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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) 
 
September, 1963 (mid‐month): 
Cover: A detached retina is spot‐welded with a laser beam at Stanford’s 

Medical Center.   
Page 5: The early history of radio in the SF Bay Area is recounted by Douglas 

Perham and Ralph Heintz, from 1895 to 1915.  This was the era of the 
spark transmitter, and then the Poulsen arc transmitter.  A Stanford 
grad, Cyril Elwell, was a key figure, starting Federal Telegraph and 
spreading radio coverage across the USA and the Pacific Ocean.  A map 
shows the planned operating stations and links.  This history has been 
preserved and is now at the San Jose History Museum. 

Page 8: UC‐Berkeley’s Lofti Zadeh becomes head of their EE department.  An 
emigrant from Azerbaijan and Iran, he wrote the seminal works on 
fuzzy sets and fuzzy logic.  A Fellow of the IEEE, he was awarded the 
IEEE Hamming Medal and the IEEE Medal of Honor, and was a member 
of the National Academy of Engineering. 

Page 12: The National Catalogue of Patents (2 volumes, 1,598 pages) can be 
ordered for US$100. 
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BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY

BOTH THESE MAGNETIC WES HAVE A POLYESTER BASE 
...BUT ONLY ONE IS MYLAR*(8 YEARS PROVEN)
Eight years ago instrumentation tape of Du Pont 
mylar* polyester film appeared on the scene and 
set new standards of reliability. Naturally enough, 
people whose needs called for a magnetic tape of 
highest performance couldn’t risk a tape other 
than mylar. ■ Now, other polyester films are be­
ginning to appear.They are not all the same: mylar 
is a polyester film, but other polyester films are
♦Du Font's registered trademark for its polyester film.

not mylar. In the past you could safely assume 
you were getting mylar when you specified “poly­
ester base”. Today you cannot. ■ There’s only one 
way to be sure you’re getting the mylar you’ve 
used and trusted for magnetic tapes of proven 
reliability: specify mylar by name. E. I. du Pont 
de Nemours & Co. (Inc.), 10452 Nemours Bldg., 
Wilmington 98, Delaware.

MYLAR
POLYESTER FILM
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We are an equal opportunity employer

DESIGNERS AND MANUFACTURERS OF SUPERPOWER VLF, SONAR TRANSMITTERS, AND PULSE MODULATORS
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Basic Prerequisites:

(a) BSEE from a recognized school or college.
(b) Strong academic background and recent experience 

in application of electrical engineering fundamentals.
(c) Minimum of 8 years experience since obtaining BSEE, 

including some supervisory experience.
(d) Experience in the field of audio amplifiers, preferably 

in high power (10 KW and up).
(e) Some experience with a proprietary product line.

THIS INTERESTING, WELL-PAYING JOB is located 
in the residential community of Anaheim, California- 
close to beaches and outdoor recreation. Send your resume 
to Mr. Bill Mueller, Personnel Dept., Ling Electronics, 
Inc., 1515 South Manchester Ave., Anaheim, California.

Job Responsibilities:

(a) Supervision & direction of 15 Engineers, 5 Draftsmen.

(b) Supervision and participation in applied research 
leading to the development of new products.

(c) Scheduling, budgeting and following-up of all engi­
neering development programs in the product section.

(d) Acting as a member of Engineering-Sales Planning 
Committee to provide guidance in the future of the 
Division’s product line.

!
I

LING ELECTRONICS 
NEEDS CHIEF ENGINEER, 

experienced in high power vibration 
test equipment.

LING ELECTRONICS
A division of t-ING-TEMCO-XSOLJGF-i-r, //VC. 

1515 SO. MANCHESTER AVENUE, ANAHEIM, CALIFORNIA • PR 4-2900 AREA CODE 714
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El Antennas . . . Microwave 
Devices & Amplifiers

□ Countermeasures

□ RF Interference

■ Radar Test Equipment

□ Range Instrumentation 
and Telemetry

□ Spectrum Analysis

■ Automatic Electronic
Checkout Equipment

1 -

Since AEL’s inception over a 
decade ago, our capabilities in 
R & D have grown to a degree 
which is often surprising to 
those not fully acquainted with 
our company’s operations. The 
illustrations shown here are 
just a few examples of our R & D 
accomplishments. We are mak­
ing increasingly important con­
tributions in research, design 
and development in the follow­
ing fields.

Ultra-stable signal 
source. 40 me to 40 
Cc — Air Force

. &

Panoramic data 
receiver, i-io Cc 

Air Force

CAPABILITIES 
of

M.crowave^uscept.b.Hty analy;

...in electronic warfare...and communications

Broadband crystal 
video intercept 
system — Signal (

merican lectronic .^laboratories, inc. 
RICHARDSON ROAD, COLMAR. PENNSYLVANIA 
Just north of Philadelphia

Creative engineers are urged to investigate the rewarding opportunities of AEl

MECHANICAL ENGINEERING
Offering broad experience in all aspects of mechanical engineering, AEl 
is currently fulfilling prime military and commercial contracts in the 
research and development of...
• Controls and servo mechanisms • Antennas and Pedestals
• Fiberglass-reinforced plastics structures and components

An Added Capability!
BIOPHYSICAL INSTRUMENTATION
Important R & D contributions are also being made by our Biophysical 
Instrumentation Laboratory including the telemetry of biophysical in­
formation from animal and human subjects, and the study of sonic, ultra­
sonic and microwave energy transmission and reception in living tissue. 
The scope of AEL research and development activity is so broad that we 
suggest you send for our new 20-page AEL Capabilities Brochure to 
obtain a deeper insight into what we can do for you. For your copy 
write to Perlmuth Electronics Associates, 941 Charleston Rd., Palo Alto, 
Calif., or phone (415) DA 1-5064.

out system

Four-axis radar antenna 
and platform — BuShips

As
. Space flight biophysical in-
t strumentation and telemetry
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retina with a laser beam was pioneered 
in one of the most dramatic and bene­
ficial applications of this new develop­
ment. Cover drawing courtesy of the 
Western Electronic Manufacturers As­
sociation.
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Oakland headquarters, established since 
1931. and the new Peninsula Division 
are both fully stocked warehouses offering 
you the widest selection of nationally- 
known electronic components, 
off-the-shelf at O.E.M. quantity prices. 
A staff of Brill sales engineers are based 
at each location to give you assistance.

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

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

August 1st we opened a second major 
BRILL ELECTRONICS’ facility to provide 
additional service to customers in the 
western states. Called our "PENINSULA 
DIVISION", it is conveniently located 
in Mountain View. California.

2 Locations...
BRILL 

SERVES 
YOU

BETTER 
^FASTER

Call or write for immediate attention 
to your order. Same day delivery to 
San Francisco Bay Area customers, 
and overnight service to 
other westcoast locations.

Broad new horizons in medical 
electronics are being explored at such 
facilities throughout the West as the 
Palo Alto-Stanford Medical Center, 
where the spot welding of a detached

Remarks from the Chairs—Arthur Wells on Industrial Division  

PTC Notes—R. O. Holbrook on the Status of Reliability  

Historical Notes—Earl Goddard on San Francisco, EE Historical Center . 

Computer Notes—Son of Pert-o-Graph  

Grid Swings—News of the Industry  

Manufacturer/Representative Index, Representative Directory . 

New Literature, Currently Available  

Advertisers and Agencies

September 13, 1963

san francisco section officers
Chairman: William A. Edson Secretary: Jack L. Melchor
Vice Chairman: John C. Beckett Treasurer: Gerard K. Lewis
Membership Co-chairmen: Fred MacKenzic, Stanford Research Institute, DA 6-6200

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

Executive Secretary: James D. Warnock, Section Office: Suite 2210, 701 Welch Rd. 
Palo Alto, Calif., DA 1-1332
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PROFESSIONAL TECHNICAL GROUPS

Tuesday, September 17

Tuesday, September 17

reporters

McCann pa-

chairs

INDUSTRIAL DIVISION

4 — g r i d

HISTORIAN: EARL G. GODDARD.
VARIAN ASSOCIATES

CONTROLS:
. HEWLETT

The Industrial Division was 
an important integral division 
of the AIEE program struc­
ture prior to the merger.

There is now strong feeling 
that it should be continued as 
a program division and even­
tually become a Professional 
Technical Group.

J. Arthur Wells
Chairman

Industrial Division

production staff 
ADVERTISING ASSISTANT:

RITA EARNSHAW

Please contact me if you 
are interested in this activity.

September 15, 19 63

r e m arks fro m the

It is my opinion that the di­
vision can be made into a 
very active and interesting 
program presentation group, 
and that this 
done 
from 
both

I am therefore requesting 
volunteers to serve on the

EAST BAY SUBSECTION
N. K. (GENE) LITTLE, LAWRENCE 
RADIATION LABORATORY

FRESNO SUBSECTION
J. M. SWALL, P.G.&E.. FRESNO

SANTA CLARA VALLEY SUBSECTION
ROBERT W. SUMNER. WESTING 
HOUSE ELECTRIC CORP.

TECHNICAL DIVISIONS:
COMMUNICATIONS: ALFRED R.

DOLE. PAC. TEL. & TEL. CO.
INDUSTRIAL: J. ARTHUR WELLS. ART- 

WELL ELEC., INC.
INSTRUMENTATION & < 

RONALD K. CHURCH. 
PACKARD CO.

POWER: JAMES J.
CIFIC GAS & ELECTRIC CO.

SCIENCE & ELECTRONICS: JAMES J. 
HALLORAN. ELECTRO ENGINEER 
ING WORKS

Electronic Computers
8:15 P.M.

(Joint meeting with PTGSET, see below)

Space Electronics & Telemetry
8:15 P.M.

(Joint meeting with PTGEC)
V ehicle-Borne Telemetry Data Compression
Speakers: Richard Schomburg and Harvey Massey

Lockheed Missiles & Space Company, Sunnyvale
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover St., Palo Alto
Dinner: 6:15 P.M., El Camino Bowl, 2025 El Camino Real, Mountain View 
Reservations: Robert Light, 968-6211, Ext. 2024

program committee and ask­
ing for suggestions from the 
general membership for pro­
grams and speakers.

can best be 
by soliciting support 
the memberships of 
former organizations, 

particularly from former IRE 
members to whom the divi­
sion is new, to insure pro­
grams of interest to all IEEE 
members.

MICROWAVE THEORY & TECHNIQUE
8:00 P.M. • Wednesday, October 23

(Joint with PTGCT, PTGRFI, PTGAP, PTGCS)
Some Microwave Filter Design Concepts and Their Application to the Design of 

Microwave Devices
Place: P.H. 100, Stanford University
For further information contact: Leo Young, Stanford Research Institute,

DA 6-6200

PRODUCT ENGINEERING & PRODUCTION
8:00 P.M. • Tuesday, September 24

Discussion and Demonstration of a Printed-Circuit-Board-Making Machine, In­
cluding Plant Tour

Place: Friden, Inc., 2350 Washington Avenue, San Leandro
For further information contact: Thomas E. Scatchard, Berkeley Division/Beck- 

man, LA 6-7730

PROFESSIONAL TECHNICAL
GROUPS:
AUDIO: HERB RAGLE. MEMOREX
AUTOMATIC CONTROL: A. S.

McALLISTER, SAN JOSE STATE
ANTENNAS AND PROPAGATION:

ROLF B. DYCE. SRI
BROADCASTING: BEN WOLFE. KPIX
BIO-MEDICAL ELECTRONICS: CON 

RADER. BECKMAN/SPINCO DIV.
COMMUNICATIONS SYSTEMS: 

MAURICE H. KEBBY, LENKURT
CIRCUIT THEORY: R. E. KIESSLING, 

in LABORATORIES
ELECTRON DEVICES: MAHLON 

FISHER. SYLVANIA
EIECTRONIC COMPUTERS: WILLIAM 

DAVIDOW. GENERAL ELECTRIC
ENGINEERING MANAGEMENT:

LEONARD M. JEFFERS. SYLVANIA
ENGINEERING WRITING AND

SPEECH: DOUGLAS WM. DUPEN.
TECHDATA DIV., L. C. COLE

INFORMATION THEORY: CHARLES
H. DAWSON. SRI

INSTRUMENTATION & MEASURE­
MENT: JAMES HUSSEY. GENERAL 
RADIO CO.

MICROWAVE THEORY AND TECH­
NIQUES: ROBERT J. PRICKER. 
HEWLETT-PACKARD CO.

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN

PRODUCT ENGINEERING AND PRO­
DUCTION: W. DALE FULLER. 
LOCKHEED

RADIO FREQUENCY INTERFERENCE: 
JOHN W. WARENBARGER. SIERRA 
ELECTRONICS CORPORATION

RELIABILITY:
W. WAHRHAFTIG. PHILCO

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS. LOCKHEED
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NEW CLASSIFIED SECTION

In response to many requests, and 
primarily as a service to the member­
ship, the Grid will offer a classified 
advertising section beginning with the 
November issues. Every appropriate 
category of ad will be carried, includ­
ing business and professional cards, 
consulting services, positions available, 
positions wanted, and products. Rates 
for members will be $15 for the first 
column-inch, $10 for the second inch, 
and $5 for each additional inch, not to 
exceed a total of 4 inches. Special type 
or logos will not be carried. Nonmem­
bers will be charged $20 for the first 
inch, $15 for the second inch, and $10 
for each additional inch.

historical notes

SF —EE HISTORICAL CENTER
The early history of radio and elec­

tronics was truly global in extent. The 
era, begun by Marconis 1895 experi­
ments in Italy and his 1897 founding 
of the Wireless Telegraph and Signal 
Company, Ltd., in England, was quick 
to find its way to all the important 
centers of the world.

The reception of wireless telegraph 
signals from the “USS Thomas” on her 
return from the Philippines at the 
Cliff House in San Francisco in 1898 
began the development of one of the 
most important single centers of the 
world that has since contributed so 
much to the rapid growth of communi­
cations and electronics as we know it 
today.

In the year 1901 the Marconi Com­
pany of England erected wireless sta­
tions on practically all the islands of 
the Hawaiian group for inter-island 
commercial traffic. The first commer­
cial radio stations on the Pacific Coast 
were located at San Pedro, California, 
and Avalon, Catalina Island, and were 
owned and operated by a Los Angeles 
newspaper. The primary purpose of 
these stations was the furnishing of 
news to a paper printed on Catalina 
Island called “The Wireless.” This cir­
cuit also handled commercial traffic. 
A few years later the stations were 
taken over by the Pacific Wireless 
Telegraph Company, which estab­
lished a network of stations in other 
cities. Commercial traffic was sent be­
tween San Francisco and Oakland, 
and other stations were also located in 
the Northwest at Queen Anne’s Hill, 
Seattle, Port Townsend, and Victoria.

During this period Marconi suc­
ceeded in spanning the Atlantic in 
December 1901, and commercial serv­
ice was established in October 1907 
between Clifden, Ireland, and Glace 
Bay, Newfoundland. The transmitters 
of this period employed spark gaps of 
one variety or another. One used a 
synchronous rotating gap. The gap 
was adjustable, which made it possible 
to control the arc discharge relative 
to the peak of the alternator output 
wave and thus vary the tone of the 
spark note. In 1905 the Pacific Wire­
less Telegraph Company erected 300- 
foot antenna masts on top of Mount 
Tamalpais in an attempt to span the 
Pacific. The spark transformer or in­
duction coil, as it was called, that was 
used in the transmitter was a large 
open-cored unit intended to produce 
a spark several feet in length. In 1906 
the towers were destroyed by a severe 
windstorm, and the station was dis­
continued.

Also in 1905 the American de For-

R. O. Holbrook
• Prompt feed-back of test informa­

tion to designers and manufacturers.
• Adequate consideration of ease of 

operation and maintenance in de­
sign and production of equipments.

• Better training of equipment users.
Projected future changes in elec­

tronic equipment alone are sufficient 
to show the need for giving ever in­
creasing attention to assurance of 
product reliability. From 1960 to 
1970, an over-all growth in equipment 
complexity (number of elemental 
parts) of about 70 percent is predicted. 
Also, by 1970, high-density complex 
components are expected to find pre­
dominant use in electronic assemblies. 
Thus, many more—and different- 
types of electronic equipments will be­
come available for military use.

To realize desired performance, in­
cluding measurable reliability gains, 
from future military electronic (and 
other) systems, maximum effort must 
be exerted in well-planned, govern­
ment-sponsored reliability research 
programs. These programs should not 
only consider the six areas listed 
above, but also have the added and 
essential factor of cost consciousness.

R. O. HOLBROOK 
CHAIRMAN 

SAN FRANCISCO CHAPTER, PTGR

P t g notes

THE STATUS OF RELIABILITY
The field of reliability engineering 

has grown in the past decade from a 
limited study of electron tube failure 
to an engineering discipline of con­
siderable stature. What was formerly 
a highly specialized area of considera­
tion is today a formal and systematic 
branch of technology. This tremen­
dous growth of the reliability field 
stems, in a large measure, from the 
recognition of reliability as a vital 
factor in the production, maintenance, 
and operation of complex military sys­
tems. A major objective of future re­
liability effort will continue to be 
reduction of unreliability in military 
equipments, while preserving a proper 
perspective on costs. Achievement of 
this objective demands programs 
which apply scientific analysis and 
techniques to understand the causes 
and effects of unreliability, rather than 
just improving product quality.

The causes of unreliability have 
been generalized through the years 
and appear to be as pertinent to future 
systems as they are to present and 
past military systems and equipments. 
Major factors causing equipment fail­
ure include:
• Insufficient consideration in the 

original design, of the variation of 
part characteristics with time. (Un­
fortunately, some drift in character­
istics has become almost an ac­
cepted happening for many equip­
ments.)

• Interaction of various conditions of 
equipment operation that were not 
visualized in the design. Such con­
ditions may include temperature, 
interactions with other equipments, 
grounding problems, or vibration.

• Dependence of equipment perform­
ance on part characteristics which 
are not controlled by specifications. 
This problem requires action at the 
design stage—it cannot be corrected 
solely by good quality control.

• Failure to consider the influence of 
operator and maintenance personnel 
on reliability. This factor is a domi­
nant cause of unreliability in many 
military equipments.
Future reliability work must em­

phasize programs which will reduce 
major causes of failure. These pro­
grams must determine how to achieve:
• More careful effort in design stages.
• Better coordination between de­

signers and parts manufacturers to 
insure that proper part characteris­
tics are incorporated in specification 
requirements.

• Better laboratory and field testing 
of products before full production.
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Transpacific, transatlantic, South American, and domestic systems of the Federal Telegraph Co., San Francisco, planned by the company in 
1914 with a 100-kw transmitter and operating room in South San Francisco.

Period photos show (top to bottom) 100-kw 
arc key and helix, the operating room for the 
set, and a comparison of the original 5-kw 
arc and the 100-kw arc.

est Wireless Telegraph Company es­
tablished an office in the old Palace 
Hotel. Their call was “PH,” which 
stood for Palace Hotel. In 1906 the 
Navy erected its first Pacific Coast 
radio station on the Farallon Islands, 
and soon afterwards built others at 
Mare Island, Yerba Buena, North 
Head, Tatoosh, and Bremerton. Dur­
ing the 1906 fire both the “de Forest” 
and the Pacific Wireless Companies’ 
San Francisco stations were destroyed. 
The Pacific Company started imme­
diately to rebuild, and the “de Forest” 
Company reincorporated under the 
name of the Occidental and Oriental 
Wireless Company and rebuilt its 
transmitter on Russian Hill. When the 
station was completed it was sold to 
the United Wireless Telegraph Com­
pany, which operated it under the 
original call “PH.” Later the station 
was moved to South San Francisco 
and from there, when the Marconi 
Company took over the interests of the 
company, to Bolinas, where it was 
operated as “KPH.” In 1919 it became 
part of the Radio Corporation of 
America network when RCA took over 
the Marconi Wireless Telegraph Com­
pany.

In 1908, while the United Wireless 
Telegraph Company’s station was lo­
cated atop Russian Hill in San Fran­
cisco, the first radio communication 
was established between the Hawaiian 
Islands and the mainland. The Ha­
waiian end was operated by the Mu­
tual Telephone Company of Hawaii. A 
10-kw spark transmitter at Kahuku was
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Ceramics to infinity

WESGO — Where Quality is the Chief Consideration
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Wesgo capability can provide an endless number of 
shapes and forms in quality high alumina ceramics 
for your most demanding applications.
Dense, vacuum-tight Wesgo alumina ceramics, with 
up to 99.5% AL03, are strong, hard and abrasion re­
sistant. They offer high thermal conductivity, excep­
tional chemical inertness and superior electrical 
properties at microwave frequencies—even at high 
temperatures.
Wesgo ceramics are available in sizes and shapes to 
meet your individual specifications. Manufacturing 
is to tight dimensional tolerances; parts are of uni­
form density, free from internal and surface defects. 
All are quality controlled to meet unparalleled per­
formance standards.
Write today for a brochure describing these premium 
ceramics or Wesgo's precious metal brazing alloys

Federal arc transmitter, showing circuits for models "K” and "Q” 2-kw "back shunt” method 
of signaling.
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cial traffic in February and March of 
1912.

Pacific, Atlantic, South American, 
and domestic systems were planned 
by the Federal Telegraph Company in 
1914. The stations that had been built 
and placed in service at that time were 
indicated on a company map by the 
date and the transmitter’s power. A

tna darted 
•dtnttr

IP' \ WESTERN GOLD &
'eSOOj PLATINUM COMPANY

/ Y Dept. G-9, 525 Harbor Blvd., Belmont, California

LYtell 3-3121 Area Code 415

• Counted cvnpanutlon

employed. The United Wireless Tel­
egraph Company had embarked upon 
an ambitious program to erect stations 
all over the Pacific Coast and, in fact, 
all over the United States. The com­
pany eventually took over the Pacific 
Wireless Telegraph Company’s sta­
tions and operated them.

In 1909 Cyril Elwell obtained the 
patent rights to the Poulsen arc for the 
United States and its dependencies. 
He founded the Poulsen Wireless Tel­
ephone and Telegraph Company in 
October of that year to exploit its use. 
The Poulsen arc was the first practical 
device for the generation of high- 
power CW energy, having been in­
vented by Poulsen in 1904. By 1912 
the Poulsen Wireless Corporation had 
established commercial stations in the 
principal cities of the West, in the 
Midwest, and across the Pacific. By 
1914 the company had established a 
manufacturing facility at Palo Alto to 
build Poulsen arcs for their own com­
mercial business and the U.S. govern­
ment. The Poulsen Wireless Corpora­
tion was incorporated in Arizona in 
October 1910 and took over the in­
terests of the Poulsen Wireless Tel­
ephone and Telegraph Company in 
February 1911. The Wireless Devel­
opment Company was established to 
operate the Poulsen Wireless Corpora­
tion stations. The name of the Wireless

Development Company was changed 
to the Federal Telegraph Company in 
July 1911. The first commercial busi­
ness between Stockton, Sacramento, 
San Francisco, Los Angeles, and San 
Diego took place in June of 1911. 
Phoenix, El Paso, Fort Worth, Kansas 
City, Chicago, Medford, Central 
Point, and Portland accepted commcr-
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TronplronStMICOM 

INVENTORY IN TOWN
We stock the broad Transitron line of 
quality semiconductors in depth. If 
you need semiconductors fast and in 
quantity, call us. They’re on our shelf 
right now.

INDUSTRIAL /DISTRIBUTORS

F O R 17 U N E 
electronics inc.

2280 PALOU AVE. - SAN FRANCISCO 24, CALIF.
VALENCIA 6-8811

These interesting facts of radio his­
tory are only a brief summary of what 
occurred in the two decades between 
1895 and 1915 and have been com­
piled with the aid of Douglas M. Per­
ham of New Almaden, California, who 
has been active in radio and electron­
ics since the early 1900’s. His interest 
in saving items that today are priceless 
historical artifacts stemmed from a re­
mark by George Westinghouse at the 
Chicago World’s Fair in 1893.

As a boy, Doug was interested in 
the electrical exhibits at the fair. Mr. 
Westinghouse noted this and told the 
lad, “Young man, get a hold of some 
of these things and save them. They 
will have valuable historical signif­
icance one day.” Since that time Per­
ham has saved many of the items and 
documents that he has had a part in 
creating. More recently he has devoted 
his entire time to the collection and 
preservation of what is now an out­
standing collection of radio and elec­
tronics history. Many pieces of equip­
ment that were used in the episodes 
recounted above may be seen in the 
electronic collection of the Perham 
Foundation.

The Perham Foundation was incor­
porated in 1960 with the objective of 
establishing a museum and educa­
tional facility for the collection, de­
velopment, and preservation of educa­
tional and historical radio and elec­
tronic materials and for the dissemina­
tion of the same. The foundation is 
greatly indebted to Doug Perham for 
his cooperation and assistance in carry­
ing out its objectives.

Current plans of the foundation in­
clude the relocation of the exhibits, 
obtaining a staff to care for and exhibit 
the collection, and prepare displays 
and educational materials based upon 
the collection. The foundation, in co­
operation with the Santa Clara County 
Office of Education, has recently com­
pleted photographs and written inven­
tory of its electronic collection and is 
currently engaged in taping documen­
tary accounts of each major item in the 
collection. To aid in carrying out these 
programs the foundation will soon 
embark upon a sustaining membership 
drive to enlist the support of all who 
are interested in helping to preserve 
and make available this part of the 
West’s history to as many as possible. 
Inquiries may be addressed to Ralph 
Heintz, Jr., president, Perham Foun­
dation, Stanford Research Institute, 
333 Ravenswood Ave., Menlo Park.

EARL G. GODDARD
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REGULAR TUESDAY LUNCHEON
A special luncheon table is reserved 

every Tuesday at the San Francisco 
Engineers Club for members of IEEE. 
Club membership is not required and 
a cash ticket may be purchased from 
the cashier for $2.00, including tax. 
No reservations are required.

IEEE members are invited to drop 
in for lunch whenever they are in the 
San Francisco area on Tuesdays. The 
club occupies the 15th floor at 206 
Sansome St., San Francisco.

computer

SON OF PERT-O-GRAPH
The “much talked about but little 

understood” PERT technique can now 
become useful to any company doing 
business below the ‘"huge systems 
level” through the use of the new 
“Pert-o-graph II” critical path com­
puter, according to James Halcomb, 
designer and producer.

The new computer contains scales 
necessary to determine earliest times, 
latest times—either in accumulated 
elapsed time or by actual calendar 
dates—slack analysis, and identifica­
tion of the critical path in any net­
work. It also contains all basic PERT 
computation scales to determine stand­
ard deviation, variance, accumulated 
variances, and probability of meeting 
scheduled completion dates of any 
project.

Prior to the new version, no other 
method was available to determine the 
critical path of a network or to solve 
the majority of all basic PERT or 
CPM calculations without tedious 
hand calculations or complex electron­
ic computerization, according to the 
former Varian engineer who designed 
an earlier version now in use by thou­
sands of firms.

100-kw transmitter and operating 
room of the station were located in 
South San Francisco.

Lofti A. Zadeh, professor of elec­
trical engineering at the University of 
California in Berkeley since 1959, has 
been appointed chairman of the dept, 
of electrical engineering. Professor 
Zadeh takes over the position from 
Professor Robert M. Saunders, who is 
returning to his full-time academic 
work, after having held the chairman­
ship for four years.

Roy A. Hundley has been appointed 
manager, mechanical and servo engi­
neering dept, of Dalmo Victor Co., 
Belmont, Calif., division of Textron, 
Inc.

Daniel A. Worsham has been ap­
pointed manufacturing manager of 
Siliconix Inc., Sunnyvale, having been 
formerly associated with Fairchild 
Semiconductor Corp, as manager of 
the glass-to-metal seals dept.

Jefferson R. Wilkerson has been ap­
pointed to a new top-level staff posi­
tion at Melabs, Palo Alto electronics 
firm. /Xs system design specialist, he 
reports directly to Dr. Wesley P. 
Ayres, vice president in charge of en­
gineering. He is responsible for analy­
sis and planning on systems designed 
and built by Melabs.
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R. Patrick McKeever has been 
added to the research and develop­
ment staff of Ultek Corp., Palo Alto, to 
carry on basic research studies in the 
field of vacuum physics, his previous 
experimental work having resulted in 
a reliable, intense, and aberration-free 
proton beam for linear accelerator ap­
plication.

encoding, distributing, code con­
verting and code .checking. These 
multielement diode matrices and 
transistor strips are available in-
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Type BIP-8002 Reversable Counter 

dividually, or combined with as­
sociated components and mounted 
on circuit boards in the form of 
complete functional modules.

Typical 90-Dtode BIPCOS1 Module I

BIPCO diode matrices and transis­
tor strips are available in a variety 
of packages to perform such 
functions as counting, decoding,

T 6061 W. 3rd St., Los Angeles 36, Cal. WE 7-0780
800 San Antonio Rd.. Palo Alto, Cal. DA 6-9800

P. 0. Box 6544, San Diego, California AC 2-1121
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timonium (ti-mo-ny- 
yum). n. Mod. L.. an ex­
tremely rare and reliable ele­
ment, found only in a certain 
political subdivision of Mary­
land. and having a consistent 
and very distinctive set of 
physical (both organic and 
inorganic) properties, e.g.. 
facilities, people, experience, 
and a composition that can be 
expressed only by the for­
mula EMC.

arger of engineering at General Dy- 
namics/Electronics, San Diego.

Robert N. Palmer has been ap­
pointed to the newly created position 
of applications engineering manager, 
research and development, of the tube 
division of Varian Associates, Palo 
Alto, after serving as senior engineer­
ing manager in the firm’s megawatt­
range twt product engineering pro­
gram.

Eitel-McCulIough, Inc., San Carlos, 
has expanded personnel in its micro­
wave tube division 50 percent this 
year because of new business, the in­
crease being almost equal in research 
and development and manufacturing.

Philco Corporation has been 
awarded a design study contract for a 
satellite control center for the U.S. 
Navy Astronautics Group located at 
Point Mugu, Calif. The work will be 
done at Philco’s WDL division in Palo 
Alto under the direction of WDL’s 
operations analysis dept. Project man­
ager will be G. A. Barnard, who has 
previously participated in WDL satel­
lite control center programs for the 
Air Force, NASA, and the Army Sig­
nal Corps. Assisting him will be W. E. 
Feroglia and Ralph A. Seitle, both 
widely experienced in control center 
design.

DIGITAL LOGIC MODULES • DIGITAL 
EQUIPMENT AND CUSTOM PACKAGING

Dr. Donald Wahl has been named 
vice president of engineering and 
manufacturing at Optics Technology, 
Inc., Belmont. He was formerly man-

IN LOS ANGELES TECH-STOK STOCK
A NEW APPROACH TO MICRO-CIRCUIT 

PACKAGING FROM BURROUGHS:
—

Spectra-Physics, Inc. of Mountain 
View, Calif., has been awarded a 
$585,000 contract by NASA for the 
development, fabrication, and installa­
tion of a magnetic field test facility at 
NASA’s Goddard Space Flight Center 
in Greenbelt, Md. The facility will be 
used to simulate accurately the mag­
netic environment encountered by 
space vehicles. Project manager is 
Kenneth A. Ruddock, one of the five 
scientists and engineers who in Sep­
tember of 1961 founded Spectra- 
Physics, a company engaged in re­
search and development in the fields 
of quantum-electronics, geophysics, 
and space instrumentation. Spectra- 
Physics has grown to 40 employees, 
and is the leading commercial man­
ufacturer of gas-phase lasers.
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3825 Fabian Way, Palo Alto.

William E. Sirvatka 
DISTRICT MANAGER 

has an extensive engineering back­
ground in antenna systems for com­
mercial and military use. Bill can 
assist you with the application engi­
neering for this phase of your com­
munication system. Write or call

701 Welch Road 
Palo Alto, Calif, 94300 
Phone (415) 323-3f39



LOOK AT LOCKHEED IN SPACE PHYSICS: 
in space

LOCKHEED 
MISSILES & SPACE COMPANY
A GROUP OTYISIO/M or LOCrWEED AIRCRAFT CORPORATION 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz. 
Santa Maria, California • Cape Canaver? 
Florida • Huntsville, Alabama • Hawaii

LOOK AT LOCKHEED... AS A CAREER 
Consider Lockheed’s leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis­
sions. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition.

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-44H, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor­

tunity employer.
SCIENTISTS <£ ENGINEERS: In addition 
to positions in the physical sciences, other 
important openings exist for specialists 
in: Trajectory analysis • Gas dynamics • 
Orbit thermodynamics • Electromagnetics 
• Chemical & nuclear propulsion ‘Systems 
engineering • Electronic engineering • 
Communications A optics research

' Here, in Lockheed Missiles & Space Com­
pany’s Physical Sciences Laboratories, 
scientists are engaged in a comprehen­
sive space physics research program em­
bracing experimental and theoretical work 
in space radiation, aurora, atmospheric 
structure, geomagnetic micropulsations, 
x-ray astronomy, and the propagation of 
electromagnetic waves in space. Experi­
mental programs include the measure­
ments of geophysical and space proper- 
ites, both in space and in the laboratory.

Currently, measurements of variations 
on the earth's magnetic field are being 
made at remote islands in the Pacific 
Ocean, providing clues to the effect of 
solar activity on its shape and stability. 
The influence of solar wind on the geo­

magnetic field is also being investigated 
in laboratory experiments, by bombarding 
magnetic fields with clouds of highly 

ionized gases.
Scientists at Lockheed are engaged in a 

continuing program of designing and plac­
ing density gages, mass spectrometers, 
ion traps, and similar instruments on 
space vehicles to measure the density, 
composition, and temperature of matter 
in space. These experiments lead to a 
better understanding of the chemical re­
actions occurring in the atmosphere high 

above the earth.
Important investigations of the low en­

ergy x-rays emitted by stars are being 
carried out and interpreted to give infor­
mation on the structure of stellar coronas.
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SPECIFICATIONS

Write for complete information

VMaauxtu

Sweep-Frequency
Generator

. . . a marker that’s continuously adjustable in frequency and amplitude . . . accurately calibrated 
in frequency and amplitude . . . that lets you take your data directly from the display ... a marker 
that does not interfere with the response display ... a single marker, not an ambiguous, confusing 
string of pips.

The 1025-A has all you need for QUANTITATIVE fre- 
quency-response measurements ... a sweep generator, cw 
generator, marker generator, precision attenuator, and output 
meter. This instrument can be instantly switched from sweep 
to cw operation without changing adjustments or connec­
tions. A unique motor-driven capacitor produces a swept 
signal free of harmonic distortion and spurious responses. Low 
residual fm permits ready investigations of steep response 
slopes. Its meter measures both rf input and detected output. 
A high-impedance detector probe is supplied to minimize 
loading during response measurements.

In short, the 1025-A is the most complete sweep-frequency 
generator you can buy.

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS

Soles Engineering Office in SAN FRANCISCO: 1186 Los Altos Avenue, Los Altos, Californio 
James G. Hussey • Donald M. Vogelaor 

Tel: 415 948 8233 • TWX: 415 949-7964

Stability: Drift is less than *0.1% 
over 5-hour period after warmup. 
Frequency dial accuracy is 
within *0.5%.

Marker: Adjustable from 3 mv to 
Iv; multiplier extends range to 
lOOv. Resolution is better than 
*0.1% of indicated frequency.

RF Output: 0.3^v to Iv behind 50 
ohms. Output flat to within 
*1% up to 100 Me and within 
*3% up to 230 Me.

Price: $3250 in U. S. A.

Range: 0.7 to 230 Me in ten over­
lapping octave ranges plus two 
bandspread ranges of 400-500 
kc and 10.4-11 Me. Other band­
spread ranges available on 
special order.

Sweep Width: Entire selected 
range is swept. Portions of 
range as small as 10% can be 
expanded to full oscilloscope 
width for detailed visual dis­
play. Selected range is swept in 
22.Z msec twenty times a sec­
ond. Output is blanked off dur­
ing return sweep.

The Sweep Generator with the perfect marker”


