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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) 
 
January, 1963: 
Cover: As we learn more about HF propagation, the performance of HF 

networks can be optimized.  More on page 8. 
Page 7: Stanford’s dean of engineering, Joseph Pettit, writes an op‐ed on the  

4‐year nationwide drop in freshman engineering enrollments.  The same 
drop is felt at Stanford, though graduate engineering enrolment is 
increasing (the school ranks first in PhDs).  Turns out that I joined Stanford 
in September 1962 as a declared electrical engineering student.  Pettit 
goes on to become president of Georgia Tech. 

Page 17: Eimac gets the contract to build the large klystrons for Stanford’s  
2‐mile linear accelerator (SLAC).  These are the 50 kW driver klystrons; the 
final klystron amplifiers will have an output of 25 MW.  The total cost of 
the accelerator should be $114 million.  
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ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS
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Shafter St. (6), Phone ACademy 3-8103, TWX 714-276-4263 • ALBUQUERQUE, P.O. Box 8366, Station C, 6501 Lomas Blvd.. 
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771 S. Scottsdale Rd., Phone 945-7601, TWX 602-949 0111 • TUCSON, 232 S. Tucson Blvd., Phone MAin 3-2564, TWX 602-792-2759.
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MOSELEY COMPANY, Pasadena, California • PALO ALTO ENGINEERING COMPANY. Palo Alto, California • SANBORN COM­
PANY, Waltham, Massachusetts • VARIAN ASSOCIATES. Palo Alto. California.

Service is not child’s play at Neely’s where their experts have facilities geared to solve your 
instrumentation problems. Senior technicians with extensive experience and periodic factory train­
ing assure you the highest standards of factory-authorized service at minimum cost. Check these 
advantages: Calibration equipment traceable to the National Bureau of Standards ... the only 
factory-authorized service department capable of handling your in-and-out-of-warranty repairs 
. . . a complete supply of replacement parts in local stock . . . plus fast, efficient service which 
guarantees you less down time for your instruments. When you think of service, think of Neely 
. . . the name that spells results.
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MEETING CALENDAR

• Tuesday, January 157:30 P.M.

PROFESSIONAL GROUPS:

AUDIO: HERB RAGLE. AMPEX CORP.

• Tuesday, January 88:00 P.M.

staff

6 — grid

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

AUTOMATIC CONTROL: A. S.
McALLISTER. SAN JOSE STATE 
COLLEGE

BIO-MEDICAL ELECTRONICS: JAMES
BLISS. STANFORD RESEARCH 
INSTITUTE

COMMUNICATIONS SYSTEMS: 
MAURICE H. KEBBY. LENKURT 
ELECTRIC COMPANY

ELECTRON DEVICES: MAHLON 
FISHER. SYlVANIA. MICROWAVE 
DEVICE DIVISION

ELECTRONIC COMPUTERS: WILLIAM
DAVIDOW. GENERAL ELECTRIC 
COMPUTER LABORATORY

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

PRODUCT ENGINEERING AND PRO­
DUCTION: V/. DALE FULLER. 
LOCKHEED

MILITARY ELECTRONICS:
VICTOR A. CONRAD. VARIAN 
ASSOCIATES

BROADCASTING: BEN WOLFE. KPIX- 
TV

ENGINEERING MANAGEMENT: 
LEONARD M. JEFFERS, SYLVANIA 
E. D. L.

ANTENNAS AND PROPAGATION:
ROLF B. DYCE. STANFORD 
RESEARCH INSTITUTE

reporters

ENGINEERING WRITING AND
SPEECH: DOUGLAS WM. DUPEN. 
ASSOCIATED TECHDATA INC.

INFORMATION THEORY: CHARLES
H. DAWSON. PHILCO W. D. L.

january 1, 1963

RELIABILITY AND QUALITY CON­
TROL: W. WAHRHAFTIG. PHILCO 
CORPORATION

CIRCUIT THEORY: R. E. KIESSLING, 
in LABORATORIES

HISTORIAN: EARL G. GODDARD.
VARIAN ASSOCIATES

INSTRUMENTATION: JAMES HUSSEY.
GENERAL RADIO COMPANY

SAN FRANCISCO SECTION
(Joint meeting with PGCS and AIEE)
"Oblique Ionosphere Soundings and Radio Propagation"
Speaker: Raymond D. Egan, manager, advanced communications, Granger

Associates
Place: Auditorium, Crown Zellerbach Bldg., Market and Sansome, San Francisco
Dinner: 6:00 P.M., Mirror Room, 2nd Floor, Veneto Restaurant, Mason and Bay,

San Francisco
Reservations: Mrs. Doris Gould, DA 1-1 332
(Parking available at restaurant and Zellerbach Bldg.)

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

SAN FRANCISCO SECTION 6:30 P.M. • Tuesday, February 12

(Joint meeting with PGED, SFS, AIEE, and IRE-AIEE student branch. San Fran­
cisco State College)

"Electronic Engineering Support of a Weapons Test Program"
Speaker: Edward H. Hulse, head, electronic engineering dept., UC Lawrence

Rad Lab, Livermore
Dinner-Meeting: 6:30 P.M., Cafeteria, San Francisco State College
Reservations: Mrs. Doris Gould, Section Office, DA 1-1332, for information ana 

reservations

Automatic Control 8:00 P.M. • Thursday, January 31
"A Convex Programming Solution of Optimal Control Problems" 
Speaker: Prof. J. B. Rosen, Visiting Professor, Stanford University 
Place: Electrical Engineering 126, Stanford University 
Dinner: 6:30 P.M. Place to be announced
Reservations: Mrs. Pauline Eckman, DA 1-3300, Ext. 268, by noon Wednesday, 

January 30, 1963

SPACE ELECTRONICS AND TELEM­
ETRY: TOM LINDERS. LOCKHEED

Audio
(Joint Meeting with SMPTE and AES)
"New Techniques and Equipment for Sound Reinforcement"
Speaker: R. A. Isberg, chief engineer, television office, University of California.

Berkeley
Place: 155 Dwinelle Hall, inside and left of Sather Gate, Berkeley campus
Dinner: 6:30 P.M., Golden Bear Restaurant, Room B, near Telegraph Avenue 

and Bancroft Way (left of Sather Gate), Berkeley, approx, cost: $2.00
Reservations: Call Menlo Park, DA 6-6200, Ext. 3584 or Berkeley, 845-6000,

Ext. 25-35, by January 7

PROFESSIONAL GROUPS
Antennas & Propagation 8:00 P.M. • Wednesday, January 9
"Space Research Program from the Point of View of Education"
Speaker: Professor Samuel Silver, University of California, Berkeley
Place: Room 277, Cory Hall, University of California campus (Hearst Ave.. NE 

corner of campus, off-campus parking recommended)
Dinner: 6:00 P.M., Men's Faculty Club, University of California campus
Reservations: East Bay—Ellen Fitzmorris, TH 5-6000, Ext. 3539; Peninsula

Darlene Wheeler, DA 6-6200, Ext. 2695

production
EDITORIAL ASSISTANT:

DORIS GOULD

ADc^IVSGju»sNETn: kastor
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J. M. Pettit

Research

associate professor of electrical engineering.

(Continued on page 12)
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• Tuesday, January 1 5 

above)

Communications Systems 7:30 P.M.
(Joint meeting with San Francisco Section, IRE and AIEE, see

an ex- 
ollege-age 

enlarging 
‘ going to

Military Electronics 8 P.M. • Wednesday, January 16
Non-Space Application for Space Computer Technology" (nonclassified meet­
ing)

Speaker: Capt. John H. Van Dusen, U.S. Air Force, staff, Space
Directorate, Los Angeles

Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto
Dinner: 6:00 P.M., Red Shack, 4085 El Camino Way, Palo Alto
Reservations: General Victor Conrad's office, DA 6-4000, Ext. 2212

SAN FRANCISCO SECTION OF AIEE 6:30 P.M. • Tuesday, February 12 

(Joint meeting with SFS, PGED. and IRE-AIEE student branch, San Francisco

State College, see above)

Electron Devices 6:30 P.M. • Tuesday, February 12
(Joint meeting with SFS, AIEE, and IRE-AIEE student branch, San Francisco

State College, see above)

SAN FRANCISCO SECTION OF AIEE 

Communications Division 7:30 • Tuesday, January 15
(Joint meeting with San Francisco Section, IRE and PGCS, see above)

r r i e d deans
THE CANDIDATE LAG

First in a series of articles con­
tributed by deans of Bay Area en­
gineering schools on a problem of 
increasing concern to the profes­
sion. Dr. Pettit is a fellow of IRE 
and was chairman of the Palo Alto 
Subsection in 1952.

Your editor has asked me to com­
ment on the national phenomenon of 
declining engineering enrollments, as 
a member of a group of supposedly 
"worried deans." I should like to com­
mence by distinguishing between the 
national situation and the local one.

Nationally, it appears that the 
freshman enrollments in engineering 
are down about 2 percent compared 
to last year. This is a shrinkage in ab­
solute numbers, in the face of 
panding population of c< 
young people, and of an 
fraction of these who are 
college. Hence the decline in per­
centage of the college population is 
really continuing its four-year decline. 
Offsetting this, there appears to be 
a substantial increase in physical sci­
ence and mathematics enrollments, 
although the impression I have gained 
from the statistics available is that the 
total of engineering, physical science, 
and mathematics is also declining as 
a fraction of the college-age popula­
tion.

Engineering Management
Developing Our Human Resources"

Speaker: Harold Barrett, Jr., Bureau of Apprenticeship and Training, U.S. De­
partment of Labor

Place: Stanford Room, Rickey's Hyatt House, 4219 El Camino Real, Palo Alto
Dinner: 7:00 P.M., Stanford Room, Rickey's Hyatt House
Reservations: Mrs. Doris Gould, DA 1 -1 332, by Friday, January 4

Information Theory 8:00 P.M. • Thursday, January 24
Some Theory on Communication Through Unspecified Additive Noise"

Speaker: Dr. William L. Root, University of Michigan
Place: Philco Auditorium, Bldg. 56, 3825 Fabian Way, Palo Alto
Dinner: 6:00 P.M., Sakura Gardens, 21 16 N. El Camino Real, Mountain View
Reservations: Mrs. Radi. YO 8-621 1, Ext. 2460, 2522, or 2244

Space Electronics & Telemetry
"LASERS"
Speaker: Dr. Anthony Siegman,

Stanford
Place: Lockheed Auditorium, Bldg. 202, 3251 Hanover Street, Palo Alto 
Dinner: 6:15 P.M., Sakura Gardens, 2226 N. El Camino Real, Mountain View 
Reservations: Tom Linders, RE 9-4321, Ext. 28394 by noon January 1 5

8 P.M. • Tuesday, January 15

8:00 P.M. • Wednesday, January 9
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meeting ahead
TECHNICAL MANPOWER SHORTAGE

"Developing Our Human Re­
sources—The Challenge of the Fu­
ture" will be the subject of the Jan­
uary 9 meeting of POEM.

The speaker, Harold Barrett, Jr., is 
the San Francisco representative of 
the Bureau of Apprenticeship and 
Training, U.S. Department of Labor. 
He reports that "the United States 
is facing a competitive future, out­
matched in manpower by all of its 
major international rivals; full devel­
opment of our human resources is im­
perative: four million jobless workers 
are a luxury we cannot afford, now 
or in the future."

Many of the jobless could be em­
ployed had their early training been 
adequate. But industrial skill needs 
are becoming more sophisticated. Fu­
ture high-school and college grad­
uates will find the job-knowledge bar­
rier increasingly restrictive. New in­
dustries, such as electronics, must cre­
ate manpower development tradi­
tions. The input of graduates and 
other potentially competent workers 
is falling off in relation to expanding 
needs.

The current electronics training 
situation is "catch as catch can. A 
rational, coordinated, industry-wide 
program for manpower development 
within the industry is essential.

The speaker is an alumnus of Oc­
cidental College and American Uni­
versity and formerly worked for the 
U.S. Naval Ordnance Test Station, 
China Lake and Pasadena. For five 
years he was national representative 
for District 44, International Associa­
tion of Machinists. From I960 to 1962 
he was with the international division, 
Bureau of Apprenticeship and Train­
ing, U.S. Department of Labor, as 
program manager for AID-ILO-UN 
technical exchange trainees. He has 
been assigned to San Francisco since 
June 1962.

meeting ahead
THE VARIABLE IONOSPHERE

One of the many problems facing 
operators of high-frequency commu­
nications systems is the difficulty of 
predicting the state of the iono­
sphere, according to Dr. Raymond D. 
Egan, manager, advanced commu­
nications systems, Granger Associ­
ates, who will address a joint meeting 
of the San Francisco Section, PGCS, 
and Communications Division of AIEE 
on January 15.

Currently used predictions are 
made three months in advance. They 
are necessarily monthly mean values 
which cannot take into account the 
normal day-to-day variations of the 
ionosphere. Variations in the max­
imum usable frequency (MUF) may 
be two-to-one or more within one 
month. This problem is particularly 
significant to the military services, 
government agencies, and to com­
mercial operators of high-volume 
long-distance network.

A recent innovation has been the 
technique of synchronized oblique 
step frequency sounding. An out­
growth of experiments conducted 
during the International Geophysical 
Year (IGY) to new sounding tech­
nique has been implemented in equip­
ment which is now in operation in a 
number of government and privately 
operated research laboratories and 
in U.S. military operational installa­
tion throughout the Western World.

This new approach to frequency 
management will be described with 
motion pictures of ionograms showing 
real time presentations of propaga­
tion conditions along the Hawaii- 
California path. The film shows how 
the prediction conditions change over 
a dawn-to-dusk cycle, how the max­
imum availability frequency moves up 
and down within the H-F range, and 
how these movements compare with 
the predicted MUF.

g ahead
ADDITIVE NOISE

On January 24, Dr. William L. Root 
will address PGIT on "Some Theory 
on Communication Through Unspeci­
fied Additive Noise."

When the noise added by a com­
munication channel is completely un­
specified except that its energy con­
tent over a signaling interval is 
bounded, the concept of a maximum 
likelihood receiver cannot be used. 
However, a decision rule can be for­
mulated from game theory concepts 
which will ensure a minimum receiver 
performance level regardless of the 
noise actually present. This is a max­
imum approach to detection theory.

Dr. Root received his B.S. in elec­
trical engineering from Iowa State in 
1940, his S.M. in electrical engineer­
ing from MIT in 1943, and his Ph.D. 
in mathematics from MIT in 1952. 
After active duty in the Marine Corps 
and fifteen years' association with 
MIT and Lincoln Laboratory, Dr. Root 
became professor of instrumentation 
engineering at the University of 
Michigan in 1961. He is a member 
of the American Mathematical So­
ciety and the Society for Industrial 
and Applied Mathematics, and a sen­
ior member of IRE.

Dr. Egan joined Granger Associates' 
engineering staff in January 1962, 
after serving as consultant to the 
firm since 1958 while on the staff 
of the radio science laboratory at 
Stanford University. As research asso­
ciate since 1960, he has been en­
gaged in ionosphere research direct­
ed primarily toward auroral effects 
on high-frequency radio wave prop­
agation. as well as studying the 
solar-terrestrial relationships influenc­
ing these effects.

From 1955 to 1960, Dr. Egan was a 
research assistant in the laboratory, 
initially engaged in the design and 
development of fixed-frequency back­
scatter sounder instrumentation for 
the IGY ionospheric physics program. 
Following the installation of these 
ionospheric sounders, he was respon­
sible for the analysis and interpreta­
tion of the vast amount of data col­
lected. From 1959 to the present, 
Dr. Egan has supervised projects con­
cerning transpolar radio propaga­
tion, ionospheric absorption, forward­
oblique step-frequency sounding, as 
well as continued backscatter re­
search.



R. A. Is berg

Itipath medium.

grid— 9
january 1 , 1963

r r

I << 
r

circuit boards which 
posited resistors, 
"wire."

The HCM-202 computer is a par­
allel and highly modular computer sys­
tem which is capable of using a num­
ber of different memories. These in-

use thin-film de­
capacitors, and

meeting review
SECOND-HAND SATELLITE

Dr. D. A. Chisholm, member of the 
technical staff of Bell Telephone Lab­
oratories. addressed the November 
27 joint meeting of PGCS, PGAP, 
and Communications Division of AIEE 
on the Telstar experiment, introducing 
his talk with a description of the kind 
of experiment Telstar is designed to 
be.

He developed the reasons why the 
Bell Telephone Labs chose the par­
ticular kind of satellite for this ex­
periment and pointed out that this 
means of communication would be 
the most attractive to transmit bulk 
traffic across the Atlantic. The satel­
lite was designed to remain in orbit 
for at least three years, and all com­
ponent parts were developed to op­
timize this objective.

Dr. Chisholm made the statement 
that only "used" components were 
put into orbit; by this, meaning, of 
course, that all parts were preaged to 
detect and remove any that might be 
marginal. By doing this, the com­
ponent reliability was improved by 
about two orders of magnitude.

Because of the success of Telstar 
and the abundance of information 
that has been returned via telemetry, 
plans for launching a second satellite 
have been indefinitely postponed. 
Van Allen radiation has not seriously 
affected component life; however, at 
the present time the satellite fails to 
respond to commands to turn on its 
communications system. The telemetry 
equipment is still operating normally, 
and it is expected that information 
derived from this channel will offer a 
clue as to the type of trouble in the 
communication circuit.

Dr. Chisholm concluded his talk 
with descriptions of both the ground 
equipment and the space craft itself. 
He and his staff at Bell developed the 
highly sensitive amplifiers used at the 
ground stations at Andover, Maine, 
and near Bordeaux, France. In addi­
tion, they produced the traveling 
wave tube used in the satellite itself.

MAURICE H. KEBBY
meeting revie w

THIN-FILM COMPUTER
A. S. Zukin of the Hughes Aircraft 

Company delivered an interesting 
and well-documented talk on the 
HCM-202 thin-film computer at the 
September meeting of PGEC.

The computer is fabricated from

meeting ahead
MORE db FOR AUDIENCES

Sound reinforcement, an increasing 
concern in the design and remodeling 
of auditoriums, theaters, and class­
rooms as the population explosion 
calls for larger and larger facilities, 
will be the subject of the January 8 
meeting of PGA. meeting jointly with 
SMPTE and AES.

R. A. Isberg, chief engineer, tele­
vision office, University of California 
at Berkeley, will discuss new tech­
niques and equipment in the field of 
audio systems. Demonstrations will be 
given of directional linear array loud­
speakers, frequency shift feedback 
stabilizers, and the new RCA direc­
tional microphone developed by Ret- 
tinger, the latter the partial subject 
of a presentation last year in San 
Francisco before the same societies.

The frequency shift feedback sta­
bilizer was designed by Schroeder of 
Bell Telephone Laboratories and is 
now manufactured by a firm in De­
troit. This equipment shifts the fre­
quency of the audio signal fed to the 
loud-speaker by approximately 5 
cycles, thereby overcoming some 
feedback resonances between the 
speaker and microphone. The result­
ing over-all benefit permits approx­
imately 6 db greater sound volume 
than without feedback. The linear 
array loud-speaker, or line radiator, 
essentially compresses sound in the 
vertical plane and radiates the energy 
directly toward the listening audience.

meeting review
DETECTING FOULED-UP SIGNALS
On November 29, Dr. Robert Price, 

visiting professor at the University 
of California, Berkeley, addressed a 
PGIT audience of forty in the Philco 
auditorium on the optimum detec­
tion, in the presence of strong white 
noise, of a pulsed signal that has been 
corrupted by passage through a fluc­
tuating multipath medium.

Here "detection" refers to deter­
mining whether the signal is present 
or absent, given the form of the trans­
mitted signal, the noise level, and the 
statistics of the medium. This is the 
radar-astronomical problem or the 
problem of on-off telegraphy through 
a tropospherically scattering link.

The optimum decision as to the 
presence of the signal turns out, under 
a wide variety of criteria of optimal­
ity, to depend on whether some func­
tional of the received waveform ex­
ceeds an appropriate theshold. The 
optimum detector, then, is a device 
that computes this functional—or any 
monotonic function of it. Determining 
its form is a difficult problem, but the 
leading term of the solution of an in- 

(Continued on page 10)

elude magnetic drums, cores, and 
thin-film memories. The memory cycle 
is six microseconds. The basic circuit 
component used in the fabrication 
of the system was a diode transistor 
"nor." Each 3" by 4" circuit board 
contains 32 "nor" elements. The re­
sistors and capacitors used were de­
posited on a substrate by using photo­
mask techniques.

Although the use of deposited pas­
sive circuit elements greatly reduced 
the system size, the main advantage 
claimed for the technique was that 
it greatly increased the reliability of 
the system and would ultimately re­
duce the fabrication cost.

W. H. DAV1DOW
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assistance 
from TSI

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

ALAN ELECTRONICS
"Total Circuit” breadboard kits and 
accessories.

WELDMATIC DIV. OF UNITEK CORP.
Precision welding systems and accessories.

WEMS, INC.
High density welded electronic modules 
and systems. Micro-packaging design.

KINA-TECHNICS INTERNATIONAL 
Production stations and visual training 
equipment and systems.

PYROFILM RESISTOR COMPANY, INC.
Ultra-high reliability sealed precision film 
resistors, commercial or MIL approved.

ELECTRONIC RESEARCH ASSOCIATES, INC.
Solid state power supplies. Converters, 
inverters and frequency changers.

AMMON INSTRUMENTS, INC.
Panel meters. Meter movements and 
indicators.

TECH-STOK, INC.
Electronic distributor. Specials and 
modifications to customer requirements.

ELECTRONIC COMPONENTS DIV.
BURROUGHS CORP.
Beam-X® switch. NIXIE* and sphericular 
indicators and displays. Decade counter, 
distributor and A/D converter modules. 
BIPCO® diode matrices and thin film 
memory planes.

NORTH ATLANTIC INDUSTRIES, INC. 
Precision AC measurement instruments.

GEORGE A. PHILBRICK RESEARCHES, INC.
Analog computers and operational 
amplifiers.

MONTRONICS, INC..
Frequency comparators.

STEVENS-EVANS, INC.
Digital voltmeters. AC line 
regulators/conditioners.

RdF CORP.
Temperature transducers.

TECH-SER, INC. 

ELECTRON ICS 
ENGINEERING 
REPRESENTATIVES 
6061 W. 3rd St., Los Angeles 36, Calif. WE 7-0780 
800 San Antonio Rd., Palo Alto, Calif. DA 6-9800 
P.O. Box 6544, San Diego, Calif. AC 2-1121

MORE REVIEW

tegral equation gives a good approxi­
mation to the optimum, viz.,

co CO _______
D — J J* z(s)z(t)w(s)w(t)ds dt,

- oo -co

where w(t) is the received waveform, 
z(t) is the received signal, assumed 
zero-mean nonstationary Gaussian, 
and the bar denotes the mathematical 
expectation. This expression can be 
described as the cross-correlation be­
tween the true and the observed cor­
relation functions.

When the received signal is known 
exactly for amplitude, i.e., when the 
medium does not fluctuate in time, D 
becomes simply the square of the 
cross-correlation between the re­
ceived signal and the received wave­
form, in agreement with Woodward s 
solution for that case. At the opposite 
extreme, where the received signal is 
stationary and the (fictitious) trans­
mitted signal is a sinusoid, as in the 
radio-astronomical case, D becomes 
simply a measure of received energy, 
with each frequency in the spectrum 
weighted in proportion to the re­
ceived signal's expected spectrum.

The best fixed-energy waveform to 
transmit, subject to certain reserva­
tions, can be found by maximizing the 
output signal-to-noise ratio. In a sim­
ple case, it turns out that the optimum 
pulse length is the geometric mean 
of the multipath spread and coher­
ence time (reciprocal of bandwidth). 
It can then be shown that the detecta­
bility deteriorates as the ratio of 
multipath spread to coherence time 

increases.

Much of Price's talk is based on 
work appearing in his MIT Lincoln 
Laboratory technical report No. 234 
and in a chapter he has contributed 
to the forthcoming book on radar 
astronomy in the McGraw-Hill Lincoln 

Laboratory series.

Cazanjian, PGRQC 

e e t i ii g review 

RELIABLE MINUTEMAN
At the November joint meeting of 

PGEM and PGRQC, L. L. Schneider, 
associate reliability manager, Minute­
man Program, Space Technology Lab­
oratory, Los Angeles, discussed man­
agement control for the Minuteman 
reliability program.

The goal was assurance that the 
1.5 million dollars per day being spent 
would result in a reliable system. 
Criteria of the reliability program 
were:
• Heavy emphasis on reliability at the

outset of the program, rather 
than an "after the fact" evalua­
tion

• An easily understood program sta­
tus summary that pointed to po­
tential problems in organization, 
parts selection and approval, de­
sign, review, etc.

• A positive corrective action follow­
up system

• Definitive reliability requirements
and what constitutes having met 
them

• A well-defined reliability manage­
ment organization, both at STL 
and the contractor organizations, 
with clear policy and direction

• Management visibility and feed­
back

• A parts reliability improvement pro­
gram

Results of such a program were 
an initial successful firing, continued 
flight test success, the ability to dem­
onstrate rocket motor reliability based 
on static tests, improved industry 
standards, and an order of magnitude 
of improvement in parts reliability.

Mr. Schneider concluded that 
through such a positive program Min­
uteman has been able to advance 
the reliability state of the art. He 
reiterated the most important aspects 
of the program as:
• Early emphasis
• Improved definition and direction
• Improved management method­

ology.
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ELECTRONIC MODULES
CORPORATION
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MICRO-POWER, INC.
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Sales Engineers

REPRESENTING:

GUDELACE®

ASSOCIATES
Electronic Sales Engineers 

Menlo Park, California

rep conference news

ERA CONVENES JAN. 22-26

"The Gate to Electronic Marketing 
in the ’60s" is the theme of the fourth 
annual ERA national convention to 
be held in San Francisco, January 22- 
26, at the Mark Hopkins Hotel. The 
entire program will follow the work­
shop format to insure those attending 
a practical approach to such subjects 
as sales forecasting, determining mar­
ket trends, etc. As in past years, one 
of the convention highlights will be 
awards to outstanding sales managers 
in each of the audio, distributor, in­
dustrial components, and instrumen­
tation divisions. Registration will be 
held in the lobby from noon on Janu­
ary 22.

- —— FOUNDED IN 18 7 0----------------------------------------------------------------

225 WEST 34th STREET, NEW YORK 1, NEW YORK 
West Coast Office: 2833 S. Olive St., Los Angeles 7, Calif.

oilers a challenging op­
portunity to a qualified 

young engineer who 
wishes to enter the 
stimulating field of 

ELECTRONIC SALES 
Applicants should have a B.S.

degree in Electrical Engi­
neering or a closely allied 

field, at least two years’ engi­
neering experience, and a 
strong aptitude for/or in­
terest in sales work. Send 

your personal letter to:

UDEBROD B^OS.SILK CO., IIV C.
---------  ------- I- — ■ -----  FOUNDED IN 18 7 0----------------------------------------------------------------

Round cord 
touching hand

When round tape is pulled, it creates 
a cutting edge on the side touching 
the operator’s hand. The tighter the 
pull, the sharper the cutting edge.

Gudelace is different! Gudelace 
is flat braided and impregnated with 
microcrystalline wax. When Gude­
lace is pulled, stress is distributed 
evenly over the full width of the 
tape with the wax acting as a

FACT sheet

Why Don’t Operators Need Gloves with Gudelace? 
Gloves are often standard equipment for tying round lacing cord but 
not for Gudelace! The diagram below shows why:

Gudelace touching Gudelace pulled
hand over operator’s hand

“cushion” between the operator s 
hand and tape. This wax is soft and 
spreads when the tape is pulled. 
Thus, operators can tie Gudelace 
without gloves!

Write for free samples of Gude­
lace and our Technical Products 
Data Book. It will explain why 
Gudelace and other Gudebrod lac­
ing materials provide real economy 
and better profits for you.

professional 
education notes

CAL EXTENSION SPRING CLASSES
Several new courses of interest to 

electronic and electrical engineers 
will be offered by Engineering and 
Sciences Extension, University of Cali­
fornia, beginning in February.

Transform calculus, a credit course 
offered in Palo Alto, develops the 
definition and basic properties of 
Fourier transforms with applications 
to analysis of linear time-invarient 
systems. Included are the LaPlace 
transform and generalized harmonic 
analysis.

Electrical engineering courses to be 
taught on the Peninsula include: elec­
tromagnetic fields and waves; linear 
systems analysis; microwave antenna 
design—reflector design theory; 
solid-state energy conversion; mag­
netic memory and logic circuits; tran­
sients in linear systems; physical phe­
nomena in transistors; switching 
theory and logical design; and pulse 
techniques.

Network analysis, to be offered in 
Berkeley, is a review of direct- and 
alternating-current principles; intro­
duction of the newer concepts of net­
work analysis; LaPlace transformation 
and transformation between time and 
frequency domain.

Information on courses in other 
areas and the scheduling and descrip­
tion of these courses can be found in 
the complete engineering and sci­
ences catalogue which is available on 
request from Engineering and Sci­
ences Extension, University of Cali­
fornia, Berkeley 4, California, or TH 
5-6000, Ext. 4151.
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Electronic 
Engineers and 
Scientists

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

(Companies pay the fee, 
of course.)

ONLY 
THREE 
INCHES
ACROSS 
flanges!

WATTS 
AVERAGE 
< POWER >

CASWELL 
ELECTRONICS 
PRESENTS ... /

Drop in for a free 
ABACUS

PROFESSIONAL 
AND TECHNICAL 
RECRUITING 
ASSOCIATES
(A division of the Permanent 
Employment Agency)

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

8.5 - 9.6 Gc 
DA" x

...........20 db 
........ 0.3 db
...............1.2
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ua+e degrees, particularly at the Ph.D. 
level, where in electrical engineering 
we rank first.

There is one troublesome aspect, 
nevertheless. The concern is not that 
we are losing undergraduates to 
mathematics, for instance, when the 
need for more mathematicians is ob­
vious, but whether students are de­
ciding against engineering for inade­
quate or incorrect reasons. I think we 
must continue to try to reach the 
high-school students with an adequate 
picture of the diverse opportunities 
in engineering. The years just ahead 
should increase the attractiveness of 
engineering if the projected scarcity 
results in substantial improvements in 
salaries and other aspects of employ­
ment.

J. M. PETTIT
DEAN, SCHOOL OF ENGINEERING 
STANFORD UNIVERSITY

JAMES HALCOMB ASSOCIATES 
495 CALIFORNIA AVE. • |'. I

grid returnj

Editor, the Grid:
You may find it interesting to learn 

an indirect effect of a Grid story, 
which may indicate its readership ef­
fectiveness.

The March 15, 1962, issue of Grid 
reported the results of a meeting of 
the Professional Group on Military 
Electronics in a review entitled "PERT 
for the Engineer.” In a sense, this was 
a "scoop” story which directly re­
sulted in many inquiries about PERT 
and the PERT-O-GRAPH which I had 
designed for helping implement PERT 
for the smaller industrial programs 
typical of the electronics industry.

Since then, the story has spread to 
many other publications, including 
"Electronic News," "Aviation Week, 
and "Business Week." The resulting 
thousands of requests indicated that 
(1) many of the industries have similar 
problems in "program management, 
and that (2) they want to learn of the 
practical newer techniques such as the 
scaled-down version of PERT.

All this has opened up a fabulous 
new opportunity to share the knowl­
edge and experience of "PERT for the 
Engineer" now as a management con­
sultant. My thanks to the Grid for that 
original story which indirectly helped 
launch a broad new career for me.

JAMES HALCOMB

New—high power — small, lightweight 
circulators have low insertion loss, high 
isolation. Design simplicity permits 
lower production prices.
TYPICAL CHARACTERISTICS
Frequency range...............
Waveguide size.................
Isolation (minimum).........
Insertion loss (maximum) 
VSWR (maximum)..............................................
Power: Peak, 75KW. Average, 75 watts
Over 100 other high quality catalog items 
. - .stressing advanced design features, com­
petitive pricing, prompt delivery.

Call today.. .297-9333 (San Jose)

CASWELL 
ELECTRONICS 
CORPORATION
434 QUEENS LANE. SAN JOSE 12, CALIF

MORE DEANS

This decline persists in spite of 
evidence on all sides of expanding 
employment opportunities, and pre­
sumably, therefore, in an economy in 
which supply and demand can op­
erate, the problem should correct it­
self in time. Much is being done by 
employers, engineering societies, etc., 
to shift the tide by appropriate 
(though in some cases inept) publicity. 
Whether these efforts are really re­
sponsive to the as-yet-undiagnosed 
sociological phenomenon which is tak­
ing place, and whether they will be 
effective, is certainly not yet clear.

It does appear that we may have 
to get along for some time with fewer 
engineers, which is certainly possible 
if the quality is good. There is no 
evidence as yet that the quality is in 
any way declining. We will also have 
to get along with a larger fraction 
of pure scientists compared to engi­
neers, which may also be appropriate 
to the national needs for the years 
just ahead.

Locally, now, as far as Stanford is 
concerned, our freshman engineering 
enrollment has been declining at a 
greater rate than the national trend, 
although our percentage of freshman 
men in engineering is about twice the 
national percentage. The quality is 
better every year. Part of the loss is 
going into science, particularly math­
ematics, and another part is going 
into an increasing fraction of the 
freshman class who are not initially 
declaring their major field of interest. 
At Stanford we admit a fixed num­
ber of freshmen without regard to 
field of interest, nor do they have to 
declare their major until the end of 
the sophomore year. We have at the 
same time a steadily growing grad­
uate enrollment in engineering, which 
last year overtook the undergraduate 
enrollment.

As I would see our future, we will 
continue to turn out a small group 
of top-quality undergraduates who 
will have had the experience of four 
years at a moderate-sized residential 
university. Hopefully, this will be a 
leadership group, but not one which 
will be numerically significant in the 
state or national scene. At the grad­
uate level, however, we will continue 
to grow, and will strive to be a signif­
icant producer in both quality and 
quantity. We are already in the top 
five U.S. schools in output of grad-
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Min. Power 
Output (MW)

15
10
10
10
10
10

LOW POWER
Frequency 

(Gc/s)

1.0-2.0
2.0-4.0
4.0-8.0
7.0-12.4
8.0-12.4

12.4-18.0

Model 
No.*

L972A 
S972A 
C972A 
H972A 
X972A 
U972A

Min. Power 
Output (Watts)

1.0
1.0
1.0
1.0
1.0
1.0

Price
$1,950 

1,950 
2,225 
2,650 
2,225 
4,700

Price
$1,950 

1,950 
2,850 
2,990 
2,850 
5,400

1

® g>
850 Series

So&MOid ^OCuged TWT amplifiers
• Noise Figures to4.0db • Output Power to 10 Watts

« 
0 !■

• E 
a c 
5) 
U s 
fl a

Specifications
Ar„-. ' .

$nte/ina($y Leveled 
Signal Sources

• Excellent Leveling Characteristics
• Available With or Without Micro­

wave Sampling Components

^POLVC/I Leveled
Signal Sources

• 1-10 Watts Leveled Output
• Excellent Leveling Characteristics

MEDIUM POWER 
~Model 

No.*
L975A
S975A
C975A
H975A
X975A
U975A

Oscilloscope Blanking... 4-50 volts pulse provided 
blanking oscilloscope during retrace.
RF Blanking... Switch selects RF ON or RF OFF du 
retrace. RF ON position, desirable for recorder operat 
allows normal RF output during retrace. RF OFF posi 
desirable for oscilloscope operation, provides zero RF ou 
during retrace.
CW Mode ... Continuously adjustable or five fixed presetta 
frequencies.

Internal Square Wave...RF output is alternately 0 
unmodulated CW value, adjustable from 800 to 1200 cps 
External... 4-100 volts maximum signal decreases RF c 
put from maximum to zero. Response: de to a p proxi ma 
500 Kc/s.
Residual FM ... Typically less than .0025% peak.
Size ... 7” rack panel for 850 series 

12” rack panel for 851 series 
20” rack panel for 852- 858 series

Width... Single control for continuous adjustment from a 
few megacycles to the entire frequency range of the instru­
ment. Center frequency selected with single continuously 
adjustable control. Vernier controls enable precise adjust­
ment of both sweep width and center frequency.
Rate... 0.01 to 100 cps, continuously variable. Sweep Rate 
Range Extender provides additional slow sweep rates to hours. 
Wide range permits flicker-free scope presentation or graphic 
recording.
Selector... Recurrent, Single or External.
Single Sweep Control... Triggered by front panel button or 
external signal >20 volts.
External . . . Programmable sweep, 200 volts negative re­
quired for full sweep width. De to 10 Kc/s response. Stable 
—300 volt rear panel output provided for use with external 
voltage divider for programming or remote control.
Output... Both constant amplitude and proportional ampli­
tude linear sawtooth voltages provided for synchronized 
scope or recorder presentation.

s ° * *
• Gain ... 30 db minimum
• Noise Figure ... 35 db nominal
• Modulation . . . focusing element capacita-

tively coupled to front panel “BNC” jack
• For Closed Loop Applications... optional 

modulation, from de to approx. 500 Kc/s on 
control grid, available.

• Size ... 5 ¥4” relay rack panel
• Weight... 45 lb.

Frequency 
(Gc/s)

1.0-2.0
2.0-4.0
4.0-8.0
7.0-12.4
8.0-12.4

12.4-18.0
•Specifications and prices of custom TWT Ampli­
fiers in other frequency ranges and at various
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Wave Tube Warranty for most models. 
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Min. Power 
Output (MW)

15
10
10
10
10
10

Frequency 
(Gc/s)

1.0-2.0 
2.0-4.0 
4.0-8.0
7.0-12.4 
8.0-12.4 

12.4-18.0

LOW POWER

Model
No.*

L972A
S972A
C972A
H972A
X972A
U972A

Frequency 
(Gc/s)

1.0-2.0
2.0-4.0
4.0-8.0
7.0-12.4
8.0-12.4

12.4-18.0

Min. Power 
Output (Watts)

1.0
1.0
1.0
1.0
1.0
1.0

Price
$1,950 

1,950 
2,850 
2,990 
2,850 
5,400

Price
$1,950 

1,950 
2,225 
2,650 
2,225 
4,700

BflMH
Sofenoid TWT amplifiers
•Noise Figures to4.0db • Output Power tolOWatts

Leveled
Signal Sources

• Excellent Leveling Characteristics
• Available With or Without Micro­

wave Sampling Components

Leveled
Signal Sources

e 1-10 Watts Leveled Output
• Excellent Leveling Characteristics

• Gain . . . 30 db minimum
• Noise Figure . .. 35 db nominal
• Modulation . . . focusing element capacita-

tively coupled to front panel “BNC” jack
• For Closed Loop Applications... optional 
modulation, from de to approx. 500 Kc/s on 
control grid, available.

•Size . . . 5J/i" relay rack panel
• Weight ... 45 lb.

Specifications

Width... Single control for continuous adjustment from a 
few megacycles to the entire frequency range of the instru­
ment. Center frequency selected with single continuously 
adjustable control. Vernier controls enable precise adjust­
ment of both sweep width and center frequency.
Rate... 0.01 to 100 cps, continuously variable. Sweep Rate 
Range Extender provides additional slow sweep rates to hours. 
Wide range permits flicker-free scope presentation or graphic 
recording.
Selector... Recurrent, Single or External.

K'S ingle Sweep Control... Triggered by front panel button or 
external signal >20 volts.
External . . . Programmable sweep, 200 volts negative re­
quired for full sweep width. De to 10 Kc/s response. Stable 
—300 volt rear panel output provided for use with external 
voltage divider for programming or remote control.

Oscilloscope Blanking... 4-50 volts pulse provided 1 
blanking oscilloscope during retrace.
RF Blanking... Switch selects RF ON or RF OFF duri 
retrace. RF ON position, desirable for recorder operatic 
allows normal RF output during retrace. RF OFF positic 
desirable for oscilloscope operation, provides zero RF outp 
during retrace.
CW Mode ... Continuously adjustable or five fixed presettab 
frequencies.

Internal Square Wave... RF output is alternately 0 ai 
unmodulated CW value, adjustable from 800 to 1200 cps. 
External...-F100 volts maximum signal decreases RF oi 
put from maximum to zero. Response: de to approximate 
500 Kc/s.

~ . _____ ___ Residual FM ... Typically less than .0025% peak.
DOutput. .. Both constant amplitude and proportional ampli- Size ... 7" rack panel for 850 series 

tude linear sawtooth voltages provided for synchronized 12" rack panel for 851 series
scope or recorder presentation. 20" rack panel for 852-858 series

MEDIUM POWER

Model No.*
L975A
S975A
C975A
H975A
X975A
U975A
•Specifications and prices of custom TWT Ampli­
fiers in other frequency ranges and at various 
power levels available on request.
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PricePrice

or

le 1.1520 MW X851B 3450

10 MW t D850B 3285

id

3700T850B50 MW +
10 MW t Y850B 3750

3 MW Q850B 6900+
3 MW M850B 6900+

$8,800

0.4-1.2
7.0-12.4

1.0-2.0 8.0-12.0

8.0-12.4

8.2-12.4
10.0-16.02.0-4.0

12.4-18.0
2.4-4.7

3.6-7.2 15.0-20.0

18.0-26.5

4.0-8.0
26.5-40.0

40.0-50.0
7.0-11.0 50.0-60.0

it-
ly

Frequency 
Range 
(Gc/s)

Min.
Power
Output

Frequency
Range
(Gc/s)

4850
5950

Model 
No.

Model 
No.

801 
Series

■»g 
n, 
n, 
ut

H854B
H858B

3 MW
2 MW

V85QB
V851B

4150
5150

50 MW
100 MW
100 MW

1 Watt
2 Watts

10 Watts

20 MW
20 MW

1 Watt
10 Watts

20 MW
15 MW

1 Watt
80 MW
70 MW
70 MW

1 Watt
2 Watts

10 Watts

0.75
0.75

t
1.0

C850B
C851B
C852B
C858B

W850B
W851B

B850B
N850B
S850B
S851B
S852B
S854B
S858B

P850B
L850B
L851B
L852B
L854B
L858B

$2950
2975 
3350 
5975 
6500
8950

2750
3250
6750
8280

8350
9550

3900
4750

3250
3750
2850
3250
6500
6900
8850

20 MW
1 Watt
2 Watts

10 MW
8 MW
1 Watt
2 Watts

Min. 
Power
Output

20 MW
1 Watt
5 Watts

5 MW
4 MW

0.9
0.9

K850B
K851B

U850B
U851B
U852B
U854B

X850B
X852B
X854B

X856B
X858B

H850B
H852B
H856B

3250
4250
9600

10400

$3375
8850
9500

2850
7950
8475

9250
8885

2 Watts
10 Watts

t
0.75
0.75
0.75

t
t
t

0.75
0.65
0.65 
0.65

t 
t 

0.75 
0.65 
0.65 
0.65

5 Watts
10 Watts

t
3.0

t
2.5

t
2.5
2.25
2.25

t
0.9
0.9

t
1.25
1.25

1.0-2.3
•1.6-3.2

• 10KV with Unparalleled Tube Protection
• Line Supply... 3-10 KVdc, 100 ma, 30 mv rms

rms ripple, ±0.5% regulation

POWER SUPPLIES
TO POWER BWO’S/CARCINOTRONS ...

The Model 812 was designed specifically to 
fulfill the stringent power supply requirements 
of the American Radio Company (French CSF) 
carcinotron millimeter oscillators, including the 
recently developed COE 07. In addition, it finds 
wide application as a source of power for higher 
voltage microwave tubes. Logic circuitry provides 
ultimate in absolute electrical protection for mi­
crowave tube.

Power
Output 

(Leveling) 
Variation* 

(±db)

UNIVERSAL MODULES . ..
Highly versatile, individual power supply modules can be 

combined to operate low and medium power Klystrons, BWO’s, 
TWT’s.VTM’s and Carcinotrons. All modules insulated to 10 KV.

Power
Output 

(Leveling) 
Variation* 

(±db)

• Line Supply . . . 100-4200 Vdc, 200 ma, 1.5 mv rms ripple,
±0.005% regulation 801-1: $1,450

• Grid 1 and 2 Supply . . . 20-2000 Vdc, 50 pa, 500 pv rms
ripple, ±0.005% regulation

Grid 3 Supply. . . 200-2000 Vdc fixed, 10 pa, 500 pv rms 
ripple, ±0.005% regulation 801-2: $650

• Anode Supply . . . —450 Vdc to -r450 Vdc, 25 ma, 500 pv
rms ripple, ±0.005% regulation 801-3: $650

• Heater Supply . . . 0-15 Vdc, 5 amps, 0.01% rms ripple,
±0.1% regulation 801-4: $435

• AFC Link . . . applied in series with repeller supplies.
801-5: $350

ripple, ±0.5% regulation
• Heater Supply... 0-10 Vdc, 5 amps, 100 mv

ripple, ±0.005% regulation
• Anode Supply... 0.1-3 KVdc, 5 ma, 3 mv rms

ripple, ±0.05% regulation
• Grid Supply... 0-200 Vdc, 10 ma, 1 mv rms

IUNLEVELED—EXTERNAL LEVELER AVAILABLE AS ACCESSORY. Paradynamics Levelers consist of a closed loop feedback system 
containing RF sampling device, detector, and stabilized direct coupled high gain amplifier. (Levelers can also be supplied without 
RF components).
’Maximum variation over complete instrument frequency range. Narrow band leveling typically —0.1 db.



SALES REPRESENTATION

• Peak Power Output ... 5 to 50 KW, con-

X

$2,590

a paradynamics

magic
Inc.

Component 
Under Test

PRECISION MICROWAVE REFLECTOMETER

I

paradynamics

i

M and specifications subject to change without notice.Prices

Printed in I.

*Also available for S, C and Ka bands.

Arizona, Phoenix & Tucson: 
O'Halloran Associates 
Phone: ENterprise 1200

New Jersey, Old Bridge:
Local Office: Paradynamics, Inc.
Vincent Pirro
4 Laurel Avenue
Phone: 201-CL 4 0106

SERIES 273 PRECISION REFLECTOMETER
...forVSWRsfrom 1.01 to 1.1

DC 
Scope

Massachusetts, Allston: (Boston) 
New England Office: Paradynamics, 
Herb Berger 
233 Kelton St. 
Phone.- 617-RE 4-4226

New Jersey, Asbury Park: 
Burlingame Associates 
Phone: WX 2611

Florida, Orlando:
Murphy & Cota 
712 W. Vassar Avenue 
Phone: GA 4-2167 or 5633 
TWX 305-275-0646

New York State, Mount Vernon: 
Burlingame Associates 
510 So. Fulton Ave.
Phone: MO 4-7530
TWX 914 699-3671

North Carolina, Winston Salem:
Murphy & Cota
1106 Burke St.
Phone: 919-PA-4-0750 or 4-1535

Texas, Dallas:
Texas Avionics Company 
4515 Prentice Street 
Phone: 214-EM 8-3566

Washington State, Seattle: 
James J. Backer Co.
221 West Galer, P.O. Box 9077
Phone: 206-AT 3-6470

Polaroid
Camera

Michigan, Detroit: 
WKM Associates 
2415 East 7 Mile Rd. 
Phone: 313-366-0840

California, Los Angeles:
O'Halloran Associates
11636 Ventura Blvd., N. Hollywood 
Phone: 213 TR 7-0173

Model X890A is a versatile source of 
high power pulsed energy for the popular 
8,500 to 9,600 Mc/s frequency spectrum*. 
It utilizes a tunable magnetron oscillator 
and hydrogen thyratron line-type modulator.

Ohio, Cleveland:
WKM Associates 
7710 Wainstead Dr.
Phone: 216-886-5616

tinuously variable
© Average Power Output ... 0 to 50 Watts,

HIGH POWER

Microwave Signal Source

continuously variable
© Pulse width ... 0.6 psec or 2.1 psec
© Pulse Repetition Rate . . . 450, 1000, or

New York State, Syracuse: 
Burlingame Associates 
516 University Blvd. 
Phone: GR 4-7409

Pennsylvania, Upper Darby: (Philadelphia)
Burlingame Associates
222 Long Lane 
Phone: JA 8-6080

Paradynamics 
Series 310 
Matched 
Crystal 
Detector

EXPORT:
EMEC, Inc.
127 Grace St., Plainview, N. Y. 
Phone: 516-WE 1-3700

Paradynamics 
Series 710 
Sliding Load

Illinois, Chicago:
Berndt & Associates 
6322 N. Milwaukee Ave.
Phone: 312-SP 5-3488 or 3393
TWX CG 2608

Canada, Scarborough, Ontario: 
Glendon Instrument Co., Ltd. 
46 Crockford Blvd.
Phone.- Plymouth 9-6021

California, Palo Alto: 
O’Halloran Associates 
3921 E. Bayshore 
Phone.- 415 PA:6-1493

California, San Diego: 
O’Halloran Associates 
1052 Rosecran Street 
Phone; ACademy 4-2824

Pennsylvania, Canonsburg:
WKM Associates 
207 Grandview Dr. 
Phone: 412-563-2010

Slotted line techniques, in addition to yielding only point-to-point data, are relatively 
slow and inaccurate for measurements of low VSWRs in the range of 1.02. Swept reflectom­
eters using directional couplers, while providing continuous frequency coverage, do not 
have sufficient directivity to resolve such low values of VSWR. However, with directivities 
greater than 60 db, accurate VSWR measurements in this range are readily achievable.

By calibrating a de oscilloscope at desired values of return loss (VSWR) with a precision 
attenuator, effects of component nonlinearity are made virtually insignificant. With direc­
tivity and non-linearity effects so reduced, system accuracy now depends upon such factors 
as calibration and attenuator accuracy, and the reflection effects of a movable termina­
tion. Utilizing readily obtainable 2% accuracy rotary vane attenuators, and high quality, 
low reflection terminations, it becomes possible, for the first time, to make measurements 
of extremely low values of VSWR with the same speed and precision previously obtainable 
for VSWRs above 1.1.

Prices and detailed specifications for the complete instrumentation system, or the individual components, 
arc available on reQuest.

1500 pps
© Sync Output... 4-5 to 20 volts
© External Trigger. .. 4-15 volts, min.
© Modulator . . . type 6587 hydrogen thyra­

tron
© Size ... 8%" relay rack panel
©Weight... 50 lb.

Alabama, Huntsville:
Murphy & Cota 
112 Gallatin St. S.W.
Phone; 205-536-9121 or

205-538-8476

Canada, Montreal 12, P.Q.: 
Glendon Instrument Co., Ltd. 
11142 James Morrice St. 
Phone: 514-331-5370

Paradynamics
Series 681
High Directivity
Magic Tee and Tunable Load

Paradynamics Precision Microwave Reflectometer utilizes specially modified Series 
850 Swept Signal Sources and recently developed broadband 60 db directivity “magic 
tees” to achieve measurement speed and accuracy hitherto unobtainable in the measure­
ment of extremely low VSWRs.

Paradynamics
Modified Series 850 X.
Microwave
Swept Signal \
Source and 
Precision Variable 
Attenuator

oaradunamics,, N c ORPORATED

Specialty
WAVEGUIDE FEEDER SYSTEMS ... VSWRs < 1.1

Utilizing novel machining and brazing techniques, coupled with extreme care in fabrica­
tion, Paradynamics has produced thousands of feet of precision feeders, with overall wave­
guide assembly (i.e. 100-400 feet) VSWRs averaging 1.07*!
’Measured continuously throughout the waveguide bands with Paradynamics Series 273 Precision 
Reflectometers.

*2 i

^hihf
nuHocr <ccw 

rmeu nirt
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Binding post, or 
coaxial input to 
reduce ground 
current error

model 317
Price: $495. with probe

Logarithmic scales with 
high precision and 
constant accuracy 
at any point 
••••••••••

Cathode follower probe 
has high input impedance 
of 10 MI?-7 pF 
••••••••••••

NON-IRE

Feb. 18-20 — American Standards 
Association. New York's Biltmore 
Hotel. Program: ASA Hdqts., 10 East 
40th St., New York 16, N.Y.

BALLANTINE Wide-Band VTVM 
Measures 300 jiV to 300 V 

at frequencies 10 cps to 11 Me

Usable as 100 jiV null 
detector, or as wide­
band amplifier to 20 Me 
••••••••••••••••

events of interest
IRE MEETING SUMMARY

Feb. 11-15—3rd International Sym­
posium on Quantum Electronics. 
Unesco Bldg. & Parc de Exposition, 
Paris, France. Exhibits: Feb. 8-15— 
Monsieur Foucoult, Fed Nat. des In­
dus Elec. 23 Rue de Lubeck, Paris 16, 
France. Program: Madame Cauchy, 
Secretaire, 3 erne congres d'Elec- 
tronique quantique, 7 rue de Madrid, 
Paris 8 erne France. *DL-10-1-62. 
Proceedings in book form.

Feb. 20-22 — International 
State Circuits Conference. Sheraton 
Hotel and Univ, of Penn., Philadel­
phia, Pa. Program: S. K. Ghandi, 
Philco Scientific Lab., Blue Bell, Pa. 
‘DL-11-1-62. Digest.

high accuracy over their
4Mc; 6%, 4 Me to 11 Me.

Write for brochure giving many more details

— Since 1932 —

<{& BALLANTINE LABORATORIES inc. 
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE, FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC DC AND DC AC 
INVERTERS, CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACITANCE METER. OTHER ACCESSORIES.

Represented by Carl A. Stone Associates, 800 North San Antonio Road, Palo Alto. California

accelerating 
an accelerator

Driver klystrons for the two-mile 
linear accelerator at the Stanford 
Linear Accelerator Center (Project 
M) will be built by Eitel-McCullough. 
U.S. Atomic Energy Commission has 
concurred in the award of the con­
tract by Stanford University for the 
work.

Announcing the initial contract for 
$170,000, Louis Martin, Eimac market­
ing director, said the tube firm will 
deliver the first of the klystrons this 
year.

Designed to deliver 50 kilowatts 
peak, 50 watts average power at 
S-band, the Eimac driver klystrons are 
of wholly new design. They are un­
usually light in weight, using periodic 
permanent magnets for beam focus. 
They are among the first power kly­
strons to use the PPM principle.

Marfin noted that this is the first 
production order the university has 
released for klystrons for the two-mile 
accelerator. The giant final amplifiers, 
which will be driven by the Eimac 
klystrons, will deliver a peak power of 
24 megawatts. The linear accelerator, 
estimated to cost $114,000,000, is 
being built under Atomic Energy 
Commission contract.
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a must

THE NATIONAL PRESS 
850 Hansen Way • Palo Alto. California 
Telephone 325-3294 3295

Granger Associates specializes in 
advancing h-f communications tech­
nology. The emphasis is on proprie­
tary development. Excellent oppor­
tunities exist for engineers with 
experience in

IONOSPHERE SOUNDERS
RECEIVERS

TRANSMITTERS
FREQUENCY SYNTHESIZERS

TIMING SYSTEMS
VIDEO DISPLAYS

Granger
Associates

I

Richard W. Loren has been named 
to the new post of advertising and 
sales promotion manager for Ultek 
Corp., Palo Alto, after serving as act­
ing advertising manager at Fairchild 
Semiconductor, Mountain View.

ii

assistance to 
electronics 

FIRMS

s w i n g s
IT IS REPORTED:

John W. Scheck has been appointed 
to the newly created position of divi­
sional marketing manager of the Don­
ner Division, principal operating divi­
sion of Systron-Donner Corp.

Advanced Work in 
H-F Communications

p g m i I news
WINTER CONVENTION JAN. 30-FEB. 1

A total of 87 papers in twenty ses­
sions, two of which are classified se­
cret, will comprise the technical pro­
gram of the fourth annual winter con­
vention on military electronics in Los 
Angeles, January 30-February 1. The 
secret sessions will be on guidance 
and navigation, and antisubmarine 
warfare. In addition, two confidential 
sessions on radar and tactical warfare 
systems will be held, and two invited 
panel meetings on displays and space 
environmental simulation and testing 
will highlight the program. All classi­
fied sessions will be held at the Insti­
tute of Aerospace Sciences building 
in Los Angeles, while other sessions 
and displays will be located at the 
Ambassador Hotel, convention head­
quarters.

&<1

Please contact our Personnel Mana­
ger. Local interviews by engineering 
staff are possible.

Jefferies Sprinkle

Robert F. Jefferies has been ad­
vanced to controller of Microwave 
Electronics Corp., Palo Alto, formerly 
serving as assistant controller, ac­
counting manager, and accountant.

Dr. H. D. Sprinkle has joined the 
Western operation of Sylvania Elec­
tronic Systems as systems technology 
laboratory manager in its reconnais­
sance systems laboratories after ex­
perience as manager of the advanced 
systems department of Litton Sys­
tems, Inc.

Systems and Standards, Redwood 
City, has been appointed sales rep­
resentative in Northern California for 
Greenray Industries, Inc., manufac­
turers of frequency standards, oscil­
lators, component ovens, and crystal 
ovens.

WEN BROWN. M.B.A.. Stanford. 
Eight years' electronics experience.

. . Profit Sharing
. . Pensions
. . Deferred Compensation 

for Executives
. . . Group Hospitalization and Surgical 
. . . Group Life and Accidental Death 
. . . Weekly Payments for 

Sickness or Accident
. . . Major Medical Coverage 
. . . Disability Income 
. . . “Split-Dollar” Plans 
... Key Man Insurance 
. . . Stock Redemption 
. . . Business Continuation

Sole Proprietor 
Partnership 
Corporation

. . . Estate Cost Reimbursement 

. . . Salary Continuation

. . . Personal Estate Planning

WEN BROWN
701 Welch Road, Suite 2222 

Palo Alto, California
DA 6-1554 Res. DA 2-7464

p g r q c news
RQC SF MEET JAN. 22-24

"f(RJ—customer • producer • user 
team" is the theme of the ninth na­
tional symposium on reliability and 
quality control to be held at the 
Sheraton-Palace Hotel, San Francisco, 
January 22-24. Technical session top­
ics include general management, re­
search and training, program man­
agement, systems analysis, fabrica­
tion and assembly, mechanical aspects 
of electronic design, electronic parts, 
inspection and screening, statistics, 
design review, quality assurance, de­
sign testing, and maintenance and 
operation. Symposium headquarters 
will be located in the French Room 
on the second floor. Registration will 
take place in the Ralston Room, 5 to 
10 p.m. on January 21, and 8 a.m. 
to 4:30 p.m. on January 22.

January 1, 1963

974 Commercial Street, Palo Alto, Calif. 
DAvenport 1-4175 (Area Code 41o) 

an equal oppoilun.i/ employ______ __
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Tung-Sol 
Press-Fit 

Silicon Rectifier 
Assemblies

Your Tung-Sol Representative:

ED DAVENPORT
Menlo Park, California
DA 2-4671

Your stocking distributors:
OAKLAND
ELMAR ELECTRONICS
140 11th St.
TE 4-3311
SAN FRANCISCO
PACIFIC WHOLESALE
1850 Mission Sc.
UN 1-3743
SAN JOSE
SCHAD ELECTRONICS
499 South Market St.
CY 7-5858

FOR AN AFFAIR WITH FLAIR... Not only docs the new Cabana offer the Peninsula’s 
most extensive banquet rooms, but also the finest in food and service.

‘-TUNG-SOL
ELECTRON TUBES • SEMICONDUCTORS

traveling wave (trav'el'ing wav), n. fem. 
Peripatetic member of naval forces; more attrac­
tive versions often seen with escorts at Veneto’s. 
Also refers to farewell gesture made by engineers 
as they depart for R&D [refreshment and din­
ing] at Veneto’s and adj. Gondola Room.

Just moments away
at MASON & BAY

SAN FRANCISCO YUKON 6-4553

Geoffrey C. Winkler has been ap­
pointed manager of manufacturing 
for the tube division of Huggins Lab­
oratories, Inc., Sunnyvale, and will be 
in charge of planning, administration, 
and technical direction of all TWT 
production activities.

Tod Morcott has been appointed 
chief engineer of Moore Associates, 
Inc., San Carlos, and will be respon­
sible for all engineering activities, in­
cluding new-product development, in 
a long-range product research and 
development program, continuing the 
scientific work of Laurence Moore, 
chief scientist.

grid relitrnj

Editor, the GRID:

All of us involved in planning the 
recent sixth national conference of 
PGPEP wish to express our apprecia­
tion to you and the Grid for the ex­
cellent coverage given to this event. 
The October 1 special issue was espe­
cially valuable. The comprehensive 
treatment of PGPEP background and 
field of activities was very helpful in 
placing the conference program in 
proper perspective.

The Grid was distributed to exhib­
itors and others who attended. These 
included the national PGPEP chair­
men and representatives from the 
Boston chapter who will host next 
year's conference. Their reaction can 
be summed up by the latter's state­
ment, “The Boston section will be 
hard pressed to match this fine issue 
of the Grid."

I feel the Grid was our most useful 
publicity medium and contributed 
materially to the conference’s success.

A. P. KROMER
GENERAL CHAIRMAN
SIXTH NATIONAL CONFERENCE

For Applications requiring 3 amps co 
75 amps. Tung-Sol production tech­
niques can deliver attractively eco­
nomical. production-ready rectifier 
assemblies employing press-fit 
diodes. Availability of rectifiers in 
both polarities makes it possible to 
mount more than one diode on a 
single heat sink, resulting in assem­
blies that are the lightest weight avail­
able for any given power capacity. 
For more information about Tung- 
Sol rectifier assemblies, or press-fit 
diodes for use with your own heat 
sinks, write for Bulletin CT-17.
Why don’t you get the benefit of 
Tung-Sol component knowledge 
and experience too? Tung-Sol com­
ponents—whether transistors, tubes 
or silicon rectifiers—fill virtually 
every military, commercial and en­
tertainment requirement with unex­
celled dependability. For quick and 
efficient technical assistance in the 
application of all Tung-Sol compo­
nents, contact:
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Instruments for Measurements
251 So. Murphy Ave.. 
Sunnyvale; RE 6-8680

............................. Costello & Co.
R. W. Thompson Associates 

Peninsula Associates 
Carl A. Stone Assoc., Inc. 

Compar San Francisco 
..................G. H. Vaughan Co.

McCarthy Associates 
James S. Heaton Co. 

Carl A. Stone Assoc., Inc.

...........T. Louis Snifter Co.
- V. T. Rupp Co.

Tech-Ser, Inc.
.Richard A. Strassner Co.

R. W. Thompson Assoc. 
McCarthy Associates 

........ .. Neely Enterprises 
.....................Premmco, Inc. 
 Neely Enterprises 

.... James S. Heaton Co 
W. K. Geist Co. 

.........John E. Striker Co. 
Walter Associates 

. Belsco

Neely Enterprises 
...G. H. Vaughan

Compar San Francisco 
120 Santa Margarita 
Menlo Park; DA 6-1760

Heaton Co., James S.
413 Lathrop St., Redwood 
City; EM 9-4671

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

Components Sales California, 
Inc.
Palo Alto; DA 6-5317

Keithley Instruments
Kepco, Inc...................................
Kina-Technics International
Kulka Electric Corp

Geist Co., W. K.
Box 746, Cupertino, Calif.;
YO 8-1608, AL 3-5433

...........Richard A. Strassner Co.
—....................—G. H. Vaughan
.............................. Costello & Co. 

J. Logan & Assoc

Instruments for Measurements 
....................... Moxon Electronics 
................James S. Heaton Co.

J. Logan & Assoc.
J. Logan & Assoc. 

Long & Assoc., Inc. 
James S. Heaton Co. 

.....Long & Assoc., Inc. 
Peninsula Associates

Neely Enterprises 
...James S. Heaton Co. 
...........Moxon Electronics 
O'Halloran Associates 
.O'Halloran Associates 

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

..........Moxon Electronics 

.. Peninsula Associates 
Components Sales California, Inc. 
......................Birnbaum Sales Co. Inc.

.......James S. Heaton Co. 

.................... V. T. Rupp Co. 
....... James S. Heaton Co. 
...... T. Whychell Company 
.... James S. Heaton Co. 
.Birnbaum Sales Co. Inc.
Birnbaum Sales Co. Inc. 

Tom G. Maier Company 
...O'Halloran Associates 

............. Walter Associates 
....... Belsco

Tech-Ser, Inc. 
.James S. Heaton Co. 
...... T. Louis Snifter Co. 

Carl A. Stone Assoc., Inc. 
....................W. K. Geist Co.

O'Halloran Assoc. 
........ James S. Heaton Co.

Dage Div., Thompson Ramo Wooldridge.
Dale Electronics  
Datamec Corporation  
Datapulse, Inc  
Dielectric Products  
Diginamics Corp........................
Digital Devices  
Digital Equipment Company. 
Digitronics Corp  
Duncan Electronics, Inc,

..........................Jay E. Stone & Assoc. 
R. W. Thompson Assoc. 
W. K. Geist Company 

................................Peninsula Associates 
Components Sales California, Inc. 
.....................Richard A. Strassner Co. 
.............................................Tech-Ser, Inc. 

Moxon Electronics 
...............................................Tech-Ser, Inc. 
........................... Jay E. Stone & Assoc. 
...........................Jay.. E. Stone & Assoc.

Moxon Electronics 
..Moxon Electronics 
Long & Assoc., Inc. 
. . W. K. Geist Co.

Dynamic Associates 
101 1-D Industrial Way. 
Burlingame; 344-1246

American Wireless
22 Devonshire Blvd..
San Carlos; 591-6260

Artwel Electric, inc.
1485 Bayshore Blvd.,
San Francisco; JU 6-4074

Ault Associates
120 Santa Margarita, 
Menlo Park; DA 6-1760

Belsco
Box 907, Palo Alto;
DA 1-8501

Birnbaum Sales Company, Inc.
626 Jefferson Ave., 
Redwood City; EM 8-7757

REPRESENTATIVE DIRECTORY
Cain & Company

175 So. San Antonio Road,
Los Altos; 968-0995

Logan & Associates, Jack 
801 Mahler Road. 
Burlingame; OX 7-6100

Long & Associates, Inc.
505 Middlefield, Redwood
City; EM 9-3324

Maier Co., Tom G.
Suite 276, 375 S. Mayfair Ave- 
Daly City; PL 5-5566

McCarthy Associates 
101 i-E Industrial Way, 
Burlingame; 342-8901

McDonald Associates 
716 Wilshire Blvd., 
Santa Monica; 394-6610

........... Perlmuth Electronics 
.............. Moxon Electronics 

Walter Associates 
................  Ault Associates 
............ T. Louis Snitzer Co. 
...............Moxon Electronics 
..............American Wireless 
.................................Premmco 
Components Sales Calif. 

...............Moxon Electronics 
......... Artwel Electric, Inc. 

J. Logan & Assoc. 
Birnbaum Sales Co. Inc.

. Tom G. Maier Company 
.. .Jay E. Stone & Assoc. 
'-J  Belsco
...........T. Louis Snitzer Co. 
............. J. Logan & Assoc.

Neely Enterprises 
Carl A. Stone Assoc., Inc. 
........................Costello & Co. 
... Tom G. Maier Company 
............Perlmuth Electronics 
............ Perlmuth Electronics 

V. T. Rupp Co. 
............ T. Louis Snitzer Co. 
......................W. K. Geist Co. 
.........Jay E. Stone & Assoc. 

-- W. K. Geist Co. 
O'Halloran Associates 

....................Neely Enterprises 
W. K. Geist Co. 

.............................Tech-Ser, Inc.

Accurate Instrument Co
Ace Engineering & Machine Co
Adcom Corporation
Ad-Yu Electronics Labs, Inc
Aircom, Inc
Airflow Company.........................
Alan Electronics
Alfred Electronics
Ammon Instruments, Inc
Antlab, Inc
Applied Research, Inc
Applied Technology, Inc
Astrodata, Inc
Astron (Skottie Electronics) Corp 
Avnet Instrument Corp......................

California Technical Industries  
Cascade Research  
Chalco Engineering Corp. 
Cimron Corporation  
CircuitDyne Corp  
Clairex Corp ...................................................
Clary Arithmetic Centers  
Components Engineering & Mfg. Co... 
Computer Instruments Corp  
Computer Measurements Co  
Consolidated Ceramics & Metalizing  
Continental Connector Co. 
Continental Sensing, Inc  
Continental-Wirt Electronics Corporatio 
Control Logic, Inc.............................................
Control Switch Div., Controls Co. of America 
Coopertronix, Inc............................................................
CTS Corp ............

Baldwin-Lima-Hamilton, Electr. Div, 
Ballantine Labs, Inc  
Barnes Engineering Company  
Basler Electric Company  
Bausch & Lomb, Inc................................
Bay State Electronics Corp  
Beckman/Berkeley Division 
Behlman/lnvar Electronics Corp  
Block Associates, Inc  
Bogart Mfg. Corp  
Boonshaft & Fuchs, Inc..........................
Boonton Electronics Corp.
Boonton Radio Corp  
Burr-Brown Research Corp  
Burroughs Corp., ECD

Dymec, Division of Hewlett-Packard  
Dynatran Electronics Corp.................................

Eastern Air Devices  
E-H Research Laboratories, Inc  
Elco Corporation  
Elcor, Inc.  
Eldema Corporation ...................................
Electra Manufacturing Co  
Electro Assemblies, Inc  
Electro Cords Company  
Electronic Measurements Co  
Electronic Modules Corp  
Electronic Production & Development, Inc 
Electronic Research Assoc., Inc. 
Elgin-Advance  
Emcor, Ingersoll Products Div  
Empire Devices, Inc  
Eppley Laboratory, Inc  
Erie/Eldorado ...............................
Etchomatic, Inc -

Fabri-Tek, Inc  
Fairchild/Dumont Labs 
Ferrotan Power Supply Company 
Fil-Shield Div. of Filtron, Inc. 
Filters, Inc  
Flow Corporation ..........................
Fluke Mfg. Co., John  
Forbes and Wagner, Inc  
Franklin Systems, Inc

General Instrument, Capacitor Div  
General Instrument, Semiconductor Div,
General Meters, Inc  .....................
Genistron, Inc  
Globe Industries.................................................
Gruenberg Electric Company

Hammarlund Manufacturing Co..
Hamner Electronics  
Harrison Labs., Div., H-P  
Heli-Coil Corp  
Hewlett-Packard Company 
Hitemp Wires......................................................
Holt Instruments Laboratories 
Hudson Tool & Die Co., Inc  
Hughes Aircraft Co., Instruments 
Hughes Vacuum Tube Products Division.

IMC Magnetics Corp  
Industrial Instruments, Inc... 
Inland Motor Corp  
International Resistance Co 

Jerrold Electronics Corp  
J-Omega Company  
J-V-M Microwave
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R. W. Thompson Associates
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Quan-Tech Labs,  
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Narda Microwave Corp.. 
National ResisTronics, Inc.
Neff Instrument Company.
NJE Corporation  
North Atlantic Industries, Inc.
North Hills Electronics, Inc  

Omni Spectra, Inc. 
Optimized Devices

Moxon Electronics 
15 - 41st Avenue, 
San Mateo: Fl 5-7961

Walter Associates 
 O’Halloran Associates

O'Halloran Associates
3921 E. Bayshore
Palo Alto: DA 6-1493

Peninsula Associates
1345 Hancock Street.
Redwood City; EM 9-1226

Stone & Assoc., Jay E.
349 First Street.
Los Altos: 948-4563

Lavoie Laboratories. Inc
Lindgren Associates

McCarthy Associates
Peninsula Associates

O’Halloran Associates
Richard A. Strassner Co.

Ault Associates 
Ault Associates 

.........Tech-Ser, Inc.
G. H. Vaughan

Neely Enterprises
501 Laurel, San Carlos; 
LY 1-7661; 1317- 15th St..
Sacramento: Gl 2-8901

United Shoe Machinery Corp  Compar SaTfrlncir"co

Unitrode Transistor Corp...................................... r

Valor Instruments, Inc —
Varian Associates, Recorder Division 
Varian Associates  
Vidar Corporation

Carl A. Stone Assoc., Inc. 
Birnbaum Sales Co. Inc.

i Tech-Ser, Inc.
..Compar San Francisco

Long & Assoc., Inc. 
..........................W. K. Geist Co.

Richard A. Strassner Co. 
John E. Striker Co. 

... Tom G. Maier Company 
................. T. Louis Snitzer Co. 

Elliott Recht Assoc. 
Components Sales Calif., Inc.

....T. Louis Snitzer Co. 
Tech-Ser, Inc.

REPRESENTATIVE DIRECTORY
Stone Associates, Carl A. 

800 N. San Antonio Road. 
Palo Alto: DA 1-2724

Striker Company, John E.
P.O. Box 548, San Carlos:
LY 1-0736

Belsco
McCarthy Associates

Neely Enterprises 
Moxon Electronics

T. Louis Snitzer Co. 
James S. Heaton Co.

Strassner Company, Richard A.
885 No. San Antonio Rd., 
Box 927, Los Altos: 948-3334

 Cain & Company
 f. Louis Snitzer Co.

 Costello & Co.
Walter Associates

.... ... -W. K. Geist Co.
Artwel Electric. Inc.

Moxon Electronics

Perlmuth Electronics 
941 Charleston Road, 
Palo Alto; DA 1-5064

Premmco, Inc.
2406 Lincoln Ave., 
Alameda: LA 3-9495

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

Rupp Co., V. T. 
1182 Los Altos Avenue, 
Los Altos: WH 8-1483

Snitzer Co., T. Louis 
510 So. Mathilda Avenue, 
Sunnyvale: RE 6-6733

Tech-Ser, Inc.
SCO San Antonio Rd., 
Palo Alto: DA 6-9800

Thompson Associates, R. W. 
4135 El Camino Way. 
Palo Alio: DA 1-6383

Vaughan Co., G. H.
Box 1253. Palo Alto: 
DA 1-1347

Walter Associates 
Box 790, Menlo Park; 
DA 3-4606

Whychell Company. T.
580 Spargur Drive. 
Los Altos: 948-0355

Jay E. Stone & Assoc.

..O'Halloran Associates 
R. W. Thompson Assoc.

Peninsula Associates
Perlmuth Electronics 

.....McCarthy Associates 
Tech-Ser, Inc. 

James S. Heaton Co.

Remanco, Inc
Rese Engineering, Inc-------- -----
Rixon Electronics, Inc
RHG Electronics Laboratory..
Rohde & Schwarz Sales Co......
Rowan Controller Co
Rutherford Electronics Co

...............O'Halloran Associates
Tom G. Maier Company 
Tom G. Maier Company 
 Peninsula Associates 

...R, W. Thompson Associates 
Moxon Electronics

Tally Register Corp .............- Moxon Electronics
Tamar Electronics, Inc ........................................... Premmco, Inc.

 Teck-Stok. Inc. Tech-Ser, Inc.
Telonic Industries and Engineering T. Louis Snitzer Co.
Test Equipment Corp ............ V, T. Rupp Co.
Tevco Insulated Wire Tom G. Maier Company

Time & Frequency -......
Torrington Manufacturing Company 
Tower Manufacturing Corporation.
Triconix Inc —
Trimm Inc
Trygon Electronics, Inc .....................

Radiation at Stanford  
Radiation Instr. Devel. Labs., Inc  
Rapid Electric Company 
Raytheon - Distributor Products
Raytheon (Industrial Division)  
RdF Corporation  
Reeves Soundcraft

Ward-Leonard Company  Long & Assoc., Inc. 
Waterman Electronic Tube Company ... Tom G. Maier Company 
Waters Corporation, The. ................................G. H. Vaughan
Watkins-Johnson Co.................................................. ... Perlmuth Electronics
Weinschel Engineering, Inc Jay E. Stone & Assoc. 
Weldmatic Div. of Unitek Corp. Tech-Ser, Inc. 
Welwyn Compar San Francisco 
WEMS, Inc.  Tech-Ser, Inc.
Westrex Div. Litton Industries .. American Wireless
Wilk Instruments ..............................V. T. Rupp Co.
Wiltron Co  O'Halloran Associates
Wincharger Corp. (Zenith Radio Corp.) Premmco, Inc. 
Winchester Electronics, Inc Long & Assoc., Inc.
Winslow Electronics, Inc Peninsula Associates

Panoramic Electronics, Inc  
Peerless Electrical Products.
Philbrick Researches, Inc., George A 
Philco (Microwave Div.)
Phillips Control Relays
Physics Research Laboratories, Inc  
Plastic Capacitors, Inc  
Plastic Stampings, Inc
Plastoid Corporation
Polarad Electronics  
Potter and Brumfield  
Precision Mechanisms Corp < 
Probescope Company, Inc
Pyrofilm Resistor Company, Inc

Metals, Inc  Compar San Francisco 
 Marconi Instruments.  Moxon Electronics 

McLean Engineering Labs Nee|y Enterprises
McMillan Laboratory, Inc  R. W. Thompson Associates

Melcor Electronics Corp  Components Sales Calif., Inc.
Mernmac Research & Development G. H. Vaughan 
Methode Electronics Co  ... John E. Striker Co.
Matron Ins rument Co Components Sales California. Inc. 
Mjcrodot, Inc _  O'Halloran Assoc. 
Micro-Power. Inc  Walter Associates
M.cro-Tel Corp  .......................... Walter Associates
M.crotran Company Inc Richard A. Strassner Co.
Microwave Associates  Elliott Recht Assoc.
Microwave Electronics Corp  Jay E. Stone & Assoc.
UU°cWa*Ve T!Fhnology- >nc................. Walter Associates

* 1%" E,ecfronics- ,nc............. Perlmuth Electronics
M'llitest Corp............................. Components Sales California. Inc.
Mo ecular Dielectrics  Artwel Electric. Inc. 

o ex ro ucts Company. Tom G. Maier Company
Montromcs. Inc. Tech-Ser. Inc.

ose ey Co., F. L Neely Enterprises 
*1 °C i.............................................................. Perlmuth Electronics

MSI Electronics, Inc  Walter Associates

Sanborn Company „ Neely Enterprises 
Sangamo Electronics Div ................ Perlmuth Electronics
Scott' Inc H. H.................................. W. K. Geist Co.
Sealectro Corporation Richard A. Strassner Co. 
Sensitive Research Instrument.......................... .....McCarthy Associates
Shielding Division. Shieldtron. Inc  McDonald Associates 
Sierra Electronic Div. of the Philco Corp.. “ *

Solid State Products, Inc........................................Somerset Radiation Labs  'Peninsula Associates
Sorensen 4 Co , Inc. _... McCarthy Associates 
Sperry Microwave Company ------------ McCarthy Associates
Sperry Rand. Electronic Tube Div  Cain & Company
Star-Tron.es, Inc.......................... .............Richard A. Strassner Co.
Stevens-Evans Inc... Tech-Ser, Inc.
Stevens Manufacturing Co  Artwel Electric, Inc.  
Systems Research Moxon Electronics 
Systron-Donner Corporation----- ---------------------- --------------Ault Associates

Tron.es
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MINIATURE PILL Series 350

Associate

H. S. Kawamura

Kappa Scientific Corp., 49 S. Baldwin 

Ave., Sierra Madre, Calif.

Paradynamics, Inc............

Professional & Technical
Recruiting Assoc..........

378 Cambridge 
Palo Alto 
California 
321-6582

REVERSIBLE BASE
Series 300

D. J. Albert
F. A. Alvina 
J. V. Bhobe 
R. B. Biggs
G. R. Buis
R. W. Campbell
B. M. Carner III 
R. L. Castanien 
Soo Young Chai 
Tao-Yuan Chang 
G. H. Cheng 
W. W. Chu
R. L. Coffer 
R. C. Cole 
W. E. Cole 
J. G. Del Rosso 
R. G. Dennison
J. C. Falconer 
R. A. Falstrom 
M. Felix
R. D. Fenn 
M. C. Fernandes 
L. W. Gilmore 
G. L. Godwin 
P. C. Gorman 
P. G. Govindan 
R. B. Hamer 
R. E. Hardy 
A. R. Harrower
K. F. Hatch
T. Hillesland, Jr.
R. M. Holmes 
G. W. Hubbard 
T. Huen
S. M. Huffman 
R. A. Kirchner
D. K. Korn
C. J. Krantz 
P. F. Kriz
I. S. Kuroishi
T. S. La France 

P. P. Q. Lai
E. J. Lamp© 
A. Larsen
T. E. Laycook 

W. G. Lee

L. D. Humpherys 
R. A. Marks 
Y. Okada 
J. A. Ripa
W. L. Waddell

RESULTS
...outstanding
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SILICON ,

VARACTOR 
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ENGINEERS
...exclusively

Neely Enterprises

Granger

Gudebrod Bros. Silk Company, Inc....... 11

...22

the names of mem- 
recen+ly been trans- 
er grade of member-

J. H. Buerfeind 
E. D. Crockett 
H. A. Ernst 
E. D. Feist 
M. E. Hogg, Jr.

L. M. Warren

product tile the

R. N. Lobecker 
W. C. Lockhart 
R. N. Lohman
H. T. Magnussen,

Jr.
B. G. Malcolm
I. D. Mansoori 
E. M. Martin 
R. H. Mau
J. D. Maxwell 
G. C. Mayder
J. G. McCabe
R. B. Nannizzi 
G. No
S. I. Nomi
K. Nosaka
M. W. Pohoski 
P. R. Prince
C. L. Rino
E. C. Roseen
D. E. Rosprim 
D. D. Ross
J. S. Ross 
R. I. Ross
R. F. Rudolph
C. J. Rugg 
J. R. Sanford
G. C. Sherwood 
J. G. Siambis 
W. A. Silveria
B. E. Skov
D. H. Smith
S. F. Smith
E. R. Switzer 
Z. S. Tashjian 
J. R. Taylor
C. C. Thompson
D. C. Vaccarello
H. Venezia
F. W. Voltmer
T. R. Walther
J. L. Welsh 
W. L. White
K. Y. Wong 

W. Wong 

R. Young

Write for bulletin number 1142, or for 

further information contact F. R. Marshall.

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

WALTER ASSOCIATES 
Electronic Sales Engineers 

Post Office Box 790 Menlo Park, Calif. 
DAvenport 3-4606

We serve but one field: engi­
neering. By specializing, we 
can keep abreast of contract 
awards, opportunities and 
salaries.
No wonder engineers and 
engineering firms alike have 
made FORUM one of their 
prime sources for personnel 
or positions.
Complete “job campaigns”; 
resume preparation and re­
ferrals, inquiry letters, inter­
views.
For prompt, confidential 
service, come in, call or 
write 

FORUM
PERSONNEL AGENCY

Kappa Scientific Corporation has added 

a new product to its line of Kerr cell equip­

ment, the Model KL 1201 Kerr Control 

System for LASER applications. This ad­

vanced model offers an excellent means of 

achieving super power LASER output in the 

hundred megawatt range. Precise control of 

pulse shape, timing, and amplitude is a 

unique feature of the equipment.

A number of newly designed features 

afford high-performance LASER control at 

a price of $2730 f.o.b. Sierra Madre, Calif.

Following are 
bers who have 
ferred to a high 
ship as noted:

■ mSi varactors feature ceramic to 
metal solder seals

■ Cutoff frequency from 30 to 150 Gc
■ Low junction capacitance
■ Breakdown voltage from 5 

to 30 volts
For complete information — coll or write:
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N()W-PRECISION VOLTAGE
AND PHASE COMPARISONS
AUTOMATICALLY-WITH A

tl

I

Measures step-up ratios as high as 1:6 to 3-, 4-, 
or 5-place resolution.

Automatic quadrant selection and indication.

Completely self-contained — requires no 
external calibration sources. Output provided 
for printer. Both cabinet and rack-mounted 
models are available.

GERTSCH
COMPLEX RATIO BRIDGE

Write for complete literature. Bulletin CRB-3.

Gerts ch ~
GERTSCH PRODUCTS. Inc.

3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201 
Northern California Office: 794 West Olive, Sunnyvale, California, REgent 6-7031

© ®

Choice of operating frequencies. Either 400 or 
800 cps models are available. Other freq­
uencies furnished on request.

This self-nulling AC bridge displays both 
in-phase and quadrature ratios on a 5-place 
Nixie readout. You get fast, accurate meas­
urements without the need for a skilled oper­
ator. In-phase ratio accuracy is better than 
.005% of range — quadrature accuracy: bet­
ter than .05% of range, plus calibration. 
Average nulling time is less than 10 seconds.

Instrument is ideal for production testing 
of transformers, tachometers, rate gyros, all 
types of transducers, AC amplifiers, AC net­
works, and AC systems.



frequency sweeps more than

I

ALL. ELECTRONIC

C TO 11OO MC RANG

i
WIDE BAND SWEEPING

• No mechanical instability and breakdowns
• Sturdy, “undoctored” components
• Same high RF level at all frequencies
• Clean VHF output
• Provision for external high & low rep rate
• Provision for external frequency markers

Multi-Sweep 121-A is a wide band sweeping oscillator using all elec­
tronic circuits to achieve stable swept frequency outputs. It makes 
use of fundamental and beat frequency oscillator techniques to pro­
vide effective frequency coverage in a 300 megacycle wide display. 
Both center frequency and sweep width are continuously variable. 
To eliminate phasing adjustment a sawtooth voltage, synchronized 
with the swept output is available to drive the x-axis amplifiers in 
the oscilloscope.

The 121-A generates a high level of output over its entire frequency 
range with a fast acting AGC circuit holding the output constant 
under all conditions.

The use of all electronic sweep driving and sweep modulating 
signals provides for maximum reliability and stability of operation at 
both wide and narrow frequency sweeps.

VHF Frequency Range: 500 kc to 300 me 
Sweep Width: 500 kc to 300 me 
Output: .5 V rms terminated
Harmonic Distortion: better than 30 db down
Spurious: better than 30 db down
Impedance: 50 ohms
Flatness: ± .25 db
Dimensions: 19%" wide x 107/s" high

x 16 Vs” deep
Weight: 50 lbs.
Price: $1595.00 FOB Pine Brook, N. J.

$1755.00 FAS N. Y.

SPECIFICATIONS
UHF Frequency Range: 180 to 1100 me
Typical Sweep Width: 700 to 1100 me, 

500 to 750 me, 180 to 220 me
Output: .5 V rms terminated
Impedance: 50 ohms
Flatness: ± .25 db
Harmonic Distortion: better than 30 db down

Write for complete catalog information

KAY ELECTRIC COMPANY
DEPT. G-1 • MAPLE AVE.. PINE BROOK. MORRIS COUNTY. N. J. • CApitol 6-4000 

West Coast Contact: California Office, P.O. Box 206, Goleta, Calif., Phone: 967-9316

KAY Multi-Sweep 121-A, VIDEO-UHF 
SWEEPING OSCILLATOR

300 MC WIDE




