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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) 
 
July, 1961: 
In July and August, the LA Section (Bulletin) and the SF Section 
(Grid) jointly publish the GRID‐BULLETIN; it promotes the 
WESCON show and is distributed to members in both Sections.  
Although it has its own volume number (6), I’m treating it as a 
continuation of the GRID volume 7. 
Cover: The focus is on the new “Dish” radio‐telescope behind the 

Stanford campus. 
p. 7: WESCON volunteers include Barney Oliver’s wife Priscilla setting 

up women’s activities.  Prof. Alan Waterman (my EE advisor at 
Stanford) is in charge of the Future Engineers Show (“for bright 
lads – and probably a lass or two”). The winning author gets the 
Frederick Emmons Terman Award with $250. 

p. 8: With the new quantum device – the laser – a hot topic, WESCON 
has six papers on them, plus a demonstration.  There are three 
sessions on information theory and 4 sessions on computers. 
Barney Oliver, head of HP Labs, gives a talk (p. 24) on optical 
masers.  

p. 16: Andrew Viterbi of CalTech/JPL gives a talk on coherent 
synchronous sampled data telemetry systems; he went on to co‐found Qualcomm, and the engineering school at USC is 
named after him. 

p 19: Hunter Vinton is profiled; he started the first IRE local publication in 1955 which then became the GRID.  The name for our 
magazine comes from the tube element that, with modest voltage changes, modulates large swings in output voltage – an 
amplifier.  Also mentioned on this page is Fred Terman, an IRE Fellow; on p. 32 there’s a photo of David Packard, also an IRE 
Fellow. 

p. 34: Prof. John Moll of Stanford gives a talk on P‐N junction charge‐storage devices; the Ebers‐Moll transistor model is named 
for him; he was awarded the IEEE Edison Medal in 1991. 

p. 37: Leonard Fuller, who had been chief engineer at Federal 
Telegraph and then head of EE at UC‐Berkeley, is one of the 
IRE Fellows.  His grandson showed me a box of items left to 
him by Fuller in 1965; inside were two audion tubes made 
during Lee De Forest’s days at Federal Telegraph in Palo Alto 
(see figure). Fuller received the first EE PhD granted by 
Stanford (1919).  His gift of an unused arc transmitter’s 
magnetics to Ernest Lawrence in 1932 was used in a 42” 
cyclotron at UC‐Berkeley, and resulted in 6 Nobel prizes for 
Berkeley physicists by 1960.  He received the first IEEE Morris 
N. Liebmann Memorial Award. 
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Complete literature on all units sent on request. Bulletin CRB.

See us at WESCON Show Booth No. 1602-04
july 19612 — grid-bulletin

Gertsch announces: complex ratio bridgesthe CRB line of

y 'S'jg : i 2.5 f or 200 V max.
.35 f or 200 V max.

—Gertsch —
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
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30-1,000 cps
50-3,000 cps

AUTOMATIC COMPLEX RATIO BRIDGE--- Model CRB-3. A
self-nulling AC bridge with digital readout of both 
in-phase and quadrature voltage ratios. Excellent for 
production testing.
Accuracy of bridge is .002% max. Five-place resolution, 
with automatic quadrant indication. Unit is self- 
contained, requiring no external calibration sources, and 
is equipped for external printer readout.

Ideal for voltage and phase comparison.
Measures complex voltage ratios both in-phase 
and quadrature — with high accuracy.

These Gertsch CRB instruments are designed for testing 
3- or 4-terminal networks, including transformers, syn
chros, resolvers, gyros, and transducers. The Gertsch 
line includes:
SOLID STATE BRIDGE—Model CRB-4. Instrument is fully 
transistorized . . . highly accurate. A self-contained, 
phase-sensitive null indicator permits rapid measure
ments. Rx + Rp voltage ratios arc read from concentric 
switch dials. Battery or line operation . . . case or rack 
mounting. Operating frequency range: 380-420 cps. 
Weight 20 pounds.

COMPLEX RATIO BRIDGE—Models CRB-1B and CRB-2B. 
In these units, quadrature component reading is indicated 
either as rectangular coordinate, tan 0, or 0 directly in 
degrees. Useful for measuring angles as small as .001°. 
Six-place resolution, with high accuracy. Cabinet or rack 
mounting.

CRB-1B
CRB-2B
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.. in a low-cost Teldronix Oscilloscope... 
you choose the type and degree of performance you

• demand for a particular rack-mount application.

See this Tektronix Oscilloscope 
atWESCON-Booths1726-1728,1823.

$125
rejection ratio at maximum
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The Type RM561 bolts directly to a 
standard nineteen-inch rack, and re
quires only seven inches of rack height. 
Optional slideout tracks can be ordered 
separately—with or without tilt locks.

AVAILABLE SOON

Type 72 Dual-Trace Unit $250
Identical Channels—5 operating modes: alternate sweeps. 

chopped, Channel A only (may be inverted), Channel B 
only, both channels combined at output (B ± A).

Passband—de to 650 kc.
Sensitivity—10 mv/cm to 20 v/cm In 11 calibrated steps, 

with variable control.

Plug-in units under development include those for pulse
sampling, four-trace work, high-gain measurements, strain 
gage and other transducer applications.

Type 50 Vortical Amplifier 
Passband—15 cps to 200 kc. 
Sensitivity—1 mv/cm.

Type 51 Time-Base Unit
Sweep rate—5 ms/cm, calibrated.
Magnifier—Variable, uncalibrated, from 1X to 20X.
Triggering—Automatic or free-run.

Type 59 Basic Amplifier
Passband—de to 400 kc, at maximum sensitivity.
Sensitivity—approximately 1 v/cm, attenuation provided 

by variable potentiometer at the Input.
Maximum Input Voltage—600 volts.

Type 60 1-MC Amplifier 
Passband—de to 1 me. 
Sensitivity—50 mv/cm to 50 v/cm. calibrated decade-step 

attenuator (4 steps), with variable control.

Typo 63 Differential Unit
Differential Input, 50-to-1 

sensitivity.
Passband—de to 300 kc.
Sensitivity—1 mv/cm to 20 v/cm In 14 calibrated steps, 

with variable control.

Skeleton Plug-In

M
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Type RM561 
Oscilloscope 

with 5-inch CRT 
—basically an Indicator 

which accepts a wide range 

of plug-in units in 

both channels.

AVAILABLE NOW Plug-in units presently available include:

Type 67 Time-Base Unit J150
Sweep rates—21 calibrated steps from 1 psec/cm to 5 

sec/cm, accurate within 3%.

Magnifier—5X.
Triggering—Amplitude-level selection, automatic, or 

free-run, ac-coupled or dc-coupled, rising or falling 
slope. Internal source, external source, or line frequency.

External input to Sweep Amplifier—1 v/cm sensitivity.

For a demonstration, please call your Tektronix Field Engineer.

Unit Contains 24-pln connector, latch, front-panel overlay . .
Price! F.O.B. Ftclorj

easily interchangeable PLUG-IN UNITS 
. . . which drive the ert deflection plates directly.
. . . which house approximately 34 of the circuitry.
. . . which contain minimum components and controls.

TYPE RM 561 INDICATOR $450 
5-inch rectangular cathode-ray tube • 
3.5 kilovolts accelerating potential • 8 
by 10 centimeter viewing area • Z-axis 
input • 6 calibrated square-wave volt
ages available—ranging from 1 millivolt 
to 100 volts • Regulated de heater volt
age thru separate regulator circuitry.

Regulated de supply operates between 
105 to 125 volts or 210 to 250 volts, 50 to 
60 cycles ... provides 85 watts for power
ing all present and future plug-in units 
in this series.

^^ktronix, Inc. P. O. BOX 500 ■ BEAVERTON. OREGON / Mitchell 4-0161 • TWX-BEAV311 • Cable:TEKTRONIX
I*Kt*ONix FIELD OFFICES: Albuquerque, N. Mex. • Atlanta. Ga. • Baltimore (Towson) Md. • Boston (Lexington) Mass. • Buffalo, N.Y. • Chicago (Park Ridge) HL • Cleveland. Oh.o • Dalias, Texas • Dayton Oh.o 

*er> Colo. • Detroit (Lathrop Village) Mich. • Endicott (Endwell) N.Y. • Greensboro. N.C. • Houston, Texas • Indianapolis. Ind. • Kansas City (Mission) Kan. • Los Angeles, Calif. Area (East Los Angeles
Pouahi* Los Angeles) • Minneapolis. Minn. • Montreal. Quebec. Canada • New York City Area (Albertson. LI.. N.Y. • Stamford. Conn. • Union. NJ.) ■ Orlando, Fla. • Philadelphia. Pa. • Phoenix (Scottsdale) An-' 

6 e«psie, N.Y. • San Diego, Calif. • San Francisco, Calif. Area (Lafayette, Palo Alto) • St. Petersburg. Fla. • Syracuse. N.Y. • Toronto (Willowdate) Ont. Canada • Washington. O.C. (Annandale. Va ).
te*Tronix ENGINEERING REPRESENTATIVES: Hawthorne Electronics, Portland, Oregon • Seattle, Washington. Tektronix is represented in twenty overseas countries by qualified engineering organizations.

" Eu,ope please contact Tektronix International A.G., Terrassenweg 1A. Zug, Switzerland, Phone (042) 4-91-92. for the address of the Tektronix Representative in your country

Type 75 Wide-Band Unit
Passband—de to 4 me.
Sensitivity—50 mv/cm to 20 v/cm in 9 calibrated steps, 

with variable control.
R Isetime—approximately 85 nanoseconds.

. for constructing your own circuits. ■ $15
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--- DONALD A. DUNN
CHAIRMAN, 1960-61
SAN FRANCISCO SECTION. IRE

6 — grid-bulletin

I
WELCOME TO WESCON

On behalf of the San Francisco Sec
tion of the IRE, I would like to extend 
a cordial invitation to attend the 1961

J •

WELCOME TO WESCON

Los Angeles Section welcomes this op
portunity to extend our congratulations 
to the San Francisco Section for its 
edition of the 1961 WESCON. We ex
tend also a warm welcome to engineers 
and scientists throughout the nation to 
travel to San Francisco on August 22

----WALTER HAUSZ
CHAIRMAN, 1960-61
LOS ANGELES SECTION, IRE

a n g e I e s

.. J

to enjoy four days of our fine technical 
convention — and to enjoy the fringe 
benefits of many delights for the epi
cure and bon vivant offered by the Bay 
City.

We in Los Angeles, as IRE co-sponsors 
for the event, as part of the Seventh 
Region, and as host city in the even- 
numbered years, will be out in force 
to enjoy the many WESCON advantages 
up North this year. We've come to ex
pect something new and worthwhile at 
each and every WESCON—the 1961 
WESCON continues this tradition of 
technical show evolution. There will be 
an IRE Banquet, featuring International 
President, Dr. Lloyd Berkner, a new 
departmentalized arrangement of ex
hibits, and excellent papers on co
herent light generators and quantum 
electronics, "breakthrough" subjects.

Nor should the old stand-by features 
be ignored. Forty significant technical 
sessions, 1200 exhibits of latest hard
ware, social events, ladies' program, 
future engineers show, industrial de
sign awards, and eight field trips keyed 
to the technical program.

Altogether an appetizing menu, not 
to be missed. We'll be looking for you 
there!

WESCON. This year we are giving a 
special welcome to members of the In
ternational Astronomical Union who 
are meeting simultaneously with us in 
Berkeley. With their cooperation a joint 
technical session on radio astronomy is 
being held as part of the WESCON tech
nical program. Special emphasis this 
year at WESCON is also being put on 
the area of generation and detection of 
coherent optical radiation using quan
tum-electronic techniques. An unusually 
strong technical program has been de
veloped this year in a number of areas

The general operation of WESCON as 
a convention and a show has become 
quite smooth by now, even though the 
size is continually growing. Those who 
have contributed so generously of their 
time and talent to this complex organi
zation have made it a truly satisfactory 
place to meet your friends and see and 
discuss the new in electronics. On their 
behalf, a most hearty welcome to WES
CON.

san francisco greetings
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Stanford, chairman of the board; O. H. Brown. Eitel-McCullough, chairman of the

E. W. Herold

grid-bulletin — 7dy ^6i

L. G. Clarke
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Albert J. Morris, Radiation at 
committee; John V. N. Granger, Granger

sociates, chairman; Berkley J. Baker of 
Litton Industries, vice chairman.

Visitors' Service—W. A. Melchior of 
Eichorn & Melchior, Inc., chairman; 
Norman P. Hiestand of Varian Associ
ates, vice chairman.

Registration—Robert E. Johnston of 
Jennings Radio Manufacturing Corp., 
chairman; Fred J. MacKenzie of Stan
ford Research Institute, vice chairman.

Cocktail Party—Emmet G. Cameron 
of Varian Associates, chairman; Glenn 
A. Walters of Dalmo Victor Co., vice 
chairman.

Distributor-Representative Conference 
— Elvin Feige of Elmar Electronics, 
chairman; Charles N Meyer of Meyer 
and Ross Co., vice chairman.

Industrial Design Competition—Carl 
J. Clement, Jr. of Hewlett-Packard Co., 
chairman; J. W. Stringer of IBM, San 
Jose, vice chairman.

Heading Public Relations, which an
swers to Don Larson, manager of WES- 
CON, are Peter N. Sherrill of Hewlett- 
Packard Co., chairman, and Charles 
Elkind of IBM, San Jose, vice chairman.

organization
WORKING TOWARD WESCON

An impressive array of talent has 
been organized to lead the main com- 
Tiittee functions of the 1961 Western 
Electronic Show and Convention in the 
Son Francisco Cow Palace Aug. 22-25.

Albert J Morris, WESCON board 
chairman, and O. H. Brown, chairman 
of the executive committee of WES
SON s board, have headed up the or
ganization that has been hard at work 
br several months planning the wide 
•ariety of activities associated with the 
Vests largest technical conference and 
icade exhibition.

Answering to Dr. John V. N. Granger, 
convention director, are the following:

Technical Program—E. W. Herold of 
Varian Associates, chairman; L. G. 
Clarke of Stanford Research Institute, 
'<e chairman.

Facilities — Robert Craig of Hanson 
bboratory, Stanford University, chair
man; H. M. Meyer of Stanford Research 
Institute, vice chairman.
Field Trips—Richard J. Reynolds of 

Hewlett-Packard Co., chairman; Robert 
: Miller of Applied Electronics, Stan- 
ord University, vice chairman.
Women's Activities—Mrs. Bernard M. 

jiver of Los Altos Hills, chairman; Mrs. 
Horman H. Moore of Atherton, vice 
firman.
All-Industry Banquet—John S. Mc- 
lough of Litton Industries, Inc., Elec- 

r-n Tube Division, chairman; Cortlandt 
fyn Rensselaer of Dymec Division, 
ijWlett-Packard Co., vice chairman. 
Future Engineers Show—Jack L. Mel- 
pr, chairman; Alan T. Waterman of 
^plied Electronics, Stanford Univer- 
iy, vice chairman.

» executive
Associates, convention director; and Calvin K. Townsend, Jennings Radio Mfg., 

show director, ran the organization for WESCON 1961

hospitality — John A. Chartz of 
lq|mo Victor Co. and Donald B. Harris 
f$RI, co-chairmen.
answering to Calvin K. Townsend, 

director, are the following:
Exhibits—Jack Silhavy of Varian As-

astronomical in scope
THE TECHNICAL PROGRAM

The IRE's leading part in WESCON is 
again being demonstrated in the current 
shaping of the technical program that 
will dominate the convention in San 
Francisco August 22-25. While the main 
responsibility for the technical program 
rests with committeemen from the San 
Francisco Section, a good deal of assist
ance has come from IRE members across 
the nation.

Edward W. Herold, chairman of the 
Technical Program Committee, and Lu
cian G. Clarke, its vice chairman, re
cently indicated their satisfaction with 
many of the excellent papers which 
have been submitted for consideration. 
Clarke said, "I have worked with the 
Program Committee of past WESCON 
meetings and there is every reason to 
think the 1961 program will be the most 
outstanding we have had in the San 
Francisco area."

Herold said that he felt the preprint 
(Continued on page S)



MORE PROGRAM

PROGRAM

SESSION 2

NEW MICROWAVE ELECTRON DEVICES

Room B—10:00 A.M.-12:30 P.M.

2/1

2/2

g__grid-bulletin july 19&

Lloyd V. Berkner, Institute president, 
and speaker at the newly established 
WESCON Banquet, chats with Al 
Morris during the recent 1th Regional 

Conference in Phoenix

Chairman and Organizer: Ray Justice, 
Granger Associates, Palo Alto, Calif.

PROPERTIES OF A PAIR OF WIRE GRIDS 
FOR USE IN LENS-TYPE HF ANTENNAS 

M. Andreasen and R. L. Tanner, Stanford Re
search Institute, Menlo Park, California. 

Sponsored by Professional Group on Antennas 
and Propagation

Broad Appeal in Other Sessions
Herold and Clarke have commented 

on several sessions with more generol 
appeal and some interesting new infor
mation to present: one on radio astron
omy, two on satellite and space com
munications and a session on stereo f-m 
broadcasting. A special evening session 
covers "Technical Aspects of Arms Con
trol."

areas, and completely new instrumen
tation."

When not otherwise involved with 
WESCON, Herold is vice president of re
search for Varian Associates and Clarke 
is assistant general manager of engi
neering at Stanford Research Institute.

One hundred and twenty-three for
mal papers are listed in the accompany
ing program under 41 sessions, repre
senting the latest in a wide range of 
technological developments by a broad 
segment of the nation's topflight engi
neering and technical management tal
ent.

A major new field in the 1961 WES
CON program is that of coherent optical 
emission, with six excellent papers on 
this highly significant topic. For the first 
time, the ruby optical maser has been 
used as an amplifier of light, rather 
than just as a generator. Papers will 
treat both developments. Another paper 
suggests that by using present generat
ing and detecting equipment (a ruby- 
pulsed laser) under favorable condi
tions, it would appear that communica
tions across our entire solar system is 
feasible. In one session a coherent light 
radar, known as Colidar, will be set up 
and demonstrated.

Throughout the history of electronics, 
the useful methods of amplifying have 
always been electrical in character. In 
a new development to be disclosed at 
the 1961 WESCON, it has been found 
possible to build an amplifier which 
uses no electric currents or electrical 
effects in its amplifying mechanism. 
Using non-linear acoustical phenomena 
in a quartz crystal, of the parametric 
amplification behavior is entirely dif
ferent from that in conventional solid
state amplifiers, which also will be dis
cussed.

Information Theory and Computers
WESCON will have a preponderance 

of papers in the fields of information 
theory (3 sessions) and computers (4 
sessions). Among the 21 papers in these 
fields, one of the new applications of

THE COAXIAL MAGNETRON, A SUPERIO* 
MICROWAVE POWER SOURCE

H. M. Olson and L. H. Von Ohlsen, Bell Tele 
phone Laboratories, Laureldale, Penna.

ANALYSIS OF A CROSSED-FIELD 
WAVEGUIDE AMPLIFIER

W. C. Brown and G. E. Dombrowski, Spent*’ 
Laboratory, Raytheon Co., Burlington, Matt.

(Continued on page 10)

computers stands out as most revolu
tionary—a very large computer known 
as the Iliac is being used at the Univer
sity of Illinois as a teaching machine. 
Of even greater interest is the subject 
this computer is teaching—its own oper
ation and uses. In the coming revolu
tion in education, this new use of com
puters may develop into an important 
facet.

Some challenging engineering 
achievements in recent years have been 
made in the development of particle 
accelerators from which has arisen most 
of our understanding of nuclear physics. 
There are three giant machines pres
ently being completed in the U. S.— 
one at Princeton, known as the Prince
ton-Pennsylvania accelerator, another 
at Brookhaven National Laboratory and 
the third at Argonne Laboratories, 
known as the "zero gradient synchro
tron." A complete session of WESCON 
will cover major electronic aspects of 
each of these.

Another "first" to be heard at WES
CON concerns a new industrial radio
graphic apparatus which produces such 
high-energy high-intensity x-rays that 
large objects can be examined in short 
exposures. For example, certain solid
fuel missiles are completely photo
graphed in a few minutes, as against 
hours needed with prior methods. It 
appears that this new design, in which 
a linear accelerator was specially de
veloped just for radiographic purposes, 
will revolutionize a vast part of indus
trial radiography in which only the 
betatron has hitherto been available.

SESSION 1 
BROADBAND ANTENNAS 

Tuesday, August 22 
Room A—10:00 A.M.-12:30 P.M.

1/1 LOG-PERIODIC RESONANT-V ARRAYS 
P. E. Mayes and R. L. Carrel, University of 
Illinois, Urbana, Illinois.

1/2 DESIGN CRITERIA FOR LOG PERIODIC 

ANTENNAS
Claes T. Elfving, Sylvania Electric Products Inc., 
EDL, Mountain View, California.

1/3

and publication policy, new with this 
year's WESCON, has paid off in making 
available the best material. "Our com
mittee has been able to select from 
outstanding papers which were being 
reviewed for IRE Proceedings and Trans
actions, in addition to the many we al
ways receive in response to our regular 
call for papers."

Joint Activity With the LA.U.
Herold and Clarke explained a spe

cial feature of the convention program. 
There will be a combined session with 
the International Astronomical Union, 
which meets in Berkeley at the same 
time as WESCON. "We will be extremely 
fortunate in having in the area a large 
number of the world's most distin
guished scientists in radio-astronomy," 
they said. "The tremendous interest in 
outer space and the valuable tools 
which have been provided by large 
antennas, masers, parametric ampli
fiers, high-power transmitters, and the 
like have given great impetus to further 
space exploration."

This combined session will include 
several specially prepared papers cover
ing the latest developments in the field.

Quantum-Electronic Research

Herold is also enthusiastic about the 
part of the program which will feature 
new quantum-electronic research. He 
commented: "For the past few years 
we've been hearing a lot about masers. 
However, we must concede that such 
devices are chiefly useful as low-noise 
amplifiers or frequency standards. Now, 
with the advent of coherent light gen
erators, or lasers, we are entering a 
completely new era in quantum elec
tronics. Not only do we have the possi
bility of bridging the radio-to-infrared 
gap, but for the first time large enough 
power outputs at a single light fre
quency are available for communica
tion intense heating of microscopic
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Thursday morning field trip goes 
Melabs, Palo Alto, to sec 
wave generation by frequent 

in ferrite
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learn about research in two fields; that 
is (1) ionized cesium plasma and (2) 
electron guns and ion propulsion en
gines. Another tour visits the joint radio 
field site of Stanford University and 
Stanford Research Institute, with its 
wide variety of experimental installa
tions used for radio-astronomy projects.

Thursday morning, August 24 — 
Melabs, in Stanford Industrial Park at 
Palo Alto, for a general tour of new

Aging and testing of crystals and oven 
assemblies will be carried on at one of 
the stops for the field-trip group that 
covers Hewlett-Packard Co. on Thurs

day afternoon

ponded center in Stanford Industrial 
Park, with attention to be concentrated 
on production areas (prefabrication, 
wiring and assembly, test and calibra
tion, quality assurance).

Serving with Reynolds and Miller in 
planning and carrying out the program 
are Wright H. Huntley, Jr. of Stanford 
electronic laboratory, John R. Arnold of 
Granger Associates, Lester A. Roberts 
of Watkins-Johnson Co., Wallace F. Bur
ton of R. S. Electronics, John W. Sum
mers of Varian Associates, and Wendel 

J. Hans of Ampex Corp.

hl I
W ednesday afternoon will find field 
trippers in the pleasant countryside 
examining this 60-ft dish, first to con
tact Sputnik I by radar, and other struc
tures at the SRI /Stanford field sites

At the University of California Law
rence Radiation Laboratory, covered in 
a Tuesday afternoon field trip, tourists 
will view this multistage magnetic mir
ror machine—part of the controlled 

thermonuclear research program

Reynolds and Miller preview a Wed
nesday afternoon jaunt that will include 
this solid-state maser research instru
mentation, being demonstrated here by 
Dr. Tito Arecchi, research associate at 
the Stanford electronics laboratories

area industry
FIELD TRIPS

The concentration of engineers on the 
San Francisco Peninsula has produced a 
constant ferment of professional activity 
of keen interest to IRE colleagues across 
the country. WESCON's field trips, tied 
closely to the main body of the technical 
program, will concentrate this year on 
a band of activity running about ten 
miles north and south of the Stanford 
University campus.

Richard J. Reynolds of Hewlett-Pack
ard Company and Robert E. Miller of 
the systems techniques laboratory of 
Stanford's electronics laboratories are 
chairman and vice chairman of the IRE 
group planning the field trips program.

Bus service from the Cow Palace will 
be offered for the following tours:

Tuesday afternoon, August 22—Lit
ton Industries electron tube division at 
San Carlos, to inspect high-power and 
super-power tube facilities; the Univer
sity of California's Lawrence Radiation 
Laboratory at Livermore, where em
phasis will be placed on basic work in 
plasma research (tour limited to 50).

Wednesday afternoon, August 23— 
Stanford University microwave labora
tory will provide an opportunity to

facilities devoted to research, develop
ment and production of microwave de
vices (including cavity masers, £ 
traveling-wave masers and 
parametric amplifiers).

Thursday afternoon, August 24 — 
Hewlett-Packard Co. and its newly ex
panded center in Stanford Industrial

Testing operation for high-power cath
odes will be seen on Tuesday afternoon 
by those who schedule the field trip to 
the Litton Industries electron tube di

vision in San Carlos



MORE PROGRAM (TUES.) Component

SESSION 6

SESSION 3
Room A—2:00 P.M.-4:00 P.M.

HIGH SPEED LOGIC

Room C—10:00 A.M.-12:30 P.M.

3/2

3/3

6/4

productstomorrow's

INDUSTRIAL DESIGN

SESSION 4

(Continued on page 12)
Room D—10:00 A.M.-12:30 P.M.

ft4/1

LinvillLyons

SESSION 5

ELECTRO OPTICAL COMPONENTS

Room E—10:00 A.M.-12:30 P.M.

5/1

5/2

McFarlaneMcCullough

..Ci

of
of

Chairman and Organizer: K. T. Larkin, 
Lockheed Missiles and Space Division, 
Sunnyvale, Calif.

Chairman and Organizer: J. T. Mendel, 
Hughes Aircraft Co., Culver City, Calif.

Sponsored by Professionol Group 
Electronics

TECHNOLOGICAL ADVANCES IN 
MILITARY ELECTRONIC 

EQUIPMENT

7th Region IRE Fellows: Harold Lyons, 
vice president, Electro-Optical Systems, 
Inc., Pasadena; John Linvill, professor, 
Stanford University, Stanford; J. A. 
McCullough, chairman of the board, 
Eitel-McCullough, Inc., San Carlos; 
Maynard D. McFarlane, research sci
entist, Robertshaw-Fulton Controls Co., 

Anaheim

Organizer: Professor S. Silver, 
University of California, Berkeley 
Chairman: Professor H. Weaver, 
University of California, Berkeley

Chairman and Organizer: IP’’. Dale Fuller, 
Lockheed Missile and Space Division, 
Sunnyvale, Calif.

Sponsored by Ir.ternotionol Astronomical Union 
and Professional Groups on Antennas and Prop
agation and on Space Electronics

CURRENT AND FUTURE RADIO 
ASTRONOMY AND TECHNIQUES

6/1 LOW NOISE RECEIVERS
P. D. Strumm, Applied Technology, Inc., Palo 
Alto, Calif.

6/2 DEVELOPMENTS IN ANTENNA TECHNIQUES 
FOR RADIO ASTRONOMY

Emile-Jacques Blum, Observatory of Paris, Meu- 
don, France.

RADIO ASTRONOMY BEYOND THE 
PLANETARY SYSTEM

Gert Westerhouf, Leiden, Netherlands.

I

5/3 A NEW APPROACH TO DIGITAL DISPLAYS
USING ELECTROLUMINESCENCE

E. O. Stone, Sylvania Electric Products, Seneca 
Falls, N. Y.

A CONTACTLESS INFINITE RESOLUTION 
POTENTIOMETER

P. H. Wendland, Electro Radiation, Inc., Santa 
Monica, Calif, and H. H. Houdyshell, Duncan 
Electronics, Inc., Costa Mesa, Calif.

THE PHOTOREED — A NEW VERSATILE 
FREQUENCY-SENSITIVE CONTROL

F. H. Inderweisen, Midwest Research Institute, 
Kansas City, Mo.

6/3 RADIO ASTRONOMY IN THE SOLAR SYSTEM 
E. A. Lilley, Harvard University, Cambridge, 
Mass.

4/3 DEVELOPMENT OF COMPONENTS FOR TIMM 
(THERMIONIC INTEGRATED MICRO MODULE) 

SYSTEMS
W. A. Barrows and E. J. Broderick, General 
Electric Co., Owensboro, Kentucky.

july 1961 l
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Carl J. Clement, Jr., of Hewlett-Pack
ard Company and Jack Stringer of IBM- 
San Jose are chairman and vice chair
man of the Industrial design planning 
group this year. Clement, a member of 
the WESCON IDA group from the first, 

en- 
of

An innovation at the 1959 WESCON, 
the unique Industrial Design competi
tion, highlighting the role of the indus
trial designer in the electronic product 
team, will have its third annual cul
mination at the Cow Palace.

Sponsored by Professional Group on Electronic 
Computers

Chairman and Organizer: James B. Angell, 
Stanford University, Stanford, Calif.

This is a scale model of the industrial 
design award exhibit to be seen in the 
Cow Palace during WESCON as a 
background for the winning designs. 
Checking it over are Carl J. Clement, 
Jr., chairman, and Andi Are, Dale 

Gruye, and Allen Inhelder

CONSIDERATIONS FOR THE DESIGN OF 
MICROMODULE EQUIPMENT

B. I. Andrews, RCA, Camden, N. J.

A TUNNEL DIODE — TUNNEL RECTIFIER, 
15 NANOSECOND MEMORY

M. M. Kaufmann, RCA Camden, N. J.

ASI — A HIGH SPEED ANTI-SATURATION 
INVERTER LOGIC CIRCUIT

H. Ditkofsky and A. I. Pressman, RCA Camden, 
N. J.

4/2 ENGINEERING PROBLEMS IN ESTABLISHING 
A THIN FILM CIRCUIT MANUFACTURING 

CAPABILITY
J. C. Gioia, Light Military Electronics Dept., 
General Electric Company, Utica, N. Y.

2/3 BEAM-PLASMA AMPLIFIERS
M. A. Allen and G. S. Kino, Stanford University, 
Stanford, California.

Sponsored by Professional Group
Devices

Sponsored by Professional Group on 
Parts

Chosen from 172 entries in the third 
annual competition sponsored by WES
CON, the merit-winning selections will 
be displayed in a special exhibit area.

on Military

Twenty-three merit selections have 
been made in the 1961 WESCON In
dustrial Design competition, based on 
submissions from exhibitors taking part 
in the Western Electronic Show and 
Convention in San Francisco August 
22 - 25.

has noted the growing fascination of 
gineers for the "packaging" aspect 
their handiwork.

Clement has reported the results 
screening and judging by a group 
prominent Southern California indus
trial designers held recently at the 
school of architecture, University of 
Southern California, Los Angeles.

He said the judges particularly noted 
the emergence of several young design- 

(Continued on page 12)

on Electron

3/1 RELATIONSHIPS BETWEEN DEVICE AND 
SYSTEM DESIGN FACTORS IN UHF COMPUTERS 

E. P. Stabler, General Electric Co., Syracuse, N.Y.

A later judging will determine up to 
five "Awards of Excellence" to be an
nounced the opening morning of WES
CON. The remaining exhibits will re
ceive the WESCON IDA "Award of 
Merit."



DIVISION OF LITTON INDUSTRIES
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LITTON 
SYSTEMS, INC. 
Beverly Hills, California

Lockheed P3V-1 anti-submarine pa
trol aircraft. The inertial system 
continuously measures accelerations 
along the two horizontal axes and 
computes velocity components and 
aircraft position in latitude and longi
tude. Velocity information from the 
AN/APN-122 doppler radar is used 
in the inertial navigation system to 
optimize system performance.

NEW PROOF OF LITTON'S CONTINUING CONTRIBUTIONS TO THE DEVELOPMENT OF 
INERTIAL NAVIGATION IS FURNISHED BY THE LN-3-2B AUTOMATIC NAVIGATOR THAT 
IS NOW BEING INSTALLED IN CANADA’S CF-104 FIGHTER.

EXAM: IIIS UM STABLE PLATFORM UIOER TEST AT HITCH'S W00CLAI9 81UX 
CALIF FACILITY ARE L-R: YIC ST WO ADS, UTTOM-CAUDA; P. LUTH, LHTOI-CAUF; 
0. BEL YEA. OOP.

These programs are being carried for
ward by engineers specializing in 
inertial navigation and related tech
niques. By engineers with their own 
long-range plans, and the ability to 
make important contributions to 
inertial engineering. By engineers who 
prefer engineering to paper work. By 
engineers willing and able to see a 
job through from concept to product.

Are you specially qualified in inertial 
equipment, computers, data process
ing systems, tactical data systems, dis
plays, advanced communication tech
niques? Write today to Donald Krause, 
Research 6- Engineering Staff, Litton 
Systems, Inc., 336 No. Foothill Road, 
Beverly Hills, California.
Qualified applicants will be considered regardless of race, creed, 
color or national origin.

juh

Three-hundred-and-sixty-degree free
dom of aircraft maneuver on every 
axis is made possible by four-gimbal 
isolation of the Litton stable platform 
that keeps the system’s accelerometers 
aligned in inertial space. Voltage 
signals from the accelerometers are 
transmitted to a computer where they 
are integrated to compute vehicle 
position components.

In addition, an adapter unit provides 
27 outputs of pitch, roll and heading 
angles and ground speed to other 
equipment in the aircraft such as 
bombing computer and autopilot.

In flight, tight servo loops hold all 
sensitive elements of the stable plat
form at null regardless of acceleration.

Any relative motion between the gyro 
case, which is fixed to the platform, 
and the floated gyro rotor, which is 
fixed in space, is sensed and corrected 
to keep the platform including accel
erometers oriented to vertical and 
north. Any acceleration along an axis 
produces an accelerometer torquer 
current which is proportional to the 
applied acceleration. This torquer 
current holds the accelerometer at null, 
and the same signal is transmitted to 
the navigation computer.

Another indication of the scope and 
caliber of Litton inertial engineering 
is the new combined doppler and in
ertial navigation system being pro
duced by Litton Systems for the

A half dozen other Litton inertial 
navigation systems have been success
fully developed to the operational 
phase. Still others are now in earlier 
phases of development.

■ LITTON ALL-INERTIAL

AUTOMATIC NAVIGATOR
INSTALLED IN AN OPERATIONAL FIGHTER



MORE PROGRAM (TUES)

SESSION 7Carl J. Clement. Jr.
SOLID STATE DEVICES I

Room B—2:00 P.M.-4:30 P.M7. Ily. Stringer

7/3

SESSION 8

CO,.- ..EL APPLICATIONS

Room C—2:00 P.M.-4-30 P.M.

Calif.,

SESSION 9

SIGNAL SELECTION

Room D—2:00 P.M.-4:30 P.M.

9/1

9/2

9/3

july 1961j2_ grid-bulletin

1011 
IBM

Chairman and Organizer: John Reid Ander
son, Stanford Research Institute, Menlo Park

Chairman and Organizer: Professor James P.
Gibbons, Stanford University, Stanford

7/\ 
R. W

Sponsored by Professional Group 
Devices

SIGNAL HAVING GOOD CORRELATION 
FUNCTIONS

R. Lerner, Lincoln Laboratory, MIT, Lexington, 

Mass.

Sponsored by Professional Group on Information 

Theory

Chairman and Organizer: Professor Normar.
Abramson, Stanford University, Stanford

(Continued on page 14)

8/3 AN ADVANCED DIGITAL DATA SYSTEM FOR 
USE IN NUCLEAR REACTOR DEVELOPMENT

V/. V. Botts, Jr., Atomics International, Canoga 
Park, Calif.

8/1 PLATO: AN AUTOMATED TEACHING DEVICE
D. Bitzer, P. G. Braunfcld and W Lichtenberger, 
University of Illinois, Urbana, III.

7/2 
C 
timore, Md.

SUPERCONDUCTOR SOLENOIDS
Boom and R. S. Livingston, Oak Ridge 

National Laboratory, Oak Ridge National Lab
oratory, Oak Ridge, Tenn

PARAMETRIC QUARTZ AMPLIFIER
H Becker, Westinghouse Electric Corp., Bal-

A CRITERION FOR SIGNAL SELECTION
BASED UPON COMPARISON OF EXPERIMENTS 

T. L. Grettenberg, Stanford University, Stanford, 
Calif.

THE APPLICATION OF TIME/FREQUENCY 
CORRELATION FUNCTIONS TO THE CON- 

TINUOUS WAVEFORM ENCODING OF 
MESSAGE SYMBOLS

C. A. Stutt, General Electric Co., Schenectady, 
N. Y.

Co., Palo Alto, 
electronic enclosure sys-

on Electron

TERRESTIAL DETERMINATION OF SOLAR 
CELL SHORT CIRCUIT CURRENT UNDER
OUTER SPACE SOLAR ILLUMINATION

H. K. Gummel and F. M. Smits, Bell Telephone 
Laboratories, Murray Hill, N. J., and A. R. 
Froiland, Smithsonian Observatory, Table Moun
tain, Calif.

Electronic Associates, Inc., Long 
Branch, N. J., for a transistorized digital 
voltmeter.

Fisher Berkeley Corp., Emeryville, 
Calif., for its intercom for office, indus
trial or home use.

Light Military Electronics Department 
of General Electric Co., Utica, N. Y., for 
a ballistic missile compute depot test 
set.

Hewlett-Packard
Calif., for an 
tern.

International Business Machines 
Corp., White Plains, N. Y., two selec
tions — IBM 1011 data transmission 
terminal and IBM 1011 paper tape 
reader.

Kaar Engineering Corp., Palo Alto, 
three selections — monitor for 

radio broadcasting of Conelrad alert 
and weather warnings, hand phone, 
and radiotelephone for two-way com
munication in citizen's radio service.

Lockheed Aircraft Corp., Burbank, 
Calif., for an infrared gunsight sensi
tivity checker.

Autonetics Division of North Ameri
can Aviation, Inc., Downey, Calif., for 
its high-speed tape reader and precision 
punch.

Computer Division of Packard-Bell 
Electronics Corp., Los Angeles, for its 
module tester.

Precision Instruments Co., San Carlos, 
Calif., two selections — a recorder-re
producer and a continuous-tape-loop 
multi-channel simulator.

Sylvania Electric Products, Inc., New 
York, N. Y., for its large-scale general- 
purpose digital computer.

Tektronix, Inc., Beaverton, Ore., two 
selection—transport carriage for oscil
loscopes and high-frequency probe.

Says Clement: "In a highly technical 
industry such as ours, it is especially 
important to remind ourselves from time 
to time that our end-products are in 
reality tools—tools of a very sophisti
cated and complex nature, but still tools 
intended for human use. And of course 
the usefulness of these electronic tools 
is determined in a large part by the ef
fectiveness of their coupling with the 
human user. It is with this coupling— 
physical, mental, and psychological— 
that the electronics industrial designers 
are concerned."

IDA Judging Panel
Taking part in the judging were: 

Henry Joe Police, staff industrial de
signer for Ramo-Wooldridge Corp., 
Canoga Park; William C. MacPherson, 
partner in Dunlap & Associates, Santa 
Monica industrial designers; Robert 
Mason of Robert Mason & Associates, 
San Diego industrial design firm; Jim 
Powell, industrial designer for Hughes 
Ground Systems, Fullerton; Joseph D. 
Portanova, industrial designer for Hoff
man Electronics Corp., Los Angeles; and 
Howard Assel, partner in Dunlap & As
sociates, industrial designers in Santa 
Monica.

Don Brundage of Brundage Associ
ates, San Francisco, is chairman of the 
IDA judging activity and arranged the 
Los Angeles deliberations.

MORE INDUSTRIAL DESIGN

ers with a fresh approach to the prob
lems of packaging electronic products in 
terms of the principal judging criteria— 
visual clarity of function, ease and 
safety of operation and appropriate
ness of appearance.

Instruments, test equipment and 
some smaller packaged components ap
peared to dominate this year's submis
sions, Clement observed.

"Most of the winning entries showed 
the designer's regard for the opera
bility of the equipment over the usual 
concerns for balance and 'pure design' 
factors," Clement said.

8/2 THE USER LOOKS AT THE INFORMATION 
STORAGE AND RETRIEVAL FIELD

R. R. Segal, Daniel, Mann, Johnson & Menden
hall, Los Angeles, Calif.

Winning Entries to be Shown
Placing in the awards competition 

v/ere the following companies and 
products:

Helipot Division of Beckman Instru
ments, Inc., Fullerton, Calif., for a group 
of panel meters.

Collins Radio Co., Cedar Rapids, 
Iowa, for an f-m transmitter for radio 
broadcasting.

Consolidated Electrodynamics Corp., 
Pasadena, Calif., two selections—mag
netic-tape degausser and mass spectro
meter.

Data-Stor Division of Cook Electric 
Co., Skokie, III., lor a digital magnetic 
tape transport.

Ungar Electric Tools, Electronic Divi
sion of Eldon Industries, Inc., Haw- 
thorne, Calif., for a soldering iron.

Sponsored by Professional Group on Electronic I

Computers ,
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Digital equipment has been an EECO 
specialty since 1947. So have time code 
generators, tape search and control sys
tems and timing system complexes with 
full auxiliary equipment. Is your project 
mired in the tarpits because of a space- 
borne timing and equipment problem? Let 
EECO help you out. Write for MW-1 data.

[F©[K? MT

Cordwood technique used in MiniWeld 
construction selected by Miniaturization 
Award Committee as a packaging break
through in high-density electronic systems.

digital circuits catalogued ... up to 200 
circuits may be cordwood-stacked in a 
single frame. Mini-Circuits are intercon
nected with welded ribbon matrix... wire
wrap techniques tie the Mini-Circuit and 
cable modules together into a system that 
could go to the moon — and work.

Ob Electronic Engineering Company of California 1601 East Chestnut Avenue, Santa Ana, California 
Kimberly 7-5501 • TWX:

That it is, friend Dyna-Soar, for your or
bital research flights, or for any number 
of other space applications. This “cord
wood’’ system is an example of EECO’s 
welded matrix packaging technique for 
digital systems. It’s called MiniWeld . . . 
a total system concept which utilizes 
standard components but packs them like 
cordwood into the greatest possible den
sity. MiniWeld systems meet or exceed 
MIL-E-5400C, Class I or II specifications 
... withstand extreme temperatures... en
dure shock of 50g and vibration of 30g 
(50 cps to 3000 cps). MiniWeld is estab
lished hardware with 152 compatible

■F v



MORE PROGRAM (WED.)

SESSION 13

^1 HIGH DENSITY TAPE RECORDING

Room C—10:00 A M -12:30 P.M.»
13/1

>

C

13/3

Electronic

SESSION 14

DETECTION AND SIGNAL PROCESSING

Room D- -10:00 A.M. 12:30 P.M.

14/1

14/3

SESSION 15

Room E—10:00 A.M.-12:30 P.M.

15/1
41 / ■

Li /

fitly 196116 — grid-bulletin

a;i
Jack Silhavy, Varian Associates, chairman: 
and Berkley J. Baker, Litton Industries, vice 

chairman of the exhibits committee

11
Elvin Feige, Elmar Electronics, chairman; and 
Charles N. Meyer, Meyer and Ross Co., vice 
chairman of the distributor-representative 

conference committee

MICROWAVE COMPONENTS AND 
TECHNIQUES

PULSE RESOLUTIONS FROM MAGNETIC 
AND HALL REPRODUCE HEADS

Irving Stein, Ampcx Corporation, Redwood City, 
Calif.

I 15/3 A PRACTICAL APPROACH TO THE DESIGN 
OF PARAMETRIC FREQUENCY MULTIPLIERS

G. Luettgenau, J. Williams and H. Miyahira, 
Pacific Semiconductors, Inc., Lawndale, Calif.

Sponsored by Professional Group on Microwave 
Theory and Techniques

Chairman and Organizer: Edward A[. 7*. 
Jones, Stanford Research Institute, 
Menlo Park, Calif.

( Continued

15/2 THE ISOMODULATOR

Howard Scharfman, Raytheon Company, Wal
tham, Mass.

MICROWAVE VARIABLE ATTENUATORS 
AND MODULATORS USING P-l-N DIODES

J. K. Hunton and A. G. Ryals, Hewlett-Packard 
Company, Palo Alto, Calif.

r.

7/4

Emmet Cameron, Vartan Asso
ciates, chairman; and Glenn A. 
Walters, Dalmo Victor Co., vice 

chairman of party committee

Mrs. Bernard Oliver, Los Altos Hills, chair
man; and Mrs. Norman Moore, Atherton, 
vice chairman of the women's activities com

mittee

!u

tail
John S. McCullough, Litton In
dustries, chairman; and Cortland 
Van Rensselaer, vice chairman 

of the banquet committee

Jack L. Melchor, Melabs, chair
man: and Alan T. Waferman. Jr., 
Stanford, vice chairman, future 

engineers show

13/2 HIGH DENSITY DIGITAL MAGNETIC TAPE 
RECORDING

N. Batsel and W. L. Ross, RCA, Los Angeles, 
Calif.

14/2 THRESHOLD COMPARISON OF PHASE-LOCK, 
FREQUENCY-LOCK AND MAXIMUM LIKELI

HOOD TYPES OF F-M DISCRIMINATORS

J. J. Spilker, Jr., Lockheed Missiles and Space 
Division, Palo Alto, Calif.

CROSSCORRELATION WITH BINARY 
SIGNALS

G. R. Cooper, Purdue University, Lafayette, Ind.

REPRODUCTION AND EQUALIZATION OF 
PULSES FROM A MAGNETIC TAPE SYSTEM 

G. J. Fan, IBM, Yorktown Heights, N. Y.

f /
Robert E. Johnston. Jennings Ra
dio Mfg., chairman; and Fred J. 
McKenzie, SRI, vice chairman 

of the registration committee

Sponsored by Professional Group on
Computers

Chairman and Organizer: Erwin Tomash, 
Ampcx Computer Products, Culver City

Y -U .<r iLA..__
Robert Craig, Stanford University, chairman: 
and Hank Al. Meyer, SRI, vice chairman of 

the facilities committee

r

on ptiRC IS)

Ml
''-■sivA.

CLASSIFICATION AND EVALUATION OF 
COHERENT SYNCHRONOUS SAMPLED DATA 

TELEMETRY SYSTEMS

A. J. Viterbi, JPL, California Institute of Tech
nology, Pasadena, Calif.

Sponsored by Professional Group on Space 
Electronics and Telemetry

Chairman and Organizer: R. G. Davis, 
Lockheed Missiles and Space Division, 
Sunnyvale, Calif.
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Better Things for Better living . . . through Chemistry

The tremendous cost of gathering data de
mands reliability. Get it with tapes of “Mylar”. 
Send coupon for free booklet of comparative 
test data and judge for yourself. Du Pont Com
pany, Film Department, Wilmington 98, Del.

*Du Pont’s registered trademark for its polyester film.

Tapes of “Mylar” also resist stretching and 
breaking from sudden stops and starts, edge 
nicks, and are unaffected by humid storage and 
aging. They have 7 times the initial tear strength 
of ordinary plastic tapes!

Signal dropouts can make the data from critical 
tests completely useless. That’s why the relia
bility of your magnetic tape base is so impor
tant. Tapes of Mylar* because they’re di
mensionally stable, resist cupping which may 
cause signal dropouts from loss of contact with 
the recording or playback heads. They also re
sist swelling and shrinking which can cause 
track displacement.

OF MYLAR9

<3
Please send free, 12-page booklet of comparative test data to help me evaluate mag- | 
x*. x_____ ____ ir_l_rirx.. ;

I
---------------------- I
---------------------- I
______________  I

I  ____1 
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DU PONT

MYLAR*
polyester film

CUPPING
Test per MIL T-21023 (Ships) Section 4.4.6.

Average degree of cupping:
1.5 mil Cellulose Acetate- 15.9° (Range: 12.0°
to 33.5°) 1.5 mil "Mylar”—1.5°

E. I. du Pont de Nemours & Co. (Inc.)
I Film Department, Room #13, Wilmington 98, Delaware
I r '| netic-tape reliability.

I NTi Name

| Company.
I Address

City-------
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Rantec Corporation • Calabasas, California
■

july 19^1 I
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A rose by any other name .. . etc., etc., etc. 
Shakespeare, we finally realized, was right. 
In the depths of the night quite recently, 
we recalled, with not a modicum of horror, 
those first disastrous days when we were 
trying to put a name to the corporation 
now known as Rantec. "It’s gotta have 
'micro* in it," an officer high on the ech
elon (there were three of us at the time) 
claimed, "without 'micro* we just ain’t in 
the electronics business.*’ "Well, we’re 
not, really," some wretched iconoclast put 
forth, "has anybody seen a contract around 
here yet?"
Having gotten rid of him, we settled down 
to facts, or some semblance thereof. R for 
radomes. ANT for antennas, EC for elec
tronic components. RANTEC. Fabulous. 
Meaningful. Easy to say with your mouth 
full. And it was truly valid for about three 
and a half days Although we still make 
antennas (and quite a number, if the truth 
be known), Rantec is now involved up to 
its neck in ferrite devices, multiplexers, 
waveguide components and microwave 
sub-systems. See what we mean.
The upshot of this entire thing has been a 
little game called "Pin the Tail on the Elec
tronic Firm" which has succeeded in pull
ing our senior research engineers away 
from the ping pong table and our techni
cians away from the chessboard. The amaz
ing thing is that the game has no prizes 
and nobody wins. Of course, nobody loses 
either which might or might not mean 
something. The rules are simple name a 
fictional electronic firm. Although, as we 
said, there are no prizes, no one can deny 
us the right of picking our favorites. Try 
these on for size. (1) HydroPeptic, manu
facturers of irrigation equipment; (2) 
Macroneurotic and its wholly-owned 
subsidiary. Frustronics, which provide 
problems instead of solutions; and (3) 
Myoptics, Inc. which designs and develops 
complete systems with equally complete 
obsolescence.
If first prize there were to be, it must be 
awarded to one of our brilliant electronic 
engineers who thought it might be wise to 
open up a second-hand hardware com
pany in Culver City. California, and call 
it the Used Tool Company.
Any engineer on the outside who might 
have a smattering of knowledge about 
microwave theory or antennas or electron
ics of various orders and who might or 
might not want a job can join in the fun. 
Send your answer to Rantec Corporation, 
Calabasas, California. Rantec. That’s 
pretty funny, right there.

Speaking of filters, Rantec is way up front. Men 
who know filters best in such projects as Mercury, Titan, 

Polaris and Discoverer-choose Rantec two to one. Why?

Broadband Harmonic Filters from C through K. bands 
rejecting the second and third harmonics of any 

frequency in the pass-band region.. .Waveguide Band-Pass 
Filters employing from one to fifteen cavities with precise 

equal-ripple, maximally flat insertion loss or maximally 
flat time-delay response. .Coupled Coaxial Resonator and 

Coaxial Low-Pass, High-Pass and Band-Pass Filters 
in frequency ranges from lOOmc to 10,000mc 

... Stripline Diplexing Filters to meet specific customer 
specifications for packaging, frequency band, 

response, isolation and power rating.
Below...the FS-203 Band-Pass Filter—pass band 

p-bands 0-l,800mc, 
s-band 1.5 max.; 
pass-band, 50db 

..^Bdance 50 ohms, 
e In crush proof and 

’antec... antennas, 
imponents, electric 
wave sub-systems.



MORE PROGRAM (WED.)

SESSION 16

Room A—2:00 P.M -4:30 P.M.

SESSION 17

INDUSTRIAL ELECTRONICS

Room B—2:00 P.M.-4:30 P.M.

W e J C 0 n

channels c o m m e r c e

Watkins
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Villard

At
Wooldridge Terman

METHODS OF RELIABILITY 
IMPROVEMENT

17/2 RADIOGRAPHY OF LARGE MISSILES WITH 
A LINEAR ELECTRON ACCELERATOR

J. Haimson, Varian Associates, Palo Alto, Calif.

(Continued on page 20)

7th Region IRE Fellows: Dean E. 
Wooldridge, president. Thompson Ra- 
mo Wooldridge. Inc.. Canoga Park: 
F. E. Terman, vice president, Stanford 
University, Stanford: Dean A. Watkins, 
president. Watkins-Johnson Co.. Palo 
Alto: Oswald G. Villard. Jr., professor 
of electrical engineering. Stanford Uni

versity. Stanford

function" and offers some suggestions 
for insuring success of parties and re
ceptions. Included are notes on methods 
of invitation, space requirements, tim
ing, and general planning of WESCON 
parties.

In his letter to electronics executives, 
Morris congratulated them on individual 
policies under which "no responsible 
organization takes advantage of the 
WESCON 'population' to launch person
nel recruiting efforts."

of
DISTRIBUTOR-REP-MANUFACTURERS 

CONFERENCE

Enlarged space and increased activity 
figures in planning for the Distributor- 
Representative - Manufacturers Confer
ence in association with the 1961 West
ern Electronic Show and Convention in 
San Francisco this August.

Elvin Feige, chairman, has announced 
location of the conference at the Jack 
Tar Hotel for Monday, August 21, and 
an all-day program starting with break
fast and concluding with a dinner.

Morning and afternoon sessions will 
provide twenty 15-minute periods of 
table conferences for distributors to 
meet with manufacturers and their pur
chasing and sales agents.

KEWB — A RADIATION BURST TEST 
FACILITY

W. M. Haussler, Atomics International, Canoga 
Park, Calif.
Sponsored by Professional Group 
and Quality Control

Chairman and Organizer: R. A. Daris, 
Palo Alto, Calif.

on Reliability

In late January of this year he 
suffered a mild stroke, followed 
some weeks later by another, more 
severe. Last month, death came in 
the Palo Alto-Stanford Hospital.

To those of us accustomed to 
working intimately with him from 
month to month, it is difficult to 
realize that he is gone. His like 
will not soon be seen again.

—F.H.

gentlemen
NO SPREE

WESCON again this year has asked 
the electronics industry for a "gentle
men's agreement" to restrict personnel 
recruiting activities.

The "gentlemen's agreement," which 
resulted in a major de-emphasis on re
cruiting during the 1960 show in Los 
Angeles, was renewed in a letter signed 
by Albert J. Morris, WESCON board 
chairman, and sent to presidents of ex
hibiting companies.

Accompanying the letter was a four- 
page printed folder, which sets forth 
WESCON's position on recruiting and 
suggests some "guidelines" for insuring 
the success of company social events at 
the show.

In the booklet, the WESCON board 
reviews the almost-unanimous coopera
tion of exhibitors in eliminating overt 
recruiting at the 1960 show, and con
cludes that "it remains apparent that 
aggressive recruiting of technical per
sonnel has no place in a forum of scien
tific professionals . . . we again ask par
ticipants to join in a 'gentlemen's agree
ment' to eliminate this practice . . ."

In discussing exhibitor social events 
at WESCON, the booklet recognizes that 
"entertainment is a natural convention

17/1 A DIGITAL CONTROL SYSTEM FOR REFINED
OIL BLENDING

C. A Hill, Packard Bell Computer Corp., Los 
Angeles, Calif.

Hunter H. Vinton of 16 Crescent Drive, Palo Alto, died Tuesday, June 13, 
at the Palo Alto-Stanford Hospital Center after a four-month illness.

Hunter was an established fix
ture in the publication representa
tive field on the Peninsula back in 
1955 when the groundwork was 
being done to establish the publi
cation which became the Grid. Of 
all the representatives, he seemed 
to comprise the qualities of dignity, 
proficiency, and cooperative spirit 
needed in the launching of this 
kind of enterprise under the spon
sorship of the Institute.

Those of us on the original study 
committee and the initial task force 
shared this reaction unanimously, 
and an arrangement was made for 
him to serve the Section as adver
tising manager of the Grid. This 
was an arrangement which no one 
has since ever had occasion to re
gret.

Hunter retained his equanimity 
and quietly effective drive through
out the trying periods of the estab
lishment of both the Grid and the 
Grid-Bulletin, and the professional 
character of the publications—cer
tainly from the advertiser's point 
of view—was imparted in large 
measure by his steady and efficient 
hand.

16/1 REDUNDANCY AND THE DETECTION OF 
FIRST FAILURES

D. C. James and A. H. Kent, The Martin Com
pany, Denver Colo.

16/2 USE OF THE WEIBULL DISTRIBUTION 
FUNCTION IN THE ANALYSIS OF MULTI- 

VARIATE LIFE TEST RESULTS
A A. Procassini and A. Romano, Motorola, Inc., 
Phoenix, Ariz.

16/3



MORE PROGRAM (WED.-THURS.)automatic) n

SPECIAL SESSION
22/2

ARMS CONTROL

22/3

F. Stcrzcr and l-vc-'.ser, RCA, Princeton, N.J.

SESSION 23

NANOSECOND TECHNIQUES

Room C—10:00 A.M.-12:30 P.M.

SESSION 21

23/2

21/1

SESSION 24

Room D—10:00 A.M.-12:30 P.M.

24/1

24/2SESSION 22

Room B—10:00 A.M.-12:30 P.M. ( Continued

22 — grid-bulletin

Thursday, August 24
Room A—10:00 A.M.-12:30 P.M.

Peter N. Sherrill, H-P, chairman; and 
Charles Elkind, IBM, vice chairman; 

public relations committee

Chairman and Organizer: General J. D. 
O’Connell, General Telephone & Electronics 
Laboratories, Inc., Menlo Park, Calif.

Chairman: L. C. Van Atta, Special Assistant 
for Arms Control, Office of the Director of 
Defense, Research and Engineering, Wash
ington 25, D. C.

POINT-TO-POINT COMMUNICATIONS 
VIA SATELLITE RELAYS

Sponsored by Professional Group on Communi
cations Systems

CIRCUIT DESIGN FOR EXTENDING 
PERFORMANCE

Chairman and Organizer: Nicholas Pappas, 
Iconix, Inc., Palo Alto, Calif.

22/1 AN ANALYSIS OF THE MODES OF OPERA
TION OF A SIMPLE TRANSISTOR OSCILLATOR

Sponsored by Professional Group on Instrumen
tation

J. F. Gibbons, Stanford University, Stanford, 
Calif.

SYSTEM DESIGN CONSIDERATIONS 
IN MILITARY ELECTRONICS

California Masonic Memorial Temple 
1111 California Ave., San Francisco 

8:00 P.M.-10:00 P.M.

THE ROLE OF ELECTRONICS IN THE 
SPECTRUM CONCEPT OF MILITARY 

OPERATIONS

E. Deimel, Light Military Electronics Dept., Gen
eral Electric Co., Utica, N. Y.

A TRIGGERED NANOSECOND PULSED 
LIGHT SOURCE

G. Innes and Q. A. Kerns, University of Cal
ifornia Radiation Laboratory, Berkeley, Calif.

TWELVE ADVANTAGES OF STATIONARY 
SATELLITE SYSTEMS FOR POINT-TO-POINT 

COMMUNICATIONS
S. G. Lutz, Hughes Research Laboratories, Mal
ibu, Calif.

John Chartz, Dalmo 
man; and Donald B.

23/3 ANALYSIS AND MEASUREMENT OF PHASE 
CHARACTERISTICS IN MICROWAVE 

SYSTEMS

P. Lacy, Wiltron Co., Palo Alto, Calif.

Victor, co-chair- 
Harris, SRI, co- 

chairman; hospitality committee

STABLE LOW-NOISE TUNNEL DIODE 
FREQUENCY CONVERTERS

Chairman and Organizer: Victor H. Grinich.
Pairchild Semiconductor Co., Palo Allo

Sponsored by Professional Group
Theory

E. S. Kuh, University of California, Berkeley, 
Calif.

THEORY AND DESIGN OF WIDE BAND 
PARAMETRIC CONVERTERS

on page 24)

SYSTEM DESIGN CONSIDERATIONS FOR 
EFFICIENT USE OF AUTOMATIC TEST 

EQUIPMENT

J. Rescoe, Hughes Aircraft Co., Culver City, 
Calif.

july 1961 |

23/1 NANOSECOND PULSE MEASUREMENTS

C. N. Winningstad, Tektronix Co., Beaverton, 
Ore.

Recognizing the wide-spread interest and con
cern with the problem, WESCON plans an even
ing session at which a group of specially- 
qualified individuals from government and the 
scientific community will discuss the background, 
current status and future implications of the 
arms control effort, with particular emphasis on 
the implications for research and development.

21/3 THE OPERATIONAL ANALYSIS OF A NEW 
YORK-LONDON COMMUNICATIONS SATTE- 

LITE LINK BY MACHINE CALCULATION
W. Williams, Jr., and L. K. Arquette, Bendix 
Systems Division, Ann Arbor, Mich.

on Circuit

literature
LEAVE THAT WHEELBARROW 

AT HOME
WESCON's anticipated 35,000 visitors 

will use special "credit cards" to re
quest product literature. As a further 
step in streamlining the world's second 
largest technical gathering, an agree
ment has been worked out with Ad- 
dressograph-Multigraph Corp, for sup
plying thousands of embossed plastic 
"inquiry cards," to be issued to WESCON 
registrants at three stations within the 
Cow Palace August 22-25.

The cards, similar to hotel and res
taurant charge cards, will be embossed 
with the name, title, company affilia
tion, and address of the visitor.

In contrast with the traditional "pa
per-gathering" forays of past major 
technical expositions, WESCON engi
neers and executives can simply pre
sent the Inquiry Card to the booth rep
resentative of any company or product 
line in which they are interested.

Exhibitor companies, all of which will 
be supplied with imprinting machines 
by WESCON, will quickly record all the 
name-and-address information on index 
cards also provided by the management 
of the show. Companies will then use 
the index cards for prompt mail service 
of product and company literature di
rectly to the inquirer.

The service presents several major 
advantages to exhibitors and visitors 
alike, WESCON Manager Don Larson 
pointed out. In the first place, briefcase 
"tonnage" will be reduced sharply for 
registrants interested in getting the lat
est line on developments of 1180 ex
hibiting companies.

Chances of loss or misplacement of 
important materials during the busy 
four-day show are also eliminated, and 
exhibitor companies are free of the 
pressures of supplying their booths with 
thousands of pieces of printed informa
tion daily. Instead, corporate brochures 
and other materials can be sent directly 
to interested persons. Waste and dupli
cations should be eliminated, Larson 
said, along with the time required to 
register thousands of requests by hand.

11 iZ
Bill Melchior, Eichorn & Melchior, 
chairman; and Norman Hies t and, V ar- 
ian, vice chairman; visitors services

21/2 TECHNIQUES FOR INCOHERENT SCATTER 
COMMUNICATION

D. P. Harris, Lockhood Missiles and Space Divi
sion, Palo Alto, Calif.



SSS ENGINEERS and SCIENTISTS
attending WESCON

f/////////flllim

Flight Test Prediction 
Trajectory Analysis 
Downrange Data

Tracking Systems 
Communications Systems 
Guidance Systems 
Control Systems 
Sensor Systems 
Power Supply 
Radar Detection 
Command Systems 
Microwave
Advanced Concepts

MATHEMATICS
Countermeasures
Operations Analysis
Systems Concept Implementation

VISIT 
or 

TELEPHONE

PHYSICS
Target Analysis 
Advanced Lunar Studies 
Infrared Systems & Components 
Magneto Gas Dynamics 
Celestial-Orbital Mechanics 
Electro Optics
Air Cushion Vehicles

for appointment EXbrook 7-7036 

AERONUTRONIC SUITE 
at the St. Francis Hotel

AERONUTRONIC
DIVISION

FORD ROAD, NEWPORT BEACH, CALIFORNIA

july 1961 grid- b ulle t in — 23

ELECTRONICS
Electromagnetic Propagation 
Discrimination Systems 
Electronic Countermeasures 
Passive Radiation 
Downrange Instrumentation 
Airborne Instrumentation 
Circuit Design
Ground Support Systems 
Secure Communications 
Launch Instrumentation

Weapons Effects Parameters 
Electromagnetic Radiation 
Aerodynamic Behavior 
Re-entry Phenomena 
Discrimination Techniques 
Hypersonic Wakes 
Radar Scattering 
Radar Augmentation Devices

All qualified applicants will receive consideration for employment without regard to race.crecd, color, or national origin.

If more convenient, please direct a resume to Mr. T. Pardi, Dept. 40

This rapidly growing Division of Ford 
Motor Company provides excellent pro
fessional opportunities for qualified 
personnel.
Aeronutronic’s Engineering & Research 
Center is ideally located at Newport 
Beach, overlooking the Pacific, 40 miles 
southeast of Los Angeles. This imposing 
facility contains all plant and support

equipment necessary for military and 
commercial programs which involve 
advanced research, development, design 
and production.
The numerous projects in work at Aero- 
nutronic offer a variety of challenging 
and rewarding positions to experienced 
Engineers and Scientists who have a B.S. 
or advanced degree in the following areas:



NEW ATmore PROGRAM (THURS.)

ON THE24/3

WESCON
from

SPECIAL SESSION AUTOMATIONFUTURE ENGINEERS SYMPOSIUM

DEVELOPMENTRoom F—10:00 A.M.-12:30 P.M.
SESSION 25

CORPORATIONCOHERENT OPTICAL EMISSION

Room E—10-00 A.M.-12:30 P.M.

25/1

25/2

STEP-SESSION 26

VORoom A—2:00 P.M.-4:30 P.M

25/5 digital
components25/6

Morse,

PLUS
these hirsts’

ARC-WELDING
CONTROLLER

Matter Chodorow AUTOMATED
PRESSURE

CONTROLLER

AUTOMATED
PUNCHED-TAPE

PROGRAMMER
AND READER

O L J
Schreiber Oliver ZaremPeter

Chairman: Alan B. Simpkins, 
Deleon Corporation, Palo Alto, Calif.

SPECTRUM CONGESTION IN 
VEHICULAR COMMUNICATIONS

the only 
complete line of

MEANING OF QUANTIFIED 
maintability

N. J. Maroulis, Light Military Electronics Dept., 
General Electric Co., Utica, N. Y.

Utica, N. Y.

Sponsored by Professional Group

Electronics

Chairman and Organizer: John Day, 
Granger Associates. Palo Alto, Calif.

4* Vi
Rambo Reinartz

24 — grid-bulletin

A

7 th Region IRE Fellows: Louis Matter, 
director of vacuum-tube products, Va- 
rian Associates, Palo Alto: Marvin 
Chodorow, director of microwave lab
oratory, Stanford University; Bernard 
Al. Oliver, director of reseach and de
velopment, Hewlett-Packard Co., Palo 
Alto; A. M. Zarem, president, Electro- 

Optical Systems, Inc.

REPETITIVE HAIR-TRIGGER MODE OF 
OPTICAL MASER OPERATION 

M. L. Stitch, E. J. Woodbury, J. H 
Hughes Aircraft Co., Culver City, Calif.

SEE THEM
IN BOOTH 1805 I

July 1961 I

OPTICAL MASER STUDIES AT LINCOLN 
LABORATORY

H. A Bostick, Lincoln Laboratories, Lexington, 
Mass.

26/1 MULTI TRANSMITTER/RECEIVER INSTALLA
TION PROBLEMS AND CURES

S. Meyer, Hammarlund Mfg. Co., New York, 
N. Y.

7 th Region IRE Fellows: William 
Rambo, director of Stanford electronic 
laboratories, Stanford; John L. Rein
art z, retired; Rolf W. Peter, manager 
of electron devices division, Watkins- 
Johnson Co., Palo Alto; Ernst H. Sch
reiber, engineering education activi
ties, Pacific Telephone and Telegraph, 

Los Angeles

This special session will consist of a competition 
among the five top technical papers submitted 
by student exhibitors at the Future Engineers 
Show. The author of the paper judged best by 
a panel of judges will receive the Frederick 
Emmons Terman Award of S250.00

AUTOMATED .

FUNDAMENTAL ASPECTS OF OPTICAL 
MASERS

J. R Singer, University of California, Berkeley, 
Calif.

SOME POTENTIALITIES OF OPTICAL 
MASERS

B. M. Oliver, Hewlett Packard Co., Palo Alto, 
Calif.

on Military

25/3 THE RUBY-MASER AS A LIGHT AMPLIFIER 
P. P. Kisliuk and W. S. Boyle, Bell Telephone 
Laboratories, Murray Hill, N. J.

25/4 ALKALI VAPOR OPTICAL MASERS 
H. Cummins, Columbia University, New York, 

N. Y.

26/2 ALLOCATION OF FREQUENCIES FOR THE 
MOBILE RADIO SERVICE — SHOULD 

CHANGES BE MADE?
G. Olive, RCA, Camden, N J.

(Continued on page 30)

Sponsored by Professional Grojps on Electron 
Devices and Microwave Theory and Techniques

Chairman and Organizer: Professor J. R. 
Singer, University of California. Berkeley
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STEP-SERVO
EQUIPMENT

STEP-SERVO
CONTROLLERS

STEP-SERVO 
MOTORS

•yu • 015

•*„ - 015

360 - '/,»

360 - 7>,

In addition to units listed, special components and equipment can be supplied to your requirements, including gear trains, programmers, 
counters and other read out devices, step servo driven potentiometers and swit: >es. power supplies, and complete automation systems

30
120
120
120

30
30

H * 015
H - 015
■/, • 015

A SUBSIDIARY OF
TECHNICAL SYSTEMS. INC.

30

3 0

Contains reliable solid-state circuitry to 
accept pulse input from computer tape, 
or other programmer to sequence the 
pulses and energize the stator of the motor, 
and cause magnetic detenting between 
pulses Available from stock or to custom 
specification to meet wide variety of appli
cations Designed to meet applicable MIL- 
E 5272B and MIL E 5400 specs Pulse 
input requirements for 90° bi-directional 
stepping are positive 28v — 8v de to cw 
lead and ccw lead at rated current; pulse 
length 15 /zsec mm 75 /zsec. max; rise 
time under 10 //sec Unless otherwise spe 
cified. units are for use with step-servo 
motor with 2 pole PM rotor and 
2-phase center lapped stator

009 90 30-70

008 90 30-125

007 180 30 70

006 180 JO 125

010 90 120 70

020 90 120 125

012 160 120 /0

021 180 120 125

014 90 3CO 70

030 90 300 125

at

120

300
3 00

*5 
355 • 010

65

65

25

25

604A AUTO 
TRANSFORMER DRIVE
Used with step servo controller and pulse 
source to control variable auto trans 
former independent of line frequency 
Operates open loop without overshoot, 
eliminating need for compensation by 
conventional servo mechanisms. Positions 
autotransformer accurately within 0.2 
Control rate up to 110 increments per 
sec Power: 28v de. 1 amp max. De 
signed for use with Gen Radio Co W20 
or M20 Variac” Other drives available 
to specification.

•• e »ec
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DIMENSIONS 
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Still
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m 25 C 
(Irth or I
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-55 to
. 125’C

502A PULSE GENERATOR 
MODULES
An adjustable pulse train source avail 
able m live ranges’ 4-16. 7-30. 25 70, 
45 150 and 65 300 pps. Pulse amplitude. 
26v - 5v; pulse width 15-100 /zsec; rise 
and fall lime under 10 /zsec, frequency 
stability - 10% Weighs two ounces in 
MIL-T 27A-AH can Two x %" stud 
mounts Specify pulse rate range and re
quired operating temperature range (from 
-55^0 to 70' C or from -55rC to 125°C)

C.nett •« ... v -., , 
Cojt>ei;«i

ISO B> 
55 to 55 t< 

./DC . 125 (

I Step-Servo digital components for reliable, accurate, low-cost automated control systems

55 to + 125’C 

-55’ to -r 70’C 

-55’ to + 125’C

55’ io r 70’C

55’ to ~ 125-C

55 to - 70’C 

-55’ to ; 125 C

55’ to - 7O’C 
55’ to - 125’C

101A PULSE GENERATOR
An inexpensive lab or field instrument 
for step-servo testing or general digital 
application Pulse rale adjustable Irom 
4 pps to 108 x 103 pps pulse ampli
tude from 0 to 40v (no load); pulse width 
from 5 /zsec. to 8 ms Rise or fall 
time 1 0 z«sec with negligible overshoot 
Output imp. 200 ohms. Size 9"H, lO’/i" 
W. 9"D Wt 8Vi lbs U5v ac. 60 cps. 
50w.

402A AUTOMATED 
VOLTAGE CONTROLLER
Produces an adjustable and externally 
programmable regulated output from 
0.5v to 135v ac over entire input range 
from 50 to 135v ac (single phase 60 
cps ). Incorporates step-servo driven vari
able auto transformer. Regulation adjust 
able to 2% over output range, response 
time adjustable to 14v per sec ; 20 amp 
output External program input 2000 
ohms per volt Cabinet model. 11>."H. 
24 ’W 15"D. 74 lbs Rack model:' 
10«Z»' K. 19"W. 13’ 0. 48 lbs Also 
available: 25. 60 and 400 cps single and 
poly phase controllers built to spec.

Pulse-operated digital actuators operate bi
directionally in precise increments of 45 
90 , 180° or 360° per pulse Provide ac
curate shaft rotation without feedback or 
position pick off to actuate counter . x-y 
p’otters. potentiometers, transducers. 
Snitching mechanisms and other digital-lo- 
analog and analog to-digital conver..ions 
Shock free magnetic delenting j>h vides 
smooth stepping up to 250 pps ami .. 
■ng speeds up to 800 pps Available from

15

Msts>
St»l9» 

Ret-»liic« 
lONmt ct< 

FMwl

DIMENSIONS
IlfCMU

R«fU»r 
Dun

stock in BuWeps frame sizes 5.8. 11 
and 23 with a wide variety of torque, 
inertia, pinion, size and impedance speci 
hcations. designed to meet all applicable 
paragraphsol MIL E-5272B ami MIL i 
5400 Bearings arc ABEC Class 5 or better, 
stainless steel construction, cla .. H insu
lation Standard All units rated at 28v de 
Custom units available to specification
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LABORATORY LAUNCH PAD

SUNNYVALE, PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA 

CAPE CANAVERAL. FLORIDA • HAWAII

I:

Lockheed MISSILES AND SPACE DIVISION

Systems Manager for the Navy POLARIS FBM and the Air Force AG ENA 
Satellite in the DISCOVERER and MIDAS Programs

II

“In-house” missile flights are a daily occurrence at Lockheed 
Missiles and Space Division. The advantages of “flying” the 
POLARIS FBM inside the laboratory, on an amazing 
internally-developed simulator, are obvious.
The simulator performs many developmental and test functions. 
When the missile is first conceived, performance characteristics are 
cranked in; basic overall requirements are read out. Later, the simulator 
details the functional requirements of each subsystem and calculates 
specifications for hydraulic, electronic and pneumatic hardware.
As each component is built, it replaces its computer counterpart.

Finally, the whole guidance and flight control package is put through 
simulated flights for final checkout. But that isn’t all. The simulator 
also performs the role of post-flight evaluation detective when it is 
fed tapes of actual flights, and the effects are observed on 
earth-bound hardware.

It is with such elaborate equipment, guided by engineers and 
scientists of outstanding calibre, that Lockheed Missiles and Space 
Division has attained its place in the forefront of missile and space 
technology. And such progress is constantly creating key positions for 
other engineers and scientists of proved ability, so they may take up 
the exciting challenges offered by Lockheed and share in its rewards. 
This unusual organization is located in Sunnyvale and Palo Alto, 
on the San Francisco Peninsula in California. For an informative 
brochure, “Your Place in Space,” write to: Research and 
Development Staff, Department M-31B, 962 West El Camino Real, 
Sunnyvale, California. U.S. citizenship or existing Department of 
Defense industrial security clearance required. All qualified 
applicants will receive consideration for employment without regard 
to race, creed, color, or national origin.
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—W. G. ABRAHAM, 
SECRETARY, 

SEVENTH REGION, 
IRE

Deplaning at Phoenix for the Seventh 
Region Conference was one contingent 
of the WESCON Board of Directors, 
which made a special presentation on 
WESCON's 1961 plans to the Seventh 
Region directors during the course of 
the meeting. Shown in ascending order 
are Air. and Airs. Albert J. Adorns, Dr. 
John I7. N. Granger, and Calvin K. 
Townsend of the San Francisco Bay 
Area, and Donald C. Duncan, a direc

tor from the Los Angeles area

capabilities of the medium sized 
tions and rotates among them on a 
somewhat flexible schedule. This allows 
a larger number of engineers and espe
cially the younger ones from the smaller 
population centers, the opportunity of 
attending and participating in a large 
conference without the expenditure of 
time and money that is involved for 
them to go to WESCON. In addition 
they are afforded a time-saving oppor
tunity of seeing at the trade show dem
onstrations of operating electronic 
equipments that might be useful to 
them in their work.

The 1961 7th Region Conference was 
held in sunny, pleasant Phoenix, April 
26 to 28. The emphasis of the papers 
was on the subject of Spectrum Man
agement (interference problems) and 
Electronic Control (computer and other
wise), both subjects of great interest in 
the Phoenix area. Since there were 
never more than two simultaneous ses
sions, the atmosphere was much more 
relaxed than at the larger conferences 
and there could be much more intimate 
discussion, both in sessions and out. A 
special evening session presented a 
group of well prepared and well pre
sented, informative student papers, pre
viously selected by contests in the vari
ous sections. The quality of the papers 
was very gratifying and deserves much 
greater participation by the adult IRE 
members at the conferences.

The 7th Region Conference of 1962 
will return after a two-year absence to

regional roundup
THE REGIONAL CONFERENCES

One of the activities sponsored by 
the 7th Region that is specifically de
signed as a service to members of the 
smaller sections is the 7th Region Con
ference, held annually in the spring. 
This conference, which usually is com
bined with a trade show, is designed 
to counterbalance WESCON which logis
tically is confined at present to the Los 
Angeles and San Francisco areas be
cause of its size The Regional Confer
ence is on a scale compatible with the

sunny (?), pleasant Seattle. This is by 
special dispensation of the 7th Region 
Committee and through the courtesy of 
the Salt Lake Section where it was 
originally scheduled. The purpose of 
this rescheduling is to permit participa
tion in the "Century 21" Exposition be 
ing held there during the summer to 
celebrate the growth of the West. Since 
electronics has been such a factor in 
that growth, it is only fitting that the 
IRE should participate in the celebra
tion. In keeping with the occasion the 
Board of Directors of the IRE will con
vene there for their only meeting out
side of the New York headquarters. A 
Student Papers Contest will again be 
featured.

The added attraction of the first in
ternational exposition in the West since 
1939 should make for an even more 
interesting and informative 7th Region 
Conference in Seattle. Remember the 
dates—May 23-25, 1962.
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ENGINEERED ELECTRONICS COMPANY
1441 EAST CHESTNUT AVENUE • SANTA ANA, CALIFORNIA
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FROM LOGIC EQUATION 
TO SYSTEM PROTOTYPE

ENGINEERED 
ELECTRONICS 

l Company .

UN ONE STEP
That’s how simple it can be when EECO’s new U-Series 
Digital NOR-Circuit modules are used. Engineering time 
can be spent designing systems, because EECO has taken 
care of circuit details. The first units of this new family of 
compatible germanium transistor circuit modules operate 
over the frequency range of 0 to 25 kcs. These units are 
designed to meet the requirements of MIL-STD-202B, as 
modified by temperature specifications of individual units.

PACKAGING
Two packaging styles are available. Both use all-welded 
electrical connections and both are encapsulated. Rectan
gular units with wire leads (to simplify dip-soldering) are 
available for installation on circuit cards. Cylindrical units 
with pins are available for installation in tube-type sockets. 
This latter package is admirably suited for system bread
boarding. System wiring can be accomplished at the sock
ets; modifications in system design can be performed easily 
and rapidly. The cylindrical packages measure %" diameter 
by 1.0" seated height. The rectangular packages measure 
0.95" long by 0.95" wide by 0.5" seated height.

-------®

4

Write, wire, or phone today for detailed information on 
the EECO U-Series of NOR units or for information on 

any of our other families of digital circuit modules.



MORE PROGRAM (THURS.)

26/3

M. Peckhart, Motorola, Chicago, III.

SESSION 27

Room B—2:00 P.M.-4:30 P.M.

27/1

27/2

T O U 27/3

27/4

Telephone Laboratories,Bell

SESSION 28

Room C—2:00 P.M.-4:30 P.M.

28/1

28/2

and Organizer: Professor E. I.

july 1961

I”- n

■

Chairman and Organizer: Willis H. Yocom, 
Vartan Associates, Palo Alto, Calif.

Chairman and Organizer: Dwight E. Teal I, 
Lenkurt Electric Co., Inc., San Carlos, Calif.

M. Lakits, Compcignio Francaiso Thomson-Hous
ton, Paris, Franco.

Sponsored by Professional Group on Vehicular 
Communications

NONLINEAR CONTROL SYSTEM 
THEORY

A 50-MICROWATT BWO AND 0.5 WATT 
TWT FOR CW OPERATION AT 50-60 KMC

A BROAD-BANDING THEORY OF THE 
KLYSTRON AMPLIFIER OUTPUT CIRCUIT

THE USE OF THE 15 KC TERTIARY 
CHANNELS IN THE 150 MC BUSINESS 

RADIO SERVICE

MATHEMATICAL ANALYSIS OF 
AUTOMATIC GAIN CONTROL CIRCUITS

R. C. Davis, 3817 Finecraft Drive, Claremont, 
Calif

ON THE APPLICATION OF LYAPUNOV'S 
SECOND METHOD TO THE SYNTHESIS OF 

NONLINEAR CONTROL SYSTEMS

A. Stubberud, C. T. Leondes and M. Margolis, 
University of California, Los Angeles, Calif.

Student award winners honored at the 
San Francisco Section meeting: Paid 
Ahern, Santa Clara; F. H. Taylor, Stan
ford; and Ahsani AU Reza, Healds; get 
a personal greeting from Don Dunn

Although the annual San Francisco Section meeting was a spirited affair, some of 
the animation evident in this general view was actually introduced by a special 

photographic process under development by the staff

W. Raub, Microwave Electronics Corp., Palo 
Alto, Calif.

Sponsored by Professional Group on Electron 
Devices

C. Romiguiore, Compagnic Francaise Thomson- 
Houston, Paris, Franco.

MEASUREMENT OF IMPEDANCE OFFERED 
TO THE BEAM BY KLYSTRON BROAD-BAND 

OUTPUT CIRCUIT

MICROWAVE TUBES AND 
PARAMETER MEASUREMENTS

THE USE OF QUASI-STATIC MODE 
APPROXIMATIONS IN THE DESIGN OF 
BROADBAND, SLOW-WAVE STRUCTURE 

IMPEDANCE MATCHES

J
Putting the pilot ashore, San Francisco Section Chairman Kais el, second from 
left, &ets l^e bon voyage from private citizen Dunn while, of Secretary Suss kind, 
Vice Chairman Lacy, and Treasurer Waterman, only the latter looked appro

priately apprehensive

regional roundup
THE SAN FRANCISCO YEARLY BLAST

By six o'clock on June 15, members 
attending the annual dinner were on 
their way to the Section's biggest social 
get-together. Certainly the nicest food 
in the memory of veteran members was 
served to a variety of distinguished Sec
tion hands (see illustration) from downy- 
cheeked student-award winners to Ar
nold Van Mill, according to Toastmaster 
John R. Whinnery, the only member 
present who had actually worked on a 
radio.

The Section's three new Fellows: R. N.
(Continued on page 32)

I

I
■ 

■

i

D. O. Melroy, 
Murray Hill, N.

Chairman u..„ _.o
Jury, University of California, Berkeley 

{Continued on page 32)

28/3 DUAL MODE FILTERING OF POLYNOMIAL 
SIGNALS IN NOISE

L. G. Shaw, Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y.

Sponsored by Professional Group on Automatic 
Controls



Fhese pulse transformers sent the old “gum ball” back to the candy shop

Pulse Engineering, Inc / 560 Robert A venue / Santa Clara, California / CHerry 8-6040

Cost, as a matter fact, is an important part of this 
pulse transformer face lifting story... important 
because it stays the same. These precision shape 
units (in the four case styles illustrated or to custom 
dimensions in quantity orders) are available at the 
same price as their haphazardly shaped predeces
sors. The secret: an exclusive transfer molding 
process that bonds the epoxy under 1000 psi at 300 
degrees F. without disturbing the delicate works of 
the units. Available with weldable leads if required, 
and in either flame retardant or self extinguishing 
epoxy. The four shapes shown are in production.

Pulse 
Engineering 
INQ

I

Shapes that are precise to within ten mils —and the 
:eauty of these new miniature pulse transformers is 
nuch more than skin deep. They are more uniform 
iectrically and the higher density completely elimin- 
ics porosity and voids. Epoxy bonding to metal leads 
rovides positive sealing and avoids interior contami- 
ation. An independent testing laboratory report (if 
ou want a copy, just holler) proves that these units 
/ithstand abusive environmental conditions. Just how 
busive? Well, you’d have to buy metal encased trans
ormers with glass-to-metal end seals — at 30% more 
ost —to match their reliable performance.

/e look forward to showing you this new development 
I Booth 2808 during wescon. But don’t wait ’til then. 
:nd right now for test report and complete information.



MORE PROGRAM (THURS.-FRI.)

30/2

30/3

SESSION 31

Friday, August 25

Room A -10:00 A.M.-12:30 P.M.

r o un 31/1

31/3

SESSION 32

SOLID STATE DEVICES II

Room B—10:00 A.M.-12:30 P.M.

the scope and intensity of the very active electronics industry

32/3

page 36)

july 1961

International IRE president chats with Los Angeles Section officers Gerry Golden- 
stem, treasurer; Einar Ingebretsen, secretary; (Dr. Berkner); and John Guarrera, 

chairman. Not present, Donald R. Proctor, vice chairman

Chairman and Organizer: Professor A. E.
Siegman. Stanford University, Stanford

Chairman and Organizer: Professor Von R. 
Eshleman, Stanford University, Stanford

Sponsored by Professional Group on Microwave 
Theory and Techniques

R. D. Baker, R. D. Egan and L. D. Sender, 
Granger Associates, Palo Alto, Calif.

A. M. Peterson, Stanford University, and Stan
ford Research Institute, Menlo Park, Calif.

Sponsored by Professional Group on Antennas 
and Propagation

PROPAGATION STUDIES FOR NEW 
COMMUNICATIONS TECHNIQUES

A SOLID STATE SPIN ECHO MEMORY 
SYSTEM FOR A MICROWAVE COMPUTE*

THE AMMONIA BEAM MASER AS A 
STANDARD OF FREQUENCY

LABORATORY SIMULATION OF VLF 
PROPAGATION AND UNDERGROUND 

ANTENNA PERFORMANCE

FREE ELECTRON SCATTER AS A 
COMMUNICATION MODE

32/1 P-N JUNCTION CHARGE STORAGE DIODES

J. L. Moll and S. Krakauer, Stanford University, 
Stanford, Calif., and R. Shen, Harvard Univer
sity.

32/2 A NEW SEMICONDUCTOR TETRODE, THE 
SURFACE-POTENTIAL CONTROLLED 

TRANSISTOR

C. T. Sah, Fairchild Semiconductor Corp., Polo 
Alto, Calif.

Sponsored by Professional Group on Electron 
Devices

J. A. Barnes, D. W. Allan, and A. E. Wain
wright, National Bureau of Standards, Boulder, 
Colo

L K. Wanlass and J. R Singer, University of 
California, Berkeley, Calif.

P-N-P DOUBLE DIFFUSED GERMANIUM 
SWITCH

J. Brixey and W. Jaeger, Texas Instruments 
Inc., Dallas, Tex.

(Continued on

Only two of the five individuals selected by the Los Angeles Section for its annual 
awards were able to attend the June 13 meeting where certificates were given. 
They are: Jack Wills, San Fernando IRE chairman, second from left, and Norbert 
Lorentz, Section historian, center. Matthew Brady, represented by Henry Richter, 
extreme left, was in Washington, D. C., aiding LI. S. defense, Burgess Dempster, 
represented by Don Proctor, fourth from left, was in Europe studying the inter
national market, and A. N. Curtiss, represented by Jim Bartell, had been promoted 
to head the RCA science center, Princeton, New Jersey. All of which points up 

in Los Angles

T. C. Lartcr, M. E. Louaprc and A Stogryn, 
Space Electronics Corp., Glendale, Calif.

' !

Chairman and Organizer: Gordon Moore. 
Fairchild Semiconductor Corp., Palo Allo

west coast to speak before the Section, 
at the annual installation meeting. His 
topic was "Electronics in the Space 
Age." Greeted at the airport by Section 
officials, he attended a press conference 
which was followed by a luncheon 
where he talked with professional 
group officers. Prior to the evening Sec
tion meeting, Dr Berkner met the Sec
tion's executive committee at a cocktail 
reception party at the Biltmore Hotel.

With an approximate growth of 1000 
members since June 1960, the Section 
starts a new term with 9300 members 
in the Los Angeles Section, which in
cludes 22 professional groups and seven 
subsections, the newest addition being 
the Crescent Bay Subsection, established 
June 22, 1961.

regional r oundup
LOS ANGELES PASSES 9K

A successful 1960-61 term was cli
maxed by the installation of the 1961- 
62 officers at the June 13 Section meet
ing. The new officers are: John Guar
rera, Guide Manufacturing Co., chair
man; Donald R. Proctor, Electronic En
gineering Co. of California, vice chair
man; Einar E. Ingebretsen, Guidance 
Technology, Inc., secretary; and Gerry 
Goldenstern, Business Development As
sociates, treasurer. Henry L. Richter, 
Electro-Optical Systems, and Robert 
Hansen, Aerospace Corporation, will 
serve as members-at-large.

Dr. Lloyd V. Berkner, national IRE 
president, made a special trip to the

31/2 SYNCHRONIZED-OBLIQUE IONOSPHERE
SOUNDING FOR H-F OWF DETERMINATION
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electronic parts

WATERBURY 20, CONNECTICUT

I

• FUELING AND PROPULSION
• MECHANICAL EMPLACEMENT
© STANDARDS, SAFETY, QUALITY
o LAUNCH CONTROL AND CHECKOUT
o ELECTRO-MECHANICAL INTEGRATION

II

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION for EMPLOYMENT 
WITHOUT REGARD TO RACE, CREED. COLOR OR NATIONAL ORIGIN.

Direct all replies to: 
Mr. Richard Bernard 
RCA Service Company 
Box 2578, Dept. SG-7 
Van Nuys, California

RCA SERVICE COMPANY
A DIVISION OF RADIO CORPORATION OF AMERICA

ENGINEERED
^4 ualcMte

Please send more information about:
Rapid advancement opportunity in my 
professional area circled above.
Ideal family living conditions in greater 
Marysville area.
Challenging RCA Service Company Titan 
Project.
Liberal RCA Employee benefit program.
Send RCA application form.

If possible, arrange a personal interview at my convenience in:

Marysville, California.
Other (Write in) ---------------------------------

CLY-DEL
MANUFACTURING COMPANY

If you are a qualified Missile Engineer and would 
like more information about the challenge and ben
efits awaiting you at the RCA Titan Project: (a) 
circle your professional area above; (b) check the 
items of information desired below; (c) attach a 
resume of your professional accomplishments to 
this ad and mail today.
If you wish, feel free to send your resume or request 
an application from the address below.

RCA Titan Project, Marysville, California, has a 
limited number of openings for experienced Missile 
Engineers willing to step up to RCA. Openings 
exist at all levels in these engineering areas:

Produced to 
High-Quality 

Standards
Max. Blank: (t" 
Max. Draw 4%"

ENGINEERING 
ASSISTANCE 
Experienced Engi
neers motivated with 
cooperative spirit 
will gladly help you 
plan, develop and 
design your required 
production.

TOOLING 
FACILITIES
The tools for your 
specific production 
can be built, used, 
and stored for your 
future need in the 
complete tooling de
partment.

MANUFACTURING
Quality is the pass
word; efficiency, the 
watchword; economy 
is the stability-word. 
Manufacturing at 
Cly-Del combines ex
perienced planning, 
experienced people, 
and the most modern 
production equip
ment. Your best bet 
for volume produc
tion is Cly-Del.

ASK FOR
FREE BROCHURE
Next to a personal 
tour of Cly-Del faci
lities is the fully- 
illustrated brochure, 
which gives a com
plete insight into 
each Cly-Del depart
ment. Write for your 
copy now.

SHARON ROAD



MORE PROGRAM (FRI.)

SESSION 33

MODERN PARTICLE ACCELERATORS

Room C—10.00 A.M.-12:30 P.M.
33/1

33/2

33/3

A.1.

SESSION 34

CODING FOR RELIABILITY

Room D—10:00 A M.-12:30 P.M.

34/2

o o

34/3

AC SLECTRONK GENERATOR °o

SESSION 35

Room E—10:00 A.M.-12:30 P.M.
35/1

I

Prodi. <1
Representatives in Principal Cities

1

I

i INDUSTRIAL TEST EQUIPMENT CO.
55 EAST 11th STREET • NEW YORK 3. N. Y.

Chairman and Organizer: Harry G. Heard.
Radiation at Stanford, Palo Alto, Calif.

NEW TECHNIQUES TO EVALUATE 
PRODUCT DESIGN

2.
3.
4.

Sponsored by Professional Group on Information 
Theory

Chairman and Organizer: Bernard El spat.
Stanford Research Institute, Menlo Park

Sponsored by Professional Group 
Science

RANK CORRELATION TESTING APPLIED 
TO PRODUCT DESIGN

I. R. Whileman, C-E-l-R Inc., Los Angeles, Colif.

35/2 A SURVEY OF APPLICATIONS OF RADIO

ACTIVITY TO ELECTRONICS

A. J. Moses, Hazleton Nuclear Science Corp, 
Palo Alto, Calif.

THE R-F SYSTEMS FOR THE PRINCETON 
PENNSYLVANIA ACCELERATOR

D. A. Barge, J. Kirschgossner, G. K. O'Neill, G. 
Rees, and J. Riedel, Princeton University, Prince
ton, N J.

Visit Us At Booth #2415, WESCON, 1961
36 —grid- bulletin

MODEL 150$52500

THE ZERO GRADIENT HIGH INTENSITY 
PROTON SYNCHROTRON

V. Crewe, Argonne National Laboratory, 
Argonne, III.

THE RELIABILITY OF CODED AND 
UNCODED BINARY MESSAGES AS A 

FUNCTION OF THE RATE OF SYMBOL 
TRANSMISSION

R. D. Klein, Northeastern University, Boston, 
Mass.

PRECISION 
AC POWER 
SUPPLY FOR 
LABORATORY & 
PRODUCTION USE

SPECIFICATIONS
Power Output ...........................160 V.A.
Fixed Frequency 400 CPS (other freq, avail.)
Variable Frequency ..........  350-450 CPS
External Frequency ..... 50-4000 CPS

To qualify for this position you should have:
An electronic engineering background with technical sales experi
ence.
A good working knowledge of basic circuits and their application.
Familiarity with over-all system engineering.
Some knowledge of shock, vibration, heat, and related environ
mental conditions.

BEAM CAPTURE AND ACCELERATION IN 
THE BROOKHAVEN ALTERNATING 

GRADIENT SYNCHROTRON

Martin Plotkin, E. C Raka, H. Hahn, and H. 
Halama, Brookhaven National Laboratory, Up
ton, N. Y.

EECO NEEDS
SALES ENGINEER

FOR
MINIWELD® SYSTEMS

AND
COMPONENT APPLICATION

The MINIWELD® system is an all-welded, high density circuit as
sembly method developed by EECO and its affiliates.
MINIWELD® is particularly applicable for systems requiring high 
reliability, extreme environment and small size, such as for guided 
missiles, satellites, aircraft, and mobile ground based equipment.

Total Distortion Less than 1%
Regulation Less than 1%
Operates with load of any power factor 
Small size 8%"x 19" Panel

Also Available — Model 250 — 250 VA Power Output

fitly 1961

You will be introducing the MINIWELD® concept to weapons sys
tems management and design personnel. To discuss this position, call 
or write, Merl Perkins, Personnel Manager.

AOB Electronic Engineering (SomipsBiiy of California 
1601 EAST CHESTNUT AVE. SANTA ANA, CALIF. KIMBERLY 7-5501

Sponsored by Professional Group on 
Engineering and Production

Chairman and Organizer: Hugh D. Ken
nedy, Granger Associates, Palo Alto, Calif.

(Continued on page 38)

on Nuclear

SEQUENTIAL DECODING FOR DISCRETE 
INPUT MEMORYLESS CHANNELS

B Rciffen, Lincoln Laboratory, MIT, Lexington, 
Mass.

34/1 ON TIME-VARYING CODING NETWORKS 

A. Marcovitz, Columbia University, New York, 
N. Y.

35/3 OPTIMIZED USE OF INDUSTRIAL DESIGN 

TECHNIQUE

Donald J. McFarland, Latham-Tyler-Jensen, Inc, 
Long Boach, Calif.
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Fuller

Crapuchettes Sensiper

Samuelson

1th Region IRE Fellows: C. Wesley 
Carnahan, director of central research 
planning, Varian Associates, Palo Alto; 
R. E. Samuelson, assistant general man
ager for research and development 
Motorola, Inc., military electronics di
vision, Scottsdale; Paul W. Crapu
chettes, technical director of electron 
tube division, Litton Industries, San 
Carlos; Samuel Sensiper, senior staff 
consultant, Hughes Aircraft Co., Culver

City

ft 
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F

CRITICAL MOMENTS!
I LONG before the 

SCRAMBLE
a successful mission 
begins on the ground 
Critical moments pass during the pre flight check 
of the all-weather F-105D Thunderchief, and its 
equipment Of vital importance are the "eyes” of 
the F-105D ... Nasarr (North American Search and 
Range Radar). The ground support equipment which 
checks out the receivers in Nassarr includes 
STODDART COAXIAL TURRET ATTENUATORS.
Stoddart wide-range attenuators have been selected 
for their efficiency and dependability in this and 
other applications which require:
• Ruggedness
• Close tolerances
• LowVSWR
• Lightweight
• Small size
© Rapid changing of db values
° Easy "Pull-Turn-Push” operation
o Guaranteed reliability
Stoddart attenuators are precision made — com
petitively priced.

A 
/ \

I 
I 
I 
I 
I

I 
/ 

/
I / 

/ 
/

I---~~—
Prompt-delivery 

Send for Attenuator Catalog AT-4

STODDART 
AIRCRAFT RADIO CO., INC.

la Monica Blvd., Hollywood 38, Calif.; HOIlywood 4-9292 
serving 33 countries in Radio Interference control
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Granger Silver

1th Region IRE Fellows: John V. N. 
Granger, president. Granger Associates. 
Palo Alto; Samuel Silver, professor of 
engineering science, University of Cali- 
fornia, Berkeley: Meyer Leifer, chief 

I engineer, instrumentation products.
Ampex Corp.. Redwood City; Leonard 

F. Fuller, retired, Palo Alto
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MORE PROGRAM (FRI.)

SESSION 36

Space-General
Room A—2:00 P.M -4:30 P.M.formerly Space Electronics

36/1

has immediate
opportunities for

36/3ENGINEERS &
SCIENTISTS

SESSION 37

Room B- 2:00 P.M -4:30 P.M.
37/1

G.

SESSION 38

COMPUTER THEORY

Room C—2:00 P.M.-4:30 P.M.
38/1

38/2

38/3

SPACE-GENERAL

38 —g

• Electro Magnetic Theory
• Information Theory
• Communications Theory
• Antennas
• Electronic Circuitry
• Communications Engineering
• Advanced Packaging Techniques
• Computer Design
• Systems Analysis

NEW DEVELOPMENTS IN 
COMMUNICATIONS SYSTEMS

ULTRASONIC AIDS TO THE
MILITARY & INDUSTRY

DEPENDANCY OF CROSSTALK ON UPPER 
AND LOWER CUTOFF FREQUENCIES IN 
PAM TIME-MULTIPLEXED TRANSMISSION 

PATHS
H. M. Straubo, RCA, New York, N. Y

CORPORATION 
formerly Space Electronics Corporation 
777 Flower Street, Glendale, California jnly lc'~^

A DECISION THEORETIC APPROACH TO j 
MACHINE LEARNING AND PATTERN 

RECOGNITION
David Braverman, Stanford University, Stanleys | 

Calif.

rid-bulletin

37/3 THE EFFECTS OF BONDING AND BACKING 
MATERIALS ON THE CHARACTERISTICS 

OF ULTRASONIC DELAY LINES

W. Konig, L. Lambert and D. Schilling, Stanford 
Research Institute, Menlo Park, Calif.

Sponsored by Professional Group on Ultrosonc 
Engineering

Chairman and Organizer: Gilbert G. Brour- 
Amsco Electronics Co., Palo Alto, Calif.

DIODE AND TRANSISTOR LOGIC IN 
SYNTHESIS OF SYMMETRIC BOOLEAN 

MATRICES
Semiconductors, I**

Sponsored by Professional Group on Commun - 
cations Systems

Chairman and Organizer: Alan F. Culbert
son, Lenkurt Electric Co.. Inc.. San Carlos

THE HC-270 — A FOUR PHASE DIGITAL 
DATA TRANSCEIVER

J. E. Toffler and J. N. Buterbaugh, Hughes Com
munications Division, Los Angeles, Calif.

36/2 HIGH SPEED SERIAL DATA OVER 
PARALLEL, LOW SPEED H-F RADIO LINKS

VIA SEPATH
C. S. Krakauer, Rixon Electronics, Inc., Silver 
Spring, Md.

37/2 EVALUATING SONIC ENERGY CLEANING

Dr. Thomas Bulat, Bendix Corporation, Dover- 
port, Iowa.

These positions require PhD degrees in mathematics or 
physics, or BSEE with five years’ experience. Other positions 
are also available for technicians and associate engineers.

A METHOD FOR NON-DESTRUCTIVE 
EVALUATION OF PHYSICAL PROPERTIES 

IN RUBBER-SOLID COMPOUNDS

J. G. Mariner, Stanford Research Institute. 
Menlo Park, Calif.

The primary objective of Space-General is to make signifi
cant technological contributions to national military and 
space programs through the creative utilization of scientific 
talent and advanced electronic techniques. To supplement 
the present staff of nationally reputable scientists and engi
neers additional positions are now available.

H. K. Cooper, Pacific 
Lawndale, Calif.

LOGICAL SYNTHESIS OF UNIT-TIME 

ARITHMETIC CIRCUITRY

Burton Singer, Case Institute of Technolc-j! 

Cleveland, Ohio.

Sponsored by Professional Group on Elect!** 

Computers

Chairman and Organizer: Richard 1. T"- 
ka, Lockheed missiles and space division.
Sunnyvale, Calif.

(Continued on page 40)

Qualified engineers and scientists are presently needed in 
rhe following areas:

Qualified personnel should contact Mr. Pierre E. Brown at 
CHapman 5-7651, to arrange an interview appointment 
and laboratory tour with engineering management repre
sentatives. Saturday and evening interviews may be arranged 
by appointment. All qualified applicants will receive con
sideration for employment without regard to race, creed, 
color or national origin.
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242
Resistance

space vehicle 
power and propulsion

visit our display

1961 WESCON
Booths 1928-1929

Creating a new world with Electronics ---------------------------------

; HUGHES
I

J

KELVIN KLIPS
precision 242 accessories for rapid, high- 
accuracy, 4-terminal measurements. Send 
for Catalog C-31, ESI technical bulletins on 
techniques and advantages of the time 
and labor-saving 4-terminal method.

i
formtr/y/ g^g

Electro Scientific Industries
7524 S.W. MACADAM • PORTLAND 19, OREGON 

ELECTRO-MEASUREMENTS, INC.

MODEL

Measuring System

yly 1961

The Propulsion and Power Systems 
Department of the Aerospace Vehicles 
Laboratory has several unusually 
interesting openings for engineers and 
scientists who are interested in the 
fields of space vehicle power and pro
pulsion. The openings are at all levels 
of experience —from recent graduates 
to the senior staff level. Most of the 
positions will involve design and analy
sis of power and propulsion systems for 
satellite and space probe application. 
Specifically, some of the areas of 
specialization are:

IN THE ESI SYSTEM CONCEPT OF PRECISION MEASUREMENTS — 
the integration of design, instrumentation and ’’state-of-the-art” 
metrology technique to achieve the accuracy and precision of measure
ment demanded by modern science and technology. The matched as
sembly of Kelvin Ratio Bridge, DC generator-detector and Decade 
Resistance Standard provides the high accuracy and resolution essential 
for standards laboratory calibration measurements and is an ideal system 
for use as a production test unit.
O Compares the percentage difference between the unknown resistance and 

the product of the standard resistance times the multiplier. Bridge multiplier 
accurate to better than ^0.005%.

O Makes comparisons to an
techniques.

O Makes direct resistance measurements of — 0.01% accuracy with clip lead 
simplicity without calibration or need for zero resistance or lead resistance 
corrections.

O With Model SR-1010 Resistance Transfer Standards, makes measurements 
over a wide resistance range traceable to an NBS certified standard with an 
accuracy of a few ppm.

Complete system in metal cabinet, S34OO, f.o.b factory. 
Availability 45 to 60 days.

HUGHES AIRCRAFT COMPANY 

aerospace engineering division
At Hughes, all qualified applicants receive considera
tion for employment without regard to race, creed, 
color or national origin.

<1 SPACE POWER SYSTEMS
, The positions will involve analysis and 
[] development of such energy sources 

as: photo voltaic, thermionic, thermo
electric, battery and advanced energy stor
age systems.

A SPACE PROPULSION SYSTEMS 
y The positionswill involve the prelimi- 

(%□ nary and conceptual design and com
parative analysis of all types of chem- - 

ical and electric propulsion systems.

PROGRAM MANAGEMENT
< The positions will be associated with 

the development of solid and liquid 
propellent rocket engines. Advanced 

degrees are preferred and considerable ex
perience in the field will be required.
If you are interested and believe that you 
can contribute, please mail your resume to:

Robert A. Martin, 
Supervisor of Employment 
HUGHES
11940 W. Jefferson Blvd.
Culver City, California

We promise you a reply within one week.
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— gas filled for 
sustained accuracy

High Q values are built into these D-B instruments, and main
tained by rugged, sealed construction with inert gas pressuriza
tion. Accuracy is so high that these wavemeters may be used as 
secondary standards.
Units are unaffected by changes in humidity, altitude, or barometric 
pressure. They operate in any temperature from — 30°C to H-70°C. 

Fewer instruments needed. Each wavemeter covers a wide segment 
of the total range. Only 12 sizes serve from 2.6 KMC to 140 KMC. 
You save budget money on the number of sizes needed. Write 
for literature.

IDENTITY AND USE OF OPERATOR 
CHARACTERISTICS IN ELECTRONIC 

SYSTEMS

DE MORNAY-BONARDI
780 SOUTH ARROYO PARKWAY • PASADENA. CALIF.

Sec us at WESCON SHOW Booths 1414-1416

O
O

"bONARDIj

For complete information, 
call or write

KEWAUNEE 
SCIENTIFIC 
EQUIPMENT 
ADRIAN, 
MICHIGAN

DECISION-MAKING IN PROBLEMS 
UTILIZING INDUCTIVE AND DEDUCTIVE 

INFERENCE

H. C. Rotz and G. H M. Thomas, University of 
Saskatchewan, Saskatoon, Canada.

Sponsored by Professional Group 
Factors in Electronics

Chairman and Organizer: Richard S. Hirsch. 
1.13.Al. .1.7• ant ed Systems Dev Division, 
San Jose. Calif.

Room E—2:00 P.M.-4:30 P.M.
AN ELECTRONICALLY TUNABLE BAND

REJECT FILTER

K. L. Kotzebue, Watkins-Johnson Company, Po‘s 
Alto, Calif.

A NON-DEGENERATE TRAVELING WAVE 
PARAMETRIC AMPLIFIER

K. P. Grabowski, Hughes Aircraft Co., Fullertc 
Calif.

« tf]

1111 e t i n

BOXES
(Specializing in 

Stainless Steel)

Cumar Patel, Stanford University, Stanford 
Calif.

Sponsored by Professional Group on MicroAC-s I 

Theory and Techniques

Chairman and Organizer: Philip S. Carter ,| 
Stanford Research Institute, Menlo Park

MAGNETICALLY TUNABLE NON
RECIPROCAL BAND PASS FILTER USING 

FERRIMAGNETIC RESONATORS

Patel, Stanford

dustry. Our experience and facil
ities qualify us to custom design 
and manufacture, or assemble 
from stock, any of the following 
types of enclosures: glove, vacuum 
and dry boxes; dust free enclo
sures; and controlled atmosphere 
systems.
That’s why we readily say, “We 
make all kinds of boxes.”

on Humon

Room D—2:00 P.M.-4:30 P.M
39/1 THE CONCEPT OF "EQUALIZING ABILITY" 

IN OPERATOR SELECTION AND TRAINING

H. P Birmingham and R. Chernikoff, U S. Naval 
Research Laboratory, Washington, D. C

39/2 ISOLATION OF HUMAN PERFORMANCE 
VARIABLES IN AN OPERATIONAL MAN

COMPUTER SYSTEM

M. M. Okanes, System Development Corp. 
Santa Monica, Calif.

Here's the real “inside dope” and 
we’re not referring to the happy 
young fellow portrayed above. 
(He’s not even a member of our 
organization)
We are a division of Kewaunee 
Manufacturing Co., specializing in 
engineering and production of 
highly technical equipment and 
apparatus for research and in-
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... —r-r PHILBRICK
NO. 4204

Company.

Street

AUDIO
DELAY LINES

Wems, Inc./Amphenol-Borg (Packaged Elec. Div.) 
Exact Electronics , RdF Corp.

r

ELECTRONIC RESEARCH 
ASSOCIATES 

No. 3217-3219

PYRO FILM 
RESISTOR CO. 

No. 2810

IMPORTANT 
LOCATIONS AT
WESCON 1961

Woodside 77, L’.Y.-YE 2-0800 
represented by

M. W. RIEDEL & CO.
13G E. Valley Blvd.
Alhambra, Calif.

W E LOMAT I C

No. 3808-3810

I
©

Burroughs Corp. (CO 

No. 2507-2509

$

M O RTH■

f

If YOU Need
1. Tables of Natural Logarithms, 

Vol. 1 & 2. Integers of 1 to 
100,000 to 16 Decimals, U.S. 
National Bureau of Standards, 
1941.

2. Tables of Sine, Cosine and 
Exponential Integrals.

3. Back-Issue Technical Journals.
4. Learned Society Materials.

OR ANY 
HARD-TO-FIND PUBLICATIONS

Please put me on your mailing list 
for future available materials.

Type L894C with 5000 usee 
features phase linearity of 
± 0.1% in center frequen
cy band, 100 usee rise 
time, 3 db point at 3.5 kc, 
cut-off at / kc. m-derived 
network design plus match
ing of individual sections 
and phase equalization in
sure precision performance. 
Many models in standard 
rack-type cabinets avail
able. Write for data.

COLUMBIA 
TECHNICAL

FANFARE!
FOR YOU AT TSI’S BOOTH 2213-2215 AT WESCON

TECH SER, INC.
* fl * ELECTRONICS ENGINEERING REPRESENTATIVES

3540Wi!shirc Blvd., Los Angeles. DU 5-6051 • 640 Dononoe St . Palo Alto, DA 5-3251 ■ Bo«. 6544, San Diego, AC 2-1121

call or write 
WESTERN PERIODICALS CO.

5734 Tujunga Avenue 
North Hollywood, Calif.

TRiangle 7-9601 STate 1-3971

We also purchase back-issue 
technical journals 

I
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Goldsborough Kipp

Fluke (Calif, only); Hughes (No. Calif, only)
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for quick facts 
on instruments 
-call McCarthy

(<
mfftttnr sjmmhs <-

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
tucson Yuma
Fort Huachuca • ENterprise 7250
PHOENIX:
Phone Pasadena, MU 1-7411 Collect

McCarthy associates, inc.
ENGINEERING SALES & SERVICE

Shell Development Company has an
nounced a reorganization of its Emery
ville research center and the appoint
ment of two scientists to senior man
agement positions: Dr. D. P. Stevenson 
has been appointed director of basic 
and general science. He was formerly 
director of fundamental research. Dr 
T. Baron has been appointed director 
of basic and general engineering. Until 
this time he had been head of the 
chemical engineering department.

PASADENA:
1055 E. Walnut • MU 1-7411

MENLO PARK:
635 Oak Grove • DA 6-7937
SACRAMENTO-FOLSOM:
ENterprise 1-0879 (no toll charge)

• HUGHES AIRCRAFT COJ 
INDUSTRIAL DIV '

The appointment of Robert R. Golds- 
borough, Jr., as manager of the engi
neering operations department at the 
reconnaissance systems laboratory of 
Sylvania Electric Products Inc., has been 
announced. Goldsborough succeeds Ger
ald C. Rich who has resigned. With Syl
vania since 1953, Goldsborough joined 
the company as a senior engineer at 
the electronic defense laboratories. He 
was later promoted to head of the sys
tems test and integration section, and, 
in 1 958 was transferred to the Waltham 
laboratories of Sylvania to assume new j 
responsibilities. He returned to Moun- i 
tain View the following year when that . 
program office was transferred to the 
West Coast.

Melabs recently appointed Stewart C 
Kipp as manager in charge of wester 
regional sales. Kipp was formerly mor.- 
ager of the San Diego Branch of O'Hal
loran Associates, and was on the tech
nical staff of the Motorola research lab 
oratory in Riverside, Calif.

(Continued on page 46)

You’ll gel performance data, price and delivery information from 
McCarthy—plus technical help before and after the sale. Assistance 
from our specially trained engineers helps solve instrumentation problems 
in minimum time. McCarthy provides service and calibration on all lines 
handled.

Write for frequently issued ‘'Instrument Reporter”—a technical 
publication on new developments in instruments.

Instruments io Control . . . Measure . . . Record

region
INDUSTRY NOTES

Six Seventh Region firms have re
cently been approved for membership 
in the Western Electronic Manufacturers 
Association (WEMA): Argonaut Asso
ciates, Inc., Beaverton, Oregon,- Cali
fornia General, Inc., Mektron Division, 
Chula Vista, California; Controls & 
Communications Co., Eugene, Oregon, 
Exact Electronics, Inc., Hillsboro. Ore
gon, Ratelco, Inc., Seattle, Washington, 
Smith-Corona Marchant, Inc., data proc
essing systems division, Oakland, Calif.

seventh
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READ DIRECTLY

425A Microvolt-Ammeter

Make these difficult measurements quickly, easily

Medicine, Biology — voltages in living cells, plants, seeds, nerve voltages

l

=ni4

jtily 1961 grid-bulletin — 43

with drift less than + 4- pv per day, 
noise less than 0.2 pv!

i

and

1/ZIZ

Engineering — minute de potentials, difference voltages, nulls; resistances from milliohms 
to 10 megmegohms (with external de source). Also use with Esterline-Angus, other 
recorders

SPECIFICATIONS
MICROVOLT-AMPLIFIER

Voltages: Pos. and neg. 10 Io 1 v end scale.
11 ranges, 1-3-10 sequence.

Current: Pos. and neg. 10 /x/xa to 3 
18 ranges, 1-3-10 sequence.

Input Impedance: 1 megohm on voltage ranges,
1 megohm to 0.33 ohms on current ranges.

Accuracy: —3% of end scale.
AMPLIFIER:

AC Rejection: At least 3 db at 0.2 cps, 50 db at 
50 cps and approx. 60 db or more above 60 cps

Gain: 100,000 maximum
Output: 0 to 1 v, adjustable
Output Impedance: Depends 

potentiometer, 10 ohms max. 
PRICE: 425A, $500.00 (cabinet);

425AR, $505.00 (rack mount).
Data subject to change without notice 

Price f.o.b. factory

HEWLETT-PACKARD COMPANY
1071A PAGE MILL ROAD - PALO ALTO, CALIFORNIA, U.S.A.

CABLE ••HEWPACK” - DAVENPORT 6-7000
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

on setting of output

ma end scale.

3939 Lankershim Blvd., North Hwd., 
rgu, iujj jnuiioi ot., AC 3-8106; Phoenix, 641 E. Missouri 
5-5586; Las Cruces, 114 S. Water St., JA 6-2486.

Above are but a few of the reasons why the 4/) 425A does the 
work of complex equipment arrays faster, more simply and 
dependably.

In addition to extremely small voltages and currents, Model 
425A measures resistances from milliohms to 10 megmegohms, 
in conjunction with an external current source.

Get complete details today from your (& representative, or 
write direct.

CONTACT OUR ENGINEERING REPRESENTATIVES, NEELY ENTERPRISES, FOR INFORMATION —Los Angeles, 3 
TR 7-0721- San Carlos, 501 Laurel St., LY 1-2626; Sacramento, 1317 Fifteenth St., Gl 2-8901; San Diego, 1055 Shafter St. 
Ave., CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., N.E., Al f . ‘

Use of a photoelectric chopper instead of a mechanical vibra
tor, insuring low noise and drift. Protection against 1,000 volt 
momentary overloads. Probe minimizing thermocouple and 
triboelectric effects. Heavy ac filtering.

Physics, Chemistry — grid, photomultiplier circuits, vacuum ion levels, thermocouple 
potentials, voltaic currents in chemicals
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MO-PERMALLOY 
POWDER CORES

ON THE SHELF— 
ARNOLD CORES
IN WAREHOUSE STOCK
Let us handle your inventory prob
lems and save you time and money 
on your magnetic core requiremen ts.

Extensive stocks of four types 
of Arnold cores in the most popu
lar sizes have been set up in our 
Marengo, Illinois and Fullerton, 
Calif, plants. Subject of course to 
temporary exhaustion of stock by 
prior sales, these cores will be 
shipped the same day on orders re
ceived at the warehouse by 12:00 
noon. When cores are out of stock 
at the nearest plant, we may be 
able to ship within 24 hours from

6T TAPE CORES: 
DELTAMAX, SQUARE 

PERMALLOY and 
SUPERMALLOY

SILECTRON
C, E and 0 CORES

the other.
Arnold core products covered 

by this warehouse stock program 
include: 1) Silectron C, E and O 
cores in 2, 4 and 12-mil tape. 2) 
Type 6T aluminum-cased cores of 
Deltamax, Square Permalloy and 
Supermalloy, in 1, 2 and 4-mil 
tape. 3) Mo-Permalloy powder 
cores, both temperature-stabilized 
and unstabilized types, ranging 
down to “cheerio” sizes. 4) Iron 
powder toroids, threaded cores 
and insert cores.

All four products are available

ON POWDER 
CORES

ADDRESS DEPT. LA-7

^ARNOLD
SPECIALISTS in MAGNETIC MATERIALS

LOS ANGELES, Office: 1551 E. Orongethorpe Av®., 
Fullerton, Calif. Telephone; TRojan 1-1560 

Offices also in San Francisco, Portland and Seattle

in a wide range of selection, for 
your convenience and economy in 
ordering either prototype design 
lots or regular production quan
tities. • Stock lists, bulletins, etc. 
are available -write for informa
tion. The Arnold Engineering 
Company, Marengo, III.
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FRANCHISED STOCKING DISTRIBUTORS
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SEND FOR COMPREHENSIVE TECHNICAL CATALOG

A
a

See us at the WESCON Show Booth 411
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1 THRU 200 PIECES AT...
FACTORY O. E. M. PRICES
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Size 
sealed to

120
120
V.5
155

company, inc.
East Mineola Av., Valley Stream, N.Y,

to 
_Q>
OJ 
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£
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24 hour DELIVERY 
MINIATURIZED

o
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WEST COAST WAREHOUSES
•Arthur L. Bolton Company 

1060 Evelyn Street 
Menlo Park, California 
DAvenport 1 -4332

•Richard A. Strassner Company 
Los Angeles 27, California 
Hollywood 3-5694

F.Vf 
Qrirtge

r^ANS0STO
SFORMERS

Designed specifically tor 
ti • .

and audio
Frequency response

Af mill through f" 
Mil l 27A.

dc-dc converter 
CIRCUIT

lit__ i

SupP1*

. ...W5/115/U5''ons"-
sealed to ^‘'^..mafion- 

Catalog

NEW JERSEY, MOUNTAINSIDE 
Federated Purchaser, Inc.

NEW YORK, LYNBROOK
Peerless Radio Distributors

NEW YORK, MINEOLA 
Arrow Electronics, Inc.

NEW YORK, NEW YORK CITY 
Harrison Radio

NEW YORK, BUFFALO 
Summit Distributors, Inc.

NEW YORK, SCHENECTADY 
Schenectady Electronics

NEW YORK, UTICA 
Valley Electronics Labs Inc.

OHIO, CLEVELAND
Main Line Cleveland, Inc.

PENNSYLVANIA, PHILADELPHIA 
Phila. Electronics Inc.

TEXAS, DALLAS
All State Electronics

•UTAH, SALT LAKE CITY 
S. R. Ross, Inc.

WASHINGTON, SEATTLE
F. B. Connelly Co.

CANADA, MONTREAL
Atlas Wholesale Radio Inc.

S * 
« z

•CALIFORNIA, INGLEWOOD 
Newark Electronics Co., Inc.

•CALIFORNA, LOS ANGELES 
Graybar Electric Co. 
Universal Radio Supply Co.

•CALIFORNIA, OAKLAND 
Connex Corp.

•CALIFORNIA, SAN DIEGO 
Telrad Electronic Supply

•CALIFORNIA, SAN JOSE 
Peninsula Electronic Supply

•COLORADO, DENVER 
Ward Terry & Co.

D. C., WASHINGTON 
Electronic Wholesalers Inc.

FLORIDA, ORLANDO 
East Coast Radio of Orlando

ILLINOIS, CHICAGO 
Newark Electronics Corp.

IOWA, CEDAR RAPIDS 
Deeco, Inc.

KANSAS, WICHITA 
Radio Supply Co., Inc.

MARYLAND, BALTIMORE 
D & H Dist. Co., Inc. 
Electronic Wholesalers, Inc.

MASSACHUSETTS, BOSTON 
Radio Shack Corp. 
Sager Electrical Supply Co.

MINNESOTA, ST. PAUL 
Gopher Electronics

MISSOURI, KANSAS CITY 
Jones Electronic Sales

MISSOURI, ST. LOUIS 
Interstate Supply Co.

AN
transist •.-.r’-BVER I 
TRAW Damned specifically to> U

. transistor, servo

70 20K !■
AH Hermetically

an^eighls IH

LOW LEVEL CHOPPER
Efficiently transfers 30 to 500 cps. Trans
ducer or Thermocouple signals to instru
ment amplifiers. Signal level range from 
,5/aV. to 5 volts Resin impregnated to 

. minimize mechanical vibration noise sig 
‘ nal Low hum pick up assured by 3 mu 

metal and 2 copper shields.

MINIATURE 
TRANSISTOR

Available in 8 case types

BawKWC-w,.Dp..r,.n.|.rm ■ r i "
St T Sec.

^nC-DC CONVERTER
M ltemS Designed lor 13.6V. Except 8034 whicfi is «» 

K 28V Input.

I £ k W,CAL

SILICON
power

Srcalalog to. 3<"»'iwa' 
___ ___ ----- S5ifi»Eii«« 

______ - C.T.

VERI-MINIATURE
TRANSISTOR

\ 1 Cl» Wt 1R 07 SIZC Via" * Vlt- * 1/2



MORE NOTES

1

CHOKES
I

ELECTRONSC ENGINEERS & SCIENTISTS

free’" Abacus

and learn about the opportunities for career advancement with our

many client firms in the San Francisco Area (Southern California and

East Coast, too).

• Direct from San Francisco’s Chinatown

july 1961
I
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Professional & Technical Recruiting Associates 
(A division of the Permanent Employment Agency)

825 San Antonio Road, Palo Ako DA 6-0744

Elmar Electronics Inc. 
140-11th St. 

Oakland, Calif.
Federated Purchaser Inc. 

11275 W. Olympic Blvd.
Los Angeles, Calif.

Four promotions in the data process
ing systems division of Smith-Corona 
Marchant Inc., Oakland, have been an
nounced. Harry R. Kattelmann and Stan
ley R. Olson have been named senior 
project engineers. Both were formerly 
project engineers. Herbert P. Stickel has 
been moved up from senior engineer to 
project engineer and Ronald N. Borrelli 
has been promoted to senior engineer. 
All four were with the SCM data proc
essing systems division prior to its for
mation in October 1959, when it was 
the research unit of Marchant Calcula
tors, Inc., which itself is now a division 
of Smith-Corona Marchant Inc.

Companies pay the fee, of course

Dr. Warren A. Christopherson has 
been promoted to the rank of senior 
engineer in International Business Ma
chines Corp.'s engineering center in 
San Jose. A member of the general 
products division development labora
tory, he is engaged in developing non
mechanical memory devices. Christoph
erson joined IBM's San Jose staff after 
receiving the PhD degree from Stanford 
University in 1952. He initially worked 
on an analog-to-digital converter as
signment. He subsequently was mana
ger of a data-transmission group and 
during 1955 was assistant to the di
rector of advanced development at cor
porate headquarters.

1

molded
quality) R.F\

Appointment of Ralph G. Lindstrom 
as manager of the engineering services I 
department for the western develop- | 
ment laboratories of Philco Corporation 
has been announced. Lindstrom has 
been associated with Farnsworth Elec
tronics Co. and Associated Missile Prod- 
ucts Corp. Prior to joining Philco he was 1 
supervisor of engineering services for 
Lockheed Aircraft Service, Ontario, Calif.

during WESCON drop in for a

LOW DISTRIBUTED CAPACITY 
COLOR CODING 
HERMETICALLY SEALED 
TOLERANCES AS SPECIFIED 

in sccordsncG with
MUL-IH5305A, MADE MD CLASS 7

STOCKING DISTRIBUTORS 
Radio Products Sales Inc.

1501 South Hill &
Los Angeles, Calif.

Wesco Electronics
1715 E. Colorado Blvd. 

Pasadena, Calif.

I J. W. MILLER COMPANY * 5917 So. Main St, Los Angeles 3, Calif, j

The J. T. Hill Company, electronic 
manufacturers' representative organiza
tion, announces the following manage
ment changes: Warren R. Huth has been 
elected president while A. Wallace Rus
sell reforms the Company as vice-presi
dent. J. T. (Jerry) Hill, who founded the 
original J. T. Hill Sales Company in 
1926, will continue as chairman of 
the board.

Huth, who will continue to function 
as sales manager, joined the Company 
as a field engineer in 1952 and was 
appointed sales manager in 1957. Rus
sell first came to the J. T. Hill Company 
as application engineer in 1955 and 
was appointed engineering manager in 
1 957. He will serve as general manager 
of J. T. Hill Company.

Nr
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As near as your telephone' 
That's Narda's complete line 
of Bolometers (Barretters) and 
Thermistors for all frequency 
ranges, including cylindrical 
(821). crystal (610). disc 
(603). and miniature (604) 
configurations.

13°41 Cerise Avenue
Hawthorne, California

GUDELACE 
TAKES THE 

SLIPS 
OUT OF 
LACING

Crosby-Teletronics Corp.
Tensor Electric Development Co.

__ ' i a half hitch and pull | 
I—no need for an extra finger

engineered magnetics 
Division of Gulton lndustries,

Excellent opportunity for bright 
young man to join a quality 
manufacturer of transistorized 
power conversion equipment. 
Work includes making custom
er sales contacts and subsequent 
cost and technical proposals. Po
sition requires B.S.E.E. and ex
perience in transistorized equip
ment. Sales experience desirable. 
Include age and photo with res
ume.

for the best sources of—1|—voltage 
current——resistancefrequency •

—inductance and 
are standards-. F 
Schwarz Sales Co.|Vl^

IlabP
Labs., Inc. I Epic., Inc.

Wright Corp, i 1

◄ ■< •..fob

systems c
Research Corp.
Barnes Development Co.

Ih<* narda microwave 
corporation

O’HALLO:
ELECTRONICS ENGINE

11636 VENTV^aarm- 
NORTH HOLLYWOOD, CALIFORNIA

/X'

NOW! Get NARDA
BOLOMETERS AND THERMISTORS 
delivered in 24 hours or less!

O Halloran Associates maintains complete 
stocks in North Hollywood. A phone call from 
you is all that’s needed!

Call before 3pm 
TRiangle 7-0173 
STate 9-0551

and your order will be on Its way the same evening! 

esBi

» __ --------

| |—capacitance

many more th© best SOUTCeS
l] The Eppley Lab., Inc. <^>Rohde & 

Holt Instrument Labs. Physics Research 

TEST EQUIPMENT: Curtiss-
H. H. Scott, Inc.

— ----------- MODULES &

Navigation Computer Corp. BB
Frontier Frontier Electronics, Inc.

for these 
sources 

and "Hi-g" service 

w.’./r. geist corn/nrnr/electronic manufacturers 
REPRESENTATIVES 3177 Glendale Blvd., Los Angeles 39, California ’Phone: NOrmandy 5-1195 
(San Francisco area) P. 0. Box 643, Cupertino, California ’Phone: Yorkshire 8-1608 (Mt. View) 
AT WESCON ... San Francisco Aug. 22-25 go Geist at Booths 3305-07, 3320 (Burr-Brown 

Cnm i 7S76-28 (Rohde & Schwarz Sales Co.), 4515 (Navigation Computer Corp.)

! nu f)

Try this simple test. Tie a piece of Gudelace around a pencil in 
one end. Gudelace’s flat, nonskid surface grips the pencil- -------
to hold Gudelace in place while the knot is tied!

Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips KJ 
or rejects—and (hat’s real economy. Gudelace is the original flat lacing tape. It’s V 
engineered to stay flat, distributing stress evenly over a wide area. The unique nonskid '
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace '
is made of sturdy nylon mesh, combined with special microcrystalline wax, for out
standing strength, toughness, and stability.

Write for a free sample and test it yourself. See how Gudelace takes the slips—and 
the problems—out of lacing.

GUDEBROD BROS. SILK CO., INC.
Electronic Division West Coast Office Executive Offices

225 West 34th Street 2833 S. Olive Street 12 South 12th Street
New York 1, N.Y. Los Angeles 7, Calif. Philadelphia 7, Pa.

Visit Gudebrod's Booth 4718 at the WESCON Show

SB
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SERVING THE WEBT BESTS

QOALDTY ELECTRONIC COMPONENTS

©ONOHEJt

TEFLON TERMINALS CORDLESS PROGRAM BOARDSSUB-MINIATURE RF CONNECTORS

july 196!48 — grid - bull e tin

September 12 — Eighth Annual San 
Francisco Bay Area Quality Control Con-

And for immediate, off-the-shelf deliveries of Sealectro products— 
call your Sealectro distributor:

R. V. WEATHERFORD CO.,
Glendale,
Palo Alto & Anaheim

PENINSULA
Electronic Supply, 
San Jose

Hospitality Suite: 
THE TOWER, 

RICKEY’S INN 
PALO ALTO

GRAYBAR
Electric Co., Inc.,
Los Angeles & Van Nuys

Representing Sealectro in California:
RICHARD A. STRASSNER CO.,

Los A ngeles & Los A Itos

NORTHERN CALIFORNIA PERSONNEL AGENCY 
(A Technical Agency)

407 California Ave., Palo Alto 

DAvenport 6-7390

See Special Exhibit

WESCON
BOOTH 716

ference. Cubberley Hall, Stanford Uni
versity, Palo Alto, California. Chairman 
of the conference is Grant Ireson, execu
tive head of the Stanford University In
dustrial Engineering Department.

ISEALECTOBOARD

August 1—Papers for 1961 Special 
Technical Conference on Non-Linear 
Magnetics (Los Angeles, November 6-8). 
Contact Dr Ted Bernstein, Space Tech
nology, Laboratories, P.O. Box 95001, 
Los Angeles 45, California.

August 18 — 200- to 500-word ab
stracts in duplicate (original on white 
bond paper, typed double spaced) for 
Conference on Magnetism and Mag
netic Materials (Phoenix, Arizona, No
vember 13-16). Send to: F. E. Luborsky, 
General Electric Co., Research Labora
tory, P.O. Box 1088, Schenectady, N. Y.

September 5-8—16th National Con
ference of the Association for Comput
ing Machinery and First International 
Data Processing Exhibit. Statler-Hilton 
Hotel, Los Angeles, California. Benjamin 
F. Handy, Jr., Litton Systems, 5500 Ca- 
noga Ave., Woodland Hills, California.

CORPORATION
139 HOYT STREET • MAMARONECK, N.Y.

or send resume to:

PAPERS CALLS
July 1—500-word abstracts for In

ternational Symposium on Aero-Space 
Nuclear Propulsion and 8th Annual 
Meeting of the IRE Professional Group 
on Nuclear Science (Las Vegas, Nevada; 
October 24-26). Send to P. M. Uthe, 
Lawrence Radiation Lab, University of 
California, P.O. Box 808, Livermore, 
California.

September 6-8—Space Electronics & 
Telemetry 1961 National Symposium. 
University of New Mexico, Albuquer
que, New Mexico. General chairman for 
the Symposium is Allen B. Church, San
dia Corporation. For information re
garding program, contact: Dr. B. L. 
Basore, 2405 Parsifal, N.E., Albuquer
que, New Mexico.

TORWEEW CALIFORNIA INDUSTRY
has top openings for 

ENGINEERS, SCIENTISTS, MANAGERS

In telecommunications, microwave antennas and propagation, 
telemetry, logic circuitry, solid state devices, TWT, instrumentation, 

explosive devices.

For confidential referrals on a no-fee basis drop in

Pte-fir

t b e region
CONFERENCES & SYMPOSIA

August 30-September 1—Third An
nual AIME Semiconductor Conference. 
Ambassador Hotel, Los Angeles. Regis
tration fees for the Conference, includ
ing the Proceedings Volume, are $10 
for AIME members, $15 for non-mem- 
bers. Advance registration forms can 
be obtained from J. O. McCaldin, P.O. 
Box 49892, Los Angeles 49, California.



SPECIFICATIONS

AVG.
watts

RN60BCG'/4 350LOW
LOW NoneCGK 250

ELECTRONICS CO., INC.

I 1

—
ACTUAL SIZE

YOUR AUTHORIZED
TI DISTRIBUTOR

MOLDED

260 SAMPLES

CERAMIC 
HERMETIC 

140 SAMPLES 
(K LEAKED)

The extreme thermal shock test is only one of many tests 
that have proven over the past two years that TI type CG Ys 
and CG % resistors are virtually indestructible. Over eleven 
million unit hours of test data have been compiled on mois
ture resistance, thermal shock, extended overload, and load 
life to prove that TI hard glass encapsulated resistors give 
you reliable performance under all environments and operat
ing conditions. When you specify TI CG Ys and CG ’4 
hermetic resistors, you can be assured of getting the most 
rugged, reliable, precision resistors available ... at prices 
you would pay for ordinary resistors!
Take advantage of the proven reliability of TI hard glass 
resistors ... order off-the-shelf from our in-depth stocks 
for immediate delivery.

standard 
resistance ranges

or any of

|tor® silicon

-HIGH
TI 

type 
number

MIL 
designation

< >
o

i o
z
UJ o 
z

5
R

o 
5

2.0
1.5
1.0
0.5 

0
-0.5

maximum 
recommended 

voltage

volts

24.90 to 1 megQ

10Q to 100k

FOR ONLY 5 CYCLES 
------- 1----  
AVG. | 

“"T 
—k-

COATED 

60 SAMPLES

Call or write today for complete specifications on TI’* CQ and CQVs resistors 
Tl's complete line of semiconductors and components: '
silicon and germanium transistors, diodes and rectifiers, precision resistors sen«t< 
resistors, tan-TI-cap^) tantalum capacitors. ’ - -------

wattage 
rating

4747 West Century Blvd. 
Inglewood, California 
ORegon 8-044] 
ORchard 4-8440 
TWX: INGL 4043

Positive Proof: TI HARD GLASS ENCAPSULATED RESISTORS Give You Unexcelled Resistance to Thermal Shock
Make this dramatic test yourself and discover why Texas 
Instruments hard glass encapsulated carbon film resistors 
outperform those of any other construction. First torture 
the resistor by immersing it in molten solder at 350°C — 
then quickly dip it in water. Now, test the device for electri
cal stability and mechanical intactness and you’ll find as we 
have that these precision hermetic resistors are completely 
unaffected by violent thermal shock. Such performance is 
possible ONLY because TI type CG Ys and CG % resistors 
are protected by a hard glass encapsulant and entirely 
solderless construction. These same features virtually elimi
nate possible damage to the resistors during installation 
in your assemblies.

EXTREME THERMAL SHOCK TEST DATA SUMMARY 
50 CYCLES DURATION -65°C TO 155°C HIGH

I I
MIL-SPEC LIMITS

HIGH AVG I

LOW

r 
i 
i 
i

-2-0L~ CG % 

TI GLASS 
HERMETIC RESISTOR 

100 SAMPLES

LOW
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3305-7
2202-4

1602-6
4718
2313-8
2421-7
2415

4030-2
1928-9

Pilot lights
Switch lights
Transistorized switch lights 
Engineered indicating devices 
Incandescent and neon indicators 
Logic lights

24, 25
35

50
2

47
43
39
36

47
4

41
40

23 
44

Radio interference engineering 
sen* ices

Radio interference filters
Electronic wave filters
Thermocouple reference junctions

205
2213-5
1726-8, 1823
1920

5129
502-8, 601-7

2808
616-22, 715-21

2510-2 
716

411
401

Aeronutronic Division, Ford Motor 
Company  

Arnold Engineering Co  
Automation Development Corp  

Cly-Del Mfg. Co  
Columbia Technical Corp  

DeMornay-Bonardi  
du Pont de Nemours & Co. 

(Mylar Industrial)  
Electro Scientific Industries, Inc  
Electronic Engineering Co. of

California  
Elmar Electronics  
Engineered Electronics Co  

Engineered Magnetics  

Geist Co., W. K  

General Radio Co  

Genistron  
Gertsch Products, Inc  
Gudebrod Bros. Silk Co., Inc  
Hewlett-Packard Co  

Hughes Aircraft Co  
Industrial Test Equipment Co

SOUTH 
EXHIBIT 

HALL 
aisus icoo 

IHtOUGH 3700

13, 36
33
29
47

Agency  
O'Halloran & Associates  
Permanent Employment Agency .... 
Pulse Engineering, Inc  
Radio Corporation of America  
Ramo-Wooldridge 
Rantec Corp .......
Sealectro Corp...........................................
Space-General Corp  
Stoddart Aircraft Radio Co., Inc  

Tech-Ser, Inc  
Tektronix, Inc  
Van Groos Co  
Western Periodicals Co ...............

47
46 
31

15,35 
52 
II 
48 
38
37
41

3
21 I 
411

!
I

Page
No.

WESCON
Booth No.

WESCON
Booth No.

Page 
No.

?
I

Cjr&u.istjroTi
A Subsidiary of Genisco Inc. 

6300 WEST ARIZONA CIRCLE. 
LOS ANGELES 45. CALIFORNIA

8

i
8
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ELDEMA & 
ffiERJOSTWR] 
WILL BE IN ATTENDANCE AT WESCON

SAKTAl 1 
SILVOH 1

I DOOM .
■ :

I tOOM I 

SOUTH ANNEX

ARENA
AISUJ 1000 

IM4OUGH 2000

A Subsidiary of Genisco Inc.
1805 BELCROFT AVENUE.
EL MONTE. CALIFORNIA

Kewaunee Scientific Equipment  
Litton Industries—Litton Systems, Inc. 
Lockheed Missiles & Space Division 2711-5 
McCarthy Assoc., Inc  
Microtron Co., Inc .
Miller Co., J. W............................
Neely Enterprises .......
Newark Electronic Company . 

Northern California Personnel

NORTH 
EXHIBIT 

HALL
A31/S 100 

Tm»OcX> >300
fa’t K.’O«

*an JX40C Qu
 

I REGISTRATION^! ***>

^WTU»I I

A13U3 4600
T-tCXIO 51 00 

moouchon. **ah»iais 
and rtoctssiNG Dcmirn to introduce several new products 

7 of both Eldema and Genistron, 
subsidiaries of Genisco, Inc., engineering 
and sales representatives of both organiza
tions will be available to discuss their new 
products as well as existing product lines 
already well accepted.

Booth No. 3702-4
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in California, Arizona,

ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

ONE OF NEELY’S EIGHT OFFICES IS LOCATED CONVENIENTLY NEAR YOU . . . FULLY STAFFED TO HELP FILL YOUR ELECTRONIC NEEDS

a)

NEELY

I

VARI AN ASSOCIATES 
Palo Alto. C-ntcmto

NEELY
NORTH HOLLYWOOD, 3939 Lankershim Blvd. • Ph: TR 7-1282 • TWX: N-HOL 7133 ALBUQUERQUE, 6501 Lomas Blvd.. N.E. • Phone: 255-5586 • TWX: AQ 172
SAN CARLOS, 501 Laurel St. • Phone: LY 1-2626 • TWX: San Carlos-Belmont CAL 94 LAS CRUCES, 114 S. Water St. • Ph: 526-2486 • TWX: Las Cruces NM 5851
SACRAMENTO, 1317 Fifteenth St. • Phone: Gl 2-8901 • TWX: SC 124 PHOENIX, 641 E. Missouri Ave. • Phone: CR 4-5431 • TWX: PX 483
SAN DIEGO, 1055 Shafter St. • Phone: AC 3-8103 • TWX: SO 6315 TUCSON, 232 S. Tucson Blvd. • Phone: MA 3-2564 • TWX: TS 5981

AT WESCON...
YOUR *’^VIVIAN WILL BE IN
SEVEN PLACES AT ONCE!
You’ll meet us coming... and going! No tricks, no mirrors... it’s just plain Neely sense that more 
locations will give us more chance to see more of you. So look for your Neely Field Engineer at the 
exhibits of these seven leading electronic manufacturers represented by us in California, Arizona, 
Nevada and New Mexico.
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Ramo-Wooldridge designs and produces data 
processing systems, computers, display devices, 
man-machine communication consoles, and 
related peripheral equipment for military and 
commercial applications.
Select openings exist in systems analysis and 
applications, computer programming, equip
ment design and applications engineering.

All qualified applicants will receive consideration for employment without regard to race, creed, color 

or national origin. Write for our free career brochure An Introduction to Ramo-Wooldridge. Address 

Mr. Theodore Coburn at Ramo-Wooldridge, a Division of Thompson Ramo Wooldridge Inc., 8433 

Fallbrook Avenue, Canoga Park, California.


