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Announcing Item #5 in the Fluke ’65 Pacesetter Line
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Model 540B with A40 Current Shunt in place 
and A55 Thermal Converter in foreground.
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"State of the Art” Fluke 540B

^PERCENT ''•W 
\ eaa

The battery-operated solid state Fluke 540B Transfer Standard 
is available in bench or rack versions. Voltage range is 0.25 to 1000 

volts in 14 ranges. Galvanometer resolution is 0.0012%/scale 
division at rated input. Accessories include A40 Current Shunts for 

thermal AC/DC current transfers to 10 amps and A55 Thermal 
Converters for extension of frequency range to 50 MC.

FLUKE • Box 7428, Seattle, Washington 98133 • Phone (206) 776-1171 • TWX: (910) 449-2850
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Here’s the new

TEST

Transfer Standard. AC-DC transfer accuracy 
is 0.01% to 50 kc without curves or tables. 
Fail-Safe overload protection prevents inad­
vertent damage to thermocouple and precision 
resistors. Internal galvo and thermocouple 
go together for perfect impedance match. DC 
input reversal switch. Turnover error <0.01%. 
Search meter marks percent of rated input. 
Low price, $895 ready to go.



for the
X-Y RECORDERS

PriceModel Price

$14907050A $ 975

135C $1190 $1950

135 $1650
$1950

135A $1650
$2050

7030A $1795 7590A $1985

$2650136A
7000A $2575

$31506SAI
$3950 2FRA7 $3375
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2D-2A (bench) 
2DR-2A (rack)

2D-3 (bench) 
2DR-3 (rack)

2D-2 (bench) 
2DR-2 (rack)

to Hewlett-Packard/Moseley Division,
433 N. Fair Oaks Ave.. Pasadena. Calif.

HEWLETT ..?■!
PACKARD hp

Model
2D-4 (bench) 
2DR-4 (rack)

brief specs here, then call your hp field 
engineer for a demonstration of the model 
most useful to you. Write for complete data

RECORD

NEELY
SALES DIVISION

North Hollywood, (213) 877-1282 • Palo Alto, (415) 
327-6500 • Sacramento, (916) 482-1463 • San Diego, 
(714) 223 8103 • Scottsdale. (602) 945-7601 • Tucson. 
(602) 623-2564 • Albuquerque. (505) 255-5586 • Las 
Cruces. (505) 526-2486 • Seattle, (206) 454-3971 
Denver. (303) 771-3455 • Salt Lake City, (801) 486-8166

______________Characteristics_____________
S’/z" x 11" x-y basic systems recorder, 
________ single range, all solid state________  

8»/2" x 11" recorder, de input, 10 fixed ranges 
each channel and continuously variable 
8V2" x 11", compact portable, desk or 
rack mount 16 ranges and time sweep 
Similar to 135, but has one megohm 

_______ input impedance on 11 ranges_______  
8y2" x 11" x-y recorder, 100 microvolts/in. 

sensitivity, portable or rack mount;
AUTOGRIP0; 1 megohm input impedance on 

all ranges, floating and guarded, 
_______ high common mode rejection________ 

______ Two-pen x-y -y? version of 135A______  
10" x 10" rack mount recorder with automatic 
chart advance, up to 120 charts on single roll; 

one megohm input on 16 ranges each axis 
32" x 32" x-y recorder, ideal for plotting 

table; vertical or horizontal mounting

___________ Characteristics___________
11" x 17" recorder, de input, 10 fixed 

ranges and continuously variable
11" x 17" recorder, accepts de inputs 16 
ranges on each axis; built-in time sweep, 

____________all solid state____________ 
Similar to 2D-2, except provides one 

megohm input resistance on 11 ranges
Similar to 2D-2. omits built-in time base; 

ideal for computer use.
accepts ± 100 v computer reference 

11" x 17" x-y nuclear plotting system.
null detector, character printer

11" x 17 ' recorder, ac or de inputs on 
each axis, resettable time sweep;

AUTOGRIP'; 1 megohm input impedance 
on all ranges, floating and guarded. 
_____ high common mode rejection_____  
11" x 17" two-pen x-y.-y.- recorder, 

built-in time base

You can do your best plotting with Moseley 
servo-recorders. Moseley offers 52 models 

I of x-y recorders as well as a line of flexible 
i strip-chart recorders and today’s most 

complete line of accessories. Check the
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FOR THE BOOKLET LISTING COMPLETE 
CAPABILITIES. CALL YOUR FIELD OFFICE.

Here's an oscilloscope that 
doesn't care where you take 
it, how you take it there, or 
what you do with it after you 
get it there. It figures it can 
pretty well handle most 
situations that come along... 
and it figures correctly. 
It's the 

0 ® w
Tektronix Type 422 

Dual-trace DC-to-15 Me

1 1

o Vo *

Light weight—less than 21 pounds, with 
panel cover and included accessories.
Small size—only high, 10" wide, 16" 
deep, overall.
Low cost—only $1325 (AC version).

U.S Sales Price, Lo b. Beaverion Oregon

Tektronix, Inc. san franc/sco 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
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BRILL
for

PORCELAINcontents

& CERAMIC

CAPACITORSsolve,”

Renowned high-quality, stable Vitra-

military, commercial and industrial

in computers, communications systems

and instruments. Order from Brill

where Vitramon is stocked in depth

for off-the-shelf delivery.
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363 Sixth Street, San Francisco 9-1103 
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section news
CHAIRMAN’S REGION REPORT
During Calendar 1964 the San 

Francisco Section, its three subsec­
tions, and its 22 active group chapters 
had a total of 110 meetings, with a 
total attendance of 6,284 and an aver­
age attendance of 57, Chairman John 
C. Beckett reported at the meeting of 
the Region Six committee in Las Vegas 
on April 14.

Section meetings had an average at­
tendance of 121; subsection meetings 
an average of 69; and chapter meet­
ings an average attendance of 43. A 
study of the organization of the section 
in relation to the membership popula­
tion densities is under way, under the 
ad hoc chairmanship of C. F. Hoch- 
gesang, and will probably be con­
cluded in the Fall of 1965, he said.

New chapters activated during 1964 
were Aerospace, Nuclear Science, and 
Industry and General Applications. 
Two chapters, previously chartered, 
were reactivated—Circuit Theory and 
Vehicular Communications. The 
Power chapter, organized late in 1963, 
became official on July 1, 1964.

The record cards and mailing plates 
maintained by the section office 
showed a membership total on Decem­
ber 31 of 7,248, but headquarters rec­
ords show that the total was 7,692, a 
total difference of 444 members and a 
641 difference in higher grade mem­
bers. “This is a serious and continuing 
problem which we are hopeful that 
the headquarters computer can 
he said.

Following the decline in Grid ad­
vertising which began in September of 
1963, the section faced a potentially 
dangerous deficit in 1964. Retrench­
ment through cutting the Grid back to 

(Continued on page 14)

address all mail to
IEEE, Suite 2210, 701 Welch Road 

Palo Ako, California 94304 
Telephone: (415) 327-6622

Members: send address change promptly to 
IEEE, Box A, Lenox Hill Station, New York, N.Y. 

Send copy of letter to Section Office

applications. They are ideal for use

mon capacitors are suitable for

cover
The Piezoelectric Transducer, de­

signed by Vernon L. Rogallo, (shown 
on the cover) measurements research 
branch, Ames Research Center, for mi- 
crometeroid momentum measurement 
in outer space, has a more earthly pos­
sible application as well. The instru­
ment was used successfully in a biolog­
ical experiment to measure the heart­
beat of an egg embryo. Here, Air. 
Ro gal I o holds a tiny bob white whose 
heartbeat was measured throughout the 
embryonic stage. The measurement de­
vice is shown above the oscilloscope 
with a bobwhite egg in the plastic cup. 
This typical spin-off development from 
the NASA space program is one of 
many to be described and presented 
through films and slides at the June 1 
annual meeting of the section at the 
Palo Alto Cabana. (NASA photo)
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san francisco 
section officers

Chairman: John C. Beckett 
Vice Chairman: Jack L. Melchor 

Secretary: E. H. Hulse 
Treasurer: Fred J. MacKenzic 

Membership Chairman: Benton Newnum, 
Western Electric, 739-8340 

Publications Advisor: 
Howard Zeidlcr, 

Stanford Research Institute, 326-6200 
Executive Secretary: 
James D. Warnock, 

Section Office, Suite 2210, 701 Welch Road 
Palo Alto, California, 327-6622
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Monday, May 24

GROUP CHAPTERS

merging to form

Edwards
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Aerospace and Electronic Systems 
8:00 P.M.

EAST BAY SUBSECTION
8:00 P.M.

Annual ladies night and installation of officers
Plowshare—status and problems
Dr. Gerald Ilz. Johnson, associate director. LRL Plowshare program
Place: Kaiser Center, 300 Lakeside Drive, Oakland
Dinner: 7:00 P.M.. Kaiser Center banquet room
Reservations: Frank Chandler, OL 2-3770, by May 19

SANTA CLARA VALLEY SUBSECTION
7:00 P.M. • Wednesday, May 19

Field trip—tour of the Coyote facility of UTC
1050 E. Arques Ave., Sunnyvale
Place: Coyote
Dinner: none
Reservations: Steve Anderson, 262-2414, Ext. 572, or Don McCauley,

326-4350, Ext. 4757, by May 17

SAN FRANCISCO SECTION
6:00 P.M. • Tuesday, June 1

Annual meeting honoring 1965 Fellows and Prize Winners; installation of
1965-66 Section Officers

Spin-off benefits to the Bay Area resulting from space exploration
George G. Edwards, chief, office of technology utilization, NASA Ames Research

Center, Moffett Field
Place: Palo Alto Cabana, Circus Maximus Room
Social Hour: 6:00 P.M.
Dinner: 7:00 P.M. Roafct sirloin of beef, $5.75, including tax and tip
Reservations: Mrs. Helmke, Section Office, 327-6622, by May 28
Tables of ten may be reserved for Subsections, Chapters, Committees .and Com­

panies

Wednesday, May 19 
(Joint meeting of Aerospace, Military Electronics, Space Electronics and Teleme­

try, and Aerospace and Navigational Electronics, which are i v _ 
new group and chapter)

Bioastronautics and bio-medicine
]. A. Kraft. LAiSC; assistant manager, bioaslronaiitics
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Ralph Franks, 743-0525, by May 18

SANTA CLARA VALLEY SUBSECTION
7:00 P.M. • Wednesday, June 16

Wine-tasting dinner—ladies’ night
Charles McKenna, host
Place: Paul Masson Vineyards, Saratoga
Dinner: Evening, at the vineyard
Reservations: John May, 742-9155, or Don McCauley, 326-4350, Ext. 4757

Aerospace and Electronic Systems
7:30 P.M. • Thursday, May 27 

(Joint meeting of Aerospace, Military Electronics, Space Electronics and Telem­
etry, and Aerospace and Navigational Electronics which are merging to form 
new group and chapter)

20,000/200,000 RPM alternators and motors
Fred B. McCarty, senior development engineer. Airesearch Manufacturing Co., 

Torrance
Place: Old Plantation, El Camino Real at Bernardo, Sunnyvale
Social hour: 6:30 P.M.
Dinner: 7:30 P.M.—steak, $3.50 (including tax and tip)
Reservations: Mrs. Beverly May, 735-2226, by May 25

meeting ahead
SECTION ANNUAL MEETING

George G. Edwards, chief of the of­
fice of technology utilization at NASA’s 
Ames Research Center, Moffett Field, 
will be guest speaker at the annual 
meeting of the section on Tuesday, 
June 1. His subject, “Spin-off benefits 
to the Bay Area resulting from space 
exploration,” will be of great current 
interest to members of the section and 
their ladies, his presentation being 
based largely on films and slides not 
previously seen at general meetings.

A research scientist in aeronautics 
and space activities for the past 23 
years, he is now engaged in a NASA 
program to accelerate the transfer to 
civilian uses of technological advances 
deriving from the nation’s space pro­
gram. The office which Mr. Edwards 
now heads is similar to those which 
have been set up at each of NASA’s 
field centers. Their functions are to 
monitor research at the centers in 
order to identify and retrieve informa­
tion on new technology having pos­
sible application outside the nation’s 
space program. These offices furnish 
the link between the laboratory and a 
central dissemination system through 
which the information will flow to the 
public domain.

The dinner meeting in the Circus 
Maximus room of the Palo Alto 
Cabana will also honor 1965-66 sec­
tion officers and 1965 Fellows and 
award winners. Tables for ten may be 
reserved for subsections, chapters, 
committees, and companies.

meeting ahead
PARAMETRIC FILTERS

John A. C. Bingham, Stanford Lin­
ear Accelerator Center, will be the 
guest speaker al the May 27 meeting 
of the Circuit Theory chapter. His 
subject will be parametric filters.

A graduate of Imperial College, 
London, and Stanford, he has worked 
principally at Lenkurt Electric Co., 
San Carlos, and the G.P.O. research 
station, London. He was specialized 
in computer methods for modern 
filter synthesis.



Biomedical Engineering

Thursday, May 278:00 P.M.

Tuesday, May 18

Johnson Hurd

Tuesday, May 18

Information Theory
Thursday, May 20
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Engineering Writing and Speech
8:00 P.M. • Monday, May 17

Business meeting and the election of officers for the forthcoming year
Place: Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Dinner: 7:00 P.M., The Captain’s Room (Rick’s)
Reservations: Robert S. Howland, 324-0768 (evenings); 399-2951 (days)

Place: Room 102, central lab bldg., SLAC, 4349 Sand Hill Road, Stanford 
Dinner: 6 P.M., Stone Cellar, 1906 El Camino Real, Menlo Park 
Reservations: Mrs. Kelley, 326-6200, Ext. 3285, by May 26

Computer

Parametric filters 
John Bingham, SLAC

meeting ahead
RELIABILITY

Walter Hurd, reliability and quality 
engineering division manager of the 
Polaris missile system for Lockheed 
Missiles and Space Co., Sunnyvale, 
will address a joint meeting of the Re­
liability chapter and the San Jose sub­
section of the American Society for 
Quality Control and the Maintainabil­
ity Assn, on June 3.

He will describe the activities of the 
Air Force weapon system effectiveness 
industry advisory committee. The 
group was formed in 1963 for the pur­
pose of providing technical guidance 
and assistance to the Air Force systems 
command in the development of a 
technique to appraise management of 
current and predicted system effective-

(Continued on page 7)

8:10 P.M. •
Operations on noise that map second-order properties
Dr. Sandor Csibi, Telecommunications Research Institute. Budapest 
Place: SRI Conference Room B, 333 Ravenswood Avenue, Menlo Park 
Dinner: 6:20 P.M., The Red Cottage, El Camino Real, Menlo Park 
Reservations: Miss B. Serrano, 321-3300, Ext. 450

meeting ahead
EBSS ANNUAL EVENT

Dr. Gerald W. Johnson, associate 
director of the Lawrence Radiation 
Laboratory Plowshare program, will 
be guest speaker at the annual ladies 
night and installation of officers of the 
East Bay Subsection on May 24.

The Plowshare program, devoted 
to exploring the possible engineering 
and scientific uses of nuclear explo­
sions, has been sponsored by the 
Atomic Energy Commission at LRL 
since 1957. During that period there 
has been continuous improvement of 
explosives for special purposes and 
the development of the understanding 
of the behavior of nuclear explosions 
in a number of underground environ­
ments. Concurrent with the experi­
mental program have been discussions 
with industry and government to as­
sess the economic and scientific po­
tentials of the technology.

There is increasing promise of suc­
cessful use of nuclear explosives to the 
solutions of many problems involved 
in the recovery of minerals, including 
oil, and in projects requiring massive 
excavation such as sea-level canals, 
diversion channels, harbors, and strip 
mining.

Antennas and Propagation
8:15 P.M. • Tuesday, May 18

Large aperture millimeter wave antennas and observations at 3.2 mm
Howard E. King, Aerospace Corp.
Place: Lockheed Auditorium, Bldg. 202, Palo Alto
Dinner: 6:15 P.M., Sakura Gardens, 2116 N. El Camino Real, Mountain View
Reservations: Charles Phillips, 32.1-4175, by May 17

8:00 P.M. • Tuesday, May 18
Engineering aspects of stereotaxic surgery: electronic, mechanical, 

and thermodynamic
Burton B. Rut kin, senior engineer, department of neurological surgery,

U.C. Medical Center
Place: Stanford Medical School, Room M-112
Dinner: 6:15 P.M., Red Cottage, El Camino Real, Menlo Park
Reservations: Ellen Campbell, 326-6200, Ext. 3372, by May 17

Circuit Theory

Industry and General Applications
7:30 P.M.

Direct digital control for industrial processes
Frank Willard, advisory engineer oj Westinghouse, computer system department
Place: Engineers’ Club of San Francisco
Cocktails: 5:30 P.M.
Dinner: 6:30 P.M.
Reservations: Alex Tseng, 854-3300, Ext. 534 (Peninsula), Dan McDade,

761-1360 (San Francisco), by May 17
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8:00 P.M.
Automatic classification and indexing by computer
Donald V. Black, head, technical processes at University of California in Santa Cruz
Place: GE Computer Lab, 310 DeGuigne Drive, Sunnyvale
Dinner: 6:30 P.M., Old Plantation, El Camino Real at Bernardo, Sunnyvale 
No reservations required

Engineering Management
8:00 P.M. • Monday, May 24

When do good engineers make good engineering managers?
L. S. Burbank, Burbank Associates, San Francisco
Place: Lockheed Auditorium, Bldg. 102, 3251 Hanover Street, Palo Alto
Dinner: 6:15 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto
Reservations: 326-6200, Ext. 2550, by May 21
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Kraft McCarty
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Microwave Theory and Techniques
8:00 P.M.

Absolute measurement of microwave power
Dr. Alexander L. Cullen, professor of electrical engineering. University of 

Sheffield, visiting MacKay Professor of EE. UC, Berkeley
Place: Hewlett-Packard, Room 1A, 1501 Page Mill Road, Palo Alto 
Dinner: 6:30 P.M., Rick’s Swiss Chalet, 4085 El Camino Way, Palo Alto 
Reservations: Bob Prickett, 326-7000, Ext. 2666, by May 18
Military Electronics

meeting ahead
COYOTE FIELD TRIP

A field trip to the Coyote facility of 
the United Technology Center divi­
sion of United Aircraft Corp, is plan­
ned for the May meeting of the Santa 
Clara Valley Subsection. A description 
of the testing site, the testing work 
done there, and a tour of the area will 
highlight the event.

To get to the site, go toward Coyote 
on 101 and turn east at the United 
Technology sign. Since reservations 
are required, they should be made 
early.

meeting ahead
GOOD ENGINEERING MANAGERS
L. S. Burbank, Burbank Associates, 

management consultants, San Fran­
cisco, will discuss the question, 
“When do good engineers make good 
engineering managers?” at the May 
24 meeting of the Engineering Man­
agement chapter. The meeting was 
originally scheduled for March 16, 
but had to be postponed.

The chapter’s June meeting will be 
held at the IBM Research Laboratory 
in Los Gatos on the subject of man­
agement information systems.

7:30 P.M. • Tuesday, May 25 
EEI research project on parallel operation of AC and DC transmission lines 
f. f. Dougherty, EEI project manager and senior engineer of Philadelphia 

Electric Co.
Place: Engineers’ Club, 206 Sansome Street, San Francisco
Cocktails: 5:30 P.M.
Dinner: 6:30 P.M., Engineers’ Club
Reservations: 421-3184 by May 24
Product Engineering and Production

8:00 P.M. • Tuesday, May 25 
(Joint with Components Parts Group, merging with PEP) 
Construction and application of photon-coupled devices 
Dr. Irwin Wunderman, research engineer, Hewlett-Packard
Place: Hewlett-Packard conference room 1A, 1501 Page Mill Road, Palo Alto 
No dinner
Reliability

meeting ahead
MERGED CHAPTER FORMED

The Aerospace and Electronic Sys­
tems chapter, result of a national and 
local merger of Aerospace, Aerospace 
and Navigational Electronics, Military 
Electronics, and Space Electronics 
and Telemetry effective July 1, plans 
two meetings in May and one in June.

J. A. Kraft, assistant manager, bio­
astronautics, research and develop­
ment division, Lockheed Missiles and 
Space Co., will be the speaker on May 
19. Mr. Kraft, an Ed.D. in psychol­
ogy-personnel, assists in directing 
planning and maintaining an ad­
vanced technical competence in bio- 
astronautic disciplines involving life 
support environment and systems, 
bioinstrumentation, human factors 
and performance, crew system simula­
tion, and study of astronaut require­
ments.

Fred B. McCarty, senior develop­
ment engineer, AiResearch Manufac­
turing Co., Torrance, will address 
members of the former chapters on 
May 27. His subject will be 20,000/- 
200,000 RPM alternators and motors, 
his design specialty being brushless 
alternators, including such various 
applications as gas-turbine-electric 
vehicle propulsion systems, cyclo-con- 
verter and DC link frequency conver­
sion systems, helium and nitrogen re­
frigeration systems, electric dyna­
motors for alkali-metal-vapor turbines, 
electric drive shafts for hydrofoil 
boats, and high inertia sonar power 
supplies.

Bobby D. Johnson, national sales 
manager of International Energy Con­
version, Inc., Dallas, will address the 
June meeting on thermo electricity, 
the key to effective temperature con­
trol of electronic components.

Mr. Kraft, the May 19 speaker, is a 
member of the American Psycholog­
ical Assn., the Human Factors Society, 
and the American Society of Mechan­
ical engineers (general committee on 
human factors). He is the author of 
numerous articles in the area of human 
factors.

Mr. McCarty, the May 27 speaker, 
directs design development and test­
ing of high-speed machinery and has 
published several papers on L.~-------
machines.
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8:00 P.M. ® Wednesday, May 19
7:30 P.M. • Thursday, May 27

(Joint with Aerospace and Space Electronics and Telemetry, see above)
Power

8:00 P.M. • Thursday, June 3
Joint with San Jose Subsection of the American Society for Quality' Control and 

the Maintainability Association
The activities of the Air Force weapon system effectiveness
Walter Hurd, manager. Polaris reliability and quality engineering div., LMSC
Place: PH 101, Stanford
Dinner: Time and place to be announced with reservations
Reservations: Stuart Bessler, 327-4212, by June 1
Space Electronics and Telemetry

8:00 P.M. • Wednesday, May 19
7:30 P.M. • Thursday, May 27

(Joint with Aerospace and Military Electronics, see above)
Vehicular Communications

8:00 P.M. • Thursday, May 20
A unique VHF radio system for Canadian natural gas pipeline
T. R. Ferry, supervising communications engineer. PG&E, San Francisco 
Place: SRI little theater, 333 Ravenswood Avenue, Menlo Park 
Dinner: 6:15 P.M., Ramor Oaks, 3435 El Camino Real, Atherton 
Reservations: Sue Day, 593-8419, by May 16
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MEASUREMENTS’ (J H F 
STANDARD SIGNAL GENERATOR 

400 Me to 1000 Me

FEATURES
• Accurately calibrated mutual 

inductance type attenuator
• 0.1 microvolt to 0.5 volt output
• Negligible stray field and leakage
© Low residual AM and EM
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A 
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MEASUREMENTS

A McGraw-Edison Division 
BOONTON. NEW JERSEY

WRITE FOR BULLETIN

meet i n g ahead

COMPUTER CHAPTER
Donald V. Black, head, technical 

processes at the University of Califor­
nia library at Santa Cruz, will discuss 
automatic classification and indexing 
by computer at the May 18 meeting 
of the Computer chapter. He will de­
scribe a line of research which might 
develop a process which could assign 
formalized subject terms after proc­
essing by a digital computer of the 
natural language input.

The speaker, a member of the com­
mittee on information retrieval of the 
reference services division, American 
Library Assn., is concerned with the 
uses of machine maintained book 
catalogs for academic libraries.

Computer
SENIOR MEMBER 

TECHNICAL STAFF
ITI, a new dynamic firm engaged in the 
small-scale digital computers field, has 
ground-floor opportunity for highly-creative 
senior member of technical staff. The 
individuals we are seeking must have in­
itiative, drive, experience and high-degree 
appreciation of computer circuits and tech­
nology. All applicants must have 3-5 years’ 
experience, advanced degree desirable. We 
offer top salary, excellent fringe benefits 
plus stock option and participation in prof­
it-sharing plan. The openings are in the fol­
lowing areas:
CIRCUIT DEVELOPMENT — Must have de­
tailed circuit design experience in at least 
one of the following areas:

(1) Magnetic core memories
(2) Low-level analog circuits
(3) Cathode ray tube displays

SYSTEM TEST—Must have experience in 
either system testing or customer engi­
neering in computer systems. Must be fa­
miliar with CPU and peripheral equipments. 
SYSTEM PROGRAMMING — Must have ex­
perience in symbolic translator, FORTRAN 
translator and/or application programming. 
All openings lead towards department man­
ager position. Please submit resume to:

Chief Engineer
INFORMATION TECHNOLOGY, INC.

164 Wolfe Road, Sunnyvale, Calif. 94086

An equal opportunity employer.

MORE RELIABILITY
ness at all phases of system life.

The committee has taken the posi­
tion that system effectiveness is a 
quantitative measure, to the extent 
that a system may be expected to 
achieve a set of specific mission re­
quirements. It can be expressed as a 
function of availability, dependability, 
and capability.

meeting ahead

ANTENNAS AND OBSERVATIONS
Howard E. King, head, electro­

magnetics section, Aerospace Corp., 
Los Angeles, will address the May 18 
meeting of the Antennas and Propaga­
tion chapter. He will discuss a large 
aperture millimeter wave antenna and 
observations at 3.2 MM.

A graduate of the University of 
Washington and the University of 
Illinois, Mr. King has been with the 
broadcast section of RCA Victor di­
vision, designing FM and television 
transmitting antennas. He took part 
in the development of the Empire 
State Building multiple television an­
tenna system. At Aerospace Corp., 
Mr. King is engaged in the develop­
ment of wave components and an­
tennas. He is the current chairman of 
the GAP for the Los Angeles District 
of IEEE.

Represented by O’Halloran Associates 
Palo Alto • Phone 326-1493

. . . ' ■ 1'/’ /: J
Ehe 15-foot diameter precision millimeter-wave antenna has been used for measurements 
which have yielded some pioneering, interesting, and significant data on the moon, the earth’s 
atmosphere, the sun, Venus, and Jupiter.
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COMPUTER EQPT.
MAGNETIC MATERIALS

Urgent Requirements 
by Our Clients in 

Commercial Product
Areas for Experienced 
Hardware Engineers in

in the West, short of a major political 
or medical convention, is WESCON, planned 
this year for August 24-27 at the Cow 
Palace. To make your exhibit plans, call 

(415) 324-4497 or write

WESCON 
780 Welch Rd. 

Palo Alto, Calif. 94304

feed- 
wave-

Highest quality, mineral-free water, 
under pressure, where you want it. 
when you want it. No capital outlay: 
only cost is water used.

Service offices in Oakland. Santa 
Clara, Santa Rosa, Salinas, Redwood 
City, Vallejo

220 California Ave. 
Palo Al+o, Calif. 
(415) 326-7390

DEMINERALIZED 
WATER SERVICE 

for 
NO. CALIFORNIA

ALHAMBRA NATIONAL 
WATER COMPANY, Inc. 
DEMINERALIZER DIVISION

2217 Revere Ave., San Francisco 
Telephone VA 6-8700

for personal and 
confidential referrals 

to client management, 
at no cost to you, 

please submit resume.
and phone for appointment 
or for further information 

with no obligation, call PERMUTIT PORTABLE 
DEMINERALIZERS

delivered to you, fully charged, ready 
to hook up and produce mineral-free 
water immediately. When exhausted, 
we remove the unit and replace it 
with a new one, fully charged. Chem­
ical quality of Permutit demineralized 
water is guaranteed to exceed that of 
USP Specifications for "purified 
water.” Demineralized water also de­
livered in bulk.

A

meeting ahe a d

MEASURING MICROWAVE POWER
Dr. Alexander L. Cullen, professor 

of electrical engineering at the Uni­
versity of Sheffield and visiting McKay 
professor at UC, Berkeley, will discuss 
absolute measurement of micro wave 
power at the May 20 meeting of Mi­
crowave Theory and Techniques chap­
ter.

The term absolute measurement is 
here used in the sense that the only 
standards to which reference is made 
are those of mass, length, and time.

Three quite distinct wattmeters will 
be described. The first is a 
through wattmeter (for 3 cm 
length) suitable for powers in the 
range of tens to hundreds of watts and 
a response time of about one second. 
Next is an instrument employing both 
electrical and mechanical resonance, 
and capable of measuring a power of 
as little as 10 mw at 8 mm wavelength. 
Finally, a wattmeter employing the 
angular momentum of a circularly 
polarized wave to produce torque is 
described. By employing mechanical

resonance, powers of the order of 100 
mw can be measured at 8 mm wave­
length. At the power levels indicated, 
all of these instruments have been 
shown to be capable of measuring 
power within some limits of ± 2%; 
greater accuracy could be obtained 
with further development of the tech­
nique.

E. L. Woodhams has the appreciation of his fellow panel members as he provides a humorous 
moment during the lively discussion on "Management Tradeoffs in Today's Reliability Pro­
grams” at the April joint meeting of the Engineering Management, Reliability, and Product 
Engineering and Production chapters. Left to right—Richard II”. Towle, engineering manager 
Advanced Technology Laboratory; John R. Mulken, research scientist. Reliability and Quality 
Assurance, Ames Research Center, NASA: Air. Woodhams, product assurance manager, 
medium space vehicle program, Lockheed Missiles & Space Co.: Merwin Fetzer, manager of 
reliability, Ampex; and George Reyling, Varian Associates (moderator).
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Him say/'When reliability counts, count on Mylar .
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MYLAR
POLYESTER FILM

There'll be no signaling from your computer (or its oper­
ators) if you make certain that all your tapes are on a 
base of “Mylar”*. That’s because “Mylar” is strong (a 
tensile strength of 20,000 psi), stable (unaffected by

cJOPOip)
Belter Things for Beller living

. . .through Chemistry
*0u Font's registered trademark lor its polyester I.Im

temperature or humidity changes) and durable (no plas­
ticizer to dry out or become brittle with age). No wonder it 
has been the most used tape base for the past ten years. 
Remember: When reliability counts, count on “Mylar”.
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9
ALUMINAS?

WESTERN GOLD &
PLATINUM COMPANY WESCON

780 Welch Rd.
Palo Alto, Calif. 94304 
Phone: (415) 324-4497

Wesgo offers virtually unlimited 
capability in the production of 
quality alumina ceramics to pre­
cision tolerances.
Wesgo aluminas set the standard 
for excellence in quality ceramics. 
They are strong, hard and abra­
sion resistant-offering high ther­
mal conductivity, exceptional 
chemical inertness and superior 
electrical properties at microwave 
frequencies.
Shape and form of Wesgo alumi­
na ceramics are limited only by 
your requirements. May we send 
you our latest brochure?

Dept. 65, 525 Harbor Blvd., Belmont, 
California (415) 593-3121

WESGO
Where Quality is the
Chief Consideration

educational opportunities for the engineer 
are offered by the technical sessions of 
WESCON, August 24-27, Cow Palace. Clear 
your decks now to attend. Direct questions 

about tickets and reservations to

meeting ahead
PHOTON COUPLED DEVICES

Dr. Irwin Wunderman, research en­
gineer, Hewlett-Packard, will describe 
the construction and application of 
photon coupled devices at the May 25 
meeting of the Product Engineering 
and Production chapter.

Optoelectronic circuit components 
which couple the infrared emission 
from a gallium arsenide diode to a 
photodetector, the devices employ a 
light pipe as an integral part of the 
package, permitting great electrical 
isolation between the light source and 
the detector.

A graduate of CCNY, USC, and 
Stanford, Dr. Wunderman was an 
electronic research engineer from 1952 
to 1956 at Lockheed Aircraft Corp., 
where he was engaged in transistor 
circuit development and taught semi­
conductor electronics in the company s 
educational program.

He has been with Hewlett-Packard 
since 1956 as laboratory section leader 
responsible for the design of transis­
torized counters and an advanced re­
search engineer concerned with solid­
state devices. He transferred to HP As­
sociates in 1961 to engage in optoelec­
tronics research and development.

chapter. “As of now we have 76 regis­
tered members. This meeting is open 
to IEEE members and non-members.

meeting ahead
VEHICULAR COMMUNICATIONS
T. R. Ferry, supervising communi­

cations engineer, Pacific Gas & Elec­
tric Co., San Francisco, will address 
the first meeting of the newly acti­
vated Vehicular 
chapter on May 20.

He will describe 
radio system for the Canadian natural 
gas pipeline which transports approx­
imately 400,000,000 cubic feet of nat­
ural gas a day into California load 
centers from the Alberta province gas 
fields. The pipeline transverses very 
rugged and isolated terrain which puts 
increased demands on the communica­
tions systems required to operate it.

The paper discusses the design of 
one facet of the communication sys­
tem, that of the vehicular radio system 
used for the project. Due to the dis­
tances involved and the peculiarities of 
pipeline operations, a rather unique 
system has been developed. Also dis­
cussed will be the technical details of 
operating mobile repeaters on very 
narrow frequency separation.

For the past twelve years, Mr. Fer­
ry has been in charge of engineer­
ing design for the company’s outdoor 
communication plant. In addition to 
VHF radio systems, this includes mi­
crowave, power line carrier, telephone 
carrier, telemetry, control, and data 
systems.

All local VC Group members have 
been sent a ballot for election of of­
ficers for the group, and by meeting 
day these ballots will have been 
counted and the newly elected officers 
will go to work immediately. Business 
at this meeting will be brief, and the 
newly elected program chairman will 
take over.

“Response to a questionnaire sent 
to G-VC members in January indi­
cated much enthusiasm, and we are all 
looking forward to a most active 
group,” according to Ben Wright, 
chief engineer, Kaar Engineering 
Corp., who served as organizer of the

a unique VHF
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The men on the TSI Team have combined experience in the electronics industry of 223 
years. This experience has helped our customers with product and applications assist­
ance in the area of power supplies, integrated circuits, semiconductor fabrication, 
indicators, displays and systems, precision welding and bonding, analog computing 
instruments, production work stations and amplifiers.
Through Tech-Stok, Inc., we also have a Los Angeles stock of many of the above items, as 
well as product modification service. We would like to apply this experience, that has 
helped others, to your product and application problems.

CALL US AT ONE OF OUR FOUR OFFICES

(500 ONLY!)
WITH ALL FF MOTOROLA NEW IEEE PRODUCT INTRODUCTIONS 

' .. ■ > V

- --------- \ V

(Use it for fishing, hunting, yachting, too?)

ELMAR ELECTRONICS 140 Eleventh Street, Oakland, California 94607
Gentlemen:
If I am among the first 500 requesting it, please send me the special folder 
on Motorola’s new IEEE semiconductor product introductions. I under­
stand I will also receive an adjustable-size golf hat FREE, without obliga­
tion! The color hat I prefer is  RED  BLUE  WHITE  BROWN

^you'll (HP y°Ur ,id-

. over Elmar’s fast service on all Motorola semiconductors!
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Ernesto A. Montano
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STANFORD RESEARCH 
INSTITUTE

Closing dates: June 7 for July issue; July S 
for August issue

IEEE, San Francisco Section 
701 Welch Rd., Suite 2210

• Time for alert advertisers 
to think about the

P.O. Box 316

Fort Ord, California

For further information please 
send resume to:

R. H. Cantu

Professional Employment Manager

August 24-27, Cow Pal­
ace, San Francisco

These positions require a BS or MS in elec­
trical engineering, mathematics, mechan­
ical engineering, or physics and 3-4 years 
experience in radar, telemetry, A/D con­
verters, IR devices or related experience in 
field operations.

* TEST AND EVALUATION

Future Engineers Show selection committee 
of the section is seen conferring at the recent 
Bay Area Science Fair from which the sec­
tion’s representatives in the FES were par­
tially chosen. Eleven participants and their 
science teacher sponsors will represent the 
section at WESCON. Left to right are 
George Mathers, Hewlett-Packard ; llz. Dale 
Fuller, LSMC: Bud Eldon, Hewlett-Packard, 
selection committee chairman; and Art 
Kromer, Vartan Associates.

* ADVANCED SYSTEMS 
DESIGN

* FIELD OPERATIONS

meeting ahead

JUNE WINE TASTING
Santa Clara Valley Subsection 

members and their ladies will enjoy 
a wine-tasting dinner at the Paul Mas­
son Vineyards in Saratoga on June 
16. Charles McKenna will be host. 
Because of limited parking and dining 
facilities, reservations will be required 
and may be made by calling John 
May, 742-9155, or Don McCauley, 
326-4350, Ext. 4757.

meet i n g ahead

PARALLEL TRANSMISSION
J. J. Dougherty, EEI project man­

ager and senior engineer of Philadel­
phia Electric Co., will discuss the 
current research programs being con­
ducted by EEI in the field of parallel 
operation of AC and DC transmission 
systems at the May 25 meeting of the 
Power chapter.

Such parallel operations are being 
planned for the West Coast intertie. 
Mr. Dougherty will describe the 
analog simulator work that EEI is 
doing jointly with Allis-Chalmers and 
the University of Wisconsin, the joint 
analytical study between EEI and 
General Electric using the digital 
computer approach, and EEI’s own 
intermediate power level model that 
is being presently constructed.

- an equal opportunity employer •

• Time to think about your 
company's exhibit and 
your own participation in

The work involves all facets of instrumenta­
tion required to satisfy data collection 
needs of complex, large scale field experi­
ments conducted for military organiza­
tions. Instrumentation Engineers are re­
sponsible for system design, specification 
definition, testing and evaluation of new 
systems and equipment, and monitoring 
instrumentation systems during experi­
ments.

STANFORD RESEARCH INSTITUTE'S Ex­
panding Field Experimentation Depart­
ment. located in Monterey, California, has 
openings for several Instrumentation Engi­
neers and Analysts in the following areas 
of Field Experimentation.

meeting ahead

EWS ELECTION
Members of the Engineering Writ­

ing and Speech chapter will elect 
officers for the coming program year 
at the meeting of May 17. Chairman 
Robert S. Howland will review ac­
tivities of the past year, followed by 
the announcement of a slate selected 
by the nominating committee and 
nominations from the floor.

• The IEEE Grid-Bulletin, 
the combined publication 
of the San Francisco and 
Los Angeles IEEE that 
covers the show in detail, 
reaches 30,000 society 
members in the 1 1 West­
ern States.Instrumentation Systems Analysts are re­

sponsible for design of real-time control 
and data processing systems. • Subtle, strong selling, at 

modest cost, to tell your 
story and build up at­
tendance at your exhibit.

• Rates from a full page 
down to a column inch.



Frank Willard

COMPACT: cFLEXIBLE:

NEW! RA85O 5" version of Model RA840-A
Other BENRUS Instruments
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does not suffice in general to calculate 

|

Model RA840-A 3" OSCILLOSCOPE FOR PANEL MOUNTING IN SYSTEMS AND BENCH USE 
   7" x Standard 19" Rack Panel---------------------------------- -

Fixed and variable 
frequency 
Oscillators

Represented by: DIETRICH ASSOCIATES
2555 Park Blvd., Palo Alto. Calif.

A complete line of vertical and horizontal 
plug-in amplifiers and plug in sweep cir­
cuits can be used with both models.

AC and DC 
Voltmeters

miCROTRfln'U£sr
1728 W. 130th St. 

Gardena, Calif. 90249 
(213) 770-0610

A Subsidiary of Microtron Co. Inc.
Volley Stream, N.Y.

meeting ahead
INFORMATION THEORY

Dr. Sandor Csibi, Telecommunica­
tions Research Institute, Budapest, a 
visiting United Nations Fellow, will 
address the May 20 meeting of the 
Information Theory chapter. He will 
discuss operations on noise that map 
second-order properties.

The correlation function of the in­
put noise (not necessarily Gaussian)

BROAD SPECS: Operation to 500 KC. Input sensitivities to 
4mv/cm.

LOS ANGELES
7206 Melrose Ave.
(213) WE 7-1010 
TWX (213) 937-2798 TWX (415) 949-7995

REPRESENTED BY

R.A.STRASSNERCO.
LOS ALTOS
885 N. San Antonio Rd.
(415) 948-3334

the correlation function of the error at 
the output of a communication chan­
nel. However, other information, e.g., 
previous specifications and experi­
ments on adjacent or interacting chan­
nels, together with methods of map­
ping second-order properties, may aid 
in such calculations. Some conditions 
make such calculations possible. The 
examples will consider certain bilinear 
and nonlinear situations that are 
amenable to treatment in terms of 
spectral representations.

For complete data, write

BENRUS
TECHNICAL PRODUCTS DIVISION 

18 Marshall Street. Norwalk, Conn.
Phone (203) 838-4148

To Engineers: Your 
jsleepless nights are over... 

miCROTRfln.. 
producing custom 
transformers on the 
< WEST COAST '

meeting ahead
INDUSTRIAL DIGITAL CONTROL
Frank Willard, advisory engineer 

of Westinghouse computer system de­
partment, will be the speaker at the 
May 18 meeting of the Industry and 
General Applications chapter. He will 
discuss direct digital control for in­
dustrial processes.

As advisory engineer, the speaker 
has been associated with every West­
inghouse P ROD AC computerized 
process control system. He is currently 
the chief design consultant for West­
inghouse in this field. Holder of an 
M.S. degree in electrical engineering 
from the Thayer School of Engineer­
ing, Dartmouth College, he has been 
involved in systems control design 
since coming to Westinghouse eleven 
years ago. In his earlier design work 
on steel mill applications he developed 
various data loggers, reversing mill 
instrumentation, and primary hot mill 
control. One of his contributions was 
the development of the system for 
automatic turning of an ingot.

You can mount up to 3 Model RA840-A 
units on a standard 3V4" panel; 2 Model 
RA850's on a 5" panel.
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tired design engineer; Joseph S. Thompson, 
founder, Pacific Electric; Charles V. Litton, 
president, Litton Engineering Labs; and 
Almon W. Copley, retired Westinghouse 
engineer. Afr. Litton showed early prototype 
tabes and discussed early manufacturing 
problems and techniques to solve them.

Members of the Section, the Santa Clara Val­
ley Subsection, and the Industry and General 
Applications chapter who attended the Pio­
neers Night dinner meeting on April 21 
were rewarded with highly interesting and 
amusing set of reminiscences by (left to 
right above) Brodie Leihy, publisher, Elec­
trical West, moderator; Walter Schymic, re-

MORE REGION REPORT

once-a-month publication and elim­
inating one office position reduced this 
deficit to a minimum by year’s end. 
“Operations are currently showing a 
small monthly gain,” Beckett reported.

A number of national meetings are 
scheduled to take place in San Fran­
cisco during 1965 and 1966: the Ninth 
Annual Conference on Rural Electrifi­
cation, May 24-25; the Twelfth Nu­
clear Science Symposium, October 
18-20; the 11th Annual Conference on 
Magnetism and Magnetics, November 
16-19; the 12th Annual Symposium on 
Reliability, January 25-27, 1966; the 
1966 National Symposium on Micro­
wave Theory and Techniques, May 
16-18; and the Fall Joint Computer 
conference, November 8-10, 1966.

• CARD READERS • HI-SPEED PRINTERS • PAPER TAPE 
PUNCH / READERS • MICROFILM PRINTERS • DRUMS/DISC 
FILES • INCREMENTAL TAPE DECKS • DISPLAY SYSTEMS

are happy to have these con­
ferences meet in San Francisco, pro­
vided they do not create local timing 
conflicts, but the pre-merger policy of 
requesting permission from the local 
section as a courtesy is increasingly 
not being followed, several of the 
above having been learned about after 
all plans had been formulated and an­
nounced through headquarters.

“A serious communication problem 
presents itself annually to the Future 
Engineers Show chairman when he 
endeavors to learn the name of the 
selection chairman with whom he 
should deal in each section of the 
region. It is suggested that all sections 
appoint their local FES selection 
chairman in the Fall and inform WES- 
CON at that time, this being an im­
portant and continuing annual obliga­
tion,” he concluded.

f COSTELLO & COMPANY
the computer reps of the West

5795 W. Washington Blvd., Culver City, California 90231 / Phone: (213) 937-2980
535 Middlefield Rd., Palo Alto, California 94301 / Phone: (415) 321-3745
15 North 40th Place, Phoenix, Arizona 85034/Phone: (602) 273-7348
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MICRON-SIZED TUBES

Louis Heynick, of Stanford Re­
search Institute, discussed experi­
mental micron-size electron tubes and 
associated experimental work at the 
April 28 meeting of the Electron De­
vices Group at Stanford University.

The devices will be particularly use­
ful in logic-type systems, where re­
liability and stability are of major im­
portance. To accomplish these objec­
tives, refractory materials, particularly 
alumina and molybdenum, are used 
throughout, and are subjected to high- 
temperature bakeout. The small di­
mensions allow the use of field-emis­
sion without excessive voltages, even 
with a tungsten emitter. Layers are 
stacked and micro-machined to form 
the devices, and even the devices may 
be stacked by this process to form 
complete modules. By stacking triodes 
in series, a two-state computer-type 
module can be formed without con­
ventional resistors, capacitors, and in­
ductors. Packing densities are 10s de­
vices per square inch, and, with stack­
ing, 1011 devices per cubic inch.

A first step in obtaining field emis­
sion was to use a 17 micron mesh for 
the anode. A single emitting point was 
manipulated into one hole of the con­
trol grid mesh, and good emission was 
obtained with little interception. Thus, 
it appears feasible to use, for the con­
trol grid in a tube, a single aperture of 
such size.

Field emission has been accom­
plished both with a single emitting 
point and with a plane containing 
bumps on an otherwise smooth sur­
face. The bumpy surface sees a lower 
electric field than a single emitting 
point (because of mutual shielding of 
the bumps), but it may emit higher 
current because of the higher bump 
density. Fabrication of the surfaces is 
one field of the experimental work.

Fabrication is performed by an 
electron-resist technique, similar to 
photoresistive etching. It can machine 
to smaller dimensions than are per­
mitted by optical limits, but it does re­
quire a very high precision, high tem­
perature electron lens. The first such 
lens took two or three years to make. 
Molecular beam etching is also under 
consideration.

The lens, ultra-vacuum system, and 
manipulators were described and illus­
trated. The group is now making good 
smooth-films. A micron-size tube 
should come in the next few months. 
A by-product is some very nice instru­
mentation.
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Price: $1645.00

Price: $880.00

Price: $1625.00

Ask your Metrics Sales Representative about the new Singer Time Pay and Lease Programs—

Bertsch' METRICS DIVIJ

VHF Frequency Meter. Internal oven con­
trolled 1 Me crystal oscillator (stability 
.00001%) provides minimum measuring 
accuracy of .0002% (direct reading), or 
.0001% (with correction curve) over fre­
quency range of 20-1,000 Mcs. May be 
used as a signal generator over range of 
20-1,000 Mcs with both internal AM and 
FM modulation.

Bulletin FM-7.

ior
Design and production of PANORAMIC • SENSITIVE RESEARCH •

CB—AIRCRAFT—.001% ACCURACY
VHF Frequency Meter. Designed for mea­
surement and generation. Basic frequency 
range is 20 to 40 Me. Using harmonics, 
unit has a range of 20 to 1,000 Me, with 
continuous coverage over entire range. 
Also measures harmonics of frequencies 
down to 1 Me. May be used as a signal 
generator over range of 20-1,000 Mcs with 
internal AM modulation.

Bulletin FM-3.

also measure and generate all channels 
in the 450-470 Me band, with frequency 
accuracy of ±.00025% (2.5 ppm), which 
complies with FCC accuracy require­
ments. FM-3 features are retained in this 
model.

Bulletin FM-3A/DM-3.

NY
3211 S IA CiENEGA BLVD LOS ANGELES CALIFORNIA 
TELEPHONE 213. 870 2761 • TWX RIO 340 6352

ENtPlRE • GERTSCh instruments for mcj^u'Cincnt

COMMERCIAL —CB —AIRCRAFT UNIT 
-.00025% ACCURACY
VHF Frequency Meter. This unit allows 
direct dial reading of all allocated chan­
nels in the 150-170 Me bands, with 
.00025% accuracy. These instruments

HIGH-FREQUENCY STANDARDS RECEIVER
All-transistorized unit designed to receive 
WWV and other high-frequency trans­
missions. Provides a means of rapidly 
checking the calibration of oscillators and 
frequency standards to an accuracy of 
10’. Covers all 6 WWV frequencies.

Bulletin RHF-1. Price: $575.00

instruments that 
meet FCC accuracy 
specifications 
completely. . .

LAND MOBILE UNITS—.0002% ACCURACY 
Frequency Meter — Deviation Meter —Sig­
nal Generator. Combines all 3 functions 
in a single, portable package. Measures 
and generates all assigned channels in 
both 150-162 Me and 450-486 Me ranges. 
Simple to operate —no charts, curves, or 
calibration books needed.

Bulletin FM-9. Price: $1495.00

asen FREQUENCE MEW 
lor low-cost, two-way radio maintenance r
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Completely Automatic 
CAPACITANCE BRIDGE

Dissipation Factor: 
0.0001 to 1.0 in one range

IN CANADA: Toronto 247-2171. Montreal (Mt. Royal) 737-3673
IN EUROPE: Zurich, Switzerland - London. Cncland

120c/s

lOOpF to
1000MF

4 ranges

Utt to 10
4 ranges

400c/s

0.01 pF to 
100pF

7 ranges

0.1 no to 10
7 ranges

RANGES
Frequency

Capacitance

Soles Engineering Office in

Ikc/s

O.OlpF to 
100mF 

7 ranges

0.1 no to 10 
7 ranges

Just insert capacitor 
and read the answer...

. accuracy depends only on
- ...........-1 con-

balance

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

C in SAN FRANCISCO: 1186 Los Altos Avenue, Los Alios, California 
James G. Hussey • David M. Lloyd

Tel: 415 948-8233 • TWX: 415 949-7964

■V

*

No need to select range

No need to balance

Can be supplied for 
automated systems 

for far less than 
the cost of other 

commercial equipment

I

This new bridge is completely automatic;
on command it selects range, makes balance, displays measured 
value, presents digital data.

★ Direct reading in C and D (or G) . . . in-line digital indicators also
locate decimal point and present correct unit of measurement.

* Fast. . . balance is completed in /z second at Ikc/s .it . aoi.. . . uaianuc ib completed in >/2 second at Ikc/s . . . faster when 
successive capacitors to be measured are close in value.

* Accurate . . . ±0.1% of reading.

* Stable .. . three-terminal, guarded bridge ... ____ y
passive standards and transformer ratios . . . three-terminal 
figuration permits accurate remote measurements.

* BCD Output for data processing and recording . . . BCD (1-2-4-2 code) pro­
vides digital data for converters, tape and card punches, comparators, 
printers, etc.

Type 168O-A Automatic Capacitance Bridge Assembly . . . $4850 in U.S.A.


