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

with Paul Wesling, SF Bay Area Council GRID editor (2004‐2014) 
 
June, 1960: 
Cover: Despite Stanford’s ban on conspicuous structures in the hills behind 

the campus, the new radio telescope takes shape.  “The Dish”, being 
built by SRI, is 150 feet in diameter and weighs 155,000 pounds, at a 
cost of $250,000.  It is paired a high‐powered transmitter, for studying 
the surface of the sun and other projects. 

Page 18: There’s a nice photo of Barnie Oliver, head of research at HP.  Back 
in 1955, he came and sat on Bud Eldon’s desk and said that “Bill” 
(Hewlett) wanted Bud to start a new IEEE Group on Production – 
which Bud quickly accomplished by gathering engineers from nearby 
companies.  Bill was IRE president that year, and anything that Bill 
wanted was a high priority within HP.  This grew into today’s 
Electronics Packaging Society (see my introduction  to the April 1961 
issue of the GRID for more details).  

Page 23: Charles De Gaulle, president of France, is shown through the HP 
plant by Bill Hewlett.  Also on that page: visitors from Japan and 
England come to the Valley to see what’s happening in electronics 
technology. 

Page 36: IRE member Marcian (Ted) Hoff moves to the Valley.  He is 
finishing up his PhD at Stanford, where he co‐invented the LMS filter 
with Bernie Widrow.  Joining Intel in 1968 (employee #12), he came up 
with the idea of a universal processor, to replace the burgeoning chip 
count of a project for a Japanese company; along with Stan Mazor, the Intel 4004 microprocessor was developed.  I 
remember being in Ted’s well‐stocked basement some years back – rows of floor‐to‐ceiling shelving with many past IEEE 
journals, a complete machine shop, and several other rooms of equipment and parts.  It was an engineer’s dream.    
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NEW VARIAN KLYSTRONS

SPECIFIC TUBES FOR EVERY DOPPLER SYSTEM

VA-503
13.3 kMc

1 W cw minimum

VA-64 G
13.3 kMc

15 W cw minimum

VA-832 
9.79-9.81 kMc 

6 W cw minimum

Representative! thruout the world

TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONI 
1AGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS,^SEARCH ANO DEVELOPMENT SER’

Varian klystrons have been designed for applications in doppler systems covering a 
wide range of operating frequencies. These rugged, lightweight and compact tubes 
have demonstrated long life and high reliability in radar systems now operating in 
all types of aircraft and space vehicles. Tubes are available with medium and high 
power ratings, liquid or air cooled, pulsed or cw output and for synchrodyne or serro­
dyne frequency shifting applications.
The four klystrons illustrated are only a sample of the hundreds of types Varian makes 
for Missile, Radar, Communications, Test & Instrumentation applications. They are 
described and pictured in our new catalog.
Write Tube Division for your free comprehensive catalog of Varian Microwave tubes, produced by the 
world's largest manufacturer of klystrons.

PALO A LT O 16, CALIFORNIA
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D. C. POWER IN A

VOLTAGE

SPECIAL FEATURE: Through the of a special combination magnetic

even
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0 to 36
VOLTS

15 AMPS@

OTHER STANDARD CATALOG 
UNITS AVAILABLE WITH 
COMPARABLE SPECIFICATIONS

FOR ADDITIONAL DATA AND
PRICE INFORMATION, WIRE COLLECT TO:

MODEL 
NO.

D. C. OUTPUT 
VOLTS AMPS

RIPPLE:
DYNAMIC IMPEDANCE:

PROTECTION:

WEIGHT:
DIMENSIONS:

MODEL MTR 036-15
D. C. POWER SUPPLY

"TRANSIENT
FREE"

D.C. OUTPUT:
A.C. INPUT:

STATIC REGULATION:
DYNAMIC REGULATION:

MTR036-5 

MTR636-15 
MTR615-5 

MTR636-30

MTR28-2
MTR285 
MTR28-10 

MTR28-30 

MTR28-100

0-36

6-36
6-15
6-36

24 32

24-32
24-32
24 32
24-32

5 
”17

5 
~30

2
5 

’To’ 

"To" 
Too-

AT LAST!! - A POWER SUPPLY WITH PRECISE 
REGULATION THAT IS UNAFFECTED BY LINE AND 
LOAD TRANSIENTS . . . INSTANTANEOUS CHANGES IN 
LINE AND LOAD WILL NOT CAUSE TRANSIENT 

SPIKES” IN THE D. C. OUTPUT.

FORKIN' 
ENGINEERING CORPORATION

345 Kansas St. El Segundo, Calif.
ORegon 8-7215 EAstgate 2-1375

NOW . . . from PERKIN TRANSIENT FREE 
VERSATILE WIDE VOLTAGE RANGE D.C. POWER SUPPLY

SPECIFICATIONS
0-36 Volts @ 15 Amperes
105-125 Volts, 1 phase, 60 cps
Line — ±10 MV; Load — ±10 MV
Line: ±25 MV; Load: ±.25 V. No Load to full load 
& FL to NL
2 MV RMS Maximum
50 Milliohms (0 CPS to 20 KC)
Short Circuit Proof — Automatic Current Limiting at 18 
Amperes. (Short Circuits and Overloads can be sustained 
indefinitely without damage to the power supply) 
Approximately 125 Lbs.

19" W x 15" D x 10&" H (Rack panel mount)

j use c
amplifier-transistor circuit and conservative design Tech­
niques, this power supply provides full load output
in the case of a transistor failure.

REPRESENTATIVES IN PRINCI PAL CITI ES
Represented by: Cerruti Associates, P.O. Box 509, Redwood City, California, Phone: EAlersan 9-3354
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DIRECT IN-LINE READOUT WITH ILLUMINATED DECIMAL POINT

WIDE RANGE OF APPLICATIONS

8%" rack panel, 19" wide, 14" deep

o o9

Prices and technical data subject to change without notice.
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CONSTANT CURRENT
::::JU ppiy

A general purpose laboratory instrument...
The Model 351A will satisfy the most exacting requirements 
for accuracy and stability. This is achieved by an advanced 
circuit design incorporating electronic regulation plus chopper 
stabilization against a standard cell reference.

Output Current:
Output Voltage :
Voltage Limiter:

(Panel Switch Selected)

Calibration Accuracy :
Current Resolution;
Stability:
Price:

>ALL CONSTANT cur­
rent applications

MANUFACTURING COMPANY, INC.
P. O. BOX 7161 • SEATTLE 33. WASH.

O

O

Iprecision —
- 4.I4- —^4

t: t Ft

CALIBRATION and
TESTING of:

a. Instruments—Meters
b. Semiconductors
c. Torque motors
d. Bolometers

An INVALUABLE AID 
to magnetic circuit 
development

ijivii rwini, in. k-AArWo'___..
Bivins & Caldwell, Inc.
P. O. Box 5187 
High Point, North Carolina 
KANSAS CITY, MO. 
Harris-Honson Co.
7916 Posed Ave.
Kansas City 32, Missouri 
LOS ANGELES, CALIF. 
McCarthy Associates, Inc. 
1055 E. Walnut St. 
Pasadena, Calif.
MINNEAPOLIS, MINN. 
Pinkney & Hine Co. 
1925 Nicollet Ave. 
Minneapolis 3, Minn.

O

john fluke
Write us direct or contact our engineering representative in your area.

i::F

SPECIFICATIONS
0-100 milliamperes in 1 microampere steps
100 volts maximum
Provides maximum protection for meter calibration. Limiter in: 

output voltage will not rise above 600 mv. Limiter out: over 
voltage protection places instrument in standby condition when 
output voltage attempts to rise above 120 v.

Floating or negative grounded
0.01% or O.lu amp., whichever is greater. forlO% line voltage change
0.01% or O.lu amp., whichever is greater, for load change from zero 

to maximum
0.05% or 0.5 uamp., whichever is greater
1 microampere
0.005% per hour after short warm-up, 0 01% per day
$845.00, f.o b. Seattle, Washington

ggpower
i J_ _

Output Polarity: 
Regulation vs. Line: 
Regulation vs. Load:

□ 
o O o _ 
• • • •;

MODEL 351A

NEW YORK. N. Y. 
G. Curtis Engel & Assoc. 
210 So. Brood St. 
Ridgewood, N. J. 
ORLANDO. FLA. 
Bivins & Caldwell. Inc 
P. O. Box 7942 
Orlando, Flo. 
PHILADELPHIA, PA.
G. Curtis Engel & Asscc 
P O Box 4383 
Philadelphia 18, Pa. 
PHOENIX, ARIZ. 
Gene French Co. 
224 S. Hinton Ave. 
Scottsdale, Ariz. 
RICHMOND, VA. 
Bivins & Caldwell, Inc. 
P. O. Box 6514 
Richmond 30, Vo. 
RIDGEWOOD, N.J.
G. Curtis Engel & Assoc 
210 So. Broad Sr. 
Ridgewood, N. J. 
SAN DIEGO, CALIF. 
McCarthy Assoc., Inc. 
3460 Ingraham St. 
San Diego 1, Calif. 
SAN FRANCISCO, CALF 
McCarthy Assoc., Inc. 
635 Oak Grove Ave. 
Menlo Park, Calif. 
SEATTLE, WASH. 
Rush S. Drake Assoc. 
1817 Norman St. 
Seattle 44, Wash 
ST. LOUIS, MO. 
Harris-Hanson Co. 
2814 S. Brentwood Blvd. 
St. Louis 17, Mo.
SALT LAKE CITY, UTAH 
Gene French Co. 
138 S. 2nd St. 
Salt Lake City, Utah

UNITED STATES AND CANADIAN 
REPRESENTATIVES

ALBUQUERQUE, N. M. 
Gene French Co. 
7900 Zuni Rd., S.E. 
Albuquerque, N.M. 
ATLANTA, GA.
Bivens & Caldwell, Inc. 
3133 Maple Drive N.E. 
Atlanta 5, Go.
BALTIMORE, MARYLAND 
Horman Associates, Inc. 
3006 W. Cold Springs Lane 
Baltimore 15, Md. 
BOSTON, MASS. 
Technical Instruments, Inc. 
90 Main St. 
Reading, Mass. 
BRIDGEPORT, CONN. 
Technical Instruments, Inc. 
1115 Main St. 
Bridgeport, Conn. 
CHICAGO, ILL.
Cozzens & Cudahy, Inc. 
125 Old Orchard Arcade 
Skokie, III. 
CLEVELAND, OHIO 
M. P. Odell Co.
26614 Center Ridge Rd. 
Westlake, Ohio 
DALLAS, TEXAS 
Wallace Associates 
P. O. Box 13203 
Dallas 20, Texas 
DAYTON, OHIO 
M. P. Odell Co. 
2676 Salem Ave. 
Dayton, Onio 
DENVER, COLO. 
Gene French Co.
1480 Hoyt 
Denver 15, Colo. 
DETROIT, MICH. 
M. P. Odell Co. 
10531 W. McNichols Rd. 
Detroit 21, Mich.
HIGH POINT, N. CAROLINA SYRACUSE, N. Y.

J. D. Ryerson Assoc., .-l 
P. O. Box 1400 
Syracuse 1,N. Y.
TORONTO, ONT., CANA’ 
Allan Crawford Assoc.
P. O. Box 214 
Willowdale, Ontario 
VANCOUVER, 8.C..CM 
Rush S. Drake Assoc. 
1817 Norman St. 
Seattle 44, Wash.

WASHINGTON, D. C. 
Horman Associates, Ire 
941 Rollins Ave. 
Rockville, Md.
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project. Measuring 150 ft in diameter and weigh­
ing 115,000 lb, the parabola will cost about 
$250,000. It will ultimately stand more than 150 
ft high and be an exception to the University's 
ban on conspicuous structures behind the campus.

Cover illustrations are in the nature of a progress 
report on the new half-acre dish being built by 
SRI on the foothills of the Stanford Campus. 
Nearby, the Stanford radioscience laboratory is 
installing a high-power transmitter for the joint
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H
Vic Corey

Since its formation almost forty-four 
years ago, the San Francisco Section has 
become one of the largest and most 
active in the entire IRE organization. It 
is recognized both locally and national­
ly for its vigor and stature. But despite 
the maturity and stability which this 
status connotes, the component of out­
standing consequence appears to me to 
be its ability to change. Not like a 
chameleon, but rather like a developing 
organism—following an evolving plan.

During the past year, your officers 
and directors have had a significant 
opportunity to observe the process of 
growth and change in the Section, and 
to contribute to it. Several such changes 
deserve individual mention. Large on 
the list is the implementation of the 
plan to form a small and efficient Op­
erating Committee (OPCOM), compris-

where so much of the routine but pur­
poseful work of the Section was con­
ducted. Special thanks are due Al Mor­
ris, John Granger, and Wes Carnahan 
for their faithful attendance with the 
officers of the Section, and for their con­
sistently generous, able, and sympa­
thetic counsel. Because of numerous and 
conflicting responsibilities, Sam Silver 
and Barney Oliver were rarely able to 
attend, but their participation is none­
theless appreciated. My sincere thanks 
go also to Don Pederson, chairman of 
the East Bay Subsection, for his con­
sistently capable and cooperative work 
and to each of the chairmen of our 
fourteen professional group chapters 
for their excellent leadership within 
their groups and their full collaboration 
with the Section through EXCOM and 
the activities of the Professional Group 
Committee.

Further commendation is due Don 
Dunn for his organization and manage­
ment of the Professional Group Com­
mittee, and for his arrangement of a 
series of Grid editorials from the pro­
fessional groups and the Publications 
Board during the year. Stan Kaisel de­
serves recognition for special service on 
a number of committees, for service in 
Seventh Region affairs, and for out­
standing assistance in the setting up 
and operation of the IRE Office. Like­
wise, Pete Lacy deserves tribute for his 
conscientious attention to the projected 
and operating budgets of the Section, 
the Publications Board, and the indi­
vidual professional groups; and for his 
exceptional service as Chairman of the 
Bylaws Committee.

Throughout the year I have had occa­
sion to rely on the experience and ad­
vice of Earl Goddard, junior past chair­
man of the Section. I wish to thank Earl 
for his counsel, and to express my ap­
preciation to him and to Jerry Rosen­
berg as co-chairmen of the Historical 
Committee, for the fine and original 
work they have done. Another truly out­
standing job has been done by Don 
Harris, chairman of the Awards Com­
mittee. Operating under the most gruel­
ing of handicaps Don has been, in large 
measure, personally responsible for the 
excellent standing of our Section in the 
winning of national awards.

Recognition and profuse thanks are 
certainly due Bob Rector and Howard 
Zeidler for their thorough and coopera­
tive services in succession as chairmen 
of the Publications Board. Much more 
than routine commendation also goes to 
Hank Schroeder for his capable and de­
pendable management of the many 
functions of the Arrangements Commit­
tee; to Peter Sherrill for his good work 
through the functions of his Public Re­
lations Committee, now to be closely 
coordinated with the Publications Board;

(Continued, on page 32)

ing the officers and directors of the Sec­
tion, to represent the full Executive 
Committee in routine and non-contro- 
versial matters. Given official approval 
by EXCOM early in this operating year, 
OPCOM has already saved hundreds of 
man-hours in the transaction of normal 
Section business, without abridging the 
Executive Committee of its prerogatives.

As a parallel step to the formation 
of OPCOM, a new Professional Group 
Committee was originated within the 
membership of EXCOM, headed by the 
vice chairman of the Section. Formed 
with unique responsibilities toward the 
complex and expanding needs of our 
own professional group chapters, this 
committee has again functioned with 
focus and efficiency that the full Execu­
tive Committee could not maintain in 
any specialized area.

A number of other important changes 
must at least be mentioned, even if 
comrqent must be limited. The Section 
has now established a meaningful prec­
edent in budget projection for general 
fiscal control of its overall operations, 
including the important constituent 
areas of the professional groups and 
the Publications Board. The Publications 
Board itself has cooperated with the 
Section in an intensive study of its own 
functions, organization, responsibilities, 
prerogatives, and interrelationships 
with the Section organization. Out of 
these efforts has come basic agreement 
which promises a functioning collabo­
ration even more effective and mature 
than we have experienced in the past.

A major stride in Section history is 
represented by the generation of a 
comprehensive set of Bylaws, which 
extend and interpret the Constitution 
given to us from the National IRE or­
ganization. Formulated during the year 
by a special Bylaws Committee and 
reviewed meticulously by the full Execu­
tive Committee, the proposed Bylaws 
for the Section are now before the mem­
bership for approval.

As further evidences of Section 
growth, local chapters of two new pro­
fessional groups have been approved 
during the year: the Professional Group 
on Circuit Theory (PGCT); and the Pro­
fessional Group on Instrumentation 
(PGI). Meanwhile, Section membership 
has continued its climb at a steady 17 
per cent per year to reach a grand 
total of 3892 at the end of May. With 
good reason, the IRE Office, moved dur­
ing the year from San Mateo to new 
quarters on the Stanford Campus, is 
doing a land-office business in the grow­
ing multitude of services it offers to the 
Section and its professional groups.

The closing year has been indeed a 
year of progress. But let me acknowl­
edge with my most sincere appreciation 
the team who made it so. I wish first to 
mentio’n the Operating Committee,



2855-57 N. HALSTED ST., CHICAGO 14, ILL., EASTGATE 7-6566

We design and manufacture toroidal coils, wave filters

and magnetic amplifiers for use in missiles, aircraft,

ships, as well as stationary equipment and commercial

applications. Extreme care is used in designing and

constructing assemblies to withstand the roughest

shock and vibration conditions. If you need

components that will operate reliably through the

environmental conditions encountered by today’s

sophisticated systems we will be happy to work with

you. For fast response to your inquiry call
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GENE F. STRAUBE
P.O. Box 513, Palo Alto, Calif. Tel. DAvenport 1-7029
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Staff (cont.)—Reporters MEETING CALENDAR
SAN FRANCISCO SECTION

PROFESSIONAL GROUPS
Tuesday, June 218:15 P.M.

EAST BAY SUBSECTION

Audio Tuesday, June 288:00 P.M.

PROFESSIONAL GROUPS

Communications Systems Wednesday, June 228:00 P.M.

O Thursday, June 238.00 P.M.

o Tuesday, June 218:15 P.M.

CHRONOLOGICAL RECAP

i
June 23—Electronic Computers

June 28—Audio

JUNE I9608—GRID

Steve Duer, Hewlett-Packard Co.
Dexter Hartke, (Photography), Hew­

lett-Packard Co.

June 21—Antennas & Propagation/Space Electronics & Telemetry

June 22—Communications Systems

"International Standards for Data Transmission"
Speaker: Emil Hopner, International Business Machines, San Jose
Place: Physics Lecture Hall, Stanford University
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto
Reservations: Mrs. Donna Jean Harapat, REgent 9-2344

"Sequential Machines: An Introduction"
Speaker: Dr. Don D. Aufenkamp, General Electric Computer Lab, Palo 

Alto, and lecturer of electrical engineering, Stanford University
Place: Lockheed missiles and space division auditorium, Building 202, 

3251 Hanover Street, Palo Alto
Dinner: 6:00 P.M., Hal's Restaurant, 4085 El Camino Way, Palo Alto

(Informal—no reservations required)

Antennas & Propagation

(Joint with PGSET)—see below)

(Joint with PGAP)
"The Stanford Research Institute—Stanford University Radar Astronomy 

Facility"
Speaker: George S. Parks, research engineer, Stanford Research Institute, 

Menlo Park
Place: Lockheed missiles and space division auditorium, Building 202, 

3251 Hanover Street, Palo Alto
Dinner: "Meet-the-speaker" dinner, 6:30 P.M.; Hal's Restaurant, 4085 El 

Camino Way, Palo Alto
Reservations: Lois Reed, REgent 9-4321, Ext. 28150 or 26602 (before noon, 

June 21)

BROADCASTING
Richard Newman, RCA, San Francisco

SPACE ELECTRONICS & TELEMETRY

Robert B. Morgan, Lockheed Missiles 
and Space Division, Sunnyvale

MICROWAVE THEORY & TECHNIQUES

Frank Barnett, Hewlett-Packard Co.

RELIABILITY AND QUALITY CONTROL

John W. Hall, Dalmo Victor Co., 
Belmont

Julian Hilman, Fairchild Semicon­
ductor, Palo Alto

ELECTRON DEVICES

Eugene W. Kinaman, Watkins-John­
son Co., Palo Alto

ELECTRONIC COMPUTERS

John Boysen, Lockheed Missiles and 
Space Division, Sunnyvale

ENGINEERING MANAGEMENT

Charles Meyer, Sylvania Electronic 
Defense Lab

Leonard M. Jeffers (Photography) Syl­
vania Electronic Defense Lab

ENGINEERING WRITING & SPEECH

Douglas Dupen, Associated Techdata, 
Inc., Palo Alto

ANTENNAS & PROPAGATION
Von R. Eshleman, Stanford University

AUDIO
R. A. Isberg, Ampex Corporation

BIO-MEDICAL ELECTRONICS
Noel Thompson, M.D., Palo Alto 

Medical Research Foundation

COMMUNICATIONS SYSTEMS
Kenneth P. Patterson, Sperry Gyro­

scope Co., Sunnyvale

MILITARY ELECTRONICS

Jerome J. Dover, Ampex Military 
Products Co.

PRODUCTION TECHNIQUES

Olof Landeck, Electro Engineering 
Works

George F. Reyling, Varian Associates

INSTITUTIONS
D. J. Angelakos, Cory Hall, Univer­

sity of California, Berkeley 4

(Joint with AES)
"Noise—Payment for Progress?"
Speaker: Vincent Salmon, manager sonic section, department of physics, 

Stanford Research Institute, Menlo Park
Place: Conference Room B, new office building, Stanford Research Insti­

tute, Ravenswood Avenue, Menlo Park
Dinner: 6:30 P.M.; Happy Hour 6:00 P.M.; Ramor Oaks, 3435 El Camino 

Real, Atherton
Reservations: Mrs. Bolla, DAvenport 6-6200, Ext. 3251

Eugene Aas, Sandia Corporation, 
Livermore

Hugh Gray (Photography) Hugh Gray 
Co., San Francisco
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New test data
help you compare reliability of magnetic tape bases
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E. I. du Pont de Nemours & Co. (Inc.)
Film Department 12, Wilmington 98, Delaware

Please send me new booklet giving data on Magnetic Instru­
mentation Tapes of “Mylar”.

<PDNP
’16. U.S. PAT. Off
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DU PONT

MYLAR
POLYESTER FILM

■ Free, 12-page booklet of charts and test data compares 
performance of “Mylar”* polyester film with cellulose­
acetate tape base. Booklet includes sample strips for you 
to make a simple comparison of the greater toughness of 
“Mylar”. It’s free ... no obligation . . . mail coupon or 
write for your copy. E. I. du Pont de Nemours & Co. 
(Inc.), Film Department D-12,Wilmington 98, Delaware. 
•"Mylar” is Du Font’s trademark for its brand of polyester film.
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Francisco Section Executive Committee 
—David Haylock photo

WESCON - 1 960
Activity Plans

Technical Program
A WESCON technical program that 

will contain sessions on as many as 10

ducted including the following:
Two for the Roster

Final approval from New York head­
quarters was announced for the new 
local chapters of the Professional 
Groups on Circuit Theory and Instru­
mentation, organized respectively by 
R. C. Keissling and H. A. Kazanjian.
Five for WESCON

Section participation in the Future 
Engineers event at WESCON was estab­
lished, under the chairmanship of Tom 
Morrin, Stanford Research Institute. The 
top five winners at the Bay Area Science 
Fair and the teacher or sponsor of each 
are to be invited to Los Angeles by the 
Section and will be financed to the ex­
tent of $100 each plus whatever trans­
portation is required for exhibits.

EXCOM
Microminutes

On May 26, the Executive Committee 
of the San Francisco Section met with 
Dr. Ronald L McFarlan, president of 
IRE, at the Villa Chartier in San Mateo. 
McFarlan's visit to our Section was one 
event of a busy week in which he also 
met with the executive committees of

Tom Morrin, SRI, and Stan Kaisel, 
Microwave Electronics Corp., exam­
ine Donald C. Shapero's proton free- 
precession magnetometry exhibit dur­
ing IRE judging for WESCON

the Seattle and Portland Sections and 
the Seventh Region.

After touching on the peripatetic as­
pects of the presidential chair, he pre­
sented a rundown on the national 1960 
budget (income: $3,600,000, outgo: 
$3,500,000; result: happiness); de­
scribed revisions which are being made 
in the honors structure of the Institute— 
including the initiation of a new cate­
gory of professional group awards, and 
outlined a new plan for the promotion 
of education which has been put into 
effect in Region 1, and which results in 
papers by top students appearing in 
the regular lineup of technical sessions 
at NEREM.

Prior to the sessions with McFarlan, 
items of regular business were con-

special subjects, including a 
series of meetings on "Man-Machine 
Systems," has been outlined by Richard 
G. Leitner, chairman.

Leitner, whose committee reviewed 
hundreds of technical papers in making 
their selections for the technical conven­
tion, said that these will be augmented 
by several sessions for which selected 
authors were invited to participate In­
cluded in the group are such subjects as 
stereo-multiplexing methods, informa­
tion theory and modulation methods, 
and sessions on the subjects of minia­
turization, air traffic control, space sci­
ence, and bio-instrumentation systems.

Format for these sessions will vary, 
including debates, colloquia, and more 
formal programs, Leitner said. He said 
that a number of sessions on man­
machine systems, each independent of 
the others, will be held over a period 
of two or three days of WESCON.

For the first time, a women's session 
will be included, Leitner said, intended 
to examine some of the factors affect­
ing the technical man "away from the 
job." The wife's role in understanding 
her engineer-husband's work better is 

(Continued on page 12)

Donald C. Shapero, Cubberley High 
School senior, Palo Alto, receives 
congratulations from Major General 
George E. Bush. U. S. Army. Donald 
was one of the eight ivinners selected 
for the top Army awards at the Nation­
al Science Fair banquet in Indianapolis 
in May. Dr. Paul E. Siple, famed Arctic 
explorer and distinguished Army scien­
tist, watches. Donald also won a nation­
al second award in the physical sciences 
division —U. S. Army photo

ESH
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MITRE is an independent system engineering corporation formed under the sponsorship of the Massachusetts 
Institute of Technology. Its task is to provide technical solutions to the varied and complex problems 
inherent in all types of large-scale command and control systems.

Engineers and scientists with an interest in both development and analysis work are invited to join MITRE’s 
expanding scientific community. The convenient location in suburban Boston affords excellent opportunities 
for graduate study under a liberal educational assistance program.
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An integral part of this system engineering activity is an active program of advanced experimental 
development carried on in conjunction with system design, analysis, integration and evaluation.
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PROFESSIONAL GROUPS
New Officers

Audio
Nominees who will appear on the 

mail ballots (for installation at the June 
meeting) are: Mort Fujii, Ampex Profes­
sional Products Co., chairman; Charles 
Wilkins, Ampex Professional Products 
Co., vice chairman; and Stanley Oleson, 
SRI, secretary-treasurer.
Bio-Medical Electronics

Officers elected for the coming sea­
son are: Mark Blumberg, M.D., Stanford 
Research Institute, chairman; Keith F. 
Killam, Jr., department of pharmacol­
ogy, Stanford University School of Medi­
cine, vice chairman; and Ken Gardiner, 
Stanford Research Institute, secretary­
treasurer.
Military Electronics

Results of elections for the 1960-61 
term are as follows: Louis Gado, Wianc- 
ko Engineering Co., chairman; Walter 
Prise, Lockheed missiles and space divi­
sion, vice chairman; Jerome J. Dover, 
Ampex Military Products Company, sec­
retary, Boyd Norris, Lockheed missiles 
and space division, treasurer.
Microwave Theory & Techniques

Officers for the coming year will be 
as follows: E. M. T. Jones, Stanford Re­
search Institute, chairman; Perry H. Var­
tanian, Jr., MELabs, vice chairman; and 
Peter Strum, Applied Technology, sec­
retary-treasurer.
Production Techniques

Results of the election for the forth­
coming year are as follows: Charles 
Eldon, Hewlett-Packard, chairman; 
George Reyling, Varian Associates, vice 
chairman; Olof Landeck, Electro Engi­
neering Works, secretary-treasurer; and 
Dale Fuller, Lockheed missiles and space 
division, program chairman.

Design Competition
Plans for the second Industrial De­

sign Awards program of WESCON have 
been finalized and entrants have been 
officially invited, it has been announced 
by Kenneth J. Slee, chairman of the 
event.

The program, originated in 1959 as 
a part of WESCON, will be greatly ex­
panded and diversified at Los Angeles, 
Slee predicted. "The importance of 
good appearance design in commercial 
and industrial electronics products has

Earl Goddard. SRI. left picture, looks over another invited IP'ESCON exhibit, 
one by David Hatfield of Concord, demonstrating measurements of projectile 
muzzle velocities. In right picture, two more IRE judges check the cloud chamber 
demonstration of Melvin Rosowski, Concord. Section members are Richard Mack, 

University of California, and John Corl. Beckman Instruments Inc.

one of several sub-topics to be pre­
sented by a panel of feminine speakers.

Field Trips
At the same time, Chairman Arthur 

N. Curtiss, RCA-Los Angeles, announced 
a schedule of seven field trips to sites 
of outstanding technical interest.

Materials concerning the operations 
of each of the installations to be visited 
will be distributed during the bus trips, 
and verbal briefings will be presented 
in advance, also during each journey.

Both research and manufacturing 
facilities will be covered in the four-day 
schedule of field-trip events, with strong 
attention given to operations that are 
unduplicated outside the southern Cali­
fornia electronics complex.

The trip schedule includes: Jet Pro­
pulsion Laboratory; California Institute 
of Technology; Space Technology Labo­
ratories; Packard-Bell Electroncis; Tele­
meter Magnetics Corp.; System Devel­
opment Corp.; Rocketdyne Division of 
North American Aviation Inc.; Radio 
Corp, of America; Thompson-Ramo 
Wooldridge; International Telephone 
and Telegraph; Librascope Division of 
General Precision; Computer Measure­
ments; and Hughes Aircraft research 
laboratories.

The conference, to be held on Mon­
day, August 22 — a day ahead of 
WESCON's official opening—will bring 
together distributors, factory sales man­
agers, and sales representatives from 
throughout the West for a day-long 
series of bedrock business discussions.

Women's Affairs
Plans for "Hauoli Wahine Hou," 

which means "Happy Time for Women" 
in Hawaiian, have been announced by 
Mrs. Jeff Montgomery, chairman of 
women's activities.

Four days of special activity just for 
women-at-WESCON, all planned under 
a colorful Polynesian theme, will show 
off the attractions of southern Califor­
nia and entertain feminine visitors with 
a series of unusual social events.

As an added attraction and a "first" 
for WESCON, Mrs. Montgomery and her 
committee are cooperating with the 

(Continued on page 14)

become more and more evident to the 
industry," Slee said, "and the enthusi­
asm for this awards program appears 
to have grown proportionately."

Two kinds of awards are presented 
for winning designs during WESCON. 
The WESCON Award of Excellence will 
honor the product designs judged to be 
superior, and the Award of Merit will 
be given to all products selected for 
display in the exhibit Purposes of the 
program are to encourage good design 
throughout the industry, to single out 
examples of outstanding design, and 
to point out corollaries between good 
design and successful products.

In order to qualify for entrance in the 
WESCON event, entries must be the 
product of a company which is a mem­
ber of the Western Electronic Manufac­
turers Association, an exhibitor at 
WESCON, or the product of a company 
exhibiting in WESCON through an au­
thorized exhibitor.

The product must be an industrial 
electronic product, an electronic com­
ponent, instrument, or a complete sys­
tem. The graphic design category has 
been added to cover two-dimensional 
entries, such as nameplates or labels. 
The product entry must have been in 
production prior to June 15, 1960, 
which is the deadline for the program.

In the case of entries on behalf of 
huge systems which could not be trans­
ported to Los Angeles for the show, 
Slee said, those accepted will be dis­
played through photos. Judging by a 
jury of nationally known designers will 
be accomplished from product photos 
after the June 15th deadline for entries.
Distributor-Rep Conference

WESCON's sixth annual Distributor- 
Representative Conference will attract 
more than 600 persons to the Ambassa­
dor Hotel, chairman W. Bert Knight pre­
dicted.



Which of these

APPLICATION
IOTES

can help you?

#16 WAVES ON TRANSMISSION LINES

#17 SQUARE WAVE AND PULSE TESTING

#18 INTRODUCTION TO SOLID STATE DEVICES A.PPL.ICATTON NOTES

#21 MICROWAVE STANDARDS PROSPECTUS

#27 BASIC MICROWAVE MEASUREMENTS

#34 AC CURRENT MEASUREMENTS

#36 SAMPLING OSCILLOGRAPHY

GRID-13JUNE 1960

instruments measure more swiftly, surely

$

#38 MICROWAVE MEASUREMENTS
FOR CALIBRATION LABORATORIES

#29 CONVENIENT METHOD FOR MEASURING 
PHASE SHIFT

#39 STANDARDS CALIBRATION 
PROCEDURES

#40 HEWLETT-PACKARD ELECTRONICS 
INSTRUMENTATION FOR 
TRANSDUCER APPLICATIONS

#30 MEASUREMENT OF CABLE 
CHARACTERISTICS

Su
'* \ V 

*8 ' < ■

The above involve both theoretical and "how to do it" information, 
illustrated, complete, designed for swift practical application to 
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HEWLETT-PACKARD COMPANY
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2-8901; San Diego, 1055 Shafter St., AC 3-8106; Phoenix, 641 E. Missouri Ave., 
CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas 
Blvd., N.E., AL 5-5586; Las Cruces, 114 S. Water St., JA 6-2486.

#37 MONITORING A RADIO TRANSMITTER 
SIGNAL WITH AN 120A OR 
130B OSCILLOSCOPE
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topics and dates and the membership 
will benefit from a larger variety of 
meetings and greater participation in 
activities of common interest.

No meeting is planned for July, but 
on August 28 at 4:30 p.m., the groups 
and their families are urged to attend 
the Arthur Feidler concert with the San 
Francisco Symphony Orchestra in the 
Frost Amphitheatre at Stanford Univer­
sity, which is under the auspices of the 
Children's Health Council of Mid-Penin­
sula. A three-channel sound system will 
be provided by Harold Lindsay to re­
inforce the orchestra and following the 
performance Harold will show his 
equipment to those who

show 
are interested.

A.i! \
V .v ■ 

1
Vincent Salmon

land homes and luncheon at the lux­
urious Santa Ynez Inn.

A highlight of the program, accord­
ing to Mrs. Montgomery, will occur on 
Thursday, August 25, in one of southern 
California's most colorful restaurants. 
The Polynesian, a unique "islander" 
restaurant at the foot of the Palos Ver­
des hills near the Pacific, will be the 
scene of a tamaaraa luncheon, featuring 
Cantonese and Polynesian delicacies. 
There will also be island entertainment 
and a fashion show featuring the de­
signs of California fashion designers.

"In keeping with our Polynesian 
theme, we have planned our program 
to be leisurely and relaxed—and still 
to include the outstanding attractions of 
this area," Mrs. Montgomery explained.

At their registration in the Statler- 
Hilton, feminine guests will receive a 
specially prepared souvenir book, which 
will include the highlights—civic, cul­
tural, and social—of southern Cali­
fornia.

MEETING AHEAD
Paying Through the Ears

The provocative title "Noise—Pay­
ment for Progress?" aptly describes the 
June 28 meeting topic for the Profes­
sional Group on Audio. See the Calen­
dar for details. Vincent Salmon, man­
ager of the sonic section in the depart­
ment of physics at Stanford Research 
Institute will analyze the factors that 
control the damaging, annoying, dis­
tracting, and tension-producing noises 
of our modern environment He will 
deal with both internally and external­
ly generated noise, the differences be­
tween isolation and absorption and will 
describe the methods for noise meas­
urement and control.

Salmon did his undergraduate work 
at Temple University, Philadelphia. He 
received his BA in 1934 and the MA 
in 1936, with a physics major and 
mathematics minor. From the Massa­
chusetts Institute of Technology, where

he was a teaching fellow, he received 
his PhD in theoretical physics for re­
search in acoustics.

In 1939 Salmon joined the Jensen 
Manufacturing Company, Chicago, as 
assistant physicist. In 1943 he was ap­
pointed senior physicist in charge of 
research and development. He special­
ized in horn theory, the generation of 
intense sound, and the development of 
loudspeakers for withstanding severe 
aerial and underwater shock waves. As 
an independent consulting physicist he 
also studied problems involving electro­
mechanical transducers, varistors, ther­
moelectric sources, and thermodynam­
ics.

Salmon joined SRI in 1949 to initiate 
research in acoustics. Much of his effort 
has gone into establishing a research 
program in industrial acoustics—the ap­
plication of sonic and vibrational energy 
to industrial problems of testing, proc­
essing, and control. Other studies have 
been in shock-wave initiation, propaga­
tion, and utilization in air, water, and 
earth, development of modulation de­
vices for producing high-intensity sound 
in air and water; noise and vibration 
control; and consultation on architec­
tural acoustics problems.
Business Matters

The nominating committees for the 
PGA and AES will have submitted their 
recommendations to the membership in 
a mail ballot and the newly elected 
officers will assume control at the June 
meeting.

An interesting series of papers, pro­
grams, and field trips is being planned 
for the coming year, with responsibility 
for the programs alternating between 
the AES and PGA. In this manner, there 
will no longer be conflicts of meeting 1960-WJCC

Decade to Decode
San Francisco's inhabited juke box, 

the Jack Tar Hotel, was the scene of the 
1960 Western Joint Computer Confer­
ence, just as we said it would be in the 
April Grid. It was a busy, successful 
affair with an attendance of 2200 and 
95 exhibits, generally well filled with 
groups in animated discussion.

At the banquet, Professor Heinz Von 
Foerster, of the University of Illinois, 
presented a fabulous discussion on the 
subject of "Living Computers." Starting 
with the computational aspects of the 
praying mantis who can catch a fly 
without the bother of algebraic equa­
tions, he ranged through illustrative 
slides from snowflakes to spiral nebu- I 
lae (not without the usual IRE difficul- | 
ties in sound and projection equipment), 
to show the code of nature, which must 
be broken by an organism before it can 
succeed.

For the praying mantis, success lies in 
its ability to distinguish, without hesita- 

(Continued on page 16)
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convention's technical program commit­
tee in presenting a regular program 
session for women (and men as well) 
at the Statler-Hilton Hotel on opening 
day, August 23.

That will follow an "Enu Kopa" get- 
together earlier the same day in the 
Statler-Hilton's beautiful East Garden 
Room, which is to be recreated as an 
island retreat for WESCON women 
throughout their stay in Los Angeles.

The charming "island retreat" will 
also be the scene of an early-afternoon 
"Hoolaulea" punch party, scheduled to 
end in plenty of time for leisurely 
preparation for the important WESCON 
cocktail party a few miles to the West 
at the Ambassador Hotel.

On the second day of the program, 
visitors will have a choice of two ex­
citing outings: a daylong trip to Walt 
Disney's fabulous kingdom of Disney­
land, or a tour of outstanding South-
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missile...is helping to 
bear the burden of today’s 

power for peace

America’s first 
intercontinental ballistic

II1 Q
W

The continuing development of Atlas as well as other USAF missiles and related space probes, has created impor­
tant positions on STL’s technical staff for scientists and engineers with outstanding capabilities in: thermody­
namics, aerodynamics, electronics, propulsion systems, structures, physics, computer technology, telemetry, and 
instrumentation. If you believe you can contribute in these or related fields and disciplines, you are invited to send 
your resume to:

SPACE TECHNOLOGY LABORATORIES, INC.
P. 0. Box 95004, Los Angeles 45, California, Attention: Richard A. Holliday Los Angeles • San Diego
Santa Maria • Sacramento • Denver • Cheyenne • Cape Canaveral • Washington, D.C. • Manchester, England • Singapore • Hawaii

When crews of SAC's 1st Missile Division successfully launched the USAF ICBM Atlas from Vandenberg Air Force Base, September 
9,1959, the world became aware that the United States had brought into being a formidable retaliatory pov/er for peace. Within four 
months after the first operational launch, the Air Force doubly underlined this missile’s capability. On a single day, January 26, 
1960, the 16th and 17th consecutive successful Atlases were fired intercontinental ranges to predetermined targets from both At­
lantic and Pacific bases.

After only five years of intensive development, including concurrent research, testing and fabrication under this nation’s top mil­
itary priority, Atlas is extremely versatile as well as powerful. It was the Project Score satellite vehicle and is scheduled for use in 
Project Mercury, the Man in Space Program, and in other space exploration missions. Thus, used as a booster for space projects. 
Atlas provides the nation with a key capability in scientific as well as military applications.

Space Technology Laboratories provides the systems engineering and technical direction for the Atlas as well as other portions 
of the Air Force Ballistic Missile Program. Much of what was learned in building Atlas has helped cut the lead-time in the develop­
ment of such other Air Force Ballistic Missiles as Thor, Titan and Minuteman.

Among the industrial organizations which have worked in concert in developing Atlas are such major contractors as: Convair, 
Division of General Dynamics Corp, for airframe, assembly and test; General Electric Co. and Burroughs Corp, for radio guidance; 
Arma, Division of American Bosch and Arma Corp, for inertial guidance; Rocketdyne Division of North American Aviation, Inc., for 
propulsion; General Electric Co. for re-entry vehicle; Acoustica Associates for propellant utilization.
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MEETING REVIEW
Calculating Tour

"Do it yourself" on a grand scale is 
the motto of Friden Calculator Co. In 
500,000 sq ft of floor space they 
manufacture all the big parts as well 
as the bits and pieces required for their 
product line.

Forty-seven people heard William 
Bain, assistant to the factory manager, 
outline the scope of Friden's operations 
prior to the plant tour. Bain was intro­
duced by Estrada Fanjul, chairman of 
PGPT.

Following this brief meeting and talk, 
the members broke up into small groups 
and viewed Friden's operations.

Because of the small size of the parts, 
Friden has grouped equipment in a de­
partmentalized layout rather than in­
cluding them in their product flow.

The first area visited was the machine 
shop. Here all the screw machines,

two are incompatible"—Jackson Gran- 
holm, "Computing News."

"I see a whole new generation of 
tense young men in horn-rimmed glass­
es"—Karl Spangenberg, Stanford Uni­
versity.

"Successful? This is at least a 50- 
beard conference!"—Herb Grosch.

—George Spelt in

w We don’t claim to know each time 
K *nstrument manufacturers
K we represent exclaim “Eureka” 
H) about a brand new idea, but

; l< our direct pipeline does give us the 
III latest instrumentation informa- 
H tion and applications.

» To help you solve your problems 
|M with the latest recommendations 
||| direct from the source (many of 

them not yet in print) why not call 
j one of our three offices and let 

us do the rest—right away!

T. LOUIS SNITZER CO. 
ELECTRONIC ENGINEERING REPRESENTATIVES 
ARIZONA • CALIFORNIA • NEVADA 
5354 W. Pico Blvd., Los Angeles 19, Calif. • WE 8-2073 
510 S. Mathilda Ave., Sunnyvale, Calif. • RE 6-6733 
7814 Ivanhoe Ave., La Jolla, Calif. • GL 4-2191 At the WJCC cocktail party, Mary 

Haylock of the Grid chats with Lou 
Fein, consultant and conference session 

chairman

punch presses and drill presses were 
grouped by type of machine. The parts 
flowed from the machine shop to de­
burring operations, which were again 
departmentalized, then to plating and 
hardening operations as required.

One of the interesting operations was 
plastic injection molding. The equip­
ment allows the use of two-color mold­
ing on one part so that all numerals on 
the keys are molded in and cannot 
wear off. Similarly the outer coating on 
a two-color key is molded in depth. 
Metal and plastic parts are also molded 
into a unit including two-color molding 
for numerals, etc.

The plating shop included several 
automatic plating machines set in a 
modern layout with grating-type floor­
ing and a wet sub-floor.

The painting operation employed 
electrostatic attraction to increase the 
efficiency of use of the paint which was 

(Continued on page IS)
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a real fly and a man­
made imitation so good that humans 
can't tell them apart.

Ten years from now, he predicted, 
you will be able to see a truly living 
computer at WJCC. If you go up to one 
and say, "Are you a truly living com­
puter?" it will reply, "Yes, I am a truly 
living computer!" You then approach 
another, which is not a truly living com­
puter but has faulty construction and 
gives false answers, and say, "Are you 
a truly living computer?" It says, "Yes, 
I am a truly living computer!"

The challenge of the decade will be 
finding out how to tell the one from the 
other.

From various other vantage points 
during the conference, Grid reporters 
heard the following comments of pos­
sible interest:

"You can 
yourself or
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Today, over 40 ceramic tube 
types pioneered by Eimac en­
gineering and research are 
available for use under adverse 
conditions. Whenever you have 
an application that requires 
compact tubes that can take it, 
investigate the many advantages 
of Eimac advanced ceramic­
metal construction.

Lockheed’s new miniature TV 
transmitter and camera have 
special significance for a space- 
curious world. They may one 
day help unravel some of the 
mysteries of the unknown as 
they soar through the outer 
reaches of space in a sophisti­
cated sattelite.

Al the heart of the liny trans­
mitter is an Eimac ceramic tet­
rode, the 4CX300A. Eimac 
ceramic tubes can take lough 
assignments like this in their 
stride, with performance ‘’ex­
tras” that mean outstanding 
reliability.

Eimac advanced ceramic de­
sign makes possible a compact 
tube capable of niainlaniing ex­
ceptional stability. Even under 
conditions of severe shock, vi­
bration and accelerations up to 
20g at frequencies from 20 to 
2000 cycles per second no lube 
damage will result. Rugged, re­
liable power in a small package.
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MEETING REVIEW
Dog-Leg Communications

Members of the Professional Group 
on Communications Systems heard an 
interesting presentation given by Rus­
sell Wolfram of SRI on Non-Great Circle 
Communications at lhe April meeting.

The talk was concerned principally 
with back-scatter propagation between 
Bozeman, Montana, and Palo Alto. 
Wolfram noted that scientists and ex­
perimenters have long been aware of 
radio propagation over paths other 
than the great circle paths between 
stations.

As early as 1935, by using MUSA 
antennas, it was noted that 5- to 1 5-mc 
signals arrived as far away as 80 de­
grees from the great-circle path. At the 
time, this unusual action was attributed 
to ionospheric storms.

In 1939 back-scatter effects resulting 
in non-great-circle propagation were 
noted on a Nova Scotia to London cir­
cuit operating at 1 0 to 20 me.

By lhe 1 940s and 50s evidence piled 
up which indicated back-scatter effects, 
instead of E-region anomalies, as the 
explanation of many non-great-circle 
paths.

The recent experiments by SRI were 
planned to obtain qualitative informa­
tion on (1) the extent to which signal 
bearings may deviate from the great­
circle path, (2) on signal strengths, and 
(3) on relationships with the time of 
day.

CORNELL 
DUB ILIER 

ELECTRIC CORP.
Affiliated with Federal Pacific Electric Company

This has taken a little time but we are now able to show you Barney Oliver, right, 
research and development vice president, Hewlett-Packard, during the March IRE 
show in New York. Oliver, who served as toastmaster at the international banquet, 
is shaking hands with Eric A. Walker, president of Pennsylvania State University, 
who was spokesman for the IRE Fellotvs. Between them is H. I. Romnes, 
president of Western Electric Company, who was guest speaker at the banquet

JUNE 1960
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C-D high reliability capacitors are most 
widely accepted for critical electronic ap­
plications because they are consistently 
the best. Technical data available. Write 
to Cornell-Dubilier Electric Corporation, 
4144 Glencoe Avenue, Venice, Calif.

applied by means of a rotating slinger 
rather than the conventional air- 
operated spray guns.

Following parts-manufacturing op­
erations, computers are assembled on 
a line which is fed by conveyors start­
ing from the sub-assembly operations. 
The conveyors ore also used as an over­
head storage rack and circulate con­
tinuously so that sub-assemblies can be 
picked off or added to the line as de­
sired.

The actual assembly line is a wide 
belt-type unit. Several different types 
of computers are assembled in random 
order and all operators on the line are 
versatile enough to work on any type 
of computer which comes before them.

There is also a similar operation for 
assembling adding machines. The basic 
adding machine is available in several 
models and is also incorporated into 
more complex gear which requires an 
adding machine as a component.

Finally, the visitors were able to view 
an automated computer which was tied 
into a billing machine unit electrically 
(Fnden uses mechanical principles and 
straight electrical circuitry rather than 
solid state and electronic types of equip­
ment.)

A comment by one of the "tourists" 
as we left to drive home in the pouring 
rain—"I didn't know that anything that 
only involved simple arithmetic and no 
electronics could be so interesting."

—George Reyling
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NICKEL-IRON
LAMINATIONS

For Audio 
Transformers

SILICON-STEEL 
laminations

For High Frequency 
Transformers

Rotors and 
Stators

Power
Transformers

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

Order from Arnold’s Repath Pacific Division

□.. your source of laminations
west of the Rockies

WRITE FOR THE
REPATH CATALOG

This 54 page booklet contains 
complete specifications and de­
tailed drawings of all standard 
Repath nickel-iron and silicon- 
steel laminations. Also illus­
trates line of stamped metal 
components for electronics.

ADDRESS DEPT. TG-6

Your best bet for quality laminations—accurate to size, shape and performance; 
clean-cut and free from burr—is to specify and use Repath Pacific products.

Arnold’s Repath Pacific Division is located right in the heart of the electronics 
industry on the West Coast. It has the capacity and experience to give you 
superior service, and you can count on the expert assistance of our entire staff 
on any problem you may have.

Once your specifications have been accurately determined and checked, your 
order is quickly produced from our extensive inventories of silicon and nickel­
iron alloys. Modern facilities and methods, and careful attention to annealing 
procedures assure the utmost in magnetic properties and smooth, clean lamina­
tion surfaces, free from scale.
• Let us serve you. Inquire today about Repath’s complete line of standard 
laminations and other components for the electrical and electronics industries.

REPATH PACIFIC DIVISION

..ARNOLD
^^SPECIALISTS in MAGNETIC MATERIALS
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the Ala y meeting of PG EC

—Keith W. Henderson photo
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■K NEW
• | Kada-Sweep 

300

Vari-Sweep
MODEL IF

NEW
Vari-Sweep

MODEL 400

KAY
Precision Electronic 
INSTRUMENTS

might soy 
with a

on Electronic Computers 
in the LMSD auditorium at 

Dr. Hewitt D. 
Stanford Research Institute

Fundamental frequency sweeping oscillator 
providing sweep radar IF’s between 1 and 
350 me center in 12 wide-band ranges set 
to your order. Up to 30 crystal-controlled 
marks completely isolated from circuit un­
der test also set to order. RF output 0.5 V 
rms into nom 70 or 50 ohms (higher for 
lower frequency units) AGC’d constant to 
within zt0.5 db over widest sweep. True 
zero base line produced on ’scope during 
retrace time .................................... $850.00

Unidimensional MMZ
The monthly meeting of the Profes­

sional Group 
was held 
Palo Alto on May 24. 
Crane of 
spoke on "The Neuristor, a Novel Device

Zherjtia-Moeie
Basic noise source accur­
ate to — 0.1 db. Range 1 

, kc to 1000 me. 3 heads:
Noise head (A) 2-1000 me; 
L.F. head (B) 1 kc-350 
me (both 50 ohms, un­
bal.); selectable imped, 

head (C) 0 25-400 me. Noise measurement 
to 10 db. Noise temp. 2200° K Noise out. 
independent of generator VSV/R. Noise 
temp, read directly on meter. Portable, 
battery or line operated; long life thermal 
element. With standard head ........ $495.00

WRITE FOR KAY CATALOG
All prices f.o.b. Pine Brook, N. J.

KAVA­
ELECTRIC COMPANY

MAPLE AVE. PINE BROOK, N. J.
CApitol 6-4000

West Coast Representative:
KENNEMATT COMPANY

P.O. Box 2007, Van Nuys, California

Beat frequency oscillator providing sweeps 
continuously variable from 50 kc to 40 
me wide in two bands, 10-500 me and 
400-900 me. Sweep rate variable around 
60 cps with line ‘lock-in’; RF output from 
0.07 to 0.15 V rms into nom 70 ohms, 
blanked for true zero reference. Calibrated 
dial shows center frequency. Negligible 
leakage; low harmonic distortion... $625.00

<
I

A Vari-Sweep with Markers — a complete 
alignment instrument 4-120 me in six 
overlapping bands. RF Output: 1.0 V rms 
into 70 ohms, held constant by fast acting 
AGC. Continuously variable pip marker 2- 
135 me; up to 11 pulse markers set at cus­
tomer's specs. Continuously variable sweep 
width from kc to as much as 40 me. Direct 
reading individually calibrated frequency 
dial. Fundamental frequency. 4-120 me. 
Complete with 11 crystal markers..$985.00

High output all-electronic broadband sweep­
ing oscillator. Fundamental frequency. Con­
tinuous, 15-470 me. in 10 overlapping 
bands, sweep widths to 30 me. Direct read­
ing dial. Output 1 0 V rms into 70 or 50 
ohms to 220 me. 0.5 V to 470 me. AGC’d 
flat to _0 5 db over widest sweep through 
range.................................................... $850.00

Books & Authors
The featured speakers at the May 

1 7th meeting of PGEWS in the Lenkurt 
Electric Co conference room in San 
Carlos were Lloyd G. Lyman, assistant 
director of the University of California 
Press, and Dr. Karl R. Spangenberg, 
professor of electrical engineering at 
Stanford University. Lyman described 
the policy of manuscript selection at 
the University of California Press, the 
program and the composition of the list 
of publications, the criteria for types of 
publications, and the procedure for the 
submission of manuscripts. Spangen­
berg, author of "Vacuum Tubes" and 
other engineering text books, discussed 
the problems involved in the writing of 
technical text books. He also described 
the recommended procedure for start­
ing and completing a manuscript and 
the steps involved in securing publica­
tion.

Operating on a 1 250-km path with a 
transmitting station at Bozeman and a 
receiving station at Palo Alto—each 
station with rotating antennas—the ex­
perimenters programmed the antennas 
to cover all possible paths in five-minute 
periods at thirty-minute intervals. The 
Bozeman antenna rotated at 0 2 rpm 
and the SRI antenna at 2 rpm. The car­
rier was 33 me and frequency modu­
lated with a 500-cps tone. Generally, 
the frequency was above the muf for 
the point-to-point path.

Wolfram presented many slides of 
the resulting polar patterns made by 
displaying signal strength on the radius. 
Analysis of the patterns, the propaga­
tion predictions for the time of day, and 
the geographical relationship led to the 
conclusion that generally the best sig­
nal was obtained by a one-hop 2500- 
km path to a distant back-scattering 
point and back another one-hop 2500 
km to the receiving station. One of the 
back-scatter areas is in the Pacific 
Ocean and, oddly, there was no appre­
ciable difference between ground and 
ocean scatter.

In using such dog-leg paths, one 
it is best to communicate 

friend by not looking at him.

—Ken Patterson

and System Concept for Digital Com­

puter Applications."
Crane received his PhD in electrical 

engineering at Stanford this June. The 
topic of his talk was on the research 
that he performed for this degree. The 
Neuristor, as Crane describes it, is a 
homogeneous, distributed, active-pas­
sive structure in the form of a 
dimensional fiber.

The very active interest today in mi­
crominiaturization triggered the investi­
gation into this new and novel device 
and system concept. In making circuits 
or systems smaller and smaller almost 
everything can be scaled down in some 
degree with the exception of the num­
ber of connections. Interconnecting 
wires can be made as small as several 

microns but then they become important 
passive elements. In an attempt to de­
fine the properties of interconnecting 
elements, Crane came upon the neces­
sary properties of his Neuristor. The 
blocks that initially were to be con­
nected are unnecessary and all that 

was necessary were the interconnect­
ing elements. The four necessary prop­
erties are: 1. A uniform velocity of 
propagation, 2. No attenuation of 
propagation, 3. A stimulation threshold, 

and 4. A refractory period.

With these four basic properties and 
two types of junctions, namely T and S 
for trigger and storage, the realization 
of any digital computer in a single 
plane is possible. The T-junction is a 
junction of three or more fibers, where, 

if a pulse enters the junction on one 
leg, equal pulses will leave the junc­
tion on the remaining legs. The S-junc- 
tion is a junction of two continuous 
fibers where a pulse in one fiber plus 
its refractory period following the pulse 

will annihilate a
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Made to your specifications

Manufactured by John I—- DOTf? CO.

INTERESTED IN A NEW 
TRANSPONDER?

Design slashes 
cost of precision 
in digital voltmeters

1
I
I
I
I
I
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Electro-Logic’s new low-level acquisition and processing unit enables 
the construction of an all-electric data system operating directly from 
voltages as low as 0 to 10 millivolts. The unit performs voltage-to- 
time conversions with accuracies of 0.1%, thus eliminating the 
necessity of input amplifiers, electronic commutators and high-priced 
analog-to-digital converters. Write for applications brochure.

VAN GROOS COMPANY
Electronic Sales Engineering Representatives

Southern California Office 
21051 Costanso Street. Box 425 
Woodland Hills, California Dickens 0-3131

Northern California Office 
1178 Los Altos Avenue 
Los Altos, California ' WHitecliff 8-7266

MORE MMZ

fiber. A network made of these T and S 
junctions can perform all the functions 
of a digital computer.

The concept of realizing functions 
with these unidimensional fibers was 
most interesting. The next step is physi­
cally to realize the structures and their 
networks electronically.

An entirely new readout design principle based upon a spinning 
number disc and an input-actuated stroboscopic illuminator enables 
the Electro-Logic Corp, to guarantee accuracy of 0.5 per cent in its 
Model V-l Digital Voltmeter — and at the market-shattering low price 
of only $295. Furthermore, the inherent superiority of the new design 
permits flexibility of application and use previously known only in the 
highest priced instruments.

CHECK THESE SPECS:
Ranges: 0.00-2.50 volts de. 00.0-25.0 volts de, 000-250 volts de 
with optional provisions for additional ranges at both ends . . . 
Accuracy: Within 0.5 per cent on all standard ranges . . . Sampling 
Speed: 24 per second . . Digital Readout: True digital in framed num­
bers 1/4" high or Quasi-digital in which the numbers move smoothly 
past viewing frame to indicate trend — the equivalent of a 70” scale 
analog meter . . . Input Impedance: one megohm on all standard 
ranges.

The Electro Logic Corporation’s Model V-l Digital 
Voltmeter is another example of a pace-setting prod­
uct of the Electronics Age presented by the

where*
can you get TEFLON

BELLOWS and PISTON rings

Mark
Jjino fviA. tur.ftvli

Engineering Assistance • Immediate Delivery

HUGHES co, me.
that's where!

Your No. 1 Source in the West for
TEFLON • KEL-F • NYLON • PERMACEL TAPE 

ARMSTRONG EPOXY • DELRIN • PERMALI
564 College Ave., Palo Alto, DAvenport 6-2922

SEND FOR 32 PAGE CATALOG

MEETING REVIEW

Electronic Chicanery
After trudging through endless miles 

of deserted corridors in the new Stan­
ford Medical Center, trying to follow 
the Grid's own directions to the May 
meeting of the Professional Group on 
Bio-Medical Electronics, this footsore 
reporter finally sank into one of the 
comfortable seats in Room M-l 12. From 
here, he listened to a fascinating pres­
entation by Dr. Ralph Weilerstein of the 
U.S. Food & Drug Administration, who 
addressed himself to the topic, "Elec­
trical Devices and Medical Quackery."

In this discourse, Weilerstein referred 
constantly to the copious quantity of

I examples which he had brought with 
him, not only of apparatus but of sales 
literature, operating instructions, etc., 
os well.

(Continued on page 22)
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• For further information contact Dr. William Ayer. President.

SEMINAR SUMMARY

tung-sol/chatham BOM family
All fit the same socket . . .

But which fits your application
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APPLIED TECHNOLOGY, INC. 930 Industrial Ave., Palo Alto, Calif.

DAvenport 1-5135

If you would like prompt and able assistance in selecting 
the correct Tube for your Application, get in touch with your 
TUNG-SOL Sales Engineer, Neill B. Scott. BEacon 2-8292— 
San Francisco Bay Area.

A

3221
at $3.00 per copy.

• Since formation in the spring of 1959. ATI has enjoyed a rapidly 
INCREASING DEMAND FOR ITS SPEC IALTIES - ADVANCED DEVELOPMENT 
AND FABRICATION IN THE AREAS OF ACTIVE ELECTRONIC COUNTERMEAS­
URES. RECONNAISSANCE RECEIVING SYSTEMS. AND INSTRUMENTATION 
FOR IONOSPHERE AND RADIO ASTRONOMY RESEARCH.

aIA

MORE CHICANERY
As he pointed out, equipment of this 

type is seized by the Food & Drug Ad­
ministration under existing legislation 
covering interstate shipments. Much 
equipment of this type is actually in 
current use within the state of Califor­
nia where, if it originated here, it is 
beyond their grasp.

While it was suggested that electronic 
chicanery of this sort in the past might 
have had some connection with the 
medical profession's cautious attitude 
toward new equipment; the point was 
also made that the PGBME has a poten­
tiality for screening out such items.

Unfettered imagination could be 
seen to have played a leading role, not 
only in the design of much of the appa­
ratus but also in such names as the 
Short Wave Oscilloclast, the Magnetic 
Pendul Affinitizer, the Diamagnatome- 
ter, and the Atomotrone, a device for 
producing E-irradiated and T-irradiated 
water by the action of a floodlamp shin­
ing through panels of colored glass. The 
two liquids were to be imbibed respec­
tively for different lists of ailments.

—George S pel tin

It Happened in Monterey
San Francisco members and friends 

of the PGRQC met at the U.S. Naval 
Postgraduate School on May 6 and 7, 
1960, for the Second Annual Bay Area 
Reliability Seminar.

The theme of the Seminar was "Poli­
cies for Reliability" and papers were 
presented by leaders in the field from 
all over the country. (See program in 
April Grid )

On Saturday morning two debates 
were held as announced, "Reliability 
Should Be Achieved by Component De­
velopment" versus "Insurance Is the Best 
Way." Julian Hilman of Fairchild Semi­
conductor Corporation and George Jaco­
bi of Armour Research Foundation pre­
sented arguments in favor of compo­
nent development while Lou Fein, Palo 
Alto consultant and Bob Davis of Philco 
WDL presented arguments in favor of 
insurance or redundancy as the best 
way to achieve higher reliability.

The second debate, "There Should Be 
a Separate Reliability Organization" 
versus "Reliability Is Everybody's Busi­
ness" found Chet Bartholomew of Boe­
ing Airplane Company and Robert Ben- 
ware of Philco WDL arguing in favor of 
the separate organization while V. E. 
James and J. D. Ashby of Automatic 
Electric Company, Division of General 
Telephone, argued in favor of the pol­
icy "Reliability Is Everybody's Business."

Proceedings of the Seminar will be 
available from Mr. John Hall, IBM, 

Stevens Creek Road, San Jose, 
—Bruce Clark

AND EMPLOYEE-
BELIEVE OUR

THE EX-

LOOKING FOR GROWTH 9

• Applied Technology is engineering-oriented 
owned. For these reasons and many more, we 
ORGANIZATION OFFERS TRULY EXCEPTIONAL OPPORTUNITY TO 
CEPTIONAL ENGINEER.
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MILLIVAC 

OOMU

PASADENA:
1055 E. Walnut • MU 1-7411

• Watt meters
• Electrostatics
• R.F. & A.F. meters
• Flux meters
• Current product instruments
•AC-DC transfer standards

MENLO PARK:
635 Oak Grove • DA 6-7937

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
PHOENIX:
111 W. Osborn Rd. • CR 9-1891
SACRAMENTO-FOLSOM:
ENterprise 1-0879 ► local call

1

sensTtTve research
INSTRUMENT CO.

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE.

tIBIC
CORPORATION
(So. Calif.-Arizona)

the lowest cost unit to a fully automated measuring system — saving 
you endless shopping around. You get quick delivery on most items.

• Laboratory standards
• Differential meters
• VTVMs
• Digital meters
• Portable and panel

secondard standards
• True RMS meters

JOHN FLUKE MFG. CO.
(Calif, only)

literature on Sensitive Research, Fluke, Cubic or Millivac 
lines... or for a sales engineer to call.

Instruments to Control... Measure... Record

overjoyed
at the wide selection of 

meters and indicating instruments 
available from McCarthy

Never before such a choice! McCarthy offers complete performance 
data and specifications on 5000 meters. We supply anything from

■ ‘ I
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Meanwhile, over at Varian Associates, 
led Moreno, right, vice president of 
the company's tube division, guides 
T. Nara, T oshihide Watanabe, and 

I Koheiji Toyama, all of Nippon Elec­
tric Co., Tokyo, through the micro- 

ivave-tube laboratory

Cidi ~■ iilll 1 -

0

Varian was also host to a group of 
Britons and still another vice president, 
Emmett Cameron of the company's 
microwave tube group, talks with the 
Rt. Hon. Reginald Maulding, president 
of the British Board of Trade; Sir Cecil 
Weir, chairman of International Com­
puters and Tabulators Ltd.; and Lord 
Rootes, chairman of Rootes Motors Ltd.

- 1 ®
* W- - ■ *

One of a series of visitors from abroad 
teho have recently passed along the 
electronic byways of the San Francisco 
Peninsula, Charles De Gaulle, president 
°l France, is shown through the Hew­
lett-Packard plant by Bill Hewlett, ex­

ecutive vice president
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PRECISION INC.
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The Palo Alto Lab is 
expanding rapidly to serve 

additional commercial 
and military customers. 

Expansion at Link means 
additional engineering 

support personnel, highly 
advanced test equipment 

and new, larger facilities 
with continuing oppor­

tunities for professional 
growth in your field.

Engineers at all levels 
are needed for...

Link’s Palo Alto Develop 
ment Laboratory offers 

a diversity of work assign­
ments, an ideal environ­

ment for creative work 
and advancement.

Send your resume 
immediately to: 

Mr. B. S. Rutman, 
Link Aviation, Inc.

P.O. Box 1318 
Palo Alto, California

G| 1
GENERAL

Digital computer 
_______________ development 
Analog system development

Weapon system 
development

Control systems analysis 

Circuit analysis 
Advanced mechanical 

_________design 
Applied mathematics 

Coherent radar techniques 
C.R.T. systems 
Logical design

GRID SWINGS
It Is Reported:

1
Harold Lindsay, shown making meas­
urements on the original Ampex 

Model 200 recorder
—Don Shapero photo

Harold W. Lindsay has been appoint­
ed technical assistant to Alexander M. 
Poniatoff, founder and chairman of the 
board of the Ampex Corp.

Lindsay, who was formerly manager 
of the industrial design department of 
the Ampex Professional Products Co., 
will work on special assignments for 
Poniatoff and will also give technical 
assistance to engineering groups within 
the corporation.

He joined Ampex shortly after the 
company was founded in 1946 and was 
project engineer responsible for the de­
velopment of the first professional qual­
ity audio recorder, the historic Model 
200 introduced in 1948.

Professor Samuel Silver, director of 
the space sciences laboratory at the 
University of California, has received a 
Guggenheim Foundation fellowship for 
study in the field of upper-atmosphere 
physics. Dr. Harry Suhl, a member of 
the Bell Telephone Laboratories staff, 
has been appointed a lecturer in phys­
ics on the Berkeley campus. Dean J. R. 
Whinnery has been appointed a consul­
tant to the Advisory Group on Electron 
Tubes, serving the research and engi­
neering division of the Department of 
Defense.

(Continued on

New Academy?
America's stride into a decade of 

swift-paced technological advances may 
be hampered by a popular misconcep­
tion of the proper roles of science and 
engineering, according to Dr. J. Herbert 
Hollomon, general manager of General 
Electric's general engineering labora­
tory.

The impact of science has been so 
great in recent years, explains Dr. Hol­
lomon, that scientific discoveries have 
been dramatically applied to solving 
the world's technological problems.

This has given the appearance that 
the problems of engineering are less 
important, less demanding and less 
challenging than science, he said. It 
has also eclipsed engineering's true role 
and has had the effect of making the 
profession less attractive to potential 
engineering talent.

Science is also the loser, said Dr. 
Hollomon, because insistence that it pro­
vide practical applications has obscured 
its proper goal—the search for basic 
understanding and knowledge. Engi­
neering, on the other hand, he said, is 
the "application of this knowledge for 
the purpose of filling human needs. This 
is a social responsibility which the indi­
vidual engineer must accept."

Dr. Hollomon suggests the establish­
ment of a National Academy of Engi­
neering to promote and to strengthen 
the engineers' contribution to society.

Noting that American engineers num­
ber about a million, Dr. Hollomon urged 
that Congress set up an academy on a 
par with the National Academy of Sci­
ences that would help establish the im­
portance of engineers as people and 
the importance of engineering to our 
country.

The proposed National Academy of 
Engineering would investigate, exam­
ine, experiment, and report on any sub­
ject of engineering called for by any 
department of the government, Dr. Hol­
lomon said.

As the Academy's right arm, Dr. Hol­
lomon suggested a National Engineer­
ing Council. This agency would not be 
a central control group, but would have 
the responsibility to make available to 
the highest levels of government the 
most outstanding engineering stature, 
prestige, and advice.

Dr. Hollomon asserted that the prob­
lems attendant to underdeveloped coun­
tries, lhe dwindling of our natural re­
sources, the effects of foreign competi­
tion, and the problems of urbanization 
need a vigorous and unified approach 
if they are to be resolved.

Pointing out that the U. S. is spending 
41 million dollars a day on research 
and development, Dr. Hollomon pre­
dicted that the upcoming, swift-paced

years will bring ultra-refined computers 
that will approach the human brain in 
mental capacity, and a host of air, sea, 
and land vehicles beyond the expecta­
tions of even the science fictionist.

Besides sparking these developments, 
said Dr. Hollomon, the concerted energy 
of the engineer should be directed at 
maintaining a technological growth that 
will keep pace with the demands of our 
expanding world population and allow 
our country to take the leadership in 
heiping other countries. The imagina­
tive vision that will help meet this chal­
lenge, he said, can be provided by a 
National Academy of Engineering.
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your technical problems — Let us hear from you.
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• PALO ALTO
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JERROLD

PRODUCTS. mc

JEHRflLO

ELECTROM.C
ASSOCIATES. INC

OPTIMIZED 
devices. mc

Our men are trained in the application of these manufacturers’ 

products. We now have three convenient offices staffed with 

resident field engineers who are anxious to consult with you on

DEVELOPMENT
CORPORATION

825 SAN ANTONIO ROAD 
DAVENPORT 6-1493

• SAN DIEGO
3949 CLAREMONT DRIVE 
BROADWAY 3-5500

THE NAROA 
MICROWAVE CORP

ELECTRONICS

Model 900A—THE MOST VERSATILE 
SWEEP GENERATOR $l,26O°o 
CENTER FREQUENCY—VHF 0.5 to 400 MC 
UHF 275 to 1000 MCS—SWEEP WIDTH— 
up Io 400 MCS—FLATNESS— ±0.5 db over 
widest sweep!

R Fb T®st
Equi ent
Quantitative Measurements Using 

Sweep Frequency Techniques

(W)
WEINSCHEl

ENGINEERING CO

Model FD-30 $250.00
High speed DPDT co­
axial switch permitting 
oscilloscope measure­
ments without calibra­
tion— all measure­
ments referenced con­
tinuously against stand­
ard attenuators.

Model AV-50 
Variable Precision 
Attenuator $150.00
Long life rotary 
switches; dual wip­
ing silver contacts 
on "Kel-F" dielec­
tric. 0-62.5 db in 
Yi db steps; DC to 
500 MCS.

• NORTH HOLLYWOOD
11636 VENTURA BOULEVARD 
TRIANGLE 7-0173

PHOENIX & TUCSON call our toll free number-Enterprise 1200

Models 601/602—portable 
GENERAL PURPOSE $295.00

COVERAGE —Model 601 
-12 to 220 MCS. Model 
602-4 to 112 MCS— 
FLATNESS — ±0.5 db 
OUTPUT—up to 2.5 V RMS 
WIDTH-1% to 120% of C.F.

% 9
John Francis O’Halloran & Associates

Model 707—ULTRA FLAT
SWEEP GENERATOR $79500

Featuring + 5/J00 db flatness — Plug-in osc. 
heads”; variable sweep rates from 1/min. to 
60/sec.; all electronic sweep fundamental 
frequencies; sweep width min. of 1% to 
120% of C.F.
’Heads available within the spectrum 2 to 265 MCS

a v V

Write for catalog and technical Newsletter series on 
measurements using sweep frequency techniques. 
Prices and data subject to change without notice.

ELECTRONICS CORPORATION
_______ Industrial Products Division Dept. ITE44 
Instruments for Measurements, 3455 Cahuenga 
Blvd., Hollywood 28, Calif., Hollywood 9-7294. 
San Diego—Juniper 3-1972

Sunnyvale—Regent 6-8680

ELECTRONICS ENGINEERS
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honorary doc-

SENSOR
ELECTRONICS
ENGINEERS BrunsStearns

FABRICATION ENGINEER

Apply Professional Personnel Of]ice

LAWRENCE RADIATION LABORATORY
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__

University of California

Berkeley 4, California 

THornwall 3-2740, Ext. 5585

small, adjustable
R. F. COILS
— built with top quality 
materials, impregnated with 
moisture-resistant varnish, 
and 100% tested to exacting 
specifications.

Corporation, 
Systron-Donner

SUB-MINIATURE RANGE:
-15 items, with inductances from .17 to 300 
microhenries. Form dimensions: 3/16" diameter 
x 5/8" long. Mounting hole: 11/64".
MINIATURE RANGE:
-15 items, from .4 to 800 microhenries. Form 
dimensions: 1/4" diameter x 7/8" long. Mount­
ing hole: 3/16".
STANDARD RANGE:
-13 items, from .9 to 2100 microhenries. Form 
dimensions: 3/8" diameter x 1-1/16" long. 
Mounting hole: 1/4".

J. W. MILLER COMPANY
5917 S. Main St., Los Angeles 3, Calif.

Four papers co-authored by engineers 
from the Litton Industries electron tube 
division were scheduled for presenta­
tion at the International Tube Confer­
ence held in June at Munich, Germany. 
Representing Litton Industries were Dr. 
Norman H. Moore, vice president of 
Litton Industries and general manager 
of the electron tube division, and Dr. 
Joseph F. Hull, manager of the division's 
research laboratory.

Litton's sales volume for the first 
9 months of the current fiscal year, end-

(Continued on page 28)

Systran Corporation, recently re­
named Systron-Donner Corporation, 
has, through an exchange of stock, ac­
quired Donner Scientific Company as a 
wholly owned subsidiary. The transac­
tion culminated five months of negotia­
tion. G. H. Bruns, Jr., will be president 
and chief executive officer of Systron- 
Donner Corporation.

Immediate deliveries on larger quantities from 
the factory. Over 400,000 catalog items carried 
regularly in stock. Smaller quantities from any 
leading parts distributor. Miller R.F. coils are 
competitively priced.
Specials - send us your requirements for a 
prompt quotation. We also build to Military 
Specifications. Write for the Miller industrial 
catalog.

Industrial or electronics engineer with experience in 

latest production techniques as related to fabrication 
and hardware, including a solid state/printed circuit 
assembly.

News from Varian Associates in­
cludes the following: H. Myrl Stearns, 
president, will receive an 
tor of science degree at the 65th com­
mencement exercises of the University 
of Idaho, Moscow. It was here that he 
received his bachelor of science degree 
in 1937. Dr. Harry E. Weaver, of Var- 
ian's instrument division research staff, 
who has been at the University of 
Zurich during the past year on a Varian 
advanced-study-program grant, will be 
assigned to the applications laboratory 
of the firm's wholly owned Swiss sub­
sidiary, Varian A.G. He will assist with 
nuclear-magnetic-resonance and elec­
tron - paramagnetic - resonance spectro­
scopy research Paul M. Sturm is super­
vising a pilot manufacturing plant at 
the Zurich facilities.

The Varian board of directors has 
authorized an offering of additional 
shares of capital stock to shareholders 
of record at the close of business on 
a date which is expected to be July 14, 
I960.

Announcement has also been made 
of a sales increase of 27 per cent and 
an earnings rise of 25 per cent for the 
first half of fiscal I960 over the same 
period in 1959. Sales figures were 
$22,022,715 compared with $17,378,- 
142 and net income was $1,398,605 
or 45 cents per share.
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(___ \ ENGINEERING
/ REPRESENTATIVES

VOLTAGE
DIVIDERS

•James Cunningham, Son & Co.
Crossbar Switches, Scanners

• Diehl Manufacturing Co.
Servo Motors, Tachometers

• Electro-Optical Instruments
Kerr Cell Instrumentation • Cameras

•Julie Research Laboratories, Inc.
DC Standards, Precision Resistors

• Owen Laboratories, Inc.
Power Supplies, Strain Gage Balances

• Rinco, Inc.
Impedance Bridges, High Resolution 

Potentiometers

•Theta Instrument Corp.
Synchro Test Equipment

•Voltron Products, Inc.
Expanded Scale Meters

RACK MOUNT DEK A VIDER Precision resistors closely matched for
maximum accuracy. Linearity—10 ppm. Resolution — 0.0001%. Standard 
resistance value—1 OK. 30-day delivery. Price — $450.

★ 130 NORTH B STREET 
San Mateo, California 
Diamond 2-7057

★ LUSCOMBE ENGINEERING CO.
1020 S. Arroyo Parkway 
Pasadena, California 
MUrray 2-3386

BASE MOUNT DEKAVIDERS s 
Linearity to 50 ppm. Resolution to 
0.0003%. Three decades (plus 100 
Div. Pot.) and four decades Avail­
able in standard resistance values 
of 10K and 1 00K. Order from stock. 
Price —$145 to $160.

® Direct toll-free telephone — In San Francisco, San
I-Mateo, Palo Alto, Sacramento and all East Bay Ex- 

/ c^an9e c’t'es as^ for ENTERPRISE 1-3031. No Long 
iWIIS 1 IOS! / distance Charges. If we are not listed in your exchange
f it JI) ■ / call Portland, Oregon collect, CHERRY 6-3331. Talk 

OW to an Applications Engineer!

E/ectro Scientific Industries 
■■■■■■ 7524 S.W. MACADAM - PORTLAND 19, OREGON

formerly ELECTRO-MEASUREMENTS, INC.

ESI has outstanding opportunities for design and applications engineers. Call or write Mr. Davis.

Current expansion in our meteo­
rological systems group has created 
an unlimited opportunity in this ex­
panding field.

Within the next month we shall 
add to the staff an ambitious indi­
vidual with a BSEE or equivalent. 
His activities will include the design 
of special amplifiers, power supplies, 
and transistor circuitry for pulse and 
digital applications.

His experience will include two to 
four years of electronic circuit design 
with transistors, servos, digital sys­
tems, and/or telemetry.

If your qualifications and interests 
are appropriate, send along your 
resume or call me at LYtell 1-8241 
for an appointment:

Gordon Wheeling, personnel mgr., 

T+ecAttum ff. W/uZ&y
San Carlos, California ff

PRECISION DECADE RESISTIVE VOLTAGE DIVIDERS 
providing known voltage and current ratios for meter cali­
bration, linearity checking, ratio measuring, synchro testing, 
computer standardization, many other applications requiring 
the high resolution and accuracy of the Kelvin-Varley circuit. 
In-line control knob on the rack-mounted divider and the 
exclusive ESI DEKADIAL® coaxial dial of the other units sim­
plify dial settings, permit easy in-line readings. Low reactance 
design of the precision mica card resistors and minimum capaci­
tance arrangement of the circuits provide audio frequency’ 
performance comparable to high de accuracy. Non-standard 
resistance values available on special order.

PANEL MOUNT DEKAPOTS » 
Linearity to 50 ppm. Resolution to 
0.0003%. Three or four decades 
(with 100 Div. Pot.). Available in 
standard resistance values of IK, 
10K and 100K. Order from stock. 
Price-$95 to $175.
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ARMY/NAVY COMPUTER SYSTEMS

Bianco Scott

HUGHES
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digital 
computer

circuit designers 
logical designers 
systems analysts 
programmers

• Microwave Carrier Logic
• Millimicrosecond Base-Band Logic
• Tunnel Diodes
• Evaporated Magnetic Components
• Micro-Electronic Techniques
• Transistor High-Speed Gating 

Techniques
• Solid State Circuits
• Core Memory and Buffers

1
I 
I 
I

Printronics Corp, has announced the 
promotion of Richard C. Landis to chief 
engineer and quality-control manager. 
Landis joined Printronics last year.

Charles P. Ginsburg, who led the de­
velopment of the Videotape television 
recorder, has been appointed manager 
of advanced video development for

GENERAL PURPOSE COMPUTER SYSTEMS [

"1
I

• Systems Analysis and Evaluation
• Operations Research
• Self-Test and Maintenance

Engineering
• Logical Design
• Transistorized Digital Circuits
• Digital Memory Devices
• Advanced Displays
• Servomechanisms and Feedback 

Amplifier Design
• Digital Data Organization and 

Transmission
• Voice Communication and

Modulation Techniques

HUCHCS AIRCRAFT COMPANY

FULLERTON RESEARCH & DEVELOPMENT

A & P Electronic Sales is a new manu­
facturing representative organization at 
420 Market Street, San Francisco, han­
dling mainly components. W. A. Patter­
son is president, and Jim Goodrich, 
sales engineer.

Deleon Corporation has been formed 
in Palo Alto to manufacture electronic 
communication and navigational aids 
for commercial and government use, ac­
cording to Alan B. Simpkins, president, 
former chief engineer for Kaar Engi­
neering Corp.

Deleon has leased 7,000 sq ft of 
space at 943 Industrial Avenue for 
offices and engineering and manufac­
turing facilities. Clyde R. Stewart is vice 
president.

For further information or 
interview appointment, visit, 
write or telephone (collect):
Mr.B.P. RAMSTACK
Hughes Aircraft Company
P.O. Box 2097
Fullerton 2, Orange County, 
Calif omia
Call: TRojan 1-4080, Ext. 3741

Tung-Sol Electric Inc. announces the 
appointment of Neill Scott as sales en­
gineer for this area. Scott was formerly 
an applications engineer with Berkeley 
division of Beckman Instruments, Inc.

HUGHES in FULLERTON has immedi­
ate Research & Development open­
ings for circuit designers, logical 
designers, programmers and analysts 
for the development of large scale 
information processing systems, in­
cluding new general purpose and 
special purpose computers. Assign­
ments exist in the following areas of 
specialization:

Promotion of Dr Daniel H. Goodman 
to manager of the Mountain View com­
ponents laboratory, a facility of special 
tube operations of Sylvania Electric 
Products Inc., has been announced. 
Goodman succeeds Dr R. G. E. Hutter 
who will now direct the activities of 
the microwave physics laboratory.

Lockheed Electronics Company, Los 
Angeles, has announced the appoint­
ment of Cerruti & Associates, Redwood 
City, as sales-engineering representa­
tives. Lockheed Electronics Company 
manufactures specialized components, 
particularly electronic ceramics.

At the May meeting of the Women's 
Association of the Electronic Industry, 
held at the Philco western development 
laboratory, the following slate of offi­
cers was unanimously elected. Marion 
Cellar, MELabs, president; Rita Baum­
gardner, Jennings Radio, vice president; 
Mae Chambers, Lockheed, recording sec­
retary, Vickie Johnson, IBM, correspond­
ing secretary; Elizabeth Campbell, Tran­
sitron, treasurer; Maryanna Bowers, 
Hewlett-Packard, auditor; and Bea Doe­
bler and Ruth Soderberg, SRI, nominat­
ing committee. Installation will occur at 
the June 20 meeting to be held at the 
Gold Platter in San Carlos.

An extremely interesting plant tour 
of Philco WDL was preceded by an ex­
cellent dinner served in the Philco cafe­
teria.

ing April 30, totaled $134,459,000, 
compared with sales of $89,1 91,000 for 
the same period last year. Earnings be­
fore taxes for the 9 months totaled 
$10,873,000, and net earnings from 
operations after federal and foreign in­
come taxes amounted to $5,441,000, as 
compared to last year's 9-months earn­
ings from operations of $3,526,000.

With the appointment of Joseph D. 
Bianco to the newly created post of 
sales manager, Components for Re­
search, Inc., Palo Alto, marks the com­
pletion of four years of activity in the 
potting and encapsulation of electronic 
assemblies. The appointment is part of 
a major expansion program which will 
provide a broad line of specialty epoxy­
resin components for ultra-high-voltage 
application.

Bianco leaves Hughes Aircraft Com­
pany's Vacuum Tube Products division 
in Oceanside, Calif., where he was 
plant manager, to accept this post. 
Prior to Hughes, he was in the research 
and development laboratories of Eitel- 
McCullough, Inc.

Ampex Professional Products Company.
Ginsburg, who joined Ampex in 1952 

to head the Videotape recorder proiect, 
moves into his new position after hav­
ing served as manager of video engi­
neering since March 1959.

Lawrence (Larry) Weiland has been 
named manager of video engineering 
for Ampex Professional Products Com­
pany. Formerly manager of advanced 
planning for engineering at NBC in 
New York, Weiland joined Ampex 
April 1 While supervising NBC's engi­
neering projects in tv tape operations, 
he served as a member of the original 
industry committee which established 
tv tape recording standards.

At Eitel-McCullough, Inc., George
M. W. Badger has been appointed to 
the newly created position of product 
manager for power klystrons, John H.

(Continued on page 30)

Philips Electronic Instruments, Mount 
Vernon, N. Y., recently opened a new 
office at 1299 Bayshore Highway, Bur­
lingame, California. Staff includes Don 
Rodgers, Alexander Gobus, and Juan 
Pradenas.
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TUBER&DTYPE 503

$625

Write or phone for additional information
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NEW DC-T0-450 KC
X-Y OSCILLOSCOPE

Identical Horizontal and Vertical
Specifications:

Differential input—all sensitivities 
Imv/cm to 20 v/cm—calibrated 
Constant input impedance

21 Calibrated Sweeps
1 Msec/cm to 5 sec/cm

Sweep Magnifier
X2, X5, X10, X20, and X50

Mr. Thomas H. Fike 
960 Industrial Road 

San Carlos, California
LYtell 1-8411

P. O. Box 6544 
San Diego, Calif. 
ACademy 2-1121

LITTON INDUSTRIES
Electron Tibe Division
San Carlos, California

w®
Beam X—the ultimate in decimal switching. 

Outperforms all vacuum, magnetic and solid 
state devices in multiposition switching.

• <b
k- q

The Electron Tube Division of Litton Industries 
has an international reputation for its capa­
bility in translating advanced concepts into 
microwave devices of high reliability. In part 
this is due to management by experienced engi­
neers and, as a design engineer here, you will 
have well qualified support people on your team.

You will be working for a large company but...
You will be working in a small group on the 

product of your choice —TWT’s, Superpowered 
Klystrons, crossed field amplifiers, or other 
sophisticated microwave devices.

Choose research or design and development, 
whichever field interests you most.

The location is in the San Francisco Bay 
Area. Your children will belong to one of the 
nation’s great elementary school systems. You, 
yourself, will be close to all the cultural activi­
ties of San Francisco, the Berkeley campus of 
the University of California, Stanford Univer­
sity, San Jose State College, and the University 
of Santa Clara.

Openings exist for Senior, Project and Junior 
Engineers. Junior Engineers need have no ex­
perience beyond their baccalaureate in E.E. or 
Physics.

We assist with relocation expenses. Interviews 
may be arranged by writing, or telephoning 
collect to:

OS?

i
OFFICES:

Tektronix, Int. F^ELD>OFFI« 
701 Welch Road> Palo Alto, California, DAvenport 6-8500

ANGELES 5, CAL.

TECH - SER, INC. 
electronic engineering representatives 
3540 WILSHIRE BOULEVARD / LOS 
DUnkirk 5-1765

640 Donohoe Street 
East Palo Alto, Calif. 
DAvenport 5-3251

Representing Burroughs Corp.
Electron Tube Div. in California and Nevada

PRICE...................
f.o.b. factory
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The Model 560-FM

X
ranges 25-54, 140-175, 400-470,

WRITE FOR BULLETIN u—
Van Zandvoord

Local Rep.: James S. Heaton • 413 Lathrop Street, Redwood City • EMerson 9-5278

TYPE D-1480
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e

©
Standard Signal 

Generator 

is specifically 

designed to meet 

the exacting 

requirements 

of the Mobile 

Communications 

Industry.

6 to 30 volts D.C.

0 to 500 Mo.

WRITE US FOR FURTHER INFORMATION

402 EAST GUITIERREZ STREET, P.O. BOX 1500
SANTA BARBARA, CALIFORNIA • TELEPHONE WOodland 3116

Model 560-FM
Price - S640.00

TRANSISTOR CIRCUITRY 
a transistor-SAVING 

power supply

MEASUREMENTS
Standard Signal 

Generator
for mobile communications...

Precise control of voltage and current. Put the D-1480 to 
work for you. Reduce costly transistor burn-outs.
Overloading cuts current off. Regulation better than 0.3%.
Less than 0.25 mv. ripple. Full short circuit protection.
Meter reads voltage and current.
Available from stock ... factory or Allied Radio. 
(Allied Stock No. 82PX245)......................... price $160.00.

MBABUWMCNTS^
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Hutchings has been named to the board 
of directors, and Wiliiam I. Orr, W6SAI, 
has been appointed manager of the 
amateur service department.

Badger joined Eimac in 1953 as a re­
search engineer. He was project engi­
neer on early development of the com­
pany's power klystrons and later was in 
charge of Eimac's color-television labo­
ratory. Before his present appointment 
he was manager of research and de­
velopment.

n?
O Frequency ranges 25-54, 140-175, 400-470, 

890-960 Me.
O Fine tuning control shifts carrier ±8 Kc.
O Peak deviation to ±16 Kc. read directly 

on meter.
O Residual FM less than 100 cycles at 460 Me.
O Output 0.1 to 100,000 microvolts accurate 

±10% across 50 ohm termination.
O Excellent stability.
O Modulation by 1000 cycle internal x—>

or by external source.

MEASUREMENTS
A McGraw-Edison Division 

BOONTON, NEW JERSEY

■ =

o

Facilities for a new consulting service 
on high-speed photo instrumentation 
have been established by Beckman & 
Whitley, Inc., San Carlos. The new ac­
tivity, within the camera products de­
partment, will be headed by Peter J. 
Van Zandvoord, formerly of the Wol- 
lensak Optical Company, Rochester, 
New York, where he has been, for the 
past twelve years, active in this work.

Van Zandvoord, a native of Roches­
ter, New York, studied at the University 
of Rochester and Rochester Institute of 
Technology. He is a member of the 
Society of Motion Picture & Television 
Engineers and the Society of Photo­
graphic Scientists and Engineers.

Dr. James T. Smith, now head of the 
electrical engineering department at 
San Jose State College, returns to the 
IBM general products division develop­
ment laboratory as advanced technol­
ogy manager. He replaces Dr. Byron J. 
Bennett, who will go to Montana State 
College, Bozeman, to become head of 
the electrical engineering department. 
Smith assumed his academic post after 
spending four years at IBM, and has 
continued as an academic associate of 
the laboratory.

IBM will start construction immedi­
ately on a 42,000-sq-ft office and labo­
ratory complex near the junction of 
Monterey and Edenvale Roads in San 
Jose. The general products division de­
velopment laboratory will occupy 
30,000 sq ft of the new buildings. The 
advanced systems development division 
laboratory will occupy the remainder.
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MAGNETIC-CORE 
DELAY LINES
Excellent transmission 
fidelity.

COLUMBIA TECHNICAL CORP
61 02 Thirty-First Ave ---  Woodside 77. N. Y.

Mini Lines
The new 
miniaturized 
encapsulated 
delay lines.

r

Robert L. Trent has been appointed 
nnanager of the newly formed design

JUNE 1960

engineering department by Fairchild 
Semiconductor Corporation. He goes to 
Fairchild from Texas Instruments where 
he has been manager of germanium 
development.

Clifford A. Lionbarger was recently 
appointed manager of quality assur­
ance for the Fairchild diode facility in 
San Rafael. Lionbarger was in charge 
of the diode-manufacturing quality­
control program at Hughes Products Co. 
until he joined the Fairchild organiza­
tion.

0*
Now an established supplier in the microwave 
electron device field — dedicated to the develop­
ment and production of quality microwave tubes.

A reliable product to satisfy present and future 
equipment requirements is our objective.

A family of low noise, medium power, and ser­
rodyne broadband traveling-wave tubes in x-band 
is now available for delivery. A similar family of 
tubes in c-band is under development.

Inquiries are invited.

Our Delay Lines are being 
used by leading manufac­
turers of commercial and 
military electronic equipment.

DELAY-LINE 
FLATS

New elliptical core de­
sign offers wide range 
of characteristics.

Microwave/
Electronics/

/CORPORATION

Rheem Manufacturing Company has 
formed a subsidiary to design and 
build automatic machines for electronics 
and other industries that fabricate and 
assemble precise small parts. Rhebo 
Corporation, 2000 El Camino Real, 

I Mountain View, is engaged in automa­
tion projects for several electronics firms 
in the San Francisco Peninsula area. Dr. 
Richard S. Bower, owner of a minority 
interest in Rhebo, is president and gen­
eral manager.

Progress of the Lockheed missiles and 
space division's satellite systems pro­
grams has dictated changes from a 
technical-management to an operation­
al-management approach involving the 
following personnel shifts:

Daniel J. Gribbon, formerly director 
of operations, has been named man­
ager of the satellite systems organiza­
tion, Roy Smelt, who has headed the 
satellite systems organization, has been 
appointed the missiles and space divi­
sion's chief scientist; Don J. Murphy, 
former satellite systems assistant man­
ager, has been named director of op­
erations,- Fred O'Green, who has been 
satellite systems technical director, now 
becomes assistant manager; Bruno Aug- 
enstein, a member of the chief scien­
tist's staff, is named scientific advisor to 
the satellite system's manager; and

(Continued on page 32)
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Berkley L. Fuller and R. Ray Sedillo 
will serve as manager and assistant 

| manager, respectively, of the Kittleson 
Company's Palo Alto branch office. Ful- 
'er will be in charge of engineering 
f eld sales and contract negotiations. 
Prior to his appointment, Fuller served 
as manager of the Palo Alto sales and 
field engineering office of the Wiancko

I Engineering Co.

Sedillo joins the Kittleson organiza­
tion after serving as electronic engineer 
for Lockheed's missiles and space divi­
sion, Sunnyvale. Previously he was 
affiliated with International Business 
Machines Corp., San Jose, in their de­
velopment and product engineering 
departments.
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A LOCAL MANUFACTURER 
FEATURING THESE PRODUCTS:

Robert W. Pearson will head modifica­
tion and checkout and the Santa Cruz 
test-base satellite operations.

I

f
I

Vega Electronics Corporation, Cuper­
tino, has announced the appointment to 
marketing manager of C. Arthur Foy, 
former president of Magnetic Recording 
Company and former executive of Am- 
pex. Additional key employees of Vega 
Electronics are Robert Z. Langevin, Fran­
cis A. Dicus, Ralph L. Brown, Roger S. 
French, and William E. Magnie.

Walter C. Hironimus is vice president 
and chief engineer. He was formerly 
chief engineer of Wilcox-Gay and long­
time engineering executive at Ampex 
Corporation.

Precision Instrument Company, San 
Carlos, has announced the addition of 
new staff members to its application 
engineering and administrative depart­
ments. James A. Koch joins Precision as 
a senior applications engineer, special­
izing in foreign market development, 
and Mortimer Fleishhacker III has as­
sumed duties as assistant to the con­
troller. Before coming to Precision, Koch 
held the position of project leader with 
Philco Western Development Labora­
tories, in automatic collection and read­
out of data for space satellite systems.

HIGH ALUMINA CERAMICS: AL 300, AL 1009, high 
purity, high strength, vacuum tight, low loss. 
Insulators, windows, discs, special shapes.

LOW PRESSURE BRAZING ALLOYS: Cusil. Cuplat, 
Incuro, Nicoro, Nioro, Palco, etc., in wire, sheet, ribbon, 
powder and preforms, (washers, rings, etc.)

"VX” SUPER REFRACTORY: For applications requiring 
high resistance to thermal shock — boats, slabs, 
special shapes.

SILVER METALLIZING PAINT & FLAKE: Electrically 
conductive coating for Ceramics, Glass, Plastics, Mica. 
Titanites, Paper, etc.

PRECIOUS METALS: High Purity Platinum, Gold, Silver 
and alloys of these elements in form of wire, sheet, 
ribbon, powder and stampings.

MORE BACKWARD WAVE
(From page 6)

to Frank Brierly for his activities and 
planning in behalf of the Membership 
Committee; and to Dick Davies for his 
thoughtful and careful attention to the 
needs of the Education Committee.

My thanks are extended as well to 
Frank Mansur for his activities as pro­
fessional group coordinator, in col­
laboration with the Professional Group 
Committee; and to Howard Hansen and 
Harry Smith for effectively representing 
the interests of the Section in the San 
Francisco Engineer and the San Fran­
cisco Engineering Council, respectively; 
and to Miss Grace Pacak, IRE office 
manager, for her initiative and capable 
aid in a thousand ways. Finally, I am 
glad to express my thanks to Frank 
Haylock for his participation in numer­
ous Section affairs—and for the pa­
tience and accommodation he has 
consistently shown in the face of pub­
lication deadlines.

It has been a busy and demanding, 
yet enjoyable year, full of stimulating 
and rewarding interrelationships. Pro­
gressive change has been characteristic 
of our San Francisco Section. But the job 
isn't finished. There's plenty left to do. 
With a touch of nostalgia and with full 
confidence, I take pleasure in handing 
the gavel to my successor.

—Victor B. Corey, chairman, SFS

TO BIBLIOPHILES
About Periodicals

Some months ago the Grid ran a 
piece about excess supplies of journals 
available for the taking away. This 
turned out to be a good test of reader­
ship, at least among publication-starved 
librarians, because the office was short­
ly cleared of the entire supply and a 
substantial number of later inquirers 
had to be told that all bets were off.

Some of these had specific needs in 
mind, and it appeared possible that 
the Grid could render an additional use­
ful service in the Section by putting the 
"haves” and the "have-nots” in touch 
with each other.

To begin with, we are informed by 
the Lawrence Radiation Laboratory that 
their librarian in Livermore, Glenn May­
nard, is in search of the following pro­
fessional group transactions. If you 
have any of these and are willing to 
part with them, please contact him. 
PGANE 1-7, 1951-53 
PGAP 1-3, 1952 
PGA 1-9, 1951-52 
PGA AU-1, no. 1, Jan./

Feb. 1953 
PGBTR 1-3, 6, 1952-54 
PGCT 2, Dec. 1953 
PGCS 1, no 1, July '53 
PGCP 1, Mor. 1954 
PGE 1, no. 1, Mor. 1958 
PGED 1-4, Nov. 1952- 

Dec. 1953 
PGEC 1, Dec. 1952

GOLD & PLATINUM
Located to serve you . . .

525 Harbor Blvd. Belmont. California
LYTELL 3-3121

PGEC 2, no. 1, 3, Mar., 
Sept. 1953

PGEC 3, no.
1954

PGIT 1-2, Feb.-Nov. '53
PGI 1-2, Moy

June 1953
PGME 1, Nov. 1953
PGMTT 1, no.

1953
PGNS 3, no. 1, Feb. '56
PGVC 1-4, Feb. 1953- 

June 1954



Ullantine electronic voltmeters
Famous since 1935 for Accuracy,

Sensitivity and Reliability

brochure on anya

PRICEAPPLICATIONSMODEL
$220General purpose, precision laboratory AC VTVM.2%10 CPS-150 KC 1 MV-100 V
5255

2%10 CPS-250 KC 1 MV-1000 V
$255

2%30 CPS-100 KC 300pV-300 V

$315
1 MV-1000 V10 CPS 250 KC

$255

2 CPS 150 KC 100MV-1000 V

$395

$250

$300

15 CPS-6 MC
$330

3%0.05 CPS-30 KC
$445

100 mV-320 V5 CPS-500 KC

$110

2%10 CPS-150 KC

GRID-33
JUNE I960

FREQUENCY RANGE
VOLTAGE RANGE

INPUT 
IMPEDANCE

ACCURACY OVER
ENTIRE SCALE

305-A 
Voltmeter 

Peak 
Reading

310-A 
Voltmeter

420
DC and AC Precision 

Calibrator

520 
Direct Reading 

Capacitance Meter

700
Sensitive Inverter

710 
Linear AC to DC 

Converter

10 CPS-2 MC or
5 CPS-4 MC as 
a null detector

0.02 V-200 V 
Peak-to-Peak

3% 15 CPS-1 MC;
5% elsewhere

5 CPS-500 KC. 
sine waves.
Pulses. 0.5pS up and
5 PPS up

1 MV-1000 V 
Peak or Peak-to-Peak

5 meg shunted by
15 pt

1%2OCPS-2O KC, 
1 MV-250 V;
2% elsewhere

‘ Boonton, New Jersey
Phone: DEerfield 4-1432 TWX: BONTN 831 

825 No. Son Antonio Rd. — Palo Alto. Calif.
BALLANTINE LABORATORIES, Inc.

Represented by CARL A. STONE ASSOCIATES, Inc..

314 
Voltmeter 

Wide 
Band
316 

Voltmeter 
Very Low 
Frequency

320 
Voltmeter

True 
RMS

220-C 
Decade 

Amplifier, 
Battery

Operated

2 meg shunted by 10 
or 25 pt. depending 
on voltage range

arc subject 
of the in-

ioo pV-100 V 
(Down to 40 pV at 
reduced accuracy)

2%. sine waves 20 
CPS to 200 KC; 4% 
elsewhere. 3%. pulses 
above 3 pS and 100 
PPS. and up to 5% 
other conditions

Amplifies precisely 
10 times or 100 times, 
as selected

10 meg shunted by 8 
or 18 pf. depending 
on voltage range

302-C
| Vanmeter, 

Battery 
Operated

3% 15 CPS-150 KC; 
5% elsewhere

1 MV-1000 V 
(100 MV-1 MV 
without probe)

3% 5 CPS 100 KC. 
5% elsewhere

3% 15 CPS-3 MC;
5% elsewhere

2 meg shunted by 9 
or 19 pf. depending 
on voltage range

11 meg shunted by 8 
pf with probe, or 1 
meg shunted by 25 
pf without probe

10 meg shunted by 
17 or 40 pf. depend­
ing on voltage range

General purpose, precision laboratory AC VTVM, a product improve­
ment on the Model 300.

For mounting on 9!4 inch relay rack. Rear connections for input, 
power, and decade switching.

General purpose, precision laboratory AC VTVM. the most precise 
instrument in the Ballantine line.

All prices 
to change w 
struments listed below.

Portable, battery-operated; no hum. with gain to 60 db. May be 
used on ungrounded or symmetrical circuits.

Multi-purpose broadband VTVM for measurements such as low 
and high-level acoustics, low-level vibration, carrier telephone 
transmission, ultrasonic, and rf measurements. For use as an 
extremely sensitive null detector for signals as low as 10 microvolts.

Wide-range unit of great sensitivity to facilitate development and 
servicing of equipment in video applications, and R.F. heating, vibra­
tion, ultrasonics, piezo-electricity, etc.
For development, design and routine testing of automatic control 
systems involving low frequency servomechanisms and where sub­
audio frequencies down to 0.01 cps are encountered. Minimum 
pointer “flutter" down to 0.05 cps._____________________________
Determines true root-mean-square magnitudes of periodic complex 
waves or voice potentials. Built-in calibrator. Crest factor range at 
full scale is 4.5 for high voltage scale and 15 for low voltage scale. 
Immune to severe overload.

To increase sensitivity of Model 300 to 20 m*- Provides no-hum pre­
amplifier of accurate gain over wide band. Output source impedance 
less than 900 ohms in series with 2 pf for 10 x gain, and less than 
7000 ohms in series with 2 pf for 100 x gain.

Ballantine Voltmeters feature the same accuracy of reading on a logarithmic 
voltage scale. Alone or in combination with Ballantine accessories, they may 
be used to measure AC voltages from 20 microvolts to 28,000 volts, DC 
voltages from 10 microvolts to 100 volts and AC and DC currents from 0.1 
microampere to 10 amperes.

Prices for modifications in mountings, finishes, special scales, terminal 
arrangements, etc., will be furnished on request.

shown arc net, F.O.B. Boonton, New Jersey, and 
ithout notice. Write or call for

0.5 meg shunted by
30 pf___________ _
2 meg shunted by 15 
or 25 pf, depending 
on voltage range
2 meg shunted by
20 or 30 pf. depend- 
ing on voltage range
2 meg shunted by 15 
or 25 pf. depending 
on voltage range

2 meg shunted by 10 
or 25 pf. depending 
on voltage range

Provides accurate, convenient way of calibrating voltmeters, oscillographs, and other voltage-sensitive devices. Voltage Range: 
0-10 V RMS Peak-to-Peak, or DC. Frequency: 1 KC. Accuracy: better than 0.5% above 1 MV. Distortion and Hum: less than 
0.25%. Setting Resolution: approaches 0.01% above 10 MV. Output Impedance (AC): 2-20 ohms depending on range setting. Out­
put Impedance (DC): 0-4000 ohms depending on dial setting. Price: $365

Provides one of the most convenient ways of measuring capacitance over an extremely wide range of values as encountered in 
paper, plastic, mica, ceramic, and air-dielectric types. Capacitance Range: 0.01 pf to• 12 mF. Accuracy: 2% above 0.1 pf; 
5% below 0 1 pf with dissipation factors as high as 0.05. Test Frequency: 1 KC. Go-No-Go acceptance limit pointers may 
be set to any desired limits, making it easy for completely untrained personnel to make accurate selections. Price: $295 

A stable precise voltmeter accessory that permits the measurement of DC potentials as low as 10 microvolts by concerting 
the DC into a precisely amplified AC signal to which a Ballantine voltmeter is responsive. Input Voltage Range: 10 mv — 1OO 
V DC Features a built-in calibrator of 0.25% accuracy. Accuracy: better than 1% above 100 mv; Input Resistance: 10 meg 
for 1'100 or 50 meg for 10:1. May be used with Ballantine series 600 Shunt Resistors to measure DC from O.O1 m3 to 10 a.

Price: $365
Converts an AC voltage to a precise DC voltage which can be measured with a DC device such as a Type K Potentiometer, Digital 
DC Voltmeter, Recorder, etc. Features accuracy better than 0.25%. Input Voltage Range: 1 MV— 1000 V. Frequency Range: 30 
cps — 250 KC. Input Impedance: 2 meg shunted by 15 pf, except 2 meg shunted by 25 pf on most sensitive range. Accuracy: 
+0.25% 50 cps — 10 KC; ±0.5% 30 cps — 50 KC; ±1% above 50 KC. Price: $450

300 
Voltmeter

300-D 
Yaitaeter

300-E 
roltmeter

I"------
300-G 

laltmeter

Measures Peak or Peak-to-Peak value of any repetitive waveform, 
distorted or undistorted sinewaves, or pulses. Its operating mode 
can be selected to respond to a peak to peak and positive or negative 
peak of the waveform.
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problem-free 
lacing

GUDELACE 
is engineered 
for 126 - 25th Avenue 

San Mateo, California 

Fireside 1-4942

It’s no accident that Gudelace is the 
best lacing tape you can buy. Excellence 
is engineered into Gudelace. A sturdy 
nylon mesh is meticulously combined 
with the optimum amount of special 
microcrystalline wax. Careful selection 
of raw materials and superior methods 
of combining them give Gudelace out­
standing strength, toughness, and sta­
bility. Gudelace is the original Hat lacing 
tape which distributes stress evenly over 
a wide area. It is engineered to stay flat; 
it will not stretch out of shape when 
pulled. Gudelace’s nonskid surface pre­
vents slipping, eliminating the too-tight 
pull that causes strangulation and cold 
flow. Durability and dependability make 
Gudelace your most economic buy— 
with no cut insulation, fingers, or feelings.

Write for Data Book with specifica­
tions on Gudelace and Gudebrod’s com­
plete line of braided lacing tapes and 
dial cords—Temp-Lace, Stur-D-Lace, 
and Gude-Glass.

June 25-July 9—First Congress Inter­
national Federation of Automatic Con­
trol. Moscow, USSR. Eugene Grabbe, 
P.O. Box 45067, Airport Station, Los 
Angeles 45, Calif.

July 15—Complete papers or 400- 
500-word abstracts in triplicate, plus 
50-word summaries for presentation at 
the 1960 Northeast Electronics Research 
and Engineering Meeting (NEREM) (Bos­
ton, Mass., November 15-17). Send to: 
J. H. Mulligan, Jr., Department of Elec­
trical Engineering, New York University, 
New York 53, N. Y.

toroids, filters, transformers, 
bobbins or sub-miniature coils.

Electronic Mechanics Inc,
MYKROY — GLASS BONDED MICA

Electro Switch Corp.
ROTARY SWITCHES

Lamtex Industries
EPOXY FIBRE GLASS LAMINATES

Leach Relay Div.
RELAYS — CONTACTORS

Callite-Tungsten Corp.
LEADS AND FILAMENTS

WIRE SIZES:
From #24 through #44 A. W. G.

PENINSULA
COILWINDING CO.
1225 Laurel St., San Carlos, Calif. 

Telephone: LYtell 1-8777

FINISHED:
Wrapped with Epoxy Resin Glass 
Cloth, Mylar, Scotch weld or specified 
tape.

June 27-29—Fourth National Conven­
tion on Military Electronics. Sheraton 
Park Hotel, Washington, D.C. Dr. Craig 
Crenshaw, Dept, of the Army, Office of 
the Chief Signal Officer, SIGRD-2, Wash­
ington 25, D. C.

June 23-24—Workshop on Solid-State 
Electronics. Joint sponsorship of the IRE 
Professional Group on Education and 
the Electrical Engineering Division of 
ASEE. Purdue University, Lafayette, Ind.

Papers Calls
July 1—Titles and abstracts for Ninth 

Annual Industrial Electronics Symposium 
(Cleveland, Ohio, September 21-22) 
sponsored by IRE Professional Group on 
Industrial Electronics and the AIEE. Pa­
pers to relate to industrial applications 
of electronics stressing application and 
use of new products and ideas rather 
than basic research. Send to: G. E. Hind- 
ley, chairman, Paper Procurement Com­
mittee, Ninth Annual Industrial Elec­
tronics Symposium, Reliance Electric and 
Engineering Co., 24701 Euclid Avenue, 
Cleveland 1 7, Ohio.

GUDEBROD
BROS. SILK CO., INC.

Electronic Division
225 West 34th Street, New York 1, N.Y. 

Executive Offices
12 South 12th Street, Philadelphia 7, Pa. 

West Coast Office
2833 S. Olive St., Los Angeles 7, Calif.

June 22-24— 1960 Conference on 
Standards and Electronic Measurements 
co-sponsored by the IRE Professional 
Group on Instrumentation, the Radio 
Standards Laboratory of the National 
Bureau of Standards, and the AIEE In­
strumentation Division. NBS Boulder 
Laboratories, Boulder, Colorado. George 
E. Schafer, National Bureau of Stand­
ards, Boulder, Colo.

CORE SIZES;
Any standard Core from L8// I- D- t0 
6" O. D.

SPECIAL COILS:
Any special core, wire combination, 
special magamps, sub-miniature coils, 
filters, L. C. networks — specialize in 
prototypes.

July 1—200-500-word abstracts for 
Annual Conference on Electrical Tech­
niques in Medicine and Biology repre­
senting the IRE, AIEE, and ISA (Wash­
ington, D. C., October 31, November 
1-2). Send to: George N. Webb, Room 
547-CSB, Johns Hopkins Hospital, Bal­
timore 5, Md.
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ONE OF NEELY'S EIGHT OFFICES IS LOCATED NEAR YOU FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS

NORTH HOLLYWOOD: 3939 Lankershim Blvd., Phone: TRiangle 7-0721, TWX: N-HOL 7133

SACRAMENTO: 1317 Fifteenth St., Phone: Gl 2-8901, TWX: SC 124

SAN CARLOS: 501 Laurel St., Phone: LY 1-2626, TWX: San Carlos-Belmont CAL 94

SAN DIEGO: 1055 Shafter St., Phone: AC 3-8106, TWX: SD 6315

ALBUQUERQUE: 6501 Lomas Blvd., N.E., Phone: AL 5-5586, TWX: AQ 172

PHOENIX: 641 E. Missouri Ave., Phone: CR 4-5431, TWX: PX 483

LAS CRUCES: 114 S. Water St., Phone: JA 6-2486. TWX: Las Cruces NM 5851

TUCSON: 232 S. Tucson Blvd., Phone: MA 3-2564, TWX: TS 5981

representing:
BALDWIN-LIMA-HAMILTON, Strain Gages, Waltham, Massachusetts
BOMAC LABORATORIES, INC., Beverly, Massachusetts
DYMEC, A Division of Hewlett-Packard Co., Palo Alto, California
HEWLETT-PACKARD COMPANY, Palo Alto, California
KIN TEL, San Diego, California
F. L. MOSELEY CO., Pasadena, California
SANBORN COMPANY, Waltham, Massachusetts
VARIAN ASSOCIATES, Palo Alto, California

NEELY
ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

You can’t afford the gamble. Odds of five to one 
are pretty good... for some things. But not where 
reliability is concerned. That is why Neely Enter­
prises represents six of the country’s foremost 
electronic manufacturers. That is also why your 
Neely Field Man is a graduate electronic engineer 
with extensive training in the knowledge and 
application of his products. Don’t gamble. Call 
one of Neely’s eight offices serving the four-state 
area of California, Arizona, Nevada and New 
Mexico. Your Neely Field Engineer will be out like 
a shot, fully primed to handle your requirement.



THE SECTION
ENGINEERS

Membership Status

SUPERVISOR
SPACE SYSTEMSoffers

COMPUTER ANALYSIS
ENGINEERS

i

ELECTRONIC ENGINEERS
&

SCIENTISTS
free

ABACUS

and learn about the opportunities

advancement with ourfor career
MEMBER

many client firms on both the West

and East Coast.

(Companies pay the fee, of course.)
Putting ideas to Work

Professional & Technical
Recruiting Associates

ASSOCIATE MEMBER
-- La Ray M. WarrenDelbert F. Waltrip
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immediate opportunities 

on the
San Francisco Peninsula

Advanced degree and related 
experience required.

Central 
Engineering 
Laboratories

(A Division of the Permanent 
Employment Agency)

Palo Alto

FOOD MACHINERY AND 

CHEMICAL CORPORATION

Michael W. Allison 
Arthur W. Alway 
Richard W. Anderson 
Mark H. Baer 
John W. Ballard 
John E. Barry 
George R. Beach 
John L. Bernstein 
Alain G. Bert 
Jack T. Blackwell 
David P. Bortfeld 
Samuel E. Byers 
Soon Dal Choi 
Willis G. Downing, Jr. 
Leonard A. Felder 
Roger A. Fiedler 
Garry C. Gillette 
Thomas L. Grettenberg 
Harry M. Hall, Jr. 
James Harvey 
Charles B. Hearns 
Bobby F. Helms 
Rudolph J. Hendricks 
Luis E. Huymans

Ray T. Kikoshima 
Miles L. Loyd 
James A. Marshall 
Crowell H. Mays 
James H. McPhail 
Charles E. Merkel 
Gerald W. Petersen 
Ronald W. Potter 
Frederick A. Rianda 
James W. Rierson 
George E. Sage 
Richard B. Sanders 
Herbert Shear 
Salim S. Solomon

Kenneth J. Allen 
Francis G. Best 
Arnood F. Brown, Jr. 
Paul E. Bruce 
Robert D. Childs, III 
Richard D. Dye 
John R. Ellis, Jr. 
Charles G. Ernst 
Merlin D. Fullmer 
John J. Gallagher 
Walter J. Gill 
Harry F. Grace 
Glenn A. Gray 
Robert L. Griffith 
Mercian E. Hoff, Jr.

Robert L. Hyde 
Eugene C. Ives 
C. Philip Jacques 
Ronald L. Johnson 
Robert A. Juan 
James E. Kendrew 
Jon B. King 
Richard Lamerdin 
Howard K. Lenfestey 
Frank W. Loeschner 
William B. Martin 
Nicholas Mcllwraith 
Richard A. Merz 
Robert E. Norris 
Wayne E. Raub 
James M. Rudholm 
Peter A. Sturrock 
Jerald F. Swartz 
George J. Taylor 
Carlos E. Villa, Jr. 
Alan C. Walker 
Arnold H. Wamsley 
William D. Whitney 
I. David Woolf

825 San Antonio Rd.
DA 6-0744

Following are the names of individ­
uals who have been elected to current 
membership:

Stephen H. Achtenhagen Kenneth A. Jellison 
Arthur Karp 
Leonard Kunin 
Benjamin J. Lawrence 
Wilfred K. F. Lee 
Robert C. Minnick 
Kenneth A. Mitchell 
Richard E. Mortensen 
Gilbert M. Neill 
W. Don Odell 
James C. Romey 
Richard C. Reyna 
Stanley Rogers 
Frederick I. Scott, Jr. 
Franklin Stewart 
Wilfred M. Thornton, Jr. 

Robert F. White

Angel Arellano 
Raymond H. Baetsen 
Robert A. Bain 
James F. Barham 
Elmer R. Bodnar 
Robert N. Carlile 
Robert R. Chin 
Edward H. Dav/ 
Loris E. Dilley 
John Efstathiou 
Robert F. Facer 
Ralph J. Gagnon 
Richard G. Grant 
Roy M.Johnson, Jr

David A. Weinstein

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

Send resume today to Box 550 
c/o Grid, 16 Crescent Drive, 

Palo Alto, Calif.

A long-established California re­
search organization has an imme­
diate opening for a supervisor of 
a staff of analysts skilled in engi­
neering, physics and mathematics 
and conducting mission-oriented 
lunar and interplanetary system 
and studies involving trajectories, 
error sensitivities, maneuvering 
requirements and guidance equa­
tions. The position also affords 
opportunity for individual re­
search.

Drop in for a

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

FMC Central Engineering Lab­
oratories' commercial product 
development program has 
started a major digital activity 
using the latest techniques in 
the design of special purpose 
computers and memory devices.

Project Manager, Group 
Leader, and Engineer open­
ings require top creative pro­
fessionals with BS or advanced 
degrees in EE or Physics with 
experience in:

Systems Design
Logical Design
Transistor Circuitry
Memory Systems
Input/Output Equipment

Central Engineering's ex­
panding program in non­
military products requires en­
gineers and specialists to staff 
our new million-dollar R&D 
laboratories now under con­
struction in the Santa Clara 
Valley in the FMC complex, 
forward-looking management 
provides environment for and 
encourages individual contri­
butions, personal recognition, 
and professional advancement.

Interested? Send a resume 
of your educational and 
professional background to 
E. M. Card, Jr., FMC Central 
Engineering, 1105 Coleman 
Ave., San Jose, Calif. Phone: 
CYpress 4-81 24.
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Design with
ARNOLD 6T CORES...
SAME-DAY SHIPMENT OF
STANDARD DELTAMAX CORE SIZES

test specifications for resistance to 
vibration and shock . . . guaranteed 
also to meet military specifications 
for operating temperatures. The 6T 
hermetic casing method is extra 
rigid to protect against strains.

Let us supply your requirements. 
Full data (Bulletin TC-101A and 
Supplements) on request. • Write 
The Arnold Engineering Company, 
Main Office and Plant, Marengo, III.

ADDRESS DEPT. TG-6

-.ARNOLD
SPECIALISTS In MAGNETIC MATERIALS

LOS ANGELES, Office: 3450 Willhire Blvd. DUnkirk 8-0361

Arnold 6T tape cores (aluminum- 
-ised and hermetically-sealed) 
^ffer you three very important de­
sign advantages. One: Maximum 
compactness, comparable to or 
exceeding that previously offered 
only by plastic-cased cores. Two: 
Maximum built-in protection 
iigainst environmental hazards. 
Three: Require no supplementary 
insulation prior to winding and can 
be vacuum impregnated after 
winding.

Now we’ve added a fourth vital 
advantage: Maximum availability. 
An initial stock of approximately

20,000 Deltamax 1, 2 and 4-mil 
tape cores in the proposed EIA 
standard sizes (See AIEE Publica­
tion No. 430) is ready on ware­
house shelves for your conveni­
ence. From this revolving stock, 
you can get immediate shipment 
(the same day order is received) on 
cores in quantities from proto­
type lots to regular production re­
quirements.

Use Arnold 6T cores in your 
designs for improved performance 
and reduced cost. They’re guaran­
teed against 1000-volt breakdown 
. . . guaranteed to meet military
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Representative

Premmco, Inc. 
...Jay Stone & Assoc. 
.............White and Co. 
..................J. T. Hill Co. 
White and Company 

....Premmco, Inc. 
White & Co. 

McCarthy Assoc. 
...V. T. .Rupp Co. 

Jay Stone & Assoc. 
..............Neely Ent. 
.....V. T. Rupp Co. 

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

.............. Neely Ent. 
...O'Halloran Assoc. 

.......Jack Kaufman 
_T. Louis Snitzer Co.

.White and Company 

.......Neely Enterprises 

.................. J. T. Hill Co. 
McCarthy Assoc. 

...T, Louis Snitzer Co. 
.........McCarthy Assoc.

38
28
21
25

38
19

38
29
29
22
21

2
32

Manufacturer
Ace Engineering & Meh. Co 
Accurate Instrument Co...... .
Acton Laboratories  
Adage, Inc  
Alfred Electronics  
Airflow Company..................
Ameray-Nuclear Shielding Prod. Div 
American Mach. & Fdry  
Analab Instrument Corp...............
Antlab, Inc...:  
Baldwin-Lima-Hamilton Corp  
Beckman Berkeley Division  
Behlman Engineering Co  
Bogart Microwave  
Bomac Laboratories, Inc  
Boonton Electronic Products, Inc 
Callite-Tungsten Corp  
Data Instr., Tele...  
Daytronic Corp ..................McCarthy Associates
Di An Controls, Inc Jay Stone & Assoc. 
DuMont Labs, Tubes & Instruments.. J. T. Hill Co. 
Dynamics Instrumentation Co J. T. Hill Co. 
Dymec, Div. Hewlett-Packard Co Neely Ent. 
E-H Research Laboratories  
Edgerton, Germeshausen & Grier, Inc 
Electro-Pulse, Inc.............................. “
Electro Switch Corp  
Electronic Associates......................
Electronic Measurements Co  
Electronic Mechanics Inc  
Emerson & Cuming  
EMI-Electronics, Ltd........................
Empire Devices Products  
ERA Engineering, Inc  
Fifth Dimension, Inc  
John Fluke Mfg. Co  
Franklin Electronics, Inc...............
General Communication...  

. Glass-Tite Industries
Hewlett-Packard Company  
Heli-Coil Corp  
Houston Instrument Corp  
Hughes Products Co  
Kauke and Co., Inc  
Keithley Instruments......................
Kepco, Inc  
Kin Tel ...........................
Lamtex Industries  
Lawrence Manufacturing Corp.. 
Leach Relay Division  
LEL, Inc  
Levinthal Electronic Nuclear Div 
Levinthal Electronic Equip. Div.. 
Lindsay Structures  
Manson Laboratories, Inc  
Massa Div., Cohu Electronics... 
Menlo Park Engineering  
Microwave Electronics Corp  
Millivac Instrument Div., Cohu. 
Narda Microwave Corp  
Norwood Unit-Detroit Controls.. 
Optimized Devices  
Oregon Electronic Mfg.................
Polarad Electronics

Radiation Counter Labs  
Sanborn Company  
Scientific-Atlanta, Inc  
Sensitive Research Instrument 
Sierra Electronic Corp............
Sorensen & Co  
Sperry Microwave Electronics Co J. T. Hill Co. 
Technibilt Corp J. T. Hill Co. 
Telonic Industries  ...................T. Louis Snitzer Co.
Ultrasonic Corp, of America Premmco, Inc. 
Varian Associates Neely Enterprises 
Waters Manufacturing, Inc ...... 1. T. Hill Co.
Wayne Kerr Corp McCarthy Associates 
Weinschel Engineering O'Halloran Assoc. 
Wiancko Engineering Co ................. V. T. Rupp Co.
Wincharger Corp. (Zenith Radio Corp.)..Premmco, Inc.

23, 38 
 30 
 31

26 
 11

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

...T, Louis Snitzer Co. 

.........Jack Kaufman 

....O'Halloran Assoc. 

...O'Halloran Assoc. 
.........Jack Kaufman 
..... McCarthy Assoc. 
...White & Company 
White and Company 
.......... Premmco, Inc. 
...Jay Stone & Assoc. 
..... McCarthy Assoc. 
...T. Louis Snitzer Co. 
...T. Louis Snitzer Co. 
..Jay Stone & Assoc. 
.. Neely Enterprises 
............Premmco, Inc. 
.McCarthy Associates 
.....McCarthy Assoc. 
...lay Stone & Assoc. 
...T. Louis Snitzer Co. 
......... V. T. Rupp Co. 
....Neely Enterprises 
.......... Jack Kaufman 
..........Premmco, Inc. 
.......... Jack Kaufman 
.White and Company 

White and Co. 
.. O'Halloran Assoc. 
............Premmco, Inc. 
..........White and Co. 
.....McCarthy Assoc. 
...O'Halloran Assoc. 
... lay Stone & Assoc. 

McCarthy Assoc. 
...O'Halloran Assoc. 
............... J. T. Hill Co. 

O'Halloran Associates 
...White and Company 
...... T. Louis Snitzer Co.

16, 38 
 15

34, 38
... 20

26
24

.. 29
27

25, 38 
 34 
 3
36

... 22 

... 37 

... 33 

... 27

... 31

... 7 

... 18
30 
9 

... 17 

... 27

... 4 

... 36 

... 40 

. 39
34 

... 13

INDEX TO ADVERTISERS
Applied Technology, Inc........................................................
Arnold Engineering Co...........................................................
Ballantine Laboratories .................................. -......................
Beckman & Whitley, Inc............................................................
Columbia Technical Corp........................................................
Components Corp..........................................................................
Cornell-Dubilier Electric Corp  ....................................
D & R Ltd  
E. I. Dupont de Nemours & Co. (Inc.)  
Eitel-McCullough, Inc..................................................................
Electro-Scientific Industries, Inc.........................................
Fluke Mfg. Co., John  ..................................................
Food Machinery & Chemical Corp   
General Radio Co. ...............................................................
Gertsch Products, Inc.................................................................
Gudebrod Bros. Silk Co ........... ......
Hewlett-Packard Co.   
Hill Company, J. T., 1682 Laurel St., San Carlos; 

LYtell 3-7693 ................................................................
Hughes Aircraft Co   
Hughes Co., Inc., R. S  ............................
Jerrold Electronics Corp  
Kaufman, Jack, 126 25th Avenue, San Mateo;

Fireside 1-4942 ..............
Kay Electric Co  ............................................................
Lawrence Radiation Laboratory (Univ, of Calif.).. 
Link Division—General Precision, Inc,...  
Litton Industries, Electron Tube Div  . 
Luscombe Engineering Co ......... ......................
McCarthy Assoc.; 635 Oak Grove, Menlo Park;

DAvenport 6-7937  
Measurements Corp...................................................................
Microwave Electronics Corp.................................................
Miller Co., J. W ..............
Mitre Corp., The.............. . ................................. .........
Neely Enterprises, 501 Laurel, San Carlos; LYtell 1-2626 

1317 15th St., Sacramento; GL 2-8901
O'Halloran, John Francis & Associates, 825 San 

Antonio, Palo Alto; DAvenport 6-1493  
Peninsula Coil Winding Co...............................................

Perkin Engineering Corp----------------- ----------- ---------
Permanent Employment Agency. ..  
Premmco, Inc., P.O. Box 412, Alameda;

LAndscape 3-9495  ........ . .......
Repath Division, Arnold Engineering Co  
Rupp Co., V. T.; 1182 Los Altos Ave., Los Altos;

WHitecliff 8-1483 
Snitzer Co., T. L., 510 So. Mathilda Ave.,

Sunnyvale; REgent 6-6733 . ........
Space Technology Laboratories .....................................
Stone & Associates, Jay; Box 583, Sunnyvale;

Yorkshire 8-2770 ............................................................
Tech-Ser, Inc  
Tektronix, Inc  
Tung-Sol Electric Inc ...........................

 Van Groos Co.............................................................................
Varian Associates  
Western Gold & Platinum Co.  
White & Company, 788 Mayview, Palo Alto;

DAvenport 1-3350 
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GERTSCH PRODUCTS, Inc., 3211 South LaCienega Boulevard, Los Angeles 16, California / UPton 0-2761 — VErmont 9-2201
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Bridge •I

measures both in-phase and quadrature 
voltage ratios - with high accuracy

NEW

** w qi■Gertsch 
Complex Ratio I I:

o

Unique versatility. This instrument cancels quadrature effects, giving a sharp, 
true null.
In eliminating quadrature voltage, this Gertsch bridge achieves an in-phase 
ratio accuracy as good as 0.001%. Quadrature voltage ratios are read as 
rectangular coordinates, tangent of phase-shift angle, or magnitude of phase­
shift angle in degrees directly. Harmonics and noise are rejected by use of 
band-pass filters.
Self-contained phase-sensitive detector gives excellent sensitivity with only 
2-volt reference.

Six-place resolution. The magnitude of the transformation ratios of R + jX 
voltages are readable to 6 places.
Applications. Unit is used with both 3- or 4-terminal networks such as trans­
formers, synchros, transducers, and resolvers.

Two frequency ranges - 30 to 1000 cps (Model CRB-1 B), and 50 to 3000 cps 
(Model CRB-2B).
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Features Orthonull,* a unique mechanical ganging 
arrangement of the Bridge’s variable elements that 
eliminates sliding balances when making low-Q 
measurements. *u. s. Patent 2,872,639

• Unique cabinet design allows panel to be tilted to any con­
venient angle ... closes and becomes a rugged carrying 
case for complete protection.

• Provision for applying polarization voltages to capacitors, 
biasing voltages to diodes, and small currents to inductors 
for measurements at various d-c levels.

• Completely self contained with built-in 1-kc oscillator and 
selective null detector... powered by four "D” batteries... 
total drain is less than 10 ma, providing 1-year battery life for 
typical laboratory use.

• Useful for measurements from 20c to 20 kc with external 
generator.

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

James G. Hussey • Donald M. Vogelaar 
Tel: WHilecliff 8-8233
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The first general purpose R-L-C Bridge was our 
type 650-A which was introduced in 1933. It or 
successor designs, including the latest type 1650-A, 
are in use in almost every electronics laboratory 
and manufacturing plant today.
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GENERAL RADIO COMPANY]
Since 1915 — Manufacturers of Electronic Apparatus for Science and Industry

WEST CONCORD, MASSACHUSETTS
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Type 1650-A Universal Impedance Bridge . . . $450 
Write for Complete Information

These Measurements show why it’s called 
Universal
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5.°°Variation of capacitance and dissipation 

factor of an unformed electrolytic as a 
function of d-c voltage as it is varied to 
rated voltage and then returned to zero.

Behavior of an iron-core inductor at 
various d-c levels. Measurements made 
with the Bridge in its “Orthonull" position 
to eliminate sliding balances which occur 
when making low-Q measurements.

FREQUENCY

Plot of capacitance change vs fre-^k. 
quency for three types of capacitors.
External generator used is a G-R Type 
1210-C Unit R-C Oscillator.
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Characteristics of a variable-capacitance diode at 
1 kc with forward and reverse biasing.
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• WIDE RANGES -
R: O.OOlfi to 10 MQ L: 1 /xh to lOOOh
C: 1 /x/xf to 1000 /xf D: 0.001 to 50 at 1 kc

Q: 0.02 to 1000 at 1 kc
• ACCURACY -

1% for L and C from 20c to 20 kc
1% for R from 20c to 5 kc
5% for D and Q (ranges are a function of frequency)
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“ -^pD FORWARD BIAS 1

Cp REVERSE bias q

^FORWARD BIAS ”


