthogonal latin 
squares of order q. These are known 
to exist for r = q — 1, when q is a 
prime or prime power. Codes for 
k = 1 (also for r = 1) can be shown 
(almost trivially) to exist for any n and 
q. Codes dual to the latin square codes 
yield maximum distance codes for the 
case r = 2, d = 3 for any k < q — 1 
(q-nary Hamming single-error-correct­
ing codes). Hence the interesting and 
difficult part of the problem of con­
structing maximum distance q-nary 
codes occurs for k > 2, r > 2.

It was shown that when both k and 
r are at least 2, then neither k nor r 
can exceed q — 1 in a maximal dis­
tance code. However, the existence 
problem for such codes is not com­
pletely solved. A number of special 
results were given without proof. For 
k = 3, the desired codes exist with 

(.Continued on page 8)

by a lively discussion period and in­
terested persons were allowed to ob­
serve how the electrodes are posi­
tioned in a cat’s brain. Also observed 
was the use of the CAT-400A (Com­
puter of Average Transients) to re­
move the random noise from the stim­
ulus-evoked signal. This device is es­
sentially a small digital computer 
which enables a researcher to extract 
a repetitive signal from random sig­
nals or noise.
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Program: K. O. Anderson, General 
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Technical Conference, Huntington- 
Sheraton, Pasadena, Calif. IEEE. Pro­
gram: D. B. Carson, General Electric 
Co., P.O. Box 2830, Los Angeles 54. 
Bound proceedings.

April 13-15 — Farm Electrification 
(Rural) Conference, Brown-Palace Ho­
tel, Denver, Colo. IEEE. Program: 
C. C. Ambrosius, Illinois Power Co., 
500 S. 27th St., Decatur, Ill. No pro­
ceedings.

SPECIFICATIONS: (Model *2P444E104B5) 
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events of interest
IEEE NATIONAL MEETINGS

February 24-25—Seminar on Writ­
ing Improvement Programs for Engi­
neers, Delmonico Hotel, New York. 
PTGEWS/PTGED. Program: Chas. 
A. Meyer, RCA, Harrison, N.J.

April 1—Mining Industry Technical 
Conference, Wilson Lodge, Gelbay 
Park, Wheeling, W.Va. IEEE, et al. 
Program: R. V. Bovenizer, Hanna 
Coal Co., Cadiz, Ohio.

April 1-2—Fifth Symposium on En­
gineering Aspects of Magnetohydro­
dynamics, MIT, Cambridge, Mass. 
IEEE/AIAA/MIT. Program: Dr. G. 
S. Janes, Avco Everett Research 
Labs., Everett 49, Mass. Proceedings.

April 6-7—Rubber & Plastics Indus­
try Conference, Sheraton-Mayflower 
Hotel, Akron, Ohio. IEEE.

April 6-8—International Conference 
on Nonlinear Magnetics (INTER-

r =■ q — 1 (hence n = q + 2) and 
d — q if and only if q is a power of 
two. More generally, for q = pm, a 
(linear) code exists with d = r 4- 1, 
n = q + 1 whenever k satisfies 
2 < k < q - 1.

A small but intensely interested 
audience followed Dr. Singleton’s 
arguments in close detail, as judged 
by the large number of intelligent 
questions that were put to the speaker.

At the second meeting, held on 
October 24, the speaker was Profes­
sor David A. Huffman, visiting this 
year at Stanford University’s Depart­
ment of Electrical Engineering. Dr. 
Huffman is a full professor in Elec­
trical Engineering at Massachusetts 
Institute of Technology. His talk was 
entitled, “Geometric Approach to 
Low-Density Parity-Check Codes.” 
After reviewing some basic concepts 
of error-correcting codes, using the 
well-known Hamming codes by way 
of example, Dr. Huffman explained his 
new graph-theoretic approach—some­
thing he has come upon only during 
the past few weeks.

Briefly, a linear graph of n 
and k independent loops can 
to define a binary group code with 2k 
n-bit words, each word having k infor­
mation digits. The following corre­
spondences exist: (1) each branch cor­
responds to a digit position of the 
code, (2) each fundamental loop (mesh 
in a planar graph) defines a code gen­
erator (having 1’s in positions corre­
sponding to the branches which make 
up that loop), (3) the branches making 
up n — k independent cut-sets (which 
can be taken-around n — k nodes) de­
fine the parity checks that the code

satisfies, (4) the minimum distance be­
tween any two distinct code words is 
equal to the number of branches in the 
“shortest” loop of the graph. The set 
of all 2k code words corresponding to 
a given graph is obtained by taking 
the “mod two” sums of the k funda­
mental loops in all possible ways, 
branches common to an even number 
of loops being “canceled out,” so to 
speak.

This geometric approach has some 
attractive features: both the minimum 
Hamming distance (hence also the 
correction capabilities of the code) 
and the complexity of the parity 
checks required are directly obtain­
able from the graph. The speaker ex­
ploited these properties to construct a 
family of codes based on the “com­
plete” graphs (these graphs have one 
branch for each pair of nodes). The re­
sulting codes have the parameters: 
n = p(p + l)/2, k = p(p — l)/2, p 
parity checks
and a Hamming distance of three. 
They have somewhat higher redun­
dancy than the Hamming codes, but 
they involve considerably fewer parity 
check operations for a given block 
length, n. This could be an attractive 
advantage in applications where ease 
of implementation is more important 
than code efficiency.

Strangely enough, the standard 
Hamming codes do not have a graph- 
theoretic interpretation in Huffman’s 
terms. Professor Huffman closed his 
provocative exposition with some com­
ments on the relation between the 
four-color map coloring problem (still 
unsolved) and some coding problems 
related to planar graphs.

BERNARD ELSPAS
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publication notes
ENGINEER-TO-ENGINEER

Think twice before you throw away 
that no-longer-wanted engineering 
journal, scientific publication, or tech­
nical textbook. Even though they may 
seem outdated, the basic information 
they contain does not change. And 
foreign universities need them.

American engineers and scientists, 
actively supporting the People-to- 
People program through international 
exchange of information, friendships, 
and assistance to technical people of 
other countries, are doing something

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.

scientist retirees. Shipments are pre­
pared from lists furnished by overseas 
universities. Wherever possible, trans­
portation and custom costs are do­
nated by shipping agencies, export 
companies, industrial firms, and inter­
ested individuals.

For the convenience of Bay Area 
engineers, two collection points have 
been set up: Dr. E. G. Chilton, Man­
ager, Mechanics Dept., Stanford Re­
search Institute, 333 Ravenswood 
Ave., Menlo Park; and Engineers and 
Scientists Committee, People-to-Peo- 
ple, PG&E, 540 Bush St., San Fran­
cisco. Send prepaid or deliver pack­
ages comprising one year’s issue or 
more of technical publications (no 
trade magazines). More information on 
the program may be obtained from the 
Committee, c/o Chinatown Branch 
Library, 1135 Powell St., San Fran­
cisco 8, Attn: Melville N. Clark.

other countries, 
about it.

Inaugurated in 1956, the People-to- 
People activity is a massive non­
partisan patriotic effort of communica­
tion between Americans and their 
counterparts throughout the world. 
The Engineers and Scientists Commit­
tee is one of a number of specialized 
volunteer groups formed to provide 
active participation in the program. 
Presently, the committee’s most press­
ing project is to collect engineering, 
technical, and scientific publications 
for forwarding overseas to engineering 
deans, science professors, students.

Material is assembled at collection 
centers where it is sorted and packed 
by volunteers, mostly engineer and
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Lavoie Laboratories, Inc  
Laboratory For Electronics . 
Lind Instruments, Inc  
Lindgren & Associates, Erik A. 
Lowell Instrument Laboratories 

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

McCarthy Assoc. 
O’Halloran Assoc. 
..The Thorson Co. 

White & Co.
W. K. Geist Co.

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

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

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

Stevens Manufacturing Co.
Stewart Engineering Co.
Syracuse Electronics, Inc.
Systems Research 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 
. T. Louis Snitzer Co.

G. S. Marshall Co. 
White & Co. 

..... Costello & Co. 
....... Walter Assoc.

W. K. Geist Co. 
Artwel Electric 

Moxon Electronics

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

.............. White & Co.
Goodrich & Assoc.

Perlmuth Electronics 
.... Wright Engineering 

Jay Stone & Assoc.
 Jay Stone

V. T. Rupp Co. 
O’Halloran Assoc.

 Premmco
 Peninsula Assoc.

.......West Eleven

Radiation at Stanford O’Halloran Assoc.  
Radiation Instr. Devel. Labs, Inc R.W. Thompson 
Rawson Electrical Instrument Co. McCarthy Assoc. 
Ray Proof Corp  McCarthy Assoc. 
Raytheon-Rayspan Perlmuth Electronics 
RCL Electronics, Inc  
Renco Dry Box Glove Company 
Rixon Electronics, Inc  
RHG Electronics Laboratory .... 
Rohde & Schwarz Sales Co. ... 
Rowan Controller Co  
Rutherford Electronics

Thompson Associates, R. W. 
4135 El Camino Way, 
Palo Alto; 321-6383

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

Tally Corp  
Tamar Electronics, Inc  
Telewave Laboratories, Inc. 
Telonic Industries & Eng.
Tenney Engineering, Inc  
Test Equipment Corp  
Thermal Systems, Inc  
Trak Microwave Corp  
Transistor Specialties, Inc. 
Transnuclear Corporation ... 
Tri-Ex Tower Company  
Trimm Inc...................-
Trygon Electronics, Inc  
Tucor Company 

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

...... Moxon Electronics 
Premmco, Inc. 

j. Louis Snitzer Co. 
T. Louis Snitzer Co. 

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

............. Costello & Co. 

......Wright Engineering 
O’Halloran Assoc. 

................ White & Co. 
,R. W. Thompson Assoc. 
R. W. Thompson Assoc. 
...... Moxon Electronics 
..... Wright Engineering

Velonex (Div. Pulse Eng.) T. Louis Snitzer Co. 
Vernistat Div. Perkin-Elmer Corp Artwel Electric 
Vidar Corporation Moxon Electronics 
Vitramon, Inc 6. S. Marshall Co.

Ultronix, Inc _............. W. K. Geist Co.
United Shoe Machinery Corp. Premmco, Inc. 
United States Dynamics .. White & Co. 
Utah Research & Development Co...The Thorson C'

Waters Corp ...........
Waters Manufacturing, Inc.
Watkins-Johnson Co  
Wayne-George Corp.  
Weinschel Engineering, Inc. 
Western Microwave Laboratories, Inc. 
Wilk Instruments 
Wiltron Co
Wincharger Corp. (Zenith Radio Corp.) 
Winslow Electronics, Inc.
Wyle Labs/Mfg. Div

Perlmuth Electronics 
West Eleven 

....... W. K. Geist Co.
Sensitive Research Instrument . O’Halloran Assoc. 
Shielding Division, Shieldtron, Inc. McDonald Assoc. 
Sierra Electronic Div. of Philco Corp. T. L. Snitzer 
Singer Metrics (Panoramic Products) Carl A. Stone 
Somerset Radiation Labs.  Peninsula Assoc. 
Sorensen O'Halloran Assoc. 
Spectra-Physics, Inc O’Halloran Assoc. 
Sperry Microwave Company McCarthy Assoc. 

 .......Artwel Electric 
Perlmuth Electronics 
.........Artwel Electric
...Moxon

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

Sage Laboratories
Sangamo Electric Co.—

Electronic Systems Div. 
Scientific Data Systems . 
Scott, Inc., H. H

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. 
Melcor Electronics Corp. Components Sales Calif. 
Metex Electronics Corp. Perlmuth Electronics 
Metrix, Inc White & Co. 
Netron Instrument Co Components Sales Calif. 
Micro-Power, Inc  Walter Assoc.
Microsonics, Inc  Perlmuth Electronics 
Nicro-Tel Corp Walter Assoc. 
Microwave Associates Elliott Recht Assoc. 
Microwave Electronics Corp. Jay Stone & Assoc. 
Millitest Corp Components Sales Calif. 
Motorola Communications

& Electronics Div. 
MSI Electronics, Inc. 

I Narda Microwave Corp. O’Halloran Assoc. 
I Navigation Computer Corp. T. Louis Snitzer Co.

| Northeast Scientific Corporation White & Co.

Premmco, Inc.
| 2406 Lincoln Ave.,

Alameda; LA 3-9495
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Member POSITIONS AVAILABLE
N. E. Boyle K. J. Mellor
D. F. Norlander
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R. C. Service

UNITED AIR LINES, Maintenance Base, 
Keith M. Cummings (.left); ADMIRAL 
CORPORATION, Palo Alto Division, Wil­
liam Milwitt.

R. B. Arps 
D. M. Boardman
C. W. Bundy 
A. J. Critchlow
D. F. Crosby 
A. G. Daulton 
G. W. Deakin 
P. N. Duggan 
A. C. English 
T. E. Everhart 
T. R. Fredriksen 
W. J. Gluchoski 
J. W. Goodman 
R. M. Graven

BECKMAN INSTRUMENTS, Spinco Di­
vision, Robert J. Ehret (left); VARI AN AS­
SOCIATES, Quality Assurance and Reliabil­
ity, Eric B. Edberg.

R. Muller, Jr.
B. No we
R. M. Nutting
P. L. Prince
J. II. Quinn
J. Richards
G. D. Scannell
D. L. Scott
E. A. Sloane 
P. D. Stogis
H. Ueda
A. E. Victor 
P. N. Williamson

P. E. Burcher
D. L. Brown
O. E. Christopherson
H. A. Cole
C. S. DeLong, Jr.
R. W. Fitzsimons
C. T. Gutleben
N. A. Harris
E. T. Herfurth
F. R. Holmstrom
P. G. Hussey
T. A. Jolly
D. T. S. Leong

J. C. Metzger 
J. J. Miotke, Jr.
D. E. Morgan
E. D. Nielsen
L. L. Peden 
R. E. Runyon
C. W. Seuert 
A. Sigari
J. Singleton 
J. J. Smith
M. E. Smith 
R. K. Tobin
D. E. Williamson

-

Following are the names of IEEE 
members who have recently entered 
our area, thereby becoming members 
of the San Francisco Section:

M. I. Alvarez 
P. Arcuni 
T. Bellucci 
L. A. Cangianelli
E. C. S. Chan 
J. P. Crumpacker 
T. E. Darby. Jr.
F. Frankos, Jr. 
H. K. Gondo
G. S. Hamilton
H. J. Hoechstetter 
D. W. Kellerman 
T. C. Lutton

D. J. Williamson

V. C. Harding 
E. T. Hatley 
R. Hayes
C. Horvath 
L. A. Howard 
B. L. Irwin
R. E. James
S. F. Kaufman
D. L. Leichtweis 
G. A. Madson 
G. R. Penn
V. F. Peterson
W. L. Quackenbush 
R. L. Robinson

D. G. Sant

........2
9
8

.Cover 4

GRANGER ASSOCIATES, RF Equip­
ment, David S. Pratt (left); LENKURT 
ELECTRIC CO., INC., Chief Engineer, Lyle 
R. Groberg.

the

ADVERTISING RATES:
Members: $15 for 1st col.-inch, $10 for 2nd, 
$5 for each additional. Non-members: $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-commissionable. Deadlines: 10th of 
month for first-of-month issue following; 
25th of month for 15th-of-month issue fol­
lowing.

t h e
MEMBERSHIP COMMITTEE

> Jl
Ward Write or call: Ernesto A. Montano or Rita 

Earnshaw, IEEE Grid, Suite 2210, 701 
Welch Rd., Palo Alto, 321-1332.

GENERAL ELECTRIC, S. F. Apparatus 
Service Shop, K. B. Rymer (left); SYL­
VANIA, Electronic Systems—West, Sadao 
Baishiki.

Following are the names of mem­
bers who have recently been transfer­
red to a higher grade of membership 
as noted:

Under the co-chairmanship of Fred 
MacKenzie, Stanford Research Insti­
tute, and William Warren, Shell De­
velopment Co., the San Francisco 
Section has a large and active mem­
bership committee with 83 current 
members from 73 firms and institu­
tions throughout northern California. 
In order to acquaint section members 
with this committee so that they can 
refer membership and upgrading in­
quiries to the committee member in 
the company, the Grid begins in this 
issue a photo feature on them.

Following are the names of indi­
viduals who have been elected to cur­
rent membership:

9
2

PROJECT
ENGINEERS
We have several key positions for talented 
Engineers seeking challenging product de­
sign and development work. These men 
must have a strong background in RF 
circuitry through the UHF frequency range 
and in amplifier and receiver design.

RS Electronics is a forward looking com­
pany, well-established oyer the past decade 
as a manufacturer of high-performance air­
borne equipment. It offers excellent growth 
opportunities based on i.;JT;;--J 
tions.

Send resume in confidence to:
D. K. Smith

RS ELECTRONICS Corp.
795 Kifer Road

Sunnyvale, California
—an equal opportunity employer—

Advertisers & Agencies
Forum Personnel Agency 9

John Patrick Starrs, Inc.
General Capacitor Co

William E. Clayton & Assocs., Inc.
Gertsch Products, Inc Cover 3

Balsam Advertising Inc.
Granger Associates

West Associates
Hewlett-Packard 

L. C. Cole Co., Inc.
Lindgren/White & Co .........
Massey’s Temporary Service.....
National Press .........................
Neely Enterprises  

L. C. Cole Co., Inc.
O’Halloran Associates ........

Henry R. Cordova Advertising
Ostrander Associates................
Rantec Corp...............................

Rifkin Co.
RHG Electronics Laboratory, Inc. 

Beecher Assocs., Inc.
Technipower, Inc  

GLM Assocs., Inc.
Tech-Ser, Inc

Writing and Advertising, Inc.
Tektronics, Inc

Hugh Dwight Advertising

Microwave Electronics Engineer, Ph.D., 
desires position in research and devel­
opment. Experienced in the design of 
microwave amplifiers, oscillators, har­
monic generators, traveling wave tubes, 
circuit elements.
Complete resume available. Call or 
write: S. Solomon, 2140 Vallejo St., San 
Francisco, Calif. JO 7-6453.



GERTSCH STANDARDS RECEIVERS

VLF

WWV

— provide rapid calibration checks 
on frequency and time standards... 
frequency comparisons against 
carrier-stabilized frequency trans­
missions—with high accuracy.

PCR-1 Phase 
Comparison ReceiverI

—Gertsc/j —
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

RHF-l High-Frequency
Standards Receiver

VLF Phase Comparison Receiver—an all solid-state receiver incorporating a 
built-in servo-driven, strip-chart recorder. Instrument features front-panel 
frequency selection, permitting rapid switching of up to 4 plug-in frequencies 
within the range of 10 to 100 kc. Frequencies are easily changed or added as 
they are needed. PCR-1 is for use with local frequency standards accurate to 
1 part in 106 or better. Unit utilizes the propagation stability of low-frequency 
waves, allowing comparisons to an accuracy of 5 parts in 1010 to be made in 
one hour. Send for Bulletin PCR-1.
WWV High-Frequency Standards Receiver. Instrument is an all-transistorized 
superheterodyne unit designed for receiving WWV and other high-frequency 
standard transmissions. Ideal in precision time measurements, reception of 
standard audio frequencies, pulse code modulation, and radio propagation 
notices transmitted at these frequencies. Local frequency standards com­
parisons accurate to 1 part in 107. Operates from either a 115/230-voIt power 
line, or a 12-volt battery. Send for Bulletin RHF-l.
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HARRISON

NEELY SANBORNMOSELEY

I

II

HEWLETT 
PACKARD

PUSH BUTTON
When you push the Neely button, you get two 
things fast. One is the continuous coverage of elec­
tronic instrumentation provided by the Hewlett- 
Packard family of companies. The other is the 
broad experience and application engineering 
background of your Neely Field Engineer. To­
gether, they add up to the best way to solve 
almost any instrumentation problem.

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

Furthermore, each Neely office has a trained 
staff for processing and following through orders 
-personalized attention that saves you time and | 
trouble. And when instruments need repair or 
calibration, Neely provides factory-authorized 
service on both in-and-out-of-warranty work. For 
complete instrumentation service, push the Neely 
button and your problems are solved.


