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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) 
 
August, 1960: 
Cover: The focus of the cover is to remind engineers to drive to L.A. to 

attend this year’s WESCON. 
Page 22: A paper by Bernie Widrow and Ted Hoff is in Session 11, 

“Computer System Theory”, and is entitled “Adaptive Switching 
Circuits”.  It outlines how an adaptive pattern classification machine 
(called Adaline, for adaptive linear) might be trained to give certain 
outputs when it receives certain inputs.  Sounds a bit like what we do 
today with deep neural networks and machine learning. 

Page 52: Jack Kilby of Texas Instruments (and a Nobel prize winner, for co‐
inventing the IC) is a panelist in Session 30, discussing micro‐
miniaturization.  He gives a talk on “Semiconductor Networks”, 
proposing that all the network components can be fabricated on one 
semiconductor wafer.   

Page 64: In a session entitled “Engineering: The Woman’s Role”, Rose Mary 
(Decker) Bernstein presents “A Woman Engineer?” to answer 
questions such as: What kind of women want to do engineering?  Can 
they engineer? Are they accepted by their “fellow” engineers? 
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See us at the WESCON SHOW Booths 801-02
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—Gertsch—
frequency measuring equipment

-3
FM3/PS-3

FREQUENCY DIVIDER
When driven by a VHF frequency 
meter, unit measures down to 50 
kc... generates down to 200 kc, 
with no loss of accuracy. Measures 
and generates up to 20 me, con­
tinuous coverage. Accuracy and 
stability: from .001 % to .00001 %, 
depending on Gertsch driver. Bat­
tery and AC operation. Available 
rack mounted.

VHF FREQUENCY METER
Minimum accuracy and stability 
is .0001%. Direct reading. Meas­
ures or generates frequencies of 
20 - 1,000 Mcs. May be used with 
external 100 kc counter to obtain 
accuracies approaching .00001%. 
Supplied case or rack mounted.

PEAK DEVIATION METER
When combined with the FM-3, 
FM-6 or FM-7, enables them to 
also read peak modulation devia­
tion. Completely transistorized... 
AC operated. Reads deviation di­
rectly with 15 kc and 7.5 kc full- 
scale ranges. Accuracy: 5% of full 
scale. Available portable, rack 
mounted, or combined with the 
FM-3, FM-6 and FM-7.

and generate with high accuracy and 
stability, over wide frequency ranges

MICROWAVE FREQUENCY MULTIPLIER 
This phase-locked oscillator trans­
fers the accuracy and stability of 
a VHF driver into the microwave 
region, giving continuous cover­
age. Basic frequency range: 500 
to 1000 Mcs...with harmonic out­
put, to at least 30,000
Mcs. Used with the FM-3, FM-6, or 
FM-7. Adaptable for rack mounting.

Gertsch quality construction 

on all units. For complete 

data, request Bulletin FM.

VHF FREQUENCY METER
Direct reading...the standard of 
the industry. Accurate to .001%. 
Frequency range: 20 to 1000 me, 
with continuous coverage. Also 
measures harmonics down to 1 
me. Available AC and battery oper­
ated, case or rack mount.

VHF FREQUENCY METER
Portable unit, with minimum ac­
curacy of .0002% (direct reading) 
or .0001% (with correction curve) 
over frequency range of 20 -1,000 
Mcs’. Exceeds new FCC require­
ments. May be used as a signal 
generator. Combined with the DM- 
3 and RFA-1, provides a complete 
communications servicing package.

RF ATTENUATOR
A precision-built wave guide below 
cut-off unit, for use with the FM-3, 
FM-6 or FM-7. Maximum attenua­
tion: 100 db. Minimum insertion 
loss: 20 db, with calibration of 3 
db increments.

*
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I
FM-6

—Gertsch—
GERTSCH PRODUCTS, INC. J 3211 S. La Cienega Blvd., Los Angeles 16, Calif. • UPton 0-2761 • VErmont 9-2201
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NEW 2Oc to 12-Mc Beat-Frequency Generator

for Sine/Square-Wave and Sweep Applications

Type Z300-A Beat-Frequency Video Generator . . . $1950.

Accuracy

75Q 2%

820fi * 2%0 to lOv 0 to 10*

GRID-BULLETIN. August 1960 Page 3

High 
output

Attenuator 
output

Output 
Impedanco

The features of beat-frequency generators, so well liked for 
audio-frequency testing, are now available for ultrasonic and 
video-frequency work. Features include: complete audio- or 
video-band coverage in one sweep of the dial without annoying 
range switching . . . high resolution provided by incremental 
frequency dials for accurate point-by-point studies of amplitude 
peaks and dips . . . continuously adjustable electronic sweep for 
video measurements at center frequencies to 12 Me . . . auto­
matic graphic-level and x-y recording with accessory G-R Dial 
Drives . . . square-wave output for frequency-response testing by 
transient techniques (e.g., rise-time and ramp-off measurements) 
. . . adjustable ± 6-Mc sweep at center frequencies from 36 to 42 
Me (obtained directly from internal oscillators) for television 
i-f testing.

This instrument’s many outputs and different modes of opera­
tion, coupled with excellent frequency stability and high output 
(lOv) over the entire frequency range, make it the most versatile 
audio-video test instrument commercially available.

Write for 
complete 

information

*3~cf 
full scale

Rat within *0.25 
db from 20c to 20 
kc; * 1 db from 
20 kc to 12 Me 

(open circuit)

ftjt w>thin *0.25 
db from 40c to 20 
kc (*0.75 db it 
20c); * 1 db from 
20 kc to 12 Me

*3 -5 of 
full scale; 
attenuator 
db incre­
ments 
*1%

Square-Wave 
(peak-to-peak) 
1. 3. 10. 30. 100. 
and 300 tnv; I. 
3. and lOv

GENERAL RADIO COMPANY
Since 1915 — Manufacturers of Electronic Apparatus for Science and Industry

WEST CONCORD, MASSACHUSETTS

NEW YORK AREA: Tel. N. Y. WOrth 4-2722. N. J. WHKney 3-3140 CHICAGO: Tel. Village 8-9400 
PHILADELPHIA: Tel. HAncock 4-7419 WASHINGTON, D. C.: Tel. JUniper 5-1083
SAN FRANCISCO: Tel. WHitediff 8-8233 LOS ANGELES 38: Tel. HOIlywood 9-6201

In CANADA, TORONTO: Tel. CHerry 6-2171

Voltage Range
Sine-Wave 

(rtns)
0.1. 0.3. I. 3. 10. 
and 30 nw; 0.1, 
0 3, and Iv

full scale, open circuit

In addition to the main frequency dial, 
two increment dials calibrated from 
—50c to 4-50c. and —20 kc to 4-20 kc. 
are provided. Calibration accuracies 
are *Ic and ^0.5 kc, respectively.

Sine Wave — harmonic distortion 
20c to 20 kc: < 1.5% of output 
20 kc to 12 Me: < 4% of output

Square Wave
Rise time less than 0.075 psec 

above 300 kc
Top flat to 2% of peak-to-peak 

at 60c. 5% at 20c.
Hum: less than 0.1% of output

Frequency 
Characteristic

As Manually-Tuned Generator:
Sine Wave: 20: to 12 Me
Square Wave: 20c to 2 Me

As Sweep Generator (60c sweep rate):
Sine Wave: 20 kc to 12 Me
Sweep width is continuously adjustable 

from 0 to *6 Me at any center 
frequency from 0 to 12 Me.

Horizontal deflection voltage and blank­
ing pulse provided for scopes.

CalibroHen Accuracy:20c to 20 kc. *(1% 4- 1c)20 kc to 5C0 kc. * (2% 4- 1 kc)500 kc to 12 Me. *(1% 4- 1 *c)



Tunnel diode waveform*

Transistor switching waveforms • Radio frequency waveform

I aHSU
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EKTRONIXKOH

KRAS OSCILLOSCOPE

PRICE, Type 519 $3800
f.o.b. factory

I

Page 4

Avalanche transistor waveforms

* High-speed circuit response •

I 
I

Type 519
DC to over 1090 Megacycles 
24-kv Accelerating Potential

Tektronix, Inc.
P. O. Box 500 • Beaverton, Oregon 

Phone Mitchell 4-0161 • TWX—BEAV311 • Coble: TEKTRONIX

for clear display of:
Single-shot nuclear events * Fast diode turn-on 

Recovery time of fast diodes

CAREER OPPORTUNITIES now exist at Tektronix In 
the following fields: Instrument design. Circuit design 
and engineering. Cathode ray tubes. Electron physics. 
Solid state and semi-conductor devices. For Information 
write to Irving Smith, Personnel Director.

—L
us rui»< u.»ur
*no »o«WAto »

Ll'ttlNI INKIt

The new Tektronix Type 519 Oscillo­
scope is a calibrated high-speed labora­
tory instrument designed for observation, 
measurement, and photographic record­

ing of fractional nanosecond risetimes. A 2 x 6 cm 
viewing area coupled with 24-kv accelerating poten­
tial affords bright displays with excellent definition. 

Performance features include: passband from de to 
beyond 1000 me, risetime less than 0.35 nsec, sensi­
tivity of 10 v/cm, linear sweeps to 2 nsec/cm, sweep 
delay to 35 nsec, and a sensitive wideband triggering 
system. All features are fully compatible with the 
signal bandwidth capabilities of the instrument. The 
single unit houses a fixed signal delay line, a con­
venient sweep-delay control, a pulse-rate generator, a 
standard amplitude and waveform generator, and 
electronically-regulated power and high voltage sup­
plies. Only two connections are necessary for normal 
operation—signal input and power cord.

Combining simple operation with laboratory pre­
cision and reliability, the Tektronix Type 519 Oscillo­
scope is ideally suited to single-shot or random 
nuclear events. In addition, the extreme bandwidth 
of the Type 519 permits application to general 
measurements where oscilloscope risetime must be 
much faster than signal risetime.

Please call your Tektronix Field Engineer for com­
plete specifications and a demonstration of the 

Type 519 in your own applications.

2 nsec/cm
Switching and storage times in fast 
transistors and diodes can be meas­
ured using the outstanding character­
istics of the Type 519. In this typical 
diode • recovery - time waveform, the 
upper trace is -|-45 ma reference, the 
middle trace shows the diode turn­
off, and the lower trace shows the 
diode shorted.

5 nsec/cm
The Type 519 Oscilloscope is on in­
valuable tool for testing active or 
passive wideband circuits. In this 
wideband amplifier waveform little 
or no correction Is necessary for the 
inherent risetime of the oscilloscope.

TEKTRONIX FIELD OFFICES: Albuquerque. N Mex. . Atlanta, Go. . Baltimore (Towion. Md ) • Boilon (Lexington, Mail.) • Buffalo. N.Y. . Chicago (Pork Ridge. III.) • Cleveland, Ohio • Dallas. Texas eDitt.- . 
Qh.o . Den.er. Colo. . Oetro.t (Lothrup Village. Mich.) . End.cott (Endwell, N.Y.) • Greemboro. N.C. • Houlton, Texoi • Kanioi City (Minion. Kon.) . loi Angeles, Calif., orea (East LA.. Encino. West IA | 
. M.nneopol i. M.nn . New York C.ty Area (Albertion. I I.. N.Y. . Slamlord. Conn. . Union, N.J.) • Orlando, Flo. . Philadelphia, Po. . Phoenix. (Scottidole, Ariz.) • Poughkeepiie, N.Y. . Sen De;.' 
Cal.f. • Son Francisco (Palo Aho. CoM ) • St. Pelenbuig, fla. . Syracuse, N.Y. . Toronto (Willowdole, Ont.) Canada • Woihmgton, D C. (Annandale. Vo.)
TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics,- Portland, Oregon • Seattle, Woihinglon. Tektronix it represented in twenty overseoi countries by qualified engineering orgo»i:at.»m. 

In Europe please write Tektronix Inc., Victoria Ave., St. Sampsons, Guernsey C.I., for the address of the Tektronix Representative in your country.

SEE THE TYPE 519 AND OTHER NEW TEKTRONIX INSTRUMENTS AT WESCON, BOOTHS 817 AND 818 j
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grid-bulletin
No. 2

1960 WESCON, August 23-24-25-26

STAFF Los Angeles Memorial Sports Arena
Editors:

an

ADVERTISING:

INDEX

5.......PageOfficial

8PageWESCON

Page 11

Page 11

Page 48

Page 74

GRID-BULLETIN, August 1960 Page 5

Page 76

Page 84

WESCON Report .....................

WESCON Technical Program

Future Engineers

Business Activity

Publicity Committee Chairman:

Bob Lander (LA)

Greetings

Officials

Volume 5 
August 1960

Philip Diamond (LA)

Frank Haylock (SF)

Ray Banks (Managing Editor, LA)

Jeanne L. Mohit (Editorial Assistant)

Southern California:

Ray Banks
1435 S. La Cienega Blvd.
Los Angeles 35, Calif. 
OLeander 5-8462

San Francisco Publications Board:

Hov/ard Zeidler, Chairman 
Berkeley Baker 
Beardsley Graham 
Howard Hansen 
Stanley Kaisel 
Milton Seymour 
Peter Sherrill

National:

Hunter Vinton 
16 Crescent Drive 
Palo Alto, Calif.
DAvenport 5-4815

Walter Hausz
Los Angeles Section Chairman

Donald A. Dunn 
San Francisco Section Chairman

Cover:
Courtesy
Carson-Roberts Advertising Agency
Beverly Hills, Calif.

A
Combined Publication 

of the Lbs Angeles and 
San Francisco Sections, IRE.

TECHNICAL TREASURES 
DISPLAYED

Bien venido! Aloha! Welcome, 
in all the languages of the old west, 
to the 1960 WESCON. As host and 
co-sponsor to this gala event, the 
Los Angeles Section invites you to 
participate to the fullest possible 
extent.

The growth of the Seventh Region 
and the Los Angeles Section of 
the IRE have both been spectac- 
(Continued on Page 6)

Seventh Region Roundup

Field Trips ............................

C. Wesley Carnahan 
Seventh Region Director

Provocative Papers . . .
. . . Air-Conditioned Safaris

Once again the Seventh Region 
of the IRE, as co-sponsor, is happy 
to welcome the visitors to WESCON 
I960.

The principal Regional activity 
during WESCON is the presenta­
tion of the Electronic Achievement 
Award. This is awarded annually, 
at the All-Industry Luncheon, to 

IRE member residing in the 
Seventh Region who has not yet 
received national recognition for 
his contribution to the art.

There have been so many words 
written already about the outstand­
ing attractions to be found at WES- 
(Continued on Pago 6)

Second class postage paid at Los Angeles, 
Calif. Subscription: Members: $1.00, Non­
members $2.00 per year.

MAKING NEW CONTACTS
As one of the co-sponsors of 

WESCON, the San Francisco Sec­
tion of the IRE extends to all vis­
itors a welcome to WESCON. May 
your visit to WESCON be enjoy­
able and worthwhile.

In a show and convention as 
large as WESCON, any attendee 
must, of course, be selective in what 
sessions and activities he attends. 
I believe one of the important and 
(Continued on Page 6)

Copyright, 1960
Published semi-monthly except July and 
Aucfust when published monthly. GRID-BUL­
LETIN office of publication: 1435 S. La 
Cienega Blvd., Los Angeles 35, Calif.
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We feel, that, together with IRE, 
it is our responsibility to you, our 
guests and to the electronic exhib­
itors from throughout the nation, 
to provide the maximum oppor­
tunity for the exchange of ideas, 
close examination of the creative 
of genius and machines on display.

Events have been scheduled to 
allow for the renewal of old ac­
quaintances, attending technical 
sessions, participating in field trips, 
and relaxing at social events.

S. H. Bellue, 
President, WEMA

We of WEMA are grateful to 
you for your attendance at the bal­
anced show and technical presenta­
tions; to the volunteer staff of mem­
ber companies, and the IRE, for 
their time and effort in creating 
and presenting WESCON to you.

Our reward, WEMA and IRE’s, 
is your happy and productive mem­
ories of the creative advances of 
products and theory that is the 
trademark of WESCON.

S. H. Bellue 
President, WEMA

Hausz Cont. from page 5

ular over the past decade, more 
than doubling each five years. The 
growth in attendance at WESCON 
has closely paralleled this. Each 
one at San Francisco has exceeded 
the preceding one there; each one 
at Los Angeles has exceeded the 
preceding one there. With the great­
ly increased capacity provided by 
the shift to the new and air-condi­
tioned Sports Arena, we all be­
lieve that 1960 WESCON will ex­
ceed them all, both in attendance

WEMA's President Speaks

Maximum idea Exchange
We’ve grown in the past year to 

more than 300 industrial and re­
search members and it is our privi­
lege, as a co-sponsoring host of 
WESCON, to welcome you to the 
1960 WESCON.

Radio Station Previews 
1960 WESCON

Backstage preparations for WES­
CON will be covered via “live” 
radio on station KRKD Sunday, 
August 21, it has been announced.

Les Gideon, Hughes engineer 
and entrepreneur of technical 
broadcasts in southern California, 
has scheduled a direct broadcast 
from the Sports Arena from 1 p.m. 
to 1:45 that day. The show will 
feature interviews with WESCON 
and IRE executives and present a 
preview of the four-day show and 
convention.

We will see you at the Los An­
geles Sports Arena; at exhibitors 
booths, in technical sessions and 
on the field trips.

We will meet at the 1960 WES­
CON.

Region Director Cont. from page 5

CON, that it would be presump- 
tious of the Seventh Regional Di­
rector, who comes mostly as a 
guest, to add more. As a prospective 
guest, however, 1 can mention a 
couple of items that interest me 
greatly. 1 am going to try to attend 
the special “Women’s Session”, an­
other WESCON first, since the pa­
per on “Debugging the Engineer”, 
sounds extremely provocative. 1 am 
also intrigued by the paper on “The 
Anesthetized Individual in a Nor­
mal Environment”. Will the speak­
er be talking about an IRE mem­
ber at the WESCON Cocktail 
Party?

As usual, 1 will be torn by the 
conflict between the field trips and 
the technical sessions. The field 
trips are so attractive this year, 
however, that I suspect I will spend 
most of my time with the air-con­
ditioned safaris into the wilds of the 
West San Fernando Valley. Where 
else but at WESCON 1960 can you 
visit so many of our new space- 
oriented facilities in so short a time, 
so comfortably and so reasonably?

—C. Wesley Carnahan, 
Director, Seventh Region

Dunn Cont. from page 5 

special values of a general elec­
tronics meeting of this sort is the 
opportunity to make contact with 
fields of activity different from one’s 
own. An unusual series of survey 
papers and special sessions provide 
an up-to-date summary of the state- 
of-the-art in various specialized 
areas and I would particularly like 
to invite your attendance at these 
tutorial sessions.

Another unusual feature of WES- I 
CON is the future engineers’ show. 
I think you will be surprised at 
the level of technical competence 
demonstrated by the participants 
in this show. Their exhibits are 
the prize-winning exhibits from 
dozens of high school science fairs 
throughout the western U.S. If you 
haven’t been to such an exhibit for 
a while, I can strongly recommend 
a visit to this part of the WESCON 
show.

The San Francisco Section of 
the IRE congratulates the Los An­
geles Section of the IRE, WEMA, 
and the WESCON staff and board 
on another strong and imaginative 
WESCON show and convention.

—Donald A. Dunn, 
Chairman, San Francisco Section

and in the less tangible but more 
important aspects, the technical 
treasures displayed in the technical 
sessions and at the show, the pleas­
ures of mingling briefly with one’s 
industry associates.

A large crew of dedicated in­
dividuals started on this year’s show 
and convention early last fall and 
have been working at an ever in­
creasing pace to provide a trade 
show now second largest in the 
electronics industry and forty plus 
sessions and workshops of even bet­
ter technical calibre than in the 
past. Restriction of the number of 
sessions, careful selection of papers, 
solicited and invited papers for well 
rounded coverage, and such inno­
vations as a scries of four work­
shop sessions on Manned Machine 
Systems promise a convention to 
which we of the west can point 
with pride.

Again, a hearty welcome to all 
of you, from all over the country. 
Come early and stay late!

Walter Hausz, 
Chairman Los Angeles Section



AC
er ENTIRE METER SCALE! I

5? '-

■■■■■■■nnBaB&UA tMHaMMMMMMBMMWB ■MMBMWWBMB

1 mv — 250 v, 20 cps — 20 kc

22 years of experience in designing and producing 
laboratory-type Electronic Voltmeters has made 
possible this new Ballantine Model 300-G. This 
is the most precise instrument in our entire 
line of sensitive wide-band Electronic 
Voltmeters.

o Does not require stabilized input voltage. Less than 
%% change in indication with power supply change 
from 105 v to 125 v.

• Five inch, mirror-backed, easy-to-read meter. Only 
two scales with mirror between. One is 1 to 10 for 
volts, and the second is 0 to 20 for decibels.
Also available in 19 inch relay rack Model 300 G-S2 
at $325.

825 N. San Antonio Rd. 
Palo Alto, California

Page 7

BALLANTINE Model 300-^ SENSITIVE ELECTRONIC VOLTMETER
'------- -_2V

• Top accuracy of 1% over entire meter scale from 1 
mv to 250 v and over the band of 20 cps to 20 kc. 
Better than 2% to 1,000 volts and for the wider band 
of 10 cps to 250 kc.

• High input impedance: 2 megohms shunted by 15 pf, 
except 25 pf on lowest voltage range.

• Long life: Several thousands of hours of operation 
without servicing or recalibration.

Write for brochure giving many more details.
— Since 1932 —

(£1 BALLANTINE LABORATORIES inc.
Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FOR AMPLITUDE. FREQUENCY OR wiv,™
LINE, WITH ADDITIONS EACH YEAR. ALSO AC/DC .ANO DC/AC INVERTERS. CALIBRATORS. CALIBRATED WIDE BAND AF AMPLIFIER. DIRECT-READING CAPACIT^CE * LARGE
8971 National Blvd. Represented by CARL A. STONE ASSOCIATES, Inc. 09c M  -------»
Los Angeles 34, Calif. ® . N’. San Antonio

GRID-BULLETIN. August 1960
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Donald C. Duncan 
Show Director

a

Walter E. Peterson 
Chairman of the Board

Don Larson
WESCON Manager

John V. N. Granger 
Director

Calvin K. Townsend
Director

Bruce S. Angwin 
Convention Director

It*
Albert J. Morris O. H. Brown
Director Director

Hugh Moore 
Show Director

1

Jeanne J. Howard 
Office Manager & 
Recording Secretary .
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. . and many others

820 West Olympic Blvd., Los Angeles 15, Calif.
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kierulff
ELECTRONICS INC.

RAYTHEON 
MARANT® 

KOABILITY
complete line "on-the-shelf" 

call order desk for 24 hr. delivery

Richmond 8-2444 TWX LA 46

Call Kierulff for . . .

RAYTHEON 
FAIRCHILD 
HUGHES 
BOURNS 
P.S.I.
G.E.
'HOFFMAN 
(motorola 
OALOHM 
OHMITE 
'HICRODOT 
tC.A.
ADVANCE
’HILCO
SARKES TARZIAN 
SIGMA 
TRIAD 
MALLORY 
SUPERIOR 
INT'L RECTIFIER 
LITTON (USECO) 
CORNELL-DUBILIER 
GEN'L TRANSISTOR 
’OTTER & BRUMFIELD

aYTHEon

kierulff ...the number one electronics source in the west!
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resistance to shock and vibration 
. . . guaranteed also to meet mili­
tary specs for operating tempera­
tures. They require no additional 
insulation before winding, and can 
be vacuum-impregnated afterward.

And now a NEW Arnold service: 
immediate delivery on your proto­
type or production requirements 
for Deltamax 1, 2 and 4-mil Type 
6T cores in the proposed EIA 
standard sizes (see AIEE Publica­
tion 430). A revolving stock of 
approximately 20,000 Deltamax 
cores in these sizes is ready for you

on warehouse shelves. Subject to 
prior sale, of course, they’re avail­
able for shipment the same day pur 
order is received.

Use Arnold 6T cores in your de­
signs. Technical data is available; 
ask for Bulletin TC-101A and Sup­
plement 2.A (dated June’60). •Write 
The Arnold Engineering Company, 
Main O ffice and Plant, Marengo, III.

ADDRESS DEPT. GB-8

^ARNOLD 
SPECIALISTS In MAGNETIC MATERIALS

LOS ANGELES, Office, 3450 Wilshire Blvd. DUnlcirk 8-0361 
SAN FRANCISCO, Office, 701 Welch Road, Palo Alto, Colif.

ARNOLD 6T CORES:
PROTECTED AGAINST SHOCK, 
VIBRATION, MOISTURE, HEAT. 
AVAILABLE FROM STOCK
The hermetically-sealed aluminum 
casing method developed exclu­
sively for Arnold 6T tape cores is 
packed full of advantages for you 
. . . performance-improving and cost­
saving advantages.

It is compact: you can design 
for minimum space/weight re­
quirements. It’s extra-rigid to pro­
tect against strains. And it gives 
you maximum protection against 
environmental hazards. Arnold 6T 
tape cores are guaranteed against 
1000-volt breakdown . . . guaran­
teed to meet military test specs for
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Wescon Explores Men-Machines
Even the Engineer's Wife in 1960 Version

4. Precision Film Potentiometers 
By Herbert H. Adise 

Computer Instruments Corporation

Human relationships — man-to- 
machine, man-to-instrument, man- 
to-man, any yes, even man-to-wom- 
an — will form major topics of 
technical interest in Los Angeles 
starting August 23, when WES­
CON-1960 gets underway.

WESCON’s technical program, 
nucleus of the four-day activity in

(Continued on

Richard G. Leitner
Chairman, Technical Program

which 35,000 persons or more will 
participate, will investigate various 
aspects of man-machine systems in 
four regular sessions and an equal 
number of workshops, bioinstru­
mentation systems in another, 
“working with engineers'’ in still 
another, and the woman’s role in 
engineering, as seen by a panel of 
feminine authors.

Harper Q. North
Vice-chairman, Technical Program 

be in evidence. Their goal — to 
make WESCON-1960 an un­
equalled forum for the exchange 
of technical information — has 
been pursued for more than six 
months.

The technical activities of WES­
CON-1960 have been supervised 
by Bruce S. Angwin, General Elec­
tric, who serves as convention di­
rector. His responsibilities have in­
cluded guidance of seven commit­
tees, including the technical pro- 
(Continued on Pago 12)

WESCON 
TECHNICAL
PROGRAM

(Note: This is the complete program 
as it existed at press-time. Check your 
official WESCON Program for last 
minute changes.)

Traditional Events
Such traditional events as the All­

Industry, Cocktail Party and the All- 
Industry Luncheon will be staged, 
and women-at-WESCON (as many 
as 4000 of them) will be enjoy­
ing a four-day “Polynesian Holi­
day” while the men arc involved 
with business and technical mat­
ters at the luxurious Sports Arena.

Included as a part of WESCON 
is the annual Distributor-Repre­
sentative Conference, which will 
engage about 600 industry sales ex­
ecutives in an all-day program of 
business meetings at the Ambass­
ador hotel on August 22, and both 
IRE and the Western Electronic 
Manufacturers Association will use 
WESCON as a background for ex­
ecutive meetings of various kinds. 
WEMA will hold its annual meet­
ing and luncheon on August 24 in 
the Statler-Hilton.
Goal Achieved

Throughout all this activity, the 
work of 200 volunteers who have 
staffed 14 working committees will

New Format
There will be 40 sessions in all, 

plus the workshops, with a new 
variety in format intended to dis­
courage the note-reading of papers 
in favor of freer and more spon­
taneous discussions. The program 
outline includes debates, panels, 
related papers, tutorial papers, and 
combinations of the four.

While up to 3000 persons at a 
time may be involved (in air-condi­
tioned comfort) in concurrent tech­
nical sessions, thousands of others 
will be touring 987 exhibit booths, 
branching out to 12 Southland 
field-trip sites, or inspecting such 
special displays as the second an­
nual Industrial Design Exhibit on 
the Future Engineers Show.

RELIABILITY
Tuesday, August 23 

10:30 AM to 12:30 PM
Sports Arena - Room A

Type of Session: Contributed Papers 
Chairman: Irvin R. Whiteman 

Project Director, 
General Analysis Corp.
Los Angeles, California

1. Economy Models for System Design 
Engineers

By E. S. Winlund, Consultant
Computer Department 

General Electric Company 
Phoenix, Arizona

In order to design systems satisfactory to industrial 
and military customers, with economy of design 
effort and production cost, it is desirable or necessary 
to determine achievable system reliability, as well 
as performance and price, and balance system per­
formance and reliability indices with, long-term users 
cost, to achieve optimal system design. From these 
aspects a design effort allocation technique is devel­
oped for situations requiring reliability improvement 
in the most economical manner. It utilizes theore- 
tically-achievable reliability gains to project resultant 
annual savings, investment, and amortization time. 
Illustrative examples are provided.

2. The Engineering Contribution to 
Product Quality

By William C. Kraft, Manager 
Component Test Equipment Development 

Department
Sandia Corporation 

Albuquerque, N. Mex.
This paper outlines responsibilities of the engi­

neering profession to production of high quality, 
thoroughly reliable material. Included are identifica­
tion and explanation of several areas in which the 
engineer can help assure that his product will con­
form with expected quality standards. Some of the 
areas discussed are altitude, change evaluation, 
optimization vs standardization, inspection controls, 
and study of defects.

3. A Systematic Approach to Complex 
Electronic Equipment Maintenance 

Requirements
By J. J. Brown, J. H. S. Chin, G. W. Jacob 

Surface Armament Division 
Sperry Gyroscope Company

Division of Sperry Rand Corporation
Great Neck, L. I., New York

A complex shipboard electronic equipment util­
izing modular packaging is analyzed for mainten­
ance considerations. Test facilities are determined 
by calculation of predicted failure rates, spares and 
maintenance philosophy. A demand factor is cal­
culated based upon failure rates, system population 
and operating or mission periods. Cost factors of 
module replacement versus module repair in rela­
tion to down time and complexity of repair facil­
ities is discussed. Modifications of the latter ap­
proach, are presented to yield an acceptable solution 
when a test facility and selected spare modules arc 
used.



Technical Program Cont. from Page 11

SESSION 2

4. On
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COMMUNICATIONS:
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PULSE-HANDLING 
TECHNIQUES

NEW SOLUTIONS TO SOME 
OLD PROBLEMS

1. Effect of Link Elimination in Data 
Transmission Systems

Chairman: Carroll Lindholm, 
Rand Corporation, 

Santa Monica, California

>cd in the 
ic details

WESCON Report Cont. from Pago 11 

gram organizers.

Sports Arena - Room C
Type of Session: Contributed Papers

Tuesday, August 23 
10:30 AM to 12:30 PM

Tuesday, August 23 
10:30 AM to 12:30 PM
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Technical Program

Ihis activity, m which 210 au­
thors, session chairmen, panelists, 
and dcoaters are taking part, win 
consist ot 10 sessions daily (Jive 
eacn morning and aiternoon), an 
but one to be presented in spcciady 
built rooms in tne audience seating 
area ot me Sports Arena. The ses­
sion on me woman's role in engi­
neering win be staged at me Staticr- 
hotei, so mat women attending 
WnSCON can more conveniently 
join the men tor mis program.

Richard G. Leitner, System De­
velopment Corp., and Harper Q. 
Norm, Paciiic Semiconductors, who 
set their sues on a new method ot 
presenting technical inlormation, 
are chairman and vice chairman ot 
me techmeal porgarm.

a Theory of Enhancement Filters

(Continued on

By A. Machi and J. Hoffman
System Development Corp.

Paramus, New Jersey

Data Transmission systems are normally designed 
to function along specific links between points. The 
elimination (by accident, sabotage, war, etc.) of 
one link leads to a need for reorganization of the 
remaining network to enable the information to 
still be handled. An analytical tool is developed for

■ treating such problems in an orderly way.

(Continued on

2. Determination of the Optimum 
Antenna Pattern for a Signal Burst 

Communication System

By P. A. Lux 
Sandia Corp., Livermore, Calif.

By Allen Norris 
Varian Associates 
Palo Alto, Calif.

Frequently, in designing a detection system when 
n copy of the incoming waveform is given by a 
matching enhancement filter, it is desirable to have 
the filter optimized for a larger class of incoming 
waves. This broadening of the design criteria may 
not be me: if the waveforms differ significantly in 
their shape. The purpose of this paper is to present 
the criteria for linear enhancement and the modi­
fications nccc'S'ry to extend the design to the more 
.general case. The linear model chosen is the one of 
constant rms noise output. With this constraint on 
the coefficients of the linear sum to be maximized, 
the coefficients occurring in the maximization are 
explicitly given and hence differences between system 
parameters for differently shaped waveforms measur­
ed. If these differences arc too great, a multiple 
clement detection model must be chosen. This im­
plies that the detection system be operative for 
greater variations in waveforms than simple ampli­
tude translation. A discussion of such a model is 
presented with its relevance to other correlation 
processes.

Hempstead, L. I., New York

An analysis is made of the theory of operation of 
the precision film voltage-dividing resistor or po­
tentiometer as used widely in servos and analog 
computers. Certain concepts of potential field theory 
arc shown to be applicable to film potentiometers 
and comparision is made with the lumped-constant 
concepts applicable to the older wire-wound po­
tentiometer types. Reliability factors and modes of 
failure arc discussed and it is shown that certain 
failsafe properties of the film potentiometer per­
mitted the isolation of causes of system failure which 
were hidden previously by the catastrophic failure 
of the wne-wound potentiometers. The isolation of 
failure modes led naturally co their analysis and 
elimination through design of a unique precision 
him potentiometer

Sports Arena - Room B
Type of Session: Contributed Papers

Chairman: Nicholas Bcgovich,
Hughes Aircraft Co., 
Fullerton, California

1. Pulsed RF Storage in Long Delay, 
Broadband Closed Loop Systems

By O. A. Huettner 
ITT Laboratories

Nutley, N. J.

This paper deals with the design and adjustment 
of broadband, closed loop, pulsed RF storage systems 
employing fused silica delay lines. The operating 
bandwidth of this storage device is in the order of 
•10 megacycles; the storage time is in the order 
of several milliseconds. Of particular interest should 
be the potential application of this technique to RF 
pulse analyzer, frequency monitor, or RF repeater 
design.

A quantitative analysis of the storage time, i 
terms of delay attenuation, media delay, regencratioi 
enhanced loop noise, and broadband amplifier noise 
figure and saturation characteristics is developed. 
Specific design requirements of the broadband ampli­
fiers, pulse injection and extraction networks, equal­
ization nteworks and automatic gain control cir­
cuitry arc also discussed. Some peculiarities associated 
with operation of broadband fused silica delay lines 
in this application are detailed, and practical design 
solutions to these peculiarities is indicated.

2. Problems and Solutions in the Navy 
Program for Video Processing 

Standardization
By L. T. Rhodes

Naval Research Labs.
Washington, D.C.

The first of two related papers on video pro­
cessing, this paper traces the development of pulse 
standardization program in the U. S. Navy. Pro­
blems due to the diversity of video signals in Radar 
and IFF are discussed, together with early NRL 
work in the field. Extensions of this work to its 
present are covered, with specific examples.

The factors involved in the choice of standard 
levels and impedances arc related to the operational 
environment aboard ship. The dynamic range of 
level and noise must be accommodated and a stand­
ard signal evolved. Other factors such as spurious 
signals, ease of service, equipment standardization, 
and availability of devices are explored.

The specific levels and parameters for conformity 
to MIL-T-17209 are presented in suitable form 
for equipment designers. Video problems and design 
approaches are described, pointing out the dangers 
inherent in pulse work and performance data on 
standard pulse marks given.

The concept of a new method of video processing 
is explored as an introduction to the details pre­
sented in the following paper.

3. A Solid-State Video Processor with 
Pulse-for-Pulse AGC

By R. Segal
Packard-Bell Electronics Corp.

Los Angeles, Calif.
In answer to some of the problems pose 

previous papers, this paper describes th< 
of a new method of video processing.

The Video Processor is a wide band video ampli­
fier designed to receive an IF amplifier ouiput. 
ranging in amplitude from signals barely discernible 
in the noise to at least 30 db above that level. The 
Video Processor produces output pulses which have 
a limited 2v output and a width equal to the 50% 
width of the input.

The input pulses have poor rise and fall times and 
therefore large inputs would be stretched considerably 
if a system of pulsc-for-pulsc AGC was not used. The 
Video Processor preserves the delay and width in­
formation over a large dynamic range by effectively 
slicing out the center portion of each pulse and pro­
cessing this signal into a standard amplitude anJ 
shape. This action is performed on both the lead­
ing and trailing edges of each pulse, utilizing direct 
coupled circuitry.
This paper will also discuss the enhancing of the 
rise and fall times; zener diode limiting, and the 
driving of long coaxial cables, as part of the general 
techniques of video pulse processing and handling.

No Reading

In setting up session topics and 
“inviting” special papers, they de­
signed the program to discourage 
reading, encourage debate and con­
troversy, and stimulate audience 
participation. In the matter of pa­
per presentation, they called on the 
national Professional Group on 
Engineering Writing and Speech, 
which is offering special assistance 
to WESCON authors across the na­
tion in preparation of visual mater­
ial, speech techniques, and the like.

Technical committeemen, work­
ing under Leitner and North, are 
Dr. Lawrence T. Alexander, Sys­
tem Development Corp.; Edward 
E. Benham, KTTV, Inc.; V. J. 
Braun, System Development; Rob­
ert H. Brunner, Neely Enterprises; 
Alan F. Culbertson, Lenkurt Elec­
tric Co.; Dr. Malcolm R. Currie, 
Hughes Research Labs; Malcolm
R. Davis, the RAND Corp.; George 
W. Downs, Applied Physics Corp.; 
Meyer Fishbein, System Develop­
ment; Dudley E. Foster, Hazeltine 
Research Inc. of Calif.; Howard A. 
Gates; Dr. Richard A. Gudmund- 
sen, Hughes Products; John N. 
Hawkins, System Development; 
Jack Higgins, Consolidated Electro 
Dynamics; John K. Hilliard, Altec 
Lansing Corp.; Lt. Col. Raymond
S. Isenson, Pacific Missile Range; 
Prof. Ellis F. King, UCLA; Louis 
A. Kurtz, Rantec; Walter Kuzmin, 
Packard-Bell Electronics; Frank W. 
Lehan, Space Electronics Corp.;

Page 14)
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Computers that 
pace man's 

expanding mind

AT LIBRASCOPE ...THE CLIMATE IS RIGHT FOR GROWING CAREERS
LIBRASCOPE. ..for more than 23 years a pioneer in new concepts of computer technology...recognized todayasa 
highly diversified leader in this growing field. Example: scores of contracts applying computers to important roles in 
missiles, aircraft, ships, and industry. LIBRASCOPE...for more than 23 years a pioneer in new concepts of indi­
vidual responsibility, recognition, and creative freedom for engineers and scientists. This basic principle of retain­
ing all phasesofa contract with relatively small project teams has been continued despite extensive growth. Example: 
over 20 decentralized buildings have been constructed to house the more than 3,000 people joining Librascope in 
the past 3 years.. .and still the backlog of orders increases. LIBRASCOPE has prepared a 24-page brochure, out­
lining its facilities, history, and current areas of endeavor. It is available without obligation to engineers and scien­
tists considering relocation. Send for your copy today, listing your degree and current type of work.

I

STAFF SPECIALISTS/computer experience 
Needed today at Librascope for staff to Division Manager. Top opportunity for senior technical 
personnel capable of advancing the state-of-the-art in areas of advanced technical planning and 
senior design consulting. Positions require extensive computer design background in one or more 
of these areas: computer systems application • advanced computer component techniques 
• transistor circuit design • memory system design.

For these and many other opportunities, send 
resume or call John Schmidt, Engineering Employment, 
' Librascope, 1101 Frances Court, Glendale, California

LIBRASCOPE division GENERAL PRECISION, inc.

■
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10:30 AM to 12:30 PM

1.for

SESSION 4

3. Glass Ambient Diodes

SESSION 5

Tuesday, August 23

Page 16)

Page 14

Eugene M. Knight 
Vice-chairman, Field Trips

1. A Systems Management Appraisal of 
the Functions of Human Engineering

SEMICONDUCTOR DEVICES 
AND TUBES

MANAGEMENT OF 
MAN-MACHINE SYSTEMS

Chairman: Arnold Small, 
Hughes Aircraft Company, 

Fullerton, California

By Dr. Stanley Deutsch 
Douglas Aircraft Company 

Santa Monica, Calif.

4. Quality Assurance Procedures for 
Power Transistors

2. High Power at 1,000 AAC Using 
Semiconductor Devices

By Jack Carmen 
Unilrode Transistor Products, Inc. 

Calabasas, Calif.

A. N. Curtiss
Chairman, Field Trips

Sports Arena - Room D 

Typo of Session: Symposium

Sports Arena - Room E

Type of Session: Contributed Papers 

Chairman: Norman J. Golden 
Hoffman Semiconductors, Inc.

El Monte, California

Power Output and Efficiency of 
Thermionic Converters

Tuesday, August 23 
10:30 AM to 12:30 PM

3. Linear Cancellation Techniques 
Suppressing Impulse Noise

Specialist is 
in the design 

system control program pro-

(Continued on

glass t— .... ----- .
expansivity as silicon, an unstressed 
fabricated. Since this common

_ ______ ______. ■ i____  .t.- J. '

Jeremy B. Lewi, Packard-Bell Elec­
tronics; Robert Martin, System De­
velopment; Lorimer McConnell, 
SDC; Carroll R. Miner, Hoffman 
Electronics Corp.; Ron Oakley; 
Stanley Plass, Packard-Bell Elec­
tronics; Jay E. Tapp, T&T Radio 
Measurements Co.; George M. Un- 
derberger, Kearfott Co.; William 
Walch, Packard Bell Electronics;

(Continued on

in Factors Spec-

Michael Waldner, Seminconductor 
Div.; Hughes Products; and Bern­
ard Walley, RCA.
8 Field Trips

Eight field trips to 12 South­
land locations have been booked 
by a committee headed by Chair­
man Arthur Curtiss, RCA, and 
Gene Knight, STL. Plans include 
enroute briefing and distribution 
of trip descriptions in advance, and

Page 16)

By G. Luetlgenau and M. V. Duffin 
Pacific Semiconductors, Inc.

Culver City, Calif.

An optimized set of transistors and variable ca­
pacitor diodes delivering 0.75 watts at 1 KMC is 
described. A series of optimized device-circuit com­
binations arc described, consisting of a 100 tn* 
transistor crystal oscillator driving a transistor de­
livering 1 watt at 125 me, in turn driving another 
transistor delivering 3.2 watts at 125 me. This out­
put drives three successive semi-conductor variable 
capacitor frequency doublers, with an output of 0.75 
watts at 1,000 me. Device optimization and circuit 
innovations necessary for the above results are con­
sidered in appropriate detail.

H. M. Swarm and D. D. McNelis 
University of Washington, Seattle

The propagation path between stations communi­
cating by scattering mechanisms is found to be 
oriented in various (stochastic) directions about a 
nominal (mean) path. Thus a highly directional 
antenna pointed in one direction may not serve the 
system as well as a broader antenna properly de­
signed to these statistics. This paper considers the 
designs of such antenna patterns as a function of 
various parameters.

Silicon junctions are inherently capable of with­
standing thousands of volts. Present-day devices do 
not realize these voltages principally because of 
shortcomings in the ambient medium surrounding 
the silicon. This paper discusses silicon diodes 
operating in an ambient of hard glass where the 
surface condition and ambient cease to limit either 
reliability or voltage breakdown. Drift and in­
stability caused by surface migration are not ob­
served.

By choosing the glass and the electrode metal 
with the same expansivity as silicon, — 
structure can be fabricated. Since this common 
coefficient of an expansion is low, the device an 
withstand severe thermal shocks. The high-melting 
materials used made the device capable of unusually 
large overloads and of storage temperatures as high 
as 500°C. By eliminating expansion differences the 
need for a cavity housing a spring or flexible con­
ductor has disappeared, making possible rugged 
unitrode construction.

By T. Eason
Stromberg Carlson Co.

Rochester, N. Y.

If Hollywood would elect to do a scenario about 
the large electronic systems job of today, the chances 
arc that the villain would be the Systems Manager 
himself. The heroes obviously are the technical 
specialists—the Human Engineers, the Reliability 
Engineers, and the Training Specialists.

The object of this paper is to explore the roles 
of the Systems Manager and of the technical specia­
lists with whom he works. It is hoped that this ex­
ploration of objectives can help to establish a unity 
of purpose among these people.

2. Human Factors Contribution to 
Management Control Procedures

The design of a system control program requires 
the identification and listing of areas requiring con­
trol, variables involved in control, and relationships 
among elements within the control system.

By virtue of the academic training and general 
work experience, the Human Factor :-
uniquely qualified to assist management in 
and development of 
ccdures.

The discussion in this paper is intended to high­
light the levels at which the Humai ” 
ialists can most effectively apply his competence.

By Ideal T. Soldi
General Electric Co.
Schenectady, N. Y.

Tbe Power Tube Department of the General 
Electric Company has been actively engaged in de 
vcloping and manufacturing thermionic converters. 
Much effort has been expended in producing dose­
spaced vacuum converters. The knowledge and ex­
perience gained in the development, design and 
manufacture of vacuum converters has been applied 
to the design of vapor converters.

The purpose of this paper is to present the 
results of efforts to increase the power output and 
efficiency of the close-spaced vacuum converter. Some 
preliminary data from a vapor converter will also be 
presented.

Theoretical and experimental results will be out­
lined which show converter output dependence on 
cathode temperature, anode work function, electrode 
.pacing, anode temperature, and cesium bath temper­
ature.

Converter efficiency dependence on cathode tem­
perature, cathode diameter and electrode spacing 
mechanism will also be described.

By J. S. Schaffner 
Delco Radio Division

Kokomo, Indiana

Power transistors used in military and industrial 
applications require a high degree of reliability 
Quality control procedures for the testing of such 
power transistors will be discussed. These procedures 
involve the electrical and environmental tests set

By E. J. Baghdady 
Massachusetts Institute of Technology 

Cambridge, Mass.

The time-honored techniques for eliminating im­
pulse noise arc clipping and blanking. Under many 
circumstances these arc entirely adequate, but the 
resulting non-linearity also introduces distortion, 
cross talk, loss of information, etc. Linear techniques 
also can be effective against impulse noise and often 
do not suffer the same disadvantages. This paper de­
scribes linear techniques in general and a new 
specific technique in particular.



CHART NO. 2

CHART NO. 3

••MYLAR"

0 ICO
3.0

3.0--

-100 -25

+25
CHANCE

1.0--- -.oio

©

.Position 

Zone State.

GRID-BULLETIN, August 1960 Page 15

DIMENSIONAL 
CHANGE PER 
INCH OF TAPE 
IN INCHES

tracks or loss of contact with the re­
cording or playback head. Possibility 
of signal dropout or garbled or weak 
signals are minimized and reliability 
of recorded data is assured.

MAXIMUM DIFFERENCE BETWEEN
EDGE LENGTH AND CENTER LENGTH «. CHANGES IN R H r

1.5 MIL 
CELLULOSE 

ACETATE
0.4

the high initial tear strength of 
“Mylar” reduces chance of breakage 
and subsequent failure to record crit­
ical information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” has 
the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor­
age because it has no plasticizer to 
dry out.

co

= 2.0- -
o

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D-1004-49T

1.5 MR 
“MYLAR-

Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac­
etate. This exceptional stability pre­
vents tape shrinking, swelling or cup­
ping that could result in shifting of

- - .010 
->
- ■ .005

Better Things lor Better living . . . through Chemitfry

IN
- • 005

Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

Much information recorded on mag­
netic tapes can never be replaced be­
cause of the tremendous cost of du­
plicating test conditions. You can 
protect your investment in such val­
uable data with tapes of “Mylar”* 
polyester film. Their small addi­
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re­
liability than any other tapes:

CHART NO. 1

Magnetic tapes 
of “Mylar”® 

insure reliability of recording 
and playback

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys­
tem. Ask your magnetic tape sup­
plier to recommend the specific tape 
of “Mylar” for your needs.

DIMENSIONAL STABILITY
Coefficient of humidity expansion:
Cellulose Acetate—15 x 105 inches/inch/% R.H.
'‘Mylar"—1.1 x 10^ inches/inch/% R.H.

-r.015

•Du Pont's registered trademark for its polyester film 
GB-8
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% RELATIVE HUMIDUY

DU PONT

MYLAR
POLYESTER FILM

-75 -50

E. I. du Pont de Nemours & Co. (Inc.) 
Film Department, Room ?13, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data to help me evaluate mag­
netic tape reliability.
Name
Company.
Address
City  
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changc in - Pfurrn humidity 

tTheoretical—calculated on coefficient 
of humidity expansion.
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WHAT ARE THE COMMUNI­
CATION VALUES OF THE 
TECHNICAL SYMPOSIUM?

VARACTORS AND TUNNEL 
DIODE APPLICATIONS

1. A Nonlinear Capacitor Harmonic 
Generator Suitable for Space 

Vehicle Applications

2. Parametric Radio Frequency 
Amplifier

equally compact UHF iso-
" ' noise cr.d :~b!'

Sport Arena - Room A

Type of Session: Panel Discussion

Sports Arena - Room B

Type of Session: Contributed Papers

Chairman: George C. Messenger, 
Hughes Semiconductor Division

Newport Beach, California

I

Tuesday, August 23 
2:00 PM to 5:00 PM

Tuesday, August 23 
2:00 PM to 5:00 PM

which was 
frequency 
of opcratii 
An extensi 
multiplicai 
as (a com par 
scribed. The

Ernest Clover 
Chairman, Exhibits

Chairman and Moderator: 
Lorimer F. McConnell, 

System Development Corporation, 
Santa Monica, California

forth in the specifications as well as a number of 
additional tests necessary to insure reliability. /\ 
potent tool in this program is a quality index that 

will indicate the quality of each transistor type at 
any given time This index takes into account ap­
proximately twelve mechanical and electrical factors, 
including both operating and non-operating ac­
celerated life tests. Computers arc used for the 
evaluation of raw quality control data, particularly 
for the evaluation of parameter changes during ac­
celerated life tests.

to the ITT Labs (commitnciations) 
and to Librascope (computer pro­
duction).

On WESCON’s final day, Friday, 
a trip will go to Hughes’ new Mal­
ibu research labs (electronics, infra­
red, solid-state physics).
Committeemen Named

Working with Curtiss and Knight 
in planning the big program of 
field trips are W. M. Anderson 
Sr., CBS Electronics; Donald L. 
Segel, Fenske-Fcdrick & Miller; 
Dave Traitel, Electro-Optical Sys­
tems; R. G. Molokie, Westinghouse; 
George A. Strawn, General Mills; 
Joseph Chernof Sr., ITT; George 
Saturensky, Packard-Bell; and 
Charles Wacker, Ramo-Wooldridge.

Panelists:
Irving J. Fong, Remington Rand Corporation, 

UNIVAC Div., St. Paul, Minn.: THE SPEAKER
E. R. Hagemann, Space Technology Laboratories,

Los Angeles, Calif.: THE WRITER
Neil Horgan, The RAND Corp.,

Santa Monica, Calif.: THE EDITOR
Walker G. Stone, John Wiley & Sons, Inc., 

New York, N.Y.: THE PUBLISHER

What Are the Communication Values of 
the Technical Symposium?

The four members of the panel will address the 
subject: "What are the Communication Values of 
the Technical Symposium?" from the points of 
view of the speaker, the writer, the editor, and 
the publisher.

The number of technical symposia held each year 
appears to be rising at a rapid rate, and attendance 
at such meetings represents a considerable effort. It 
therefore seems appropriate to take a long, hard 
look at the values of technical meetings and attempt 
to define requirements for effective communication. 
Presumably, a symposium is conducted for the pur­
pose of exchanging information and with the hope 
that, by means of such exchange, old ideas will be 
modified and perhaps some new ones will emerge. 
If this is so, then is it really enough for people to 
simply assemble and address one another and pro­
vide a printed record of what transpires?

The speaker at the symposium must employ the 
best oral communication techniques. Simply reading 
to the audience has proved in most cases to be 
entirely inadequate. The writer must recognize the 
particular communication values of the printed 
word and use them effectively. His paper might be 
better written after attending a symposium—after his 
ideas have been tried out on and modified by his 
colleagues. The editor is traditionally considered to 
be the man who polishes a piece of writing in order 
that it may be more palatable to a reader. It is per­
haps appropriate to consider the need for an editor 
who can pull together the various written contri­
butions to a symposium, draw conclusions from the 
various pieces of information presented, and point 
up the significance of any particular sessions after 
the papers have been presented and the discussion 
completed. The publisher makes the final comment. 
His obligation is to assure that the printed record 
of the symposium is not simply a souvenir piece, 
but that it makes a real contribution to science and 
technology.
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iripgoers will have the advantage 
of air-conditioned busses on several 
of the trips.

Sites to be visited include Cal­
Tech (accelerators, synchrotron, 
electron microscopes) and J PL (tel­
emetry, microminiaturization, 
formation theory) on Tuesday, Au­
gust 23; STL (data reduction and 
satellite tracking center) on Wednes­
day morning; Packard-Bell (con­
sumer products) and Telemeter 
Magnetics (memory cores), Wednes­
day afternoon.

Wednesday evening, a trip is 
planned to System Development 
Corp. (SAGE computer); on Thurs­
day morning, there will be a jour­
ney to Rocketdync’s rocket-engine 
test facility; Thursday afternoon, 
RCA’s new Valley facilities (ground­
support electronics) and Thomp­
son Ramo Wooldridge (systems) 
will receive attention. A second 
trip on Thursday afternoon will go

By Alexander Szerlip 
Packcrd-Bell Electronic Corp.

Los Angeles, Calif.

The parametric amplifier using the varactor diode 
is shown to consist of four frequencies that are the 
signal, the pump, the sum, and the difference. The 
stability of this type of amplifier depends on many 
parameters. It is mathematically shown that an

. 1 r r in which the sum frequency is suppressed 
can become unstable under certain conditions while 
the amplifier in which the difference frequency is 
suppressed is unconditionally stable.

Low noise, large dynamic range, and low inter­
modulation distortion arc essential characteristics of 
an RF amplifier for a communication receiver. These 
are shown to exist in the parametric amplifier. To 
investigate some of these characteristics more 
thoroughly, various low frequency versions, based on 
the microwave balanced modulator, were constructed 
and tested.

3. Gain and Bandwidth Inconsistencies 
in Low Frequency Reactance 

Up-Converter Parametric Amplifiers

By A. K. Kamal and A. J. Holub 
Millimeter Wave Research Lob.

Purdue University, Lafayette, Indiana
Parametric amplifiers achieve the maximum theo­

retical performance predicted by Rowe only when a 
matching parameter, an. is unity, a condition un­
likely to exist in low frequency operation.

The parameter ao is dealt with for the case of 
a quasi-optimum amplifier and an experimental 
amplifier. Effects of the non-unity value of au are 
shown on various performance characteristics Me­
thods of measurement arc shown, allowing a deter­
mination of an, and accordingly, more accurate 
prediction of amplifier performance.

Methods of overcoming the non-unity value of 
a<> are suggested.

4. A Compact Tunnel Diode Amplifier 
for Ultra High Frequencies

By P. M. Fitzgerald, T. H. Lee, M. S. Moy, 
E. J. Powers and J. J. Younger 

Lockheed Aircraft Corp.
Missile Systems Div.

Sunnyvale, Calif.

This paper describes a harmonic generator device 
.._u ---- designed to be incorporated into a

modulated communication system capable 
ing under severe environmental conditions. 
;ion of the theory associated with frequency 
ition using nonlinear capacitance as well 
— rison with experimental results is de- 

measurement techniques, results, and 
the procedures followed in the environmental test­
ing of the harmonic generating system are pre­
sented.

By Dr. Gerald Schaffner 
Motorola, Inc.

Scottsdale, Arizona
Describes a compact tunnel diode amplifier for 

operation between 405 and 460 megacycles. Used 
in conjunction with an equally compact UHF iso­
lator. an unusually small, low noise and stable 
amplifier system is achieved.

The design of the amplifier is described, including 
the effect of coupling on noise figure and stability. 
It is shown that special attention to the biasing cir­
cuit prevents low frequency oscillation in the bias 
leads.

The amplifier described has 15db gain, a 12 me 
bandwidth and a noise figure of 5.5 db across the 
band. With the isolator, system gain changes less
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Rotors and 
Stators

Power 
Transformers

SILICON-STEEL
LAMINATIONS

For High Frequency 
Transformers

NICKEL-IROM
LAMINATIONS

For Audio 
Transformers

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL 
, LOS ANGELES Office: 3450 Wibhire Blvd. • Te'ephcne Dunkirk 8-0361 “

H-
7

WRITE FOR THE 
PSPATH CATALOG

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

ADDRESS DEPT. GB-8

©CO

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

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

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

RE PATH PACIFIC DIVISION

^ARNOLD
^^SPECIALISTS In MAGNETIC MATERIALS

Order from Arnold’s Repath Pacific Division 

your only some of laminations
west of the Rockies
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4. Touch Detector

SESSION 8
INSTRUMENTATION

SESSION 9
CIRCUIT THEORY
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Herb Becker
Vice-chairman, Exhibits

Donald N. Montgomery 
Chairman, Facilities

1. Widely Separated Clocks with Micro­
second Synchronization and Independent 

Distribution Systems

5. An Improved Method of Determining 
and Presenting Instantaneous Speed 

Error (Flutter) Data

Chairman: Louis Weinberg 
Hughes Research Laboratories, 

Malibu, California
Panelists:
Isaac M. Horowitz, Hughes Research 

Laboratories, Malibu, California
J. R. Burnett, Space Technology Laboratories, 

Los Angeles, California

1. Analysis and Design of Feedback 
Systems with Gain and Time 

Constant Variations

. Sports Arena - Room D

Type of Session: Tutorial Papers with Panel

Sports Arena - Room C

Type of Session: Contributed Papers

Chairman: Alvin Kaufman, 
Litton Industries, 

Beverly Hills, California

Tuesday, August 23 
2:00 PM to 5:00 PM

Tuesday, August 23 
2:00 PM to 5:00 PM

ic unit may be made 
nuli.
erector will be dis-
on its use as a very

(Continued on
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A Thousand Exhibitors
Making sure that exhibitors— 

1000 strong—receive all necessary 
on-the-spot services during WES­
CON is an Exhibits committee 
headed by Ernest Clover, Triad 
Transformer, chairman; Herb Bec­
ker, Herb Becker Co., vice chair­
man; and committeemen Bob An­
drews, Raytheon Waltham; Dale 
Harr, Hughes; George Dunbar, 
Westinghouse; and Richard Hast­
ings, Elpac. Their work will start 
with the arrival of exhibits at the 
Sports Arena starting August 21, 
and will be the heaviest during in­
stallation days.
Signs to Buses

All the WESCON committees 
turn to their own “G-4” for their 
equipment, personnel, and material 
needs. The Facilities committee, 
headed by Don Montgomery, Aer- 
onutronic, chairman and Duane 
Wood, Lockhead, vice chairman, is 
supplying everything from air-con- 
(Continued on Pago 20)

than 3 db with antenna VSWR variations of from 
1.0 to 1.8.

Possible applications for the amplifier 
cussed.

By David Rice 
Republic Aviation 

Farmingdale, L. I.f N.Y.

This paper describes an automatic AC-DC ser­
vomechanism response plotter. Its characteristics in­
clude a frequency ranpe of 0.3 to 30 cps. amplitude 
range of 40 db. continuous phase range of 358 de­
grees and delivery of reproducible x-y plots within 
12 minutes.

The plotter consists of five basic units: a gener­
ator to supply suppressed carrier information to the 
system under test; cross-correlation detectors to ex­
tract phase and amplitude data; analog computer 
to convert the data into DC functions for plotting; 
an ?lo,ter u$ing 11.x 17 inch graph paper: 

programmer which determines the type of 
plot (Bode, Nichols or Nyquist), regulates plot- 
ing time, calibrates the instrument, selects the 
logarithmic frequency for the generator and provides 
for manual control, reset to zero and automatic 
shutoff.

5. Analysis and Design of the 
Twin-Tunnel-Diode Logic Circuit

By C. H. Alford
Lockheed Aircraft Corp.

Missile Systems Div.
Sunnyvale, Calif.

A pair of series tunnel diodes, supplied by a 
balanced source containing a sinusoid rather than a 
pulsed component, is used as the basis of analysis. 
Graphic analysis, using load line techniques, permits 
simultaneous solutions of the loop equations. The 
analysis then proceeds through the derivation of out­
put characteristics, and the use of ''Shmoo” diagrams 
to develop optimum and extreme case combinations 
of circuit parameters and component variations. In­
dices of performance arc obtained which can be 
used to determine the applicability of the circuit 
as a high speed digital computer clement.

a problem 
agree with 
'\X V allow 

millisecond.

By Abner Updike 
Ampex Data Products Co.

The present method of reading flutter on a 
calibrated oscilloscope is subject to individual opera­
tor interpretation and consequent errors. The method 
to be discussed eliminates human error and displays 
the desired information on an electronic counter in 
numerical form accurate to within ±5%. The 
information so produced is in a convenient form for 
statistical evaluation.

The equipment is calibrated by inserting known 
sinusoidal signal levels and calibrating a gain control 
to represent various percentages of flutter. In use the 
gain control is consecutively set to predetermined 
points and the counter readings tabulated for each 
setting. A set of numbers is then available which 
represent the amount of time the flutter signal was 
less than various percentages.

By G. T. Kemp
Texas Research Associates Corporation 

Austin, Texas

Touch detector is the name given to a solion 
(electrochemical) pressure detector constructed in 
a unique manner to make ic suitable for sensing 
very small momentary forces and displacements and 
yet be insensitive to vibrations.

The device employs the principle of constricted 
flow of cl.-.-.trolyte through an orifice cathode in 
response to j rc'surc on either of the enclosing dia­
phragms. This flow of electrolyte causes a change in 
electrical cu.r-.it in an external biasing circuit. 
The current can be fed into an electronic circuit 
to operate counters or to trip relays for various 
control purposes.

The design of a particular unit controls the fre­
quency response and thereby the 
selective to different types of stimu 

Applications of the touch dci 
cussed with primary emphasis 
sensitive limit switch.

By Robert Kearns 
Wayne State University 

Detroit, Mich.

Compensating computing networks, termed in­
strument functions, nave been developed which, 
when placed in series with an instrument signal­
gencrating system, result in total dynamic charac­
teristics of unity. While application to accelero­
meters for inertial navigation is specifically dis­
cussed, use of an instrument function is _ general 
and can be applied whenever the dynamic char­
acteristics of the system arc known.
Other topics of discussion will be noise amplifica­
tion control to alleviate limitations due to the in­
creased high frequency noi»e sensitivity of the com­
puting circuitry; obtaining acceleration, velocity and 
displacement response ratios with one instrument 
function for a square pulse of acceleration, a 
second for a triangular pulse of velocity and a 
third for a half sine wave pulse of displacement; 
graphical proof that usage of any of the three in­
strument functions results in more faithful mea­
surement reproduction.

3. An Automatic Plotter of Bode, Nichols 
or Nyquist Responses

By Thomas L. Davis and Roberl H. Doherty
U.S. Dept, of Commerce

Nat’l Bureau of Standards
Boulder, Colorado

In a majority of timing applications, : 
exists in setting two or more clocks to : 
one another. Present techniques using W 
clocks to be synchronized within one i 
This paper describes a system which offers an im­
provement in synchronization of three orders of 
magnitude.

Microsecond synchronization is obtained by use 
of the Loran C navigation system as the link between 
a master clock at Boulder, Colorado, and any slaved 
clock anywhere in the Loran C service area.

The system also includes a unique method for 
distribution of several time code formats on a 
single UHF channel.

2. The Synthesis of Instrument 
Compensating Networks
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Specifications for the FXR Model X775A:

Precision Microwave Equipment * High-Power Pulse Modulators • High-Voltage Power Supplies * Electronic Test Equipment
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new

For more details, 

contact your FXR representative.

-------------------------- ——----------------1-----------------------
"If a man’s work be true and good.. .challenging comparison will be his strength.”

Advanced Features 
Include:

• FREQUENCY RANGE: 8,200mc to 12,400mc.
• SWEEP RATE (RESOLUTION): 300mc/sec to 300kmc/sec, linear with time.
• SWEEP WIDTH: to 4,200mc, direct reading, continuously adjustable.
• OUTPUT TYPES: cw, square wave modulation (internal 800cps to l,200cps)
• OUTPUT POWER: 0 to 20mw minimum cw into matched load, continuously

adjustable. With AGC-detected output flat to zt0.5db 
(when used with matched bolometers and directional 
couplers).

• FREQUENCY DIAL ACCURACY: ±1 % —fixed frequency operation (at specified
grid voltage).
±2% —sweep frequency operation.

• OUTPUT CONNECTOR: 1 X % waveguide.
• POWER REQUIREMENTS: 1 1 5/230V, 50/60cps, 200 watt.
• DIMENSIONS: 1 2 % " high X 21 % " wide X 1 8" deep.
• WEIGHT: 78 lbs.

■ SIGNAL SI®
8,200me to 12/fOOmc Frequency Range

F X R, Inc.
Design • Manufacture • Development 

25-26 50th STREET

 WOODSIDE 77. N.Y.

ELECTRONIC SWEEP

[1/ AUTOMATIC GAIN CONTROL

%

The FXR Model X775A X-Band Sweep Signal Source, challenging comparison, is unsurpassed for the 
measurement of VSWR and reflection coefficient. The Model X775A utilizes a permanent magnet BWO 
as the rf source. A unique built-in AGC amplifier produces a flat rf level, with respect to a bolometer 
detector, over the entire swept frequency range. Both ends of the swept frequency range can be accurately 
preset on separate direct reading frequency dials.

4 DIRECT READING 
FREQUENCY DIALS
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Duane Wood 
Vice-Chairman, Facilities

4. Delay Distortion Correction for 
Networks and Filters

1. A New Semiconductor Memory 
Element with Non-Destructive Read-Out 

and Electrostatic Storage

2. Some Device Aspects of Multiple 
Microwave Reflections in Semiconductors

4. Novel Adder-Subtracter Circuit 
Utilizing Tunnel Diodes

Chairman: T. W. Griswold, 
Continental Device Corporation, 

Hawthorne, California

Sports Arena - Room E

Typo of Session: Contributed Papers

SESSION 10
SEMICONDUCTOR DEVICES

Tuesday, August 23 
2:00 PM to 5:00 PM

3. Sampled Data Technique for 
Realizing Network Transfer Functions

WESCON Report Cont. from Page 18 

ditioned busses to counter signs, 
and inculding thousands of dollars 
worth of projecting, recording, 
lighting, and other equipment for 
technical program use.

Just the transportation program 
for WESCON alone, calling for 
continuous shuttle bus service to 
and from the arena and hotels, and 
fleets of busses for field trips, the

(Continued on
(Continued on

By Kan Chen 
Westinghouse Electric Corporation 

Pittsburgh, Pa.
This paper presents a method for analyzing the 

transient response of systems containing elements with 
proportional variation of gain and time constant. This 
problem includes the stabilization of systems, which 
arc open loop unstable, where both the gain and the 
time constant of an element arc negative. Several 
practical examples are discussed, including the open­
loop instability in reactor controlled ac motor drives 
The method of analysis is based mainly on the 
relationship between a Bode plot and the corres­
ponding transient response. Bode plots and actual 
transient response mcasruements are given for several 
examples. Practical design methods are presented.

2. Measures of Sensitivity for Linear 
Systems with Large Multiple 

Parameter Variations

By T. R. O'Meara 
Hughes Research Laboratories 

Malibu, Calif.

This paper discusses the group time delay func­
tions for low-pass Butterworth filters of orders two 
through six. These functions then provide examples 
for a number of delay correction techniques. A 
number of unusual realization techniques for the 
first degree network are discussed. The first order 
all-pass networks are relatively difficult to realize 
in unbalanced passive networks.

The second order networks are realizable as con­
venient bridged T’s, and design techniques are pre­
sented which are based on mixed analytical and 
graphical techniques.

For problems which require a large number of 
correction networks, a trial and error process is 
outlined. The process converges very rapidly and the 
computational effort is eased by including a set of 
group time delay tables and curves for the all-pass 
network.

By R. H. Van Ligten and D. Navon 
Transitron Electronic Corp.

Wakefield, Mass.

Three-terminal, four layer semi-conductor devices 
have found use in switching applications. Switching 
on is done by supplying base current. The device 
may be turned off by withdrawing base current, pro­
vided that the load current does not exceed a criti­
cal value.

A study of switchoff by base current will be pre­
sented. The switchoff current gain will be de-

I base 
rived in terms of composite transistor current gains. 
To attain high switchoff current gains without 
sacrificing other desirable device properties such as 
forward voltage drop, switching speed and stability, 
design compromises involving base layer width, 
lifetimes and doping levels must be reached.

The load current that can be switched off by 
withdrawing base current is limited. This is due to 
potential differences in the control base layer causing 
the emitter junction to avalanche. Geometry designs 
to minimize this effect will be discussed.

Switching off times are compared for base or 
collector . turnoff. Their dependence on base layer 
width, lifetimes and injection levels will be indi­
cated.

women’s program, and the future 
engineers’ activities, has been a 
major enterprise in the planning.

Working with Montgomery and 
Wood are Tom Endo, Magnavox; 
R. W. Lacy, General Electric; Todd 
D. Cochran, Aeronutronic, Arnold 
T. Lloyd, Lockheed; David A. 
Young, Electronic Systems; Leo 
Arndt, Hoffman Labs; Harry May­
er, General Electric; Patrick H. 
Packard, Lockheed, and E. A. 
Randolph, also of Lockheed.
Students at WESCON

The fourth annual Future Engi­
neers show at WESCON will be, 
more than ever, a “show within a 
show,” with 36 junior engineers 
exhibiting their experiments, de­
livering papers about them, journey­
ing forth on field trips, and attend­
ing an awards luncheon.

Electronics experiments were 
selected in local science fairs 
throughout the West and Hawaii, 
and outstanding students and their 
instructors will be the guests of 
WESCON and the local sections 
throughout WESCON in Los An­
geles. This is the first year in which 
future engineers have had their own 
technical session or a field trip 
program. They’ll visit Space Tech­
nology Laboratories for business—

By S. L. Hakimi and J. B. Cruz 
University of Illinois 

Urbana, III.
Two methods are discussed for characterizing the 

system function deviation from the design function 
due to large clement variations. The first method 
involves the use of Myers’ theorems on an extension 
of a Nyquist stability criterion. By this method, 
bounds on the deviation of the system function arc 
obtained. These bounds are calculated while allowing 
the element values to deviate from the designed 
values less than the corresponding element toler­
ances. The second method makes use of the statis­
tical properties of element values /Xssuming all of 
the elements of the system have certain statistical 
properties, the changes of the system function arc 
studied. Numerical techniques arc presented for 
computation of the "standard deviation" of the 
system function for a given distribution of the 
random variables.

By V. H. Grinich and D. Hilbiber 
Fairchild Semiconductor Corporation 

Mountan View, Calif.

A method of information storage is described 
which utilizes the stored charge in the depletion 
layers of a PNPN structure Presence of a large space 
charge indicates a "zero,” and a smaller charge a 
"one.” In the determination of the existing state of 
the device, advantage is taken of the fact that the 
point at which breakdown occurs in a PNPN device 
is a function of the rate of rise of the applied 
voltage.—. If one assumes a device with all junc­
tions initially discharged, a voltage pulse having an 
amplitude less than VS. the switching voltage, and a 
sufficiently short rise time will cause the device to 
switch. If. however, the middle junction were pre­
viously charged to some level less than VS at a 
sufficiently slow rate, the application of the first 
pulse would not result in a breakdown. Therefore, 
by selection of a proper "interrogation" pulse, and 
monitoring the current through the device, one may 
readily determine the storage state.

Since this method is electrostatic, the only input 
power to the device is that which supplies the charge 
lost due to stray leakages. "Interrogation” does not 
alter the existing state, hence a, non- destructive 
read-out is obtained. Specific device characteristics 
are discussed

By L. E. Franks and I. W. Sandberg
Bell Telephone Laboratories, Inc.

Murray Hill, New Jersey

A sampled-data network is described which con­
sists of a paralled combination of N paths, each 
path containing a linear, time-invariant network and 
input and output sampling devices. This network­
can be characterized by a transfer function which is 
essentially periodic over a bandwidth proportional 
to N, the number of paralled paths. The sample­
data filter provides an attractive alternate realiza­
tion technique for network functions which would 
normally require delay line elements. Another 
feature of practical signficance is that the transfer 
function consists of a sequence of frequency-trans­
lated versions of the transfer function of the linear, 
time-invariant networks in the individual paths 
This property has been used for the realization of 
highly selective bandpass filtering characteristics 
•without the use of inductors.

By H. Jacobs, F. A. Brand, J. Meindl, 
M. Benanti

U.S. Army Signal Research & Development Lab. 
Fort Monmouth, NJ.

and 
R. Benjamin

Monmouth College, West long Branch, N.J.

In considering the tranmission of microwave 
energy through a semi-conductor medium such as 
high resistivity germanium, an analysis has been 
made of the effects of absorption and multiple re­
flections within the medium. The dependence of 
these properties on frequency, sample length and 
conductively has been determined analytically and 
experimentally verified. Variation of the conductivity 
by injected carriers results in changes in power 
transmitted. New device possibilities appear feasible 
such as amplitude modulator with little or no change 
in phase, a phase shifter with no change in ampli­
tude and other optical-electrical devices.

3. Base Turn-off of PNPN Switches
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Many exciting new projects at our ultra-modern laboratories in San Jose 
have created important openings for men who are qualified to assume 
new work in advanced areas.

COMPUTER ENGINEER—Ph.D. or M.S. in E.E. You should have five years' 
experience, including circuit logic and system design. A knowledge of 
information theory, statistics and probability theory is desirable. Your 
work will involve arithmetic, control and memory units and system 
organization.

MICROWAVE ENGINEER —Ph.D. or M.S. in E.E. You should have five 
years' experience in design of microwave systems. Familiarity with 
parametric amplifier design, klystron and traveling wave circuits is 
desirable. Your work will be in the area of data transmission. Transmitter 
and receiver design will be involved.

SYSTEMS ENGINEER —Ph.D. or M.S. in E.E. or M.E. You should have five 
years’ experience in computer systems design and development, covering 
both the hardware and systems organization. Experience in reliability 
and communication-based data processing systems is desirable.

If you meet any of the above qualifications, write immediately, sending 
a complete resume, to:

Mr. J. P. Fernandez
IBM Corporation, Dept. 714S 
Monterey & Cottle Roads 
San Jose 14, California IBM

international business machines corporation

IMPORTANT NEW OPENINGS 
IN OUR ADVANCED SYSTEMS CO
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SESSION 1 1
COMPUTER SYSTEM THEORY

for Space

SESSION 12
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Col. Frank Shannon, Sr. (Ret.) 
Vice-chairman, Future Engineers

2. The Polymorphic Principle in Data 
Processing

5. Transistor Scaling Theory 

Sports Arena - Room A

Chairman: L. j. Craig, 
The RAND Corporation 

Santa Monica, California

STEREO MULTIPLEX 
BROADCASTING

Panelists:
Carl Eilers, Zenith Radio Corporation,

Chicago, Illinois
William H. Beaubien, General Electric Co., 

Utica, N.Y.
Murray G. Crosby, Crosby-Teletronics Corp., 

Syosset, N. Y.
Harold Parker, Caibest Engineering and 

Electronics, Los Angeles, Calif.
William S. Hastead, Multiplex Development 

Corporation, New York, N.Y.

Sports Arena - Room A

Type of Session: Contributed Papers

4. Adaptive Switching Circuits 

By Bernard Widrow and Marcian E. Hoff 
Stanford University

Palo Alto, Calif.

Wednesday, August 24 
10:00 AM to 12:30 PM

Wednesday, August 24 
10:00 AM to 12:30 PM

Sports Arena - Room B 

Type of Session: Papers and Panel Discussion 

Chairman: 1. J. Kaar, 
Hoffman Electronics Corporation, 

Los Angeles, California

1. Digital Control Techniques

. partially 
f the new 
which de­

Joel H. Axe
Chairman, Future Engineers

By Harold A. Keit 
Thompson Ramo Wooldridge, Inc. 

Canoga Park, Calif.

Discusses the "Polymorphic” concept of data pro­
cessing, a special organization of computer elements 
in which control, arithmetic, and other functions

(Continued on

By L. F. Jones and P. Margolin 
Westinghouse Elec. Corporation 

Baltimore, Md.

The considerations affecting the use of digital 
computer controllers in space vehicles (manned or 
unmanned) arc explored in the light of our expand­
ing space programs. The projected augmentation of 
system control capability is contrasted with the pen­
alties (of size, weight and power) incurred, to 
determine under what conditions a digital computer 
controller can be employed to advantage. The de­
sirability of planning for the use of a digital con­
troller is stressed.

System control functions are analyzed to 
mine the corresponding digital computer require­
ments. The role of a digital computer as a means 
for upgrading the probability of mission success and 
of overall equipment reliability in a space environ­
ment is discussed.

Digital computer hardware techniques are sur­
veyed in terms of size, weight and power both as 
regards electronic circuit techniques and packaging.

A combination of a magnetic disc memory, tran­
sistor-diode circuitry, code disc input devices, per­
manent magnet stepping motor output devices, flexi­
ble multiple layer printed circuitry and molecular 
electronic blocks are deemed desirable and feasible.

WESCON Report Cont. from Page 20 
and Disneyland for pleasure.

Committeemen, working under 
Joel Axe, Ramo-Wooldridge, chair­
man; and Col. Frank J. Shannon 
Sr., Packard-Bell, vice chairman, 
are Chester Jur, Packard Bell; Eric 
Burgess, Telecomputing Corp.; 
John W. Herrick, STL; Mrs. Avon- 
ale Stephenson, TAPCO; and Joe 
Cryden, Litton Industries.

Very special treatment for very 
important guests of WESCON is 
being planned this year by a Hos­
pitality committee headed by Bur­
gess Dempster, chairman, and John 
J. Guarrera, Guide Manufactur­
ing Co.
Hospitality Planned

Their task includes pre-arrange- 
ment of badges, transportation, and 
other services for IRE and WEMA 
executives, leaders in technology 
and in the industry, and other per­
sons of special note.

The Hospitality committee will 
maintain headquarters at the Stat- 
(Continued on Page 24)

By W. E. Roach 
Pacific Semiconductors, Inc. 

Culver City, Calif.

Basic principles arc given for the application of 
scaling theory to the problem of increasing the 
power capability of a certain class of high-frequency 
transistors. Effects of the scaling process on transis­
tors characteristics and performance arc predicted on 
a theoretical basis. Measured values for a range of 
sizes over a 5000 to 1 range are compared with 
the theoretical values.

It is concluded that the application of scaling 
principles represents a valid and useful approach 
to the problem of extending the power capability 
of high-frequency transistors.

are allocated to separate, self-contained modules in­
stead of being centralized in one element-modules 
arc connected to each other through a passive 
switching network operating at electronic speeds; 
explains three main advantages of this system: adapt­
ability. expandability and dependability (figures arc 
given for mcan-timc-bctwcen failure rates and total 
failure probabilities), describes the functions and 
capacities of individual modules; various sophisti­
cated input-output devices, and the Central Ex- 
changc-thc switching network that is the passive, 
central element of the system.

3. An Adaptive Character Reader

By Paul Baran and Gerald Estrin 
U.C.L.A., Los Angeles, Calif.

A pattern recognition system utilizing information 
derived from a machine learning operation is de­
scribed. Samples of a set of characters are first 
identified by a human operator. From such inputs, 
a probability matrix is computed, and used to de­
rive a set of weighted filters or stencils which di­
stinguish each character relative to the set of possible 
characters. When unknown characters are read, the 
proposed pattern recognition machine produces 
estimates of the confidence of the identification.

A digital simulation of the proposed technique 
was performed on an IBM 709 computer. A possible 
implementation having a raw character reading rate 
of up to 500 characters per second appears feasible. 
When low confidence estimates are encountered for 
certain unknown characters, it is possible to call 
upon more complex processes to aid recognition 
Thus, a recognition system can be built haying 
greater accuracy than the basic reading machine 
This technique is particularly useful in dealing with 
distorted characters encountered in language text.

Two binary ____
devised which fully 
modified tunnel (Esaki) diode 
regenerative gate . 
izing tunnel diodes 
analyzed to compli 
counters. Expcrimt 
monstrate the j 
cuit.

The counter stages described combine memory, 
gate, and amplifier without impairing reliability. 
The economy inherent i- :h:: r.g?—cr.: give: ;*-~
designer latitude in adding regenerative amplifiers 
improve reliability.

Adaptive or "learning” systems can automatically 
modify their own structures to optimize performance 
based on past experiences. The system designer 
"teaches” by showing the system examples of input 
signals or patterns and simultaneously what he 
would like the output to be for each input. The 
system in turn organizes itself to comply as well 
as possible with the wishes of the designer.

An adaptive pattern classification machine (called 
Adalinc, for adaptive linear) has been devised to 
illustrate adaptive behavior and artificial learning 
A statistical theory has been developed which re­
lates the competence of the classifier to the amount 
of experience had (number of patterns seen in 
adapting). This theory leads to a basic rule of 
thumb: the number of patterns required to tram an 
adaptive classifier is equal to several times the num­
ber of bits per pattern.

Solid adaptive logical elements (miniaturized 
Adalines) would be very effective in pattern re­
cognition systems, information storage and retrieval- 
by-classification systems, and self-repairing logical 
and computing systems.

By R. A. Kaenel
Bell Telephone Labs.

Murray Hill, NJ.

counter configurations have been 
exploit the properties of a 

died? flip-flop. A bipolar 
and a conventional flip-flop util- 

are described and pat
. lete the understanding of t..- 

rrimcntal results arc given v' ' ’ 
feasibility and reliability of the cir-

stages described t

in this arrangement gives the
1 ■—— —————------------1 :c—- tQ
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INTERNATIONAL RECTIFIER
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SPECIAL 1960 WESCON OFFER!

FREE

These outstanding custom 
units for radar super power 
tube d.c. supplies, provide 
up to 30,000 volts at 9 amps.

I 
I 
I 
I
I 
I 
I 
I
I 
I

10,000 copies of this valuable, comprehensive Zener 
Diode Handbook have been set aside for distribution 
during the 1960 Wescon Show. This circuit design 
book contains an extensive introduction to semicon­
ductor theory and reverse breakdown characteristics 
of these voltage regulating devices, plus chapters on: 
audio and RF applications, a.c. applications, d.c. appli­
cations. Fully illustrated with circuits, graphs and 
tables to describe these devices in detail. Copies will 
be distributed free to showgoers who present the 
coupon at the booth. For those who do not bring a 
coupon, copies will be available at the booth for $1.00.

ZENER DIODE 
APPLICATION 

HANDBOOK

ZENER HANDBOOK COUPON
International Rectifier Corporation, El Segundo, California

SEE these important new technical achievements in semiconductors
SEE these advanced radar 

super-power high volt­
age rectifier elements.

I
I 
I
J Name

: Company  

a
| Address

I
-j Home Address.

nrr a complete line of tri-sealed economy diodes —sub- 
vLL miniature and miniature — Zener and general purpose.
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Burgess Dempster
Chairman, Hospitality

John J. Guarrera
Vice-Chairman, Hospitality

MICROWAVE THEORY AND 
TECHNIQUES-1: PASSIVE 

ELEMENTS

2. A Fast Switching X-Band Circulator 
Utilizing Ferrite Toroids

By L. Levey and L. M. Silber 
Microwave Research Institute 

Polytechnic Institute of Brooklyn

1. Technical Requirements for FM Stereo 
Multiplex Broadcast

Sports Arena - Room C

Type of Session: Contributed Papers

Chairman: Harold Saltzman, 
Kearfott Company, Inc., 

Van Nuys, California

1. Misconceptions About Equivalent 
Circuits for Periodic Microwave 

Structures

Wednesday, August 24 
10:00 AM to 12:30 PM

Speakers:
R. J. Farber, Hazeltine Research Corp., Plain­

view, N.Y.: REQUIREMENTS FOR FM STEREO­
PHONIC RADIO TRANSMISSION.

A. Prose Walker, National Association of 
Broadcasters, Washington, D.C.: PROGRESS 
OF FIELD TESTS FOR FM STEREOPHONIC 
BROADCAST SYSTEMS.

ler-Hilton, with hosts and hostesses 
on hand to greet these guests on 
arrival, and to help make their stay 
in Los Angeles pleasant and re­
warding.

Committeemen include J. M. 
Loge, Sound Engineers; Ralph 
Wentcrs, Giannini Co.; Mark Bicde- 
bach; Col. James H. Rothrock, 
RCA; Jack Moseley; Marge and 
Einar Jngebretsen, Summers Gyro­
scope; Earl Haag, Hughes; John C. 
McAdam, International Electronic 
Research; William X. Lamb Jr., 
Bendix-Pacific; Leo W. Geary, 
Hughes Aircraft Co.

Others include: H. J. Werst, Elec­
tro Space Labs, Russell Strom, 
North American Aviation, Alan 
Abel, and Mr. and Mrs. Ernest 
Nesbit, Bendix Aviation. From the 
San Fernando Valley IRE Sub-

tion, both at Caibest, and by Panel 6 of the National 
Stereo Radio Committee has shown that separation 
of audio frequencies higher than approximately 8 KC 
is unnecessary for reproduction of high fidelity stereo. 
The Calbcst system makes use of this fact to occupy 
a narrow spectrum with improved signal-noise ratio. 
It is thus possible to utilize one and possibly two 
additional subcarriers for background music and 
other non-broadcast applications In contrast with 
other systems which have been designed with inten­
tion of providing space for background music, the 
Calbcst system makes it possible for the broadcaster 
engaged in such operations to continue with no 
change in receiving equipment when stereo program­
ming begins.

6. High-Fidelity Stereo and Simultaneous 
Subscriber Services by FM/FM Multiplex 

Method

By Robert M. Bevensee 
Varian Associates
Palo Alto, Calif.

This discussion will establish a scientific procedure 
for deriving equivalent circuits for periodic micro­
wave structures. Several instances will be discussed 
of the arbitrariness of an ''equivalent” circuit chosen 
by intuition for a structure and the different results 
obtainable by selection of different circuits of ap­
parently equal worth.

Further discussion will include expansion of the 
excitations in a periodic structure in a set of modes, 
each of which has an equivalent interpretation: use 
of variational or coupled-mode techniques to obtain 
equations for mode amplitudes; use of the variational- 
coupling techniques which obviate the need for 
equivalent circuits at all.

4. Sum-and-Difference FM-
FM Multiplex Stereo

By Murray G. Crosby
Crosby-Teletronics Corporation

Syosset, Long Island, N.Y.
In the system to be described, it is recommended 

that the full multiplex baseband be devoted to the 
second channel for stereo. Sum-and;difference mixing 
of the two stereo channels is applied with the sum 
combination fed to the main channel for compatible 
monaural reception, and the difference combination 
to the subcarrier channel. This arrangement results 
in improvements in signal-to-noise ratio, and stabil­
ity of separation adjustment. The problems involved 
when a second subcarrier channel is added, will be 
discussed.

5. The Caibest Stereo Multiplex System

By Harold N. Parker
Caibest Engineering & Electronics

Los Angeles, Calif.
The Calbest Stereo Multiplex System employs a 

narrow band subcarrier located at 29.5-KC. Investiga-

By R. J. Farber
Associate Director of Research

Hazeltine Research Corp.
Secretary Panel 1, NSRC

Based on the premise that the reproduction of 
individual left and right original microphone sig­
nals will produce a satisfactory stereophonic effect, 
this paper discusses some of the technical con­
siderations involved in FM multiplex broadcast 
tranmission of stereophonic programs. The general 
considerations of. FM and AM subcarrier trans­
missions are reviewed.. Some comments arc also 
made relating to audio bandwidth relationships, 
stereophonic crosstalk, and to the precedence effect.

2. The Zenith System of FM Stereo­
phonic Broadcasting

By Carl Eilers 
Zenith Radio Corporation

Chicago, Illinois
The system for FM Stereophonic Broadcasting pro­

posed by Zenith is basically a sum and difference 
system. The sum (left 4- right) audio is used to 
directly frequcncy-modulate the main carrier, while 
the difference audio signal (left — right) is used to 
amplitude modulate a sub-carrier (39-5 Kc) using 
suppressed carrier techniques. The sub-carrier, along 
with a pilot carrier (19-5 Kc), is also used to 
modulate the main carrier. The pilot sub-carrier uses 
10% of the allowable deviation leaving 90% for 
either the sum or difference amplitude modulated 
sub-carrier.

At the FM receiver a beam deflection tube is used 
to demodulate the difference sub-carncr and simul­
taneously matrix it with the sum audio to directly 
recover the left and right stereophonic channels.

3. The General Electric Stereophonic
Multiplex System

By William H. Beaubien 
General Electric Co.

Utica, N.Y.
The FM stereophonic broadcasting system devel­

oped by General Electric features stereophonic separa­
tion over the entire audio band and yet provides for 
simultaneous transmission of storecast music. Only a 
simple one tube adapter is required with an FM 
tuner to convert to this system for the monophonic 
listener. The change in signal to noise ratio is less 
than one db. The system employs sum and difference 
matrixing with the sum transmitted as the main 
carrier frequency modulation and the difference signal 
transmitted as suppressed carrier amplitude modula­
tion of an ultrasonic subcarrier. Provision for re­
covery of the carrier at the receiver is made by trans­
mission of a unique pilot signal at half frequency.

By William S. Halstead 
Multiplex Development Corporation 

New York, N.Y.

The paper outlines the importance, to broad­
casters and the public, of compatibility of proposed 
multiplex stercocast systems with respect to- (1) 
simultaneous non-interfering transmission of high- 
fidelity stereo programs and revenue-producing sub­
scriber services under SCA, now granted to more 
than 250 FM stations and of economic value to 
broadcasters, (2) satisfactory stereo reception of 
FM/AM simulcasts, now widely used in commercial 
public service, and stereo reception of the same pro­
gram by FM multiplex method thus providing the 
large audience needed to attract sponsors, and (3) 
satisfactory reproduction at monophonic radio receiv­
ing points during stereo broadcasts.

Techniques employed, as described, permit signal- 
to-noise ratios of 50db or better on I'M main and 
subchannels, crosstalk and stereo separation of 50db 
or better, and overall harmonic distortion of both 
main and stereo subchannel conforming to existing 
rules and regulations of the FCC for high-fidelity 
broadcast service. A mixed-highs technique to improve 
S/N performance under high ambient-noise condi­
tions, and to provide two 30-15000 cycle channels 
at receiving points without exceeding multiplex 
spectrum limitations, also is described.
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alone is not a true measure 
of an engineer’s ability

RCA
WEST COAST

Call collect or write: 
Mr. O. S. Knox 
EMpire 4-6485 

8500 Balboa Blvd.
Dept. 160-H

Van Nuys, California

RADIO CORPORATION OF AMERICA
WEST COAST MISSILE AND SURFACE RADAR DIVISION

But without it you’re on the outside looking in!
To us, while there is no substitute for education, professional engineer­

ing worth stems from a variety of things that merely start with a formal 
education. Throughout your engineering career there are rough edges to 
be smoothed. There's doing, re-doing, and doing again. There's frustra­
tion and despair. There’s happiness and utter elation. There's growth and 
confidence and respect. There’s maturity and courage of convictions. This 
is your ability, shaped, polished and made strong by conditions and people 
around you.

This evolution is by no means exclusive to us at RCA West Coast. We 
do, however, try to bring it out earlier and have you make more of it than 
most. Like to try? We have exceptional career opportunities for:

Advanced Systems Engineers, Development and Design Engineers, 
and Project Engineers with experience in these areas: Electronic 
Countermeasures, Data Processing and Computer Systems, and 
Missile Ground Support Systems.

For further information about us, and you, see the box at right.
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G. Goldenstern
Chairman, Registration

5. A Non-Contacting, Broadband Rotary 
Joint, and Four-Way Switch

ANALYSIS OF 
MAN-MACHINE SYSTEMS

2. An Analysis of the Decision-Making 
Functions of a Simulated Air 

Defense Center

By Ralph Queal 
Boeing Airplane Co. 

Seattle, Wash.

This paper discusses a variety of techniques which

3. Broadband Electronically-Tuned 
Microwave Filters

Brooklyn, N.Y.

4. Methodology for Man-Machine 
Systems Analysis

Sports Arena - Room D

Type of Session: Symposium

Chairman: G. F. Rabideau, 
Norair Division of Northrop Corporation,

Hawthorne, California

Wednesday, August 24 
10:00 AM to 12:30 PM

(Continued on

1. The Vocal Adaptive Controller- 
Human Pilot Dynamics and Opinion

By D. T. McRuer and I. L. Ashkenas 
Systems Technology, Inc.

Inglewood, California

The human pilot, currently the ultimate in adap­
tive controllers, is not as uncomplaining as his 
mechanical counterpart. Pilot’s opinions of vehicle 
dynamic response stability and control are surprisingly 
uniform and have, in the past been instrumental in 
specifying certain airplane dynamic requirements. 
It is a reasonable certainty that they will be equally 
important in specifying future vehicles and missions.

This paper undertakes to examine the roots of 
pilot opinion from the standpoint of the dynamical 
system involved. By considering data which contain 
both pilot opinion and pilot performance in the 
dynamic output/input sense, it is shown that opinion 
is closely correlated with certain factors.

On the basis of the demonstrated relationships, 
certain vehicle dynamics arc analyzed and shown to 
be probably unacceptable. Test data from other 
sources confim these predictions.

running and a cumulative tally of 
registration on display readouts, 
and since WESCON registration 
cards are IBM cards, quick break­
down of totals by professional cat­
egory will also be made possible. 
An innovation this year is a sys­
tem devised by the committee 
whereby exhibitor companies can 
order guest registration in bulk in 
advance, then pay for only those 
that are actually used. Computing 
techniques will provide each ex­
hibitor with a list (by name) of all 
guests who have attended the show.

Goldenstern and his vice chair­
man, Harry Delaney, U.S. Science 
Corp., erroreously credited as being 
at Hughes in the July GRID-BUL­
LETIN have directed activities of a 
committee that includes Ted Golmis, 
Hughes; Arthur Chippendale, Con- 
vair; Walt Nicholls, Hughes; Ray

By A. P. King 
Bell Telephone Laboratories 

Red Bank, NJ.

A new measuring technique which is particularly 
suited to the measurement of low loss waveguide 
lines is described. The beam circuit of a single back­
ward wave oscillator is modulated with a short pulse 
to provide both the signal and beating oscillator 
frequencies.

Some measured results which employ this new 
technique are given for the TEni transmission loss 
with 2 inch improved waveguide lines. Both the 
average loss and the random fluctuations in loss over 
the 50-90 kmc frequency band are significantly 
lower. Some observed data obtained with lines about 
400 feet long, one of solid copper and an all helix 
line, is presented.

By T. E. Leonard
Aeronulronic Systems, Inc.

Newport Beach, Calif.

This paper describes the minimum mean square 
tracking error criterion used to establish linear ma­
chine dynamics that are best suited for human con­
trol.

The —' 
closed 1 
used as a 
in which
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Section: Mr. and Mrs. Herman H. 
Ross Jr., Mr. and Mrs. Charles 
C. Olscfsky, Mr. and Mrs. Fred 
Phillips, Mr. and Mrs. Ralph A. 
Lamm, Mr. and Mrs. John L. 
Brown, Mr. and Mrs. Jack D. Wills, 
and Mr. and Mrs. Don Martin.

Mr. John D. Cupp and Mr. Don­
ald R. Bocast complete the com­
mittee as appointed at press-time. 
Registration

Electronic methods of making the 
electronics convention registration 
procedure easier will be employed 
this year, according to Gerry Gold­
enstern, Hoffman, chairman.

Electronic counters donated by 
Non-Linear Systems, Inc. at the 
registration desks will provide a

version 
>m 2000 me 
db at 2000 i

By D. Alstadter and N. A. Dawson 
Melpar, Inc.

Falls Church, Virginia

Recent advances in the development of very wide 
band antenna types have dictated the need for cor­
respondingly broadband rf rotary joints and rotary 
switches capable of high speed continuous rotation 
with long life characteristics. This paper describes 
the design and development of a novel non-contacting 
coaxial rotary joint covering a 12.5 to 1 bandwidth 
with VSWR less than 1.5:1 over the band.

A second component described is a new four 
way rf rotary switch covering an octave band in the 
VHF to S band spectrum.

Both components arc capable of continuous rota­
tion at speeds in excess of 3000 rpm for nearly in­
definite time periods. The long standing need for 
such devices in many applications indicates that 
these designs should find numerous immediate ap­
plications for broad band rf systems.

problem it to optimize the dynamics of a 
loop tracking system in which a human is 

* a "component.” The usual system is one 
_ _____.... a human must visually observe an error 
and use arm extension or force to correct that error.

The approach taken in this study is a "brute 
force” method, made easy by the use of a digital 
computer. The inherent physical system dynamics 
and the human’s limitations (reaction time delay 
and neuromuscular time lag) arc considered to be 
fixed transfer functions. Then the mean square 
tracking error for a representative statistical input 
is calculated as a function of conceivable compen­
sation dynamics and amplification. These calcula­
tions are done on a digital computer. The computa­
tions use the statistical scheme of integrating (vs. 
frequency) the product of the error transfer function 
and the input frequency power spectrum.

By Anders Sweetland and William Haythorn 
The RAND Corp.

Santa Monica, Calif.

The crews of two simulated air defense centers 
were charged with the responsibility of defending a 
geographical area against enemy attack. The effects 
of the following six independent variables were re­
corded and analyzed: (1) Classes of tracks (pene­
trating, local and outbound), (2) Density of air 
traffic, (3) Crew differences, (4) Time differences, 
(5) Crew experience, and (6) Load pattern distri­
bution. The effects of each of the independent 
variables (and their interactions) are discussed. Two 
models were suggested by the data: (1) A generalized 
three-clement model of how man-machine systems 
make decisions, and (2) A simple, dichotomous 
model that describes the discrete decision-making 
actions of the laboratory participants.

3. Optimizing Linear Dynamics for 
Human Operated Systems by Minimizing 

the Mean Square Tracking Error

By K. K. Kotzebue 
Watkins-Johnson Company 

Palo Alto, Calif.

It has been suggested recently that single crystals 
of yttrium iron garnet (YIG) can be used in the 
construction of low-loss microwave bandpass filters 
which can be tuned by means of an applied de 
magnetic field. This paper will discuss practical 
broadband circuits in coaxial line and waveguide 
for both single-tuned and multiple-tuned bandpass 
filters using such YIG crystals. One version has 
operated with electronic tuning from 2000 me to 
6500 me. The insertion loss was 3 db at 2000 me. 
1 db at 4000 me, and 0.7 db at 6500 me. with 
- - ’2/..- — '------IS me to 40 me. A pack­
aged version of this filter will be described which 

combination of permanent magnets and

Non-reciprocal waveguide devices have been con­
structed utilizing permanently magnetized ferrite 
tubes. The use of ferrite elements of this geometry 
makes possible the realization of ferrite assemblies 
without the need of a magnet. For switching purposes 
the remanent state of the ferrite material may be 
reversed by the application of current pulses to a 
wire inserted through the tube.

Utilizing this arrangement, a differential phase 
shift circulator has been developed which operates 
over the frequency range of 8.2 to 9.2 KMC The 
loss between coupled ports is 0.6 db or less and the 
isolation between uncoupled ports is 25 db or 
greater. The circulator can be switched in less than 
0.5 micro second.

Permanently magnetized ferrite toroids have also 
been employed in waveguide T and coaxial geome­
tries. Preliminary results arc presented.

1 db at 4000 me, and 
bandwidths ranging from

utilizes at , ________
solenoids for tuning. The complete filter weighs less 
than 2>/3 lb'- and can be tuned rfclOOO me from 
3000 me with a power consumption of 5 watts.

4. The Observed 50-90 KMC Attenua­
tion of Two Inch Improved Waveguide
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JERROLD

Precision Sweep Generator
> Model 707—The heart of the test set 

Features an extremely flat RF output 
(±5/100 db) and variable rate, all elec­
tronic sweep with plug-in oscillators 
available covering 2 to 265 mcs. Pro­
visioned for use with an X-Y plotter.

Crystal Controlled
Marker Generator

> Model CM-10—A 10-crystal unit pro­
ducing any selected fundamental and/or 
harmonic frequencies. Each oscillator 
has its own independent amplitude con­
trol. Features built-in scope pre-amplifier 
and VSWR filter.

i %

G H ?

Interested in more than one frequency ... an entire band, octave, or spectrum? Now it’s no 
longer necessary to employ the slow, tedious, point-by-point method of measurement when 
working with a spectrum of frequencies. Jerrold’s new 1707* test set will do the same measurement 
job Faster, more accurately, and with fool-proof results. Featuring the Measurement By Com­
parison technique, the model 1707 provides a continuous visual presentation and self calibration 
against precision standard attenuators (and/or accurate DC and RF voltage sources referenced 
against a standard cell). So, whatever your laboratory, production, or field needs—Jerrold’s sweep 
frequency MBC method will serve them better.

Complete RF TEST SET employs the 
Measurement By Comparison technique

Accurate Voltage Comparator
-> Model VC-12 — The unit that makes 

Measurement By Comparison possible. A 
3-section instrument that contains regu­
lated DC and RF voltage supplies and a 
wide band coaxial comparator for the 
simultaneous visual presentation of ref­
erence standards against which the test 
information is compared.

Model 1707 Price $1,570.00 
(Oscilloscope, rack, or recorder not included}
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Write today for complete catalog and technical newsletter series on MBC procedures.

ELECTRONICS CORPORATION
Industrial Products Division, Dept. ITE-42, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Ltd., Toronto • Export Representative: Rocke International, N.Y. 16, N. Y.
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MICROWAVE TUBES
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Harry J. Delaney
Vice-chairman, Registration

1. An Octave-Band Ultra-Low-Noise 
Traveling Wave Amplifier

2. Very High Convergence Guns for 
Traveling-Wave Tubes

Chairman: W. H. Christoffers, 
Microwave Tube Division, 

Hughes Aircraft Corporation, 
Los Angeles, Californa

3. Cooling of the Slow Space-Charge 
Wave of an Electron Beam with Applica­

tion to the Traveling-Wave Tube

4. ARC Discharge, Microwave 
Switch Tube

5. A Periodically-Focused 
Backward-Wave Oscillator

By D. C. Forster 
Hughes Research Laboratories 

Malibu, Calif.

By C. C. Johnson 
Hughes Research Laboratories 

Malibu, Calif.

Sports Arena - Room E

Type of Session: Tutorial Papers

Wednesday, August 24 
10:00 AM to 12:30 PM

5. Encoding Techniques for Visual 
Displays in Computer-Aided Systems

(Continued on

>ding tactical information, w 
are presently being studied by 

» associates f ’ 'T

(Continued on

By Robert G. Rockwell 
Varian Associates 
Palo Alto, Calif.

AKu-band (133 kMc) air-cooled klystron am­
plifier of extremely light weight has been developed. 
Through the use of punched parts and electrostatic 
focusing, the tube, which weighs 8 ounces, has been 
reduced to near minimum weight.

An electron gun of perveance 5 x 10-° and four 
equally-spaced doubly re-entrant cavities with gridded 
gaps are employed. The resulting beam interception
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There’s a festive punch-party on 
WESCON’s opening day; the choice 
of a scenic homes tour or a trip 
to Disneyland on Wednesday; and 
the glamorous and authentic Tam- 
aaraa Luncheon and the famed 
Polynesian on Thursday. Friday’s 
activity will include a swim party 
at the Statler, and the first all-in­
dustry luncheon of feminine guests, 
complete with featured speaker.

Women guests will also attend 
the special session on “Engineer­
ing; The Woman’s Role” on 
Wednesday at the hotel.
Island Magic

Creating the island magic especi­
ally for WESCON has been an ac­
tive committee working under 
chairmanship of Mrs. Lois Mont­
gomery, with Mrs. Bea Larson as 
vice chairman. Members include 
Mesdames A. N. Curtiss, Gerry

longer life, gun reproducibility and reduced possi­
bility of leakage and arcing due to increased physical 
gun size, possibility of using the same gun to pro­
duce beams of different diameters with constant 
perveance; less critical beam magnetic field en­
trance, and convergence reduction given a more 
laminar beam due to reduced lens aberration at 
the anode.

Using a Lagrangian formulation, Sturrock has 
shown that cooling of the slow space-charge wave 
of an electron beam is possible by parametric pump­
ing. In this paper, numerical solutions of a general 
set of coupled-mode equations are presented which 
include the effects of the generation of higher-order 
mixing products in the nonlinear beam on the 
cooling process.

Implict in the cooling process is the generation 
’of moderately strong pump modulation on the beam. 
Coupled-mode theory again is employed to predict 
the noise temperature of a traveling-wave tube 
utilizing the "cooled” beam with the pump modula­
tion present. Effects of higher order mixing products 
are included. Sufficient data is presented to allow 
formulation of an optimum design philosophy 
when practical physical limitations are imposed.

a specific group of human factors specialists have 
used to analysis certain man-machine systems and 
major subsystems. Currently it is necessary to rely 
on techniques selected or developed for the specific 
job at hand. The general theme of this paper is 
therefore to point up the need for the development 

i- a. •V)dy of mcthodology which has general ap­
plicability to man-machine system analysis and de­
sign problems.

By Klaus M. Neuman, PhD
U.S. Navy Electronics Laboratory

San Diego, Calif.

Since the function of a visual display in a man­
machine system is to present the operator with signs 
and since the signs may have the functions of com­
mand, designation and computation, any evaluation 
of a display must be in terms of its success in pre­
senting signs which perform these functions. The 
word "success” applies ultimately, of course, to the 
ability of the man using the display to interpret 
these signs and take the appropriate action.

In modern tactical computer-aided data systems, 
the quantity and complexity of information which 
must be visually displayed, has grown to such an 
extent that systems of symbolic encoding had to be 
devised. However, another factor which has led to 
symbolic encoding is the desirability—and often the 
necessity—for displaying a complex tactical situation 
in the most compact and successful manner possible.

This paper will examine three techniques for 
visual symbolic encoding tactical information, which 
have been or are presently being studied by the 
author and his associates at the Navy Electronics 
Laboratory.

By S. J. Totenbaum, R. R. Moats, 
and D. Campbell

Sylvania Electronic Systems
Mountain View, Calif.

A new type of gas discharge switch tube is de­
scribed. This tube consists of a section of rec­
tangular waveguide enclosed at each end by micro­
wave windows and filled with hydrogen or a noble 
gas at low pressure. A hot cathode is mounted on 
one side of the waveguide and an anode on the 
the opposite side. Two grids are located on op­
posite walls of the waveguide, one grid adjacent to 
the cathode and the other adjacent to the anode. 
The grids initiate an arc discharge in the same man­
ner as the grid in a thyratron. The arc, flowing 
across the waveguide, acts like a short circuit to the 
incident microwave power. The tube is suitable for 
switching over a wide range of power levels and 
operates over essentially, a full waveguide band. It 
exhibits yery low insertion loss and high isolation. 
The electrical characteristics of typical X-band and 
C-band switch tubes are discussed and compared with 
those of TR tubes and other microwave switches.
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Churchill, Hoffman Electronics; R. 
H. Dahlin, Beckman Instruments; 
Bill Donee, Hughes; Jack Osborne, 
Aerojet-General; Jim Thomas, 
Hughes, and William Olhvick, Non- 
Linear Systems.
Ladies Go Polynesian

While their menfolk are busy 
with technical sessions and touring 
exhibits, WESCON’s women guests 
will be “getting away from it all” 
via a Polynesian Holiday, a series 
of unusual social events planned 
for their leisurely enjoyment.

The island theme embelishes 
each of the activities, starting with 
the first get-together for coffee-and- 
conversation in the “island retreat” 
headquarters in the Statler-Hilton.

By E. W. Kinaman and G. E. Sf. John 
Watkins-Johnson Company 

Palo Alto, Calif.

Important achievements have recently been made 
in reducing the noise figure of longitudinal beam 
traveling-wave amplifiers. At S-band, the WJ-211 
has been developed with noise figure below 4.8 db 
over octave bandwidth with all voltages fixed. Spot 
noise figures as low as 2.7 db have been achieved. 
Noise figure and gain variations over the full octave 
are low, being typically 1.5 and 5.0 respectively. 
Comparable results at L-band will be outlined.

The tube design features a multi-anode gun pro­
posed originally by D. A. Watkins and a dispersion- 
free RF structure. The discussion will feature the 
design, construction, and performance of the S-band 
tube with an attempt to assess possible future im­
provements.

The application of some new periodic-focusing 
techniques to the backward-wave oscillator will be 
discussed. An oscillator utilizing a hollow electron 
beam with an .inner focusing rod was constructed at 
S-band. A periodic-electrostatic focusing method was 
used with considerable success, and an octave tuning 
range was obtained. A periodic-magnetostatic-focus­
ing method was attempted with less encouraging re­
sults. Some interesting focusing and r-f effects were 
observed when the periodic focusing techniques were 
applied to the backward-wave oscilltor, and some 
of these will be described.

The experimental results obtained here will be 
coupled with known focusing techniques to pre­
dict the compactness, weight and power output 
obtained from an oscillator package.

6. A Four-Cavity Electrostatically 
Focused, Kn Band Klystron AmplifierBy Donovan V. Geppert

Sylvania Electronic Systems
Mountain View, Calif.

The discussion will concern general principles and 
design procedures for a gun capable of producing a 
solid Brillouin-focused beam of small diameter from 
a large cathode. Specifically, a new concept allows 
virtually an unlimited convergence ratio to be ob­
tained.

A convergence ratio of 130:1 is now being used 
in a pulsed high-power X band TWT utilizing this 
concept. Other advantages realizable through this 
new concept include reduced cathode emission with
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Since 1956 missile and satellite programs have depended for their success, in part, 
on Rantec multiplexers and filters for telemetry... unique devices which 
couple two, three, four or six telemetry signals to a single antenna system. A wide 
variety of tunable models covers the entire telemetry band. Typical specifications 
on recent models include Isolation between channels to 100 db with 0.5 
db insertion loss VSWR —1.3 Maximum. Rantec multiplexers, hermetically 
sealed and helium leak-tested for storage and long-time space use, are another 
example of Rantec's proven capability in ground and airborne telemetry devices.

degree of safety) [ 
have I

MERCURY 
TITAN 
POLARIS
DISCOVERER 

MIDAS 
NIKE ZEUS 

NIKE HERCULES 
SUBROC 

SAMOS
X-17

Rantec Corporation Calabasas, California

also from Rantec .. . antennas, ferrite devices, waveguide 
components, electronic components and microwave subsystems.

See Rantec at WESCON Booth 2207

wWe hate stereotypes, t 
generic statements and even veiled illu- ; 
sions. Therefore, we cannot say that all I 
engineers love sports cars. We can say, I 
however, (with some <’ 
that some do. As a matter of fact, we 
one at Rantec that’s a nut, with wire 
wheels and knock off hubs yet. Much has 
been claimed for this seeming predilection 
on the part of the engineer. That there is a { 
definite comparison with his own profes- | 
sional art and the whine of an engine at ! 
6000 rpm is, to us, a rather weak argu- I 
inent. This engineer and/or nut is a i 
pleasant enough fellow, quiet, talented 
(in the extreme, we might add), and a 
family man with a large second mortgage. ; 
At first glance, his demeanor is in, well, 
the Pontiac class. But if one is possessed ' 
of a little insight, one sees deep within . 
this gentleman’s eyes a romance — cor­
nering at 65 mph, Weber carbs and over­
head cams. .

Zk I though 
we like this man and respect him, we think 
all of this is a trifle sad. The modern sports I 
car is truly fine technical machinery, but 
its popularity in Southern California and 
Westport, Connecticut, makes them 
suspect. A love affair between an engineer 
and a Stutz Bearcat. Mercer Raccabout 
(with T-head) or a Hispano-Suiza Bou­
logne we could understand. These cars 
were great not because of their purities 
(one gentleman installed a cigarette 
lighter in his Porsche Super 90 and was 
drummed out of the Altoona Sports Car 
Club), but, essentially, because of their 
impurities. Take the Auburn 13 Boat-Tail, 
for instance. Now there was a car. Twelve 
cylinders in line, six miles to the gallon 
and a lacquered planked wood body that 
bore a greater resemblance to Columbus' 
Santa Maria than anything automotive. 
Yet, at the mere mention of a Deusenberg 
SJ, our engineer grits his teeth and says, 
"Can it go from zero to 60 and back to 
full stop in 20 seconds’’ We arc puzzled. 
This so-called advantage might be quite 
good for kangarooing about in downtown 
traffic or for burping the baby, but for 
going down to the grocery store for a can 
of salmon it seems to leave a little some­
thing lacking.

Despite it all, we are big- I 

hearted, even though this engineer I 
mumbles disrespectfully every time we 
pass him in the lunchroom, "Detroit 
iron!’’. And with such vehemence. We tell 
you, if it weren’t for the fact that he’s one 
of the smartest guys around, we’d . .. Any 
engineer with experience in ferrite devices, 
waveguide components, rf-telenictry 
devices, microwave subsystems and 
De Sotos, please call Rantec, Calabasas, 
California. No Volkswagens, please. 
They’re the worst.
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SESSION 1 6

1. Diodeless Core Logic Circuits

limits

(Continued on Page 32)
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COMPUTER CIRCUITS 
AND DEVICES

Sports Arena - Room A
Type of Session: Contributed Papers

Chairman: George Eisler, 
Eisler Associates, 

Los Angeles, California

Wednesday, August 24 
2:00 PM to 5:00 PM

Checking out Polynesian Restaurant for one of the Ladies Field trips: Left to right: Mrs. Jeff 
Montgomery, Ladies Program Chairman, Mrs. S. H. Bellue, Mrs. Don Larson, Ladies Program 
Vice-Chairman. Mr*. Walter E. Pet*»rSnn (seated) and Convention Director Bruce Anohin.
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Goldenstern, Donald Montgomery, 
Dana Johnson, Bruce Angwin, Har­
ry Mayer, S. H. Bellue, Willard 
Fenn, Hugh Moore, James Reece 
and Walter E. Peterson.

Additional ladies in committee 
roles include: Mrs. Robert Gingrich, 
Mrs. William J. Miller, Mrs. Nathan 
I. Hall, Mrs. Phyllis Huggins, Mrs. 
Einar Ingebretsen, Mrs. Herman 
Ross, Jr., Mrs. Burgess Dempster, 
Mrs. Harry J. Delaney, Mrs. Don­
ald C. Duncan, Mrs. Edward C. 
Bcrlolet, Mrs. Richard B. Leng, 
Mrs. John C. McAdam, Mrs. Char­
les Kierulff, Mrs. Thomas Fried­
man. Mrs. Andrew V. Haeff. An

reduces the efficiency to 2-4 %.
C-\V saturated power outputs of from 2-20 watts 

have been obtained with the four cavities synchron­
ously tuned. The low level, synchronously tuned 
gam ranges from 25-35 db over the beam voltage 
range of 500-1500 volts with bandwidths of 10-15 
Me. Synchronously tuned, saturated gains arc about 
3 db less with bandwidths of 15-20 Me. If the tube 
is over-driven and stagger tuned, bandwidths of 20- 
25 Me at increased saturated power output and re­
duced gain may be obtained.

A novel type of differential 
tunability without backlash over 
of almost 100 Me.

3. 25-MC Clock-Rate Computer Circuits 
for Operation from — 20°C to -f-100°C

By Charles R. Cook, Jr. 
Texas Instrumenfs, Inc.

Dallas, Texas

Computer circuits ’ have been designed and built 
for operation at clock-rates up to 25 me and over 
a temperature range from -20°C to +100°C. Cur­
rent-mode, inhibit and complementary circuit tech­
niques have been used to obtain maximum speed 
with two types of presently available silicon transis­
tors. Conventional high-frequency circuit packaging 
techniques were used.

screw allows easy 
a tuning range

additional 40 ladies will serve as 
hostesses for the Women’s program. 
Industrial Design

Twenty-five outstanding examples 
of electronic package design have 
been selected for inclusion in the 
second annual WESCON Industrial 
Design Awards, to be presented as 
a part of the big Sports Arena 
show.

Judges for this year’s event in­
clude Gcorgc Walker, vice pres­
ident for styling, Ford Motor Co.; 
Bert Gasteneau, Aerojet General; 
Wilson Bradley, Endevco, and such 
outstanding designers and design 
instructors as George Jergenson, 
Frank Gianninoto, Henry Keck, 
Storother MacMin, and Harry 
Greene.

On display will be winning de­
signs in components, instruments, 
products, and systems, and five of 
these will be awarded certificates 
of excellence at the show.

Kenneth J. Slee, Librascopc has 
been chairman, and Robert Saun­
ders, Benson-Lehner, vice chair­
man of a design committee that in­
cludes Dean Johnson, Librascopc; 
Bob Emerson, Gordon MacKay and 
Alan Johnson, Emerson-Johnson- 
MacKay; Bob Mason Industrial De­
sign; Howard Assel, Robert Wilson, 
Wilson-Assel Industrial Design; Jim 
Craig, Beckman Instruments; Hal 
Zierhut, Moto Shimano and Pete 
Klepa, Zierhut/Vedder/Shimano; 
John Power, industrial designer; 
Melvin Best, Melvin Best & Asso- 
(Continued on Page 32)

2. A Multi-Addressable Random Access 
File System

By E. A. Coil
Librascope Div., General Precision, Inc, 

Glendale, Calif.

This paper describes the file system developed by 
Librascope for the Air Traffic Control Data Pro­
cessor.

This system is unique in that it allows informa­
tion to be stored in randomly distributed, available 
locations as identified by the file itself. The data can 
then be retrieved from the file by addressing the 
information content directly. The paper’s title stems 
from the fact that many different criteria may be 
used, either singly or in combination, for the re­
trieval of any given record.

Program bookeeping is thus effectively eliminated. 
No increase in access time is involved over a con­
ventional, fixed address system.

Frank Gianninoto, George Walker and 
George Jergenson, are among outstanding 
designers who will judge this year's In­
dustrial Design awards for WESCON.

By S. B. Yochelson 
Goodyear Aircraft Corp.

Akron, Ohio

A new logic mechanization system, suitable for 
digital computers, is described. This system is based 
on the use of conventional square loop ferrite mag­
netic cores for all operations. It differs from the 
common cored iodo of core-transistor logic systems 
in that no semi-conductors or other active coupling 
elements arc needed. It differs from other dioaeless 
core logic systems in that there are no inherent 
limits on speed, logic capabilities, or branching 
(fan out) capabilities.

A detailed description of the basic concept of 
the operation of the circuit is continued in the 
paper and also, descriptions of the theoretical and 
practical problems resulting from the non-ideal 
characteristics of the cores encountered in reducing 
the basic circuit to successful operation. An analysis 
is presented relating the core parameters to the 
limits of operation of the circuit as well as analyses 
of the requirements of digital logic circuits.

Circuits and photographs of a few simple working 
examples arc included.
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PALO ALTO

S09 San Antonio Road 
Palo Alto, California 
DA venport 6-7410

ALAMOGORDO
2352 Apache Lane 
Alamogordo, New Mexico
HEinlock 7-2780

I.OS ANGELES

416 North La Brea Avenue 
Los Angeles 36, California 
WEbster 3-7371

This confidence placed by the electronic 
industry in responsible manufacturers’ 
representatives has accelerated 
the growth of the industry and has 
provided manufacturers with 
more efficient engineering liaison, thus 
reducing the cost of sales.

More and more engineers in the 
electronic industry rely on 
manufacturers’ representatives for 
objective advice in the choice of 
electronic equipment and components. 
The “rep” unlike a factory salesman, 
is not an employee of the 
manufacturer he represents; his 
reputation depends on his independence 
and freedom to make the best 
recommendations to customers.

The most important line carried 
by any manufacturers’ representative 
is his own reputation.

the kittleson company electronic manufacturers' representatives

WHY A MANUFACTURERS’ REPRESENTATIVE
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2. The Sensitivity of Reproducing Heads 
in High-Frequency Magnetic 

Recording Systems

4. A Dynamic Logic Technique for 
Sixteen Megacycle Clock Rate

Chairman: Warren R. Isom, 
Radio Corporation of America, 

Camden, New Jersey

MAGNETIC DATA 
RECORDING

3. Comparison of Wideband FM and 
Carrier Erase Techniques for Recording 

Data from DC to 10 KC

MICROWAVE THEORY AND 
TECHNIQUES:-II: ACTIVE 

ELEMENTS

Sports Arena - Room B 

Type oF Session: Tutorial

Wednesday, August 24 
2:00 PM to 5:00 PM

Wednesday, August 24 
2:00 PM to 5:00 PM

(Continued on

Kenneth J. Slee
Chairman, Industrial Design
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dates; Henry Keck, Henry Keck & 
Associates; W. E. Balia, Salvatore 
Mercndino, and Harry Green, Mcr- 
endino, Greene & Associates; Huck 
Dadian, Wayne Takeuchi and Ed 
Asadoorian, Chaix & Johnson; Bill 
Hannaford, Displaymasters Inc.; 
Bill Ward, Aerojet General; Tom 
Tweedie, Lewis & Tweedie; Charles 
Cruze, industrial designer; Ted 
Youngkin, Art Center; John Ma­
guire, U.C.L.A. instructor; George 
Akin, Consolidated Electrodynam­
ics; Jim Powell, industrial designer; 
Lincoln Rosay, U.C.L.A. student; 
and Channing Gilson, Channing 
Wallace Gilson Industrial Design.
Socializing

One of WESCON's most popular 
events — the all-industry cocktail 
party — will again provide a prime 
opportunity for engineers and ex­
ecutives to put aside business and 
technology long enough to meet and 
talk with old friends who will be 
in Los Angeles for the convention. 
(Continued on Page 34)

Robert C. Saunders, Jr.
Vice-chairman, Industrial Design

By W. T. Frost
Ampex Data Products Co.

Redwood City, Calif.

The sensitivity of a reproducing head in high- 
frequency magnetic recording systems 7s defined in 
terms of the frequency losses in the head core. A 
calculation is made of the variation in sensitivity 
with frequency in a high frequency reproducing 
head and a method of measuring the sensitivity is 
presented with experimental results. This analysis 
and method of measurement has led to the develop­
ment of reproducing heads with increased sensiti­
vity.

clock pulse g< 
adder speed, 
complementary 
which has only 
the temperature

By Al M. Wilson 
Precision Instrument Co. 

San Carlos, Calif.

A development program is described in which an 
investigation was made of two recording systems 
which differed only in regard to bandwidth cap­
abilities. The paper is divided into two major sec­
tions: (1) the results of extended bandwidth in 
conventional instrumentation tape recording systems; 
and ( 2) the technical design improvements necessary 
to make extended bandwidth practical for use in 
such systems. The first section discusses the increase 
in FM noise and the increase (or decrease) in di­
rect noise. The second section discusses many as­
pects of required technical design improvements: 
(1) head requirements; (2) amplifier response; 
(3) bias frequency; (4) dynamic range; (5) rape 
selection.

By George Work and David Lewis 
Leach Corp.

Compton, Calif.
Instrumentation engineers responsible for record­

ing data are often concerned with a wide range of 
frequencies from de to several thousand cycles, with 
a variety of input instruments. This paper compares 
two types of recording systems, one employing 
wideband FM and the other a carrier erase techni­
que. Design problems and performance characteris­
tics are discussed for both systems together with an 
analysis of typical experiences in data acquisition by 
users of these techniques.

4. A Wideband Magnetic Recording 

System

1. Extending the Bandwidth of a Con­
ventional Instrumentation Recording 

System

P. Bothwell, J. Declue, H. H. Hill, 
and J. R. Longland

Computer Control Company, Inc.
Framingham, Massachusetts

This paper describes a Family of very high speed 
dynamic logic packages that perform logic functions 
at a 16 MC clock rate. Functional equivalence to 
SEAC logic is achieved with a clocked, symmetrical 
static logic element, active and passive delay lines.

The paper reviews briefly the background of 
dynamic logic and discusses the "marriage" of static 
and dynamic techniques as exhibited in the basic 
logic element. Discussions include performance, 
packaging, and typical logical structures.

Generation and distribution of clock signals arc 
considered, as are the problems and solutions of 
signal transmission associated with 16 MC synchron­
ous logic.

By M. E. Anderson and J. A. Granath 
Armour Research Foundation 

Chicago, III.
This paper describes a video magnetic recording 

and reproducing technique suitable for airborne and 
mobile use. and particularly suitable for satellite 
applications. The principle features of the system 
arc. the use of a multichannel common-pole head 
for non-mechancial scanning, high frequency re­
cording capability with low tape speed, low power 
drain through use of all solid-state circuitry, area 
density of information stored on tape, and potential 
for very compact size and low weight. Essentially, 
the entire video spectrum is recorded on a number 
of low-definition tracks whose outputs can be re­
combined on playback to produce the original signal.

5. Mechanical Design of the CM-100 
Instrumentation Tape Recorder

A full adder circuit has been built (to operate at 
100°C) that will give a SUM or CARRY w-ith less 
than 20 micro sec. delay, when used in a serial ap­
plication. With paralied organization the CARRY 
propagatton l!me ,S ^C$S t^3n m,cro scc- Pcr sta8e

The shift register and pulse generator used as a 
jencrator are designed to realize the full 

The pulse generator consists of a 
’ delay-line oscillator and amplifier 
ly 4 percent change in frequency over 
•3 range.

By John T. Mullin
Mincom Div.

Minnesota Mining & Manufacturing Co.
Los Angeles, Calif.

A new scries of ground-based instrumentation tape 
recorders has been developed for seven-track, 14- 
inch reel operation with each track capable of one 
megacycle performance at a speed of 120 inches 
per second. The tape transport is designed for 
mechanical simplicity with a high degree of relia­
bility, compactness, and light weight. Principle design 
features include modular construction wherever 
possible, shunt type d-c drive motors independent 
of power line frequency, dynamic braking, and dif­
ferential capstans to provide tension in the tape 
scanning area where the tape passes over the re­
cord and playback heads.

6. Electrical Design and Performance of 

the CM-100 Instrumentation 
Tape Recorder

By George Nels Johnson
Mincom Div.

Minnesota Mining & Manufacturing Co.
Los Angeles, Calif.

This paper describes the electrical characteristics 
of the instrumentation recorder discussed in the pre­
vious paper. In the electronic design, transistorized 
circuits have been introduced wherever feasible and 
a new packaging approach has been employed. Two 
frequency response characteristics for playback ye 
provided: one for flat response from 400 cycles 
to 1.0 megacycle and another for optimum ^Pro­
duction of pulse waveforms. Equalizers are provided 
for each of the 6 tape speeds from 7-V^ >ps t0 
120 ips.
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4. Theory of Tern Diode Switching

(Continued on Page 36)
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FERRIMAGNETIC SINGLE CRYSTALS ARE 
NOW AVAILABLE FOR MICROWAVE AND 

MAGNETO OPTICAL DEVICES.

Power Limiters
Traveling wave masers 

Magnetically tunable microwave filters 
Ferrite parametric amplifiers 

Light modulators
Other unexplored applications

Call or Write Department 2 for Data.

for
MICROWAVE THROUGH
INFRA-RED REGION

10 TIMES 
ACTUAL SIZE

Robert L. Boniface
Vice-Chairman, Cocktail Party

Chairman: Richard Jamison, 
Hughes Aircraft Company 

Culver City, California

1. Masers for System Applications

Sports Arena - Room C

Typo of Session: Contributed Papers

iter-
ig at 

db.

William J. Miller
Chairman, Cocktail Party

Microwave
CHEMICALS LABORATORY, INC. 
282 SEVENTH AVE. — NEW YORK 1, N. Y.
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Chairman Bill Miller of Burton 

Manufacturing has declared a west­
ern theme for this year’s event, 
which will attract about 2500 to 
the Ambassador Ballroom and ad­
joining rooms.

Wild westerners who are helping 
Chief Wrangler Miller plan the 
roundup include Robert L. Boni­
face, Neely Enterprises, vice chair­
man, and Charles E. Ault, Ault 
Associates; William H. Burgess, 
Electronic Specialty Co.; Elvin 
Feige, Elmar Electronics; Stanley 
W. Horrocks, Autonetics; Cort- 
landt Van Rennsselaer, Hewlett- 
Packard Co.; Byron Bromes, Tcx- 
tronix; Wendell Falcs, California 
Electronics Supply; R. E. Honor, 
Convair, and David N. Marshank, 
Marshank Sales Co.
Publicity Workers

Each of WESCON’s 14 working 
committees has had its own built- 
in public relations counsel during 
the planning stages, assigned by 
(Continued on Page 36)

By R. V. Garver
Diamond Ordnance Fuse Laboratories

Washington, D.C.
Recently experimental work has been performed in 

diode switching in TEM-wave transmission lines with 
a measure of sucess but with a minimum of theo­
retical investigation. In this paper theory is pre­
sented which explains: the three basic modes of 
diode switching, one of which is heretofore un­
reported; the isolation and insertion loss band­
widths; the spacing for and isolation from multiple 
diode switching elements; the bandwidth of the 
biasing lead; and the peak and average incident 
power that a diode can switch. It is concluded that

By H. R. Senf 
Hughes Research Laboratories 

Malibu, Calif.

This paper presents a survey of results of applied 
research on masers. It is intended to provide gen­
eral information pertinent to the application of 
maser amplifiers to advanced system problems.

Noise temperatures of 10° Kelvin or less arc 
available between about 300 MC and 12 KMC with 
gains between 20 and 30 db. Typical bandwidths 
for reflection-cavity masers are about 0.7% of the 
center frequency. Travel-wave masers show promise 
for achieving bandwidths of up to about 5%. The 
development of maser materials suitable for use in the 
frequency range between 10 KMC and 100 KMC 
is progressing. The results of a preliminary study 
for the design of a wide band traveling-wave maser 
at 35 KMC are presented.

2. Design and Operation of an S-Band 
Traveling-Wave Diode Parametric 

Amplifier

By C. V. Bell 
Walla Walla College 
Walla Walla, Wash.

and
Glen Wade

Raytheon Co., Burlington, Mass.

The main reason for interest in parametric am­
plifiers is their inherent low-noise behavior. The 
gain mechanism involves a reactive element and 
hence docs not produce noise at the output. How­
ever, when semiconductor diodes are used to pro­
vide the reactive element, spreading conductances 
in the diodes and other losses in the circuit con­
stitute sources of thermal noise. By far the most im­
portant source of noise within the amplifiers is the 
thermal noise from the spreading conductances. This 
paper reports on a theoretical treatment of the noise 
figure and gives experimental data from noise­
figure measurements.

Experimental data were obtained from an 
ative traveling-wave parametric amplifier operatini 
1.7 KMC. The measured noise figure was 1.2 . 
The theoretical calculated noise figure was 1.3 db.

By Clinton G. Shafer
Raytheon Co.

Waltham, Mass.

The first part of this design program was to as­
certain the necessary conditions for . succssfully 
operating a traveling-wave amplifier which utilizes 
diodes. The theoretical approach used "coupled­
mode” theory rather than the more complex filter 
theory The device was treated in terms of diflTcr- 
cntial equations rather than difference equations 
and quantitive answers were obtained without 
laborious numerical calculations. The same approach 
has been used successfully in traveling-wave beam­
tube work. It not only gave design criteria for ob­
taining the desired gain and bandwidth but also 
led to the theoretical expression of the noise figure.

3. The Noise Figure of Iterative 
Traveling-Wave Parametric Amplifiers
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Bud handles are fabricated from 
steel, brass or cast aluminum. 
Their durable, attractive finish 
will provide long wear. They 
have unlimited applications in 
the electronic, electrical and 
many other fields. Illustrated are 
a few typical handles.

Two types—16 styles and sizes 
provide the most flexible method 
of moving equipment of all 
kinds from enclosures. The new 
Bud line of quality ball bearing 
slides are designed to give the 
highest serviceability. line
for military and industrial appli­
cations and “SC" line for com­
mercial use.
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SAN JOSE 
Peninsula Electronic Supply

The most practical and sturdy cabinet de­
veloped for electronic components or sys­
tems. All welded construction. Shipped 
completely assembled. Upright models 
available in 14 sizes. Inclined panel models 
available in 3 sizes. Both in a choice of 
two color combinations.
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Richard L. Paullus
Vice-Chairman, Public Relations

Willard B. Gregory
Chairman, Public Relations

iNTERACTBON OF ENGI­
NEERING AND BUSINESS 

OPERATIONS

Chairman: Dr. Norman H. Moore, 
Litton Industries, 

San Carlos, California

Panelists:
S. Gollin, Walter Darwin Teague Associates, 

New York, N.Y.

2. Effects of Tower and Guys on 
Performance of Side-Mounted 

Vertical Antennas

4. Foamflex Coaxial Cable for 
Communications

Sports Arena - Room E
Type of Session: Contributed Papers 

Chairman: D, L. MacDonald,

Sports Arena - Room D

Type of Session: Invited Speakers

VEHICULAR COMMUNICA­
TIONS:-!: RADIATING 

SYSTEMS
Wednesday, August 24 

2:00 PM to 5:00 PM

Wednesday, August 24 
2:00 PM to 5:00 PM(Continued on

grounded 
in static
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the overall Public Relations com­
mittee to oversee publicity plans 
and help out in other areas where 
public relations considerations were 
important.

Each of the other committees 
has at least one public relations 
representative to provide liaison. 
In addition, the Public Relations 
committee also planned WESCON’s 
opening ceremonies, press coverage 
of the big show, the annual tour 
by security analysts, and similar 
events.

Willard B. Gregory, Beckman, is 
public relations chairman, and his 
vice chairman is Richard L. Paul­
lus, Electronics Investment Man­
agement Corp. Committeemen in­
clude Don Flamm, Ford Acronu- 
tronic; Eugene A. Mathews, Jet 
Propulsion Lab; David B. Browne, 
American Electronics; Charles Fran­
cis, IBM; Leon Levitt; A. G. Ncw-

COMPONENT AND 
SYSTEMS RELIABILITY

'Thursday, August 25 
10:00 AM to 12:30 PM
Sports Arena - Room A

Type of Session: Panel Discussion Following 
Presentation of Paper

Chairman: Walter R. Kuzmin, 
Packard-Bell Electronics Corporation 

Los Angeles, California

a switch can be made having a 100-to-l band­
width and giving isolation greater than 20 db with 
insertion loss less than 1 db from 40 me to 4 gc.

5. Tunnel Diode Microwave Oscillators 
with Milliwatt Power Outputs

By D. E. Nelson and F. Sterzer 
Radio Corporation of America 

Princeton, N.J.

In tunnel diodes, the motion of 
charges takes place at essentially the 
in contrast to the relatively slow motion 
minority carriers in transistors. As a 
tunnel diodes jirc unlike transistors, not 

wave frequencies.
This paper describes several microwave oscillators 

using germanium and gallium arsenide tunnel diodes. 
Problems connected with stability, oscillation build 
up, hysteresis effects, etc., have been solved by us­
ing Laplace tranforms. An outline of design pro­
cedures is given.

Panelists:
Glen P. Bieging, Packard-Bell Electronic Corp., 

West Los Angeles, Calif.: MARKETING
W. R. Lane, North American Aviation,

Los Angeles, Calif.: PATENT LAW
R. T. Silberman, Electronics Capital Corp., San 

Diego, Calif.: ACCOUNTING AND FINANCE

Panel Discussion-
Interaction of Engineering and 

Business Operations
How versatile is the engineer? Can he formulate, 

promote and adhere to the non-engineering aspects 
of a corporate posture, or is he lost without a slide 
rule? Three authorities in the fields of marketing, 
patent law, and management, will discuss the varied 
roles of engineers in the electronics industry, and 
the day-to-day non-engineering problems which must 
be faced.

Customer orientation is the essence of the market­
ing concept, and Mr. Bieging will stress the technical 
requirements of marketing people to assure co­
ordination between engineer and customer.

Mr. Lane will, discuss the function of patent law 
in our economy, and the present corporate and gov­
ernment attitudes towards patents.

Mr. Silberman will compare the present and past 
states of the electronics industry, and advance the 
thesis that engineering management is essential to 
the development and application of new techno­
logies for the growth of the industry. He will offer 
some management tools for determining products, 
company worth, and short and long term cash flow 
forecasting.

By John Arbuthnott, Jr., A. Laird McKean, 
and Sidney W. Trill

Phelps Dodge Copper Products Corp.
New York, N.Y.

During many years demands for very low loss 
coaxial cables have been satisfied by highly efficient 
semi-air spaced helix designs such as styroflex and 
spirafil. Interest in attention losses of simular order 
but in a cable combining also the physical attributes 
of a solid insulant led to the evolution of Foam­
flex.

The paper discusses design characteristics, applica­
tions and future developments of the Foamflex.

the electric 
speed of light 

---- '■— of the
consequence, 

------  ---------------, limited by 
transit time effects, and can operate at high micro­

Pacific Telephone and Telegraph Company, 
Los Angeles, California

1. Theory and Performance of Vehicular 
Center Fed Whip Antenna

By Helmut Brueckmann
U.S. Army Signal Research & Development 

Laboratory
Ft. Monmouth, NJ.

Theoretical design considerations and the results 
of extensive performance tests of a novel antenna 
for vehicular communications in the 30 to 76 me 
frequency range will be discussed.

Among the many features of this antenna arc: the 
matching problem, for up to ten bands, is solved 
by providing separate fixed tuned networks in the 
base selected by remote control; the antenna is 
center-fed through a coaxial cable terminated at the 
lower end by a lumped reactor connected to the 
vehicle body; the mechanical advantages of the whip 
configuration arc retained with no telescoping sec­
tions, moving parts or lumped reactors in the an­
tenna itself.

By R. F. H. Yang and F. R. Willis 
Andrew Corp.
Chicago, III.

The Omni directional pattern of a vertical an­
tenna when side-mounted on a mast or tower, is 

distoned as a function of tower diameter and sep­
aration in wavelength. The pattern is further ef­
fected by obstruction of metallic tower guys. Lab­
oratory and field measurements of these effects are 
presented. Possibility of taking advantage of these 
effects for special coverage is suggested. Tower 
effect an antenna impedance is briefly discussed.

3. A Broadband 160 MC Colinear Array

By R. F. H. Yang and L. H. Hansen
Andrew Corp.
Chicago, III.

The design of broadband colinear array is pre­
sented. It has a minimum gain of 4 db over a half­
wavelength dipole and VSWR less than 1.5 over 
the 152-162 MC band. The circuitarity of its 
horizontal pattern is — !4 db. The array elements 
are enclosed in a Fiberglas tube and are 
for lightning protection and reduction 
noise.
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During the WESCON Show, Elmar Electronics will offer you immediate off-the-shelf 
delivery on all new Texas Instruments semiconductors and components announced at 
the show. ■ These new TI devices will be on our shelves — in depth — when the 
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2. An Airline Pilot Looks at ATC
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W. Bort Knight
Chairman, Distributor Conference

R. V. Weatherford
Vice-chairman, Distributor Conference

AIR TRAFFIC CONTROL 
SESSION I

3. ATC from the Aircraft Owners 
Viewpoint

vary, 
e any

S. Kukawka, Bourne Laboratory, Inc., 
Riverside, Calif.

A. Wood, Relay Division, Leach Corporation, 
Los Angeles, Calif.

Carlyl C. Elrod, The Ralph M. Parsons Company, 
Pasadena, Calif.

Using Failure Data for Component 
Part Derating

By Victor J. Kayne 
Aircraft Owners and Pilots Association 

Washington, D.C,

Chairman: Louis L. Bailin, 
Hughes Aircraft Company, 

Culver City, California

1. A New Approach to Antenna Beam- 
Shaping—The "Coke-Bottle" Antenna

By H. Pfizenmayer and J. A. Kuecken 

Avco Corp.

WESCON Report Cont. from Page 36 
man, General Electric; Dr. R. L. 
Power, Hoffman Electronics; Ted­
row Watkins, Tally Register; Park 
Irvine, Autonetics; William D. Orr, 
Thompson-Ramo-Wooldridge; Pet­
er N. Sherrill, Hewlett-Packard; Al­
len B. Church, Sandia; Mrs. Phyllis 
Huggins, Bendix Computer Divi­
sion; Anthony A. Lietzan, System 
Development; and E. E. Ferrey, 
Hoffman Electronics. In mid-July 
Ferrey will take on new duties as 
manager of WEMA.

Sports Arena - Room B

Typo of Session: Related Papers

Chairman: Vernon Weihe, 
General Precision, Inc., 

Washington, D.C.

1. Operational Considerations in Air 
Traffic Control Systems Design

Sports Arena - Room C

Type of Session: Contributed Papers

Thursday, August 25 
10:00 AM to 12:30 PM

Thursday, August 25 
10:00 AM to 12:30 PM

Representatives
The 1960 Distributor-Represent­

ative conference, traditionally held 
the day preceding WESCON, prom­
ises to set new records for 1960. 
Chairman W. Bert Knight antici­
pates that more than 600 distribu­
tors and factory representatives will 
be taking part in the all day meet­
ing, which consists of 20 individual 
conferences, set up according to a 
(Continued on Page 40)

previously designed 
ilication in derating 

in new designs. Certain 
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become high failure rate items. A 
: -u_-, item$ through histogram

in data on normal and ab- 
lethod of applying such data

The j 
cular array 
variation is 
serpentine

By Paul Shelton 
Aero Geo Astro Corporation 

Alexandria, Virginia

problem of obtaining focusing from a cir- 
rrav and 360-degree scanning by frequency 

s considered. Whereas an evenly tapped 
__.r_ .. transmission line provides frequency-scan 
capability for a linear array, it is shown that uni­
form variation of the line length between elements 
allows good focusing from a circular array, to the 
extent that the required phase correction is approxi­
mated by a parabola. The radiating aperture is 
limited to the appropriate sector of the circle by 
using filters in the coupling junctions between the 
serpentine line and the radiating elements. The re­
lation between bandwidth and transmission-line fold­
ing factor is determined, and limitations imposed 
by element coupling, element spacing, and over- 
lapping apertures at the band edges are found. Ac­
curacy of focus is determined, as a fourth-power 
function of aperture size relative to diameter and 
comparision with the circular reflector indicates this 
technique to be signifficantly more efficient. Aperture 
amplitude distribution is related to the filter char­
acteristics and efficiency of coupling, and the eyen 
and odd components resulting from the asymmetric* 
feed system are calculated. The design of directional 
filters for partial coupling is described, and the 
effect of the transfer phase characteristic is calculated.

3. Low Sidelobe Interferometer
Antenna Patterns

By I. Doshay 
Aerojet-General Corporation 

Azusa, Calif.

The use of failure data on 
equipment is suggested for appl 
component part applications n...   
component part types have been found to exhibit 
tendencies to 1  
means of segregating these 
analysis is used to obtain 
normal expectancy. A mc.l. 
is explained by example.

Following the presentation of the paper, which 
presents failure rates of components in an airborne 
electronic system, a panel composed of component 
manufacturers listed above will comment from their 
points of view. The objective of this discussion 
is to ascertain degree of correlation between systems 
reliability observations of components and results 
of component manufacturers’ observations regarding 
Sljch factors as realistic failure rate, derating, ap­
plication, etc.

By J. D. Smith 
Air Line Pilots Association 

New York, N.Y.

The paper is directed towards high-lighting cur­
rent ATC problems and exploring the ATC subject, 
and questioning whether satisfactory solutions are 
available in the near future.

By C. C. Phillips 
Mclpar, Inc.

Falls Church, Virginia

The theoretical development of a new method of 
vertical plane beam shaping from Wullenwcber three 
dimensional arrays is presented along with a parti­
cular design formulated from the theoretical techni­
ques. The method consists of expanding the desired 
beam shape in a Fourier full-series expansion and 
relating tne parameters in the expansion to the 
parameters in the Wullenwcber array. Three para­
meters, intcrclement spacing, diameter of the Wullen­
wcber at each element, and the amplitude or current 
distribution along the array are allowed to 
These three variables are sufficient to derive 
arbitrarily shaped antenna pattern with a least­
squares approximation.

The antenna to be discussed is basically a Wul­
lenwcber array but particularly unique in that the 
diameter of the Wullenwcber changes with. height 
so that is has a characteristic "coke-bottle” shape 
with an asymmetrical, truncated cosecant-squared 
beam.

2. Application of Frequency Scan to 
Circular Arrays

By Ralph F. Link
Bureau of Research and Development 

Federal Aviation Agency 
Washington, D.C.

The Federal Aviation Agency’s research and de­
velopment program is directed towards developing 
a safe, efficient air traffic control and air navigation 
system for the users of our airspace. To achieve 
this goal, new concepts and philosophies are being 
explored. New equipments and systems are being 
developed and evaluated. Experimental tools are be­
ing developed to determine to operational and 
technical characteristics of the common systems.

The ATC system .now under development is 
briefly described. Guiding principles of research, 
analysis and development programs for the future 
system are discussed. Technical and operational pro­
blems are reviewed, with some facts and figures on 
how FAA is solving them.

The electronic industry is facing a new and 
powerful challenge in the task of equipping the 
largest fleet of aircraft in the world (U.S. general 
aviation) to match the electronic capabilities of the 
air traffic control system.

Proposals now under consideration by the Federal 
Aviation Agency to fully exploit the present state of 
the art ana the capabilities of the system should 
make the potentialities of this challenge all the more 
intriguing.

It is conceivable that the FAA proposals for "ap­
proved" type electronic equipment for all IFR and 
controlled VFR flight may trigger off a wholesale 
replacement of present aircraft radio equipment 
with new- equipment designed to more exacting 
standards. Therein is the challenge to the electronics 
industry.



Creating a new world with ELECTRONICS

HUGHES

We promise you a reply 
within one week
The complexity of modern 
technology...the rapid increase in 
the number of specializations...and 
the frequent shifts in technological 
emphasis all have combined to 
require a staff of alert, aggressive, 
creative teams of engineering 
specialists. Their responsibility is 
to assist management in the formu­
lation of plans for future efforts.

For our purposes the teams should 
be staffed by graduate Electronic 
Engineers and Physicists who have 
acquired several years of experience 
with radar, guided missiles, 
computers, infrared detection, 
nuclear radiation equipment, 
micro-electronics, underwater

01^69. HUCmCS AIRCRAFT company

ENGINEERING DIVISION

■

■

Opportunities in:

Exploratory Studies • Advanced Planning • Systems Analysis
detection, space propulsion systems 
or related areas. Several of the 
positions require the ability to 
present contract proposals to both 
technical and non-technical 
officials. Other positions require the 
ability to do preliminary systems 
design. There are twenty-three 
openings in the above areas at the 
present time.

All of the positions involve close 
associations with senior engineers. 
All of the salaries reflect the 
unusual backgrounds required.

Please airmail your resume to

Mr. Robert A. Martin 
Supervisor. Scientific Employment 
Hughes Engineering Division 
Culver City. California
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SYNTHESIS AND DESIGN OF 
MAN-MACHINE SYSTEMS

ntennas
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Edward C. Bertolet
Chairman, All-Industry Luncheon

4. Design Techniques for a 
High Power, Spiral Antenna
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2. The Human Factors Laboratory as a 
System Design Tool

By Frank N. Marzocco 
Inlellectronics Laboratories, Ramo-Wooldridge 

Canoga Park, Calif.

Human behavior is a function of the.situation in 
■which it occurs, and a great deal remains to be learned 
about human behavior in those particular situations of 
interest to the designer of particular systems. This 
feature of limited application, of prediction and con­
trol in a restricted universe, would raise questions as 
to specific applicability even if our general knowledge 
of human behavior were considerably better than 
it is. When one considers the additional feature 
that the behavior sciences frequently offer little help 
even in trying to guess at human capabilities and 
limitations under definable sets of boundary condi­
tions, it becomes clear that one cannot depend very 
much upon prior knowledge in any attempt to in­
corporate humans into man-machine systems. While 
the behavior sciences are incapable of fulfilling in 
advance all an applier's needs for knowledge, the 
methods used by those sciences arc as useful to tech­
nology as they are to basic research. The fact that 
there arc great gaps in our knowledge of behavior 
makes the human factors laboratory of invaluable 
assistance in the system design process.

The purpose of this paper is to show how one 
human factors laboratory, using the methods of the 
behavior science-., has been able to i ' 
tant contributions at each stage in the __________
man-machine system.

3. On the Effect of CRT Transfer 
Function on Detection Threshold

WESCON Report Cont. from Page 38 

master plan in advance.
There will be a Continental 

breakfast preceding the conference 
on August 22 in the Ambassador 
Ballroom, then delegates will go 
to their first appointments. Ten 
morning and afternoon meeting 
periods will be separated by a 
luncheon.

Knight, assisted by R. V. Weath­
erford. has directed a planning 
committee which includes Wendell 
Fales, California Electronic Supply; 
A Wayne Prather, Western Radio 
& TV Supply; Elvin Feige, Elmar 
Electronics; Ray B. Velliquctte, 
Radio Specialties & Appliance 
Corp.; Don Thostenson, Burt C. 
Porter Co.; Herb Becker, Herb 
Becker Co.; Charles N. Meyer, 
Meyer and Ross Co.; Carl Uhl- 
mann, W. Bert Knight Co.; Lloyd 
Norberg, C & G Radio Supply; 
Jim Murphy, Lou Johnson Co.;

Allen I. Williams Jr., Allen I. Wil­
liams Co.; Andrew H. Fuchikami, 
Radio Wholesale &, Supply; Burt 
C. Porter, Burt C. Porter Co.; D. 
W. Hornbrook, L. B. Walker Co. 
and Bucl J. Hastin, Jim Hastin 
Sales Co.
WESCON Climax

Leaders of the industry will gath­
er Friday, August 26 in the Pacific 
Ballroom of the Statler-Hilton hotel 
for the all-industry luncheon, tradi­
tionally the climactic event of 
WESCON.

Upwards of 850 persons will at­
tend the affair, including officers 
of WESCON’s co-sponsoring or­
ganizations, IRE and WEMA.

Arrangements for the luncheon

Sports Arena - Room D
Type of Session: Symposium

Chairman: Dr. H. Richard Van Saun, 
Federal Aviation Agency, 

Washington, D.C.

1. Human Factors in the Establishment 
of System Design Requirements

By Ronald H. Schneider
Dunlap and Associates, Inc.

Santa Monica, Calif.
Given a set of operational requirements and a 

variety of constraints such as cost, design time en­
vironmental conditions, moral values and state of 
the art, the design team performs a systems analysis 
to determine the functional requirements of the 
system and uncover possible solutions.
. The human factors specialist plays a direct role 
in establishing the functional requirements for a 
system whose objectives are man-oriented such as 
communications and displays systems or those de­
signed to transport, sustain or shelter man.

The ^unct,ons "which man might perform in any 
u suS8ested design solutions are prescribed by 

human factors scientist. Among the functions 
which men can perform better than equipment arc: 
the perception or patterns of light and sound, im­
provisation and use of flexible procedures, storage 
of large amounts of information and rcqill of re­
levant facts at the appropriate time.

By C. W. Miller
Head, Radar Branch, Electronics Depl., 

and
W. R. Minty

Engineering Assistant, Electronics Dept.
Cornell Aeronautical Laboratory, Inc.

Buffalo, N.Y.

Since the birth of radar systems, a scant few 
years ago, tremendous strides have been made in 
nearly all aspects of radar system improvement.

This is particularly true of all electronic and 
mechanical portions of the system which are a- 
mcnablc to precise measurements and evaluation. 
Yet, for the very large number of systems which 
utilize a cathode ray tube (CRT) display and human 

observer as the data readout and interpretation sys­
tem, a great amount of research must still be per­
formed before optimum system performance can be 
achieved.

There is a great concern, for example, in a one 
db improvement in mixer crystal noise figure. This 
paper will review experiments which indicate that 
6 db improvement can readily be obtained in the 
same system by optimization of a single variable 
parameter in the CRT-Human observer link. This 
parameter of particular interest is the transfer 
function, the relationship which for a given input 
(and side conditions) determines a specific output.

4. Introduction to Teaching Machines

Cincinnati, Ohio

The interferometer antenna is enjoying ever wid­
ening use in monopulse radar, radio astronomy and 
direction finding applications. The principle reason 
underlying this increase in favor stems from the 
superiority in angular accuracy over normal single 
lobed antenna patterns which this antenna can de­
monstrate on strong, singular, point-sourse targets. 
This paper reports the findings of an investigation 
intended to uncover a series of aperture distributions 
capable of providing low sidelobe levels and high 
crosssover slopes from an interferometer array. 
Calculated and measured patterns arc presented for 
small 8-clemcnt and large 36 and 60 element linear 
interferometer arrays.

By Stanley L. Levine 
Litton Industries 

Beverly Hills, Calif.

A teaching machine is a controlled device with 
which, through the interaction of it and a student, 
the student’s behavior is changed in a predetermined 
manner (the student learns what the device is pro­
grammed to teach). It differs from an audio-visual 
device in that it is specifically designed to utilize 
the laws of learning in facilitating learning rather 
than acting only as a teaching tool to be mani­
pulated by a teacher.

This paper will discuss the field of teaching 
machines and indicates possible implications.

A typical teaching machine is described, and the 
general theory of machine teaching is discussed. Ap­
plications. present and future, are described.. and 
some speculation is made-on the future of this ra­
pidly expanding field.

5. A High-Speed Color Display Unit*

By Wright H. Huntley, Jr.
Systems Techniques Laboratory

Stanford Electronics Laboratories
Stanford University, Stanford, Calif.

By J. P. Jones, P. E. Tayor,
and C. W. Morrow

Melpar, inc.
Falls Church, Virginia

A light weight spiral antenna with high power 
handling capabilities has been designed. The spiral is 
formed by a copper tube embedded in a dielectric 
material and is backed by a lightweight cavity. The 
development of this antenna involved an extensive 
experimental and theoretical investigation which 
resulted in new data regarding power handling cap­
abilities, maximum absolute gain, polarization, 
VSWR, beamwidth and efficiency.

5. Phase Distribution of Spiral Antennas

By Normand Barbano
Sylvania Electric Systems

Mountain View, Calif.
Several models of equiangular spiral ar 

were investigated to determine if they had 
centers. A modified model of an Adcock direction­
finding antenna was used in this investigation. This 
paper describes how the Adcock direction-finding 
antenna was used to measure the phase front and 
how it was determined from this that the equian­
gular spiral antennas do have a phase center. A 
description of the operation of the Adcock antenna 
is included.

In addition to discovering that the equiangular 
spiral antennas have a phase center, the results 
show the need for additional measurements. These 
measurements must be made on the phase front 
using at least an orthogonal polarization.



how do you play the numbers game?

We invite you to see for yourself at WESCON, Booth 1017.

ENGINEERED ELECTRONICS COMPANY
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ENGINEERED 
ELECTRONICS 

k Company . 1441 EAST CHESTNUT AVENUE • SANTA ANA, CALIFORNIA 
Kimberly 7-5651

Write, wire, or 'phone today for detailed information 
on the revolutionary new MINIWELD space-saving 
package.

The current numbers game consists of seeing how many components you can wedge 
into a small space. But there’s a catch to it.

Some circuit modules may seem small until you string them together and find 
that interconnections and supporting structure take more space than the modules 
themselves. That’s why it’s important, in evaluating miniaturization, not to consider 
the module size alone, but to be concerned with the over-all size, including mod­
ule, interconnections, and supporting structure.

New EECO MINIWELD circuit modules are designed with over-all system size 
in mind. They offer optimum miniaturization not only of modules, but also of 
interconnections and supporting structure. Add to this the reliability of proven 
circuits incorporating readily available standard catalog components rather than 
hard-to-get specials, the superior strength of welded rather than soldered connec­
tions, and you have an unbeatable combination of advantages.

tx'to A
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6. Solid State Micrologic Elements
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E. H. Lockhart
Vice-Chairman, All-Industry Luncheon

C. T. "Kap" Kierulff
Vice-Chairman, Visitors' Services

discussed. 
. .::d Chro- 
Special pro- 4. Surface Passivation as Applied to 

Micro-Components

5. Silicon Layer Junctions—A New 
Concept in A4icrocircuitry

GOVERNMENT AND 
INDUSTRY: ENGINEERING 

PROPOSALS

Al J. Rissi
Chairman, Visitors' Services

Thursday, August 25 
10:00 AM to 12:30 PM

Thursday, August 25 
2:00 PM to 5:00 PM

Operational data, reliability 
systems applications will

(Continued on

:y conside 
be discussed.

indicated. Other packaging considerations that be­
come more critical as the package size is reduced 
will be taken up. This will include mechanical and 
thermal stress problems in the seal area as a func­
tion of welding and temperature cycling, thermally 
induced stress in the semiconductor device as a 
function of surrounding materials and silicon de­
vice assembly techniques for some specific, small 
packages.

3. Semiconductor Packaging for High 
Component Density Applications

By George P. Walker
Rheem Semiconductor Corp.

Mountain View, Cdlif.
Some packaging approaches for high component 

density circuits, arc presented. The discussion will 
be primarily concerned with miniaturized packag­
ing of transistors of the medium power class and 
diodes of the fast switching computer types.

A functional package of the conventional, i.e., 
glass to metal seal, resistance welded type will be 
described. Performance test data will be given. 
Other approaches, i.e., ceramic, ceramic-metal, etc. 
will be mentioned briefly, but emphasis will be on 
minaturc packages using conventional sealing and. 
welding techniques.

Thermal problems will be discussed and some 
functional design' approaches for heat dissipation

By J. Allegretti and D. J. Shomberl 
Merck, Sharp & Dohme 

Rahway, N.J.

The deposition of successive layers of single 
crystal silicon on single crystal silicon substrates in­
troduces an advance in technology for microelectron­
ics. Alternating single crystal silicon layers of con 
trolled rcsisivity and type permit the introduction of 
many functional elements directly into a structure. 
The functional elements that have been deposited 
include capacitors, resistors, rectifiers, voltage limit­
ing Zener diodes, pnpn transistors and solar cells.

Each of the functional elements have been de­
posited and measured individually. Electrical perfor­
mance and metallographic data of these configurations 
will be presented. A five layer and seven layer 
structure has been deposited and simple prototypes 
made from these structures arc presented.

This paper describes a high-speed color display 
unit which has been constructed for the evaluation 
of color in increasing the information handling 
rate of operator-oriented electronic-readout systems. 
Ordinary CRT displays for some systems, when they 
encounter high data rates, tend either to overload 
the operator or to be so selective that much.of the 
available information is lost.

System requirements and contraints arc discussed, 
and the evaluation equipment, using a special Chro- 
mapix or •’Laurence” tube, is described. SpeciC 
blcms are discussed, as well as some solutions, il­
lustrated by color slides.
“Work presented in this paper was supported jointly 
by USASRDL under Contract DA 36 (039)-sc- 
78296 and USAF under contract AF( 616)-6207.

Sports Arena - Room E
Type of Session: Tutorial Papers 

Chairman: T. Liimatainen,
Diamond Ordnance Fuze Laboratory, 

Washington, D.C.

1. Design and Fabrication of a 
Microelectric I.F. Amplifier

By J. R. Black
Motorola Corp.
Phoenix, Ariz.

The design procedure and construction processes 
required to manufacture an electronic functional 
element in thin-film form are presented. A two-stage 
RC coupled 5 me I.F. amplifier is used as an ex­
ample. Emphasis is placed on the ease of design 
permitted through the use of thin film (two-dimen­
sional) techniques. The ability to construct R and 
C components to a wide range of values and to 
close tolerances leads to designability. Factors con­
cerning reliability, flexibility of design, cost, and 
component or functional densities will be included.

2. A Packaged Micromodule Laboratory 
for Industry

By Donald T. Levy 
Semiconductor & Materials Division 

Radio Corporation of America 
Somerville, N.J.

The Micromodule concept presents an advanced, 
proven method for reducing circuit mass without 
any loss of performance reliability. This paper de­
scribes a compact, practical package Micromodule 
Laboratory containing processing equipment and 
microelement components together with instructions 
for . this use. The package laboratory enables an 
engineer to design, assemble, and test experimental 
Micromodules. Microelement components have been 
specially designed for use in this packaged laboratory 
so that a minimum stock of microelements will pro­
vide a maximum range of component values. This 
widened range is. made possible by the use of re­
sistors and capacitors having adjustable values, and 
by allowance for many various termination possi­
bilities. Simplified assembly and encapsulation tech­
niques have been developed for use with the Lab- 
oratary, and a set of tools and fixtures which simplify 
the construction of experimental Micromodules is de­
scribed.

performance and 
J advantages in 

fabrication arc

By T. C. Hall
Pacific Semiconductors, Inc.

Culver City, Calif.

A new aproach to semiconductor micro-component 
packaging employing surface passivation is pre- 
scntccl. The term "passivation” is defined to mean 
the generation on the semiconductor surface of a 
strongly-bound chemical film layer which docs not 
adversely affect those surface electronic properties 
leading to acceptable device characteristics. In addi­
tion, a condition of electrical stability of the surface 
is provided, together with isolation from those 
electrical and chemical environmental influences lead­
ing to change in device characteristics. The merits 
of the new approach in contrast to conventional 
hermetic packaging arc considered. Experimental 
results demonstrating the superior device perfor­
mance-reliability’ characteristics of diode structures 
treated in this manner arc discussed.

In addition to improved device 
reliability, significant and critical 
microminiaturization and device 
realized.

By L. Kaftner, J. Last, and J. Nall 
Fairchild Semiconductor Corporation 

Palo Alto, Calif.

A family of low power — high speed micrologic 
elements is discussed. The elements, which include 
flip-flops, gates, adders, shift registers, and buffers, 
arc compatibly designed to form an interconncctable 
set to perform all logic function requirements in 
a typical digital computer. In their design and use, 
the emphasis is placed on the logical function to be 
performed rather than on the circuit details of the 
clement.

The elements, produced on single silicon sub­
strates, are constructed using extensions of the con­
ventional transistor fabrication techniques of solid­
state diffusion, metal evaporation, and photolitho­
graphy. The elements are packaged in multiple lead 
TO-5 and TO-18 headers for convenience in hand­
ling and to assure high reliability.

The elements are designed for operation at a 
speed of 10 me over a temperature range of —55°C 
to +125°C, with an average power dissipation per 
element of 30 mw.

Operational data,



GENERAL CHARACTERISTICS

EIMAC 3CX10,OOOA3 Diameter

CERAMIC TRIODE 250°C. 7.5 102 amp.7.0" 110 Me. 10,000 watts
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UNIQUE MEW EIMAC 3C XI O,0>OO A3 CERAMIC TRIODE
OFFERS VHF POWER-UP T© 20 KW

Filament 
Voltage

Filament
Current

Frequency 
for Max.
Ratings

Max.
Operating
Temp.

Max. 
Plate-Diss. 
Rating

EITEL-McCULLOUGH, INC.
San Carlos, California

Height

8.25"

Eimac expands its ceramic lube line with the introduction of 
the 3CX10,000A3 — the only 10 kilowatt air-cooled ceramic 
triode in the field. This advanced power lube is intended for 
use al maximum ratings through 110 megacycles.

An outstanding feature of this clean, efficient ceramic 
triode is the large reserve of grid dissipation assured by 
platinum-clad tungsten grid wires. Overload protection has 
also been built into the 3CX10,000A3 to make it ideal for 
use in industrial heating —dielectric and induction.

This newly developed triode is also well suited for such 
applications as broadcast. FM and single-sideband trans­
mitters, ultrasonic generators and sonar pulse amplifiers. 
It can also be used as a class-AB2 or class-B linear amplifier 
in audio or r-f service.

GRID-BULLETIN, August 1960 
__

A companion air-system socket and chimney, as shown 
above, is available with the 3CX10.000A3 to meet your 
specific requirements. Watch for a low mu version of this 
high-power triode in the near future.
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2. Data Processing Requirements of the 
FAA Air Traffic Control Data 

Processing Central

Moderator: Cmdr. W. Ten Hagen, USN, 
Bureau of Weapons, Western District, 

El Segundo, California

AIR TRAFFIC CONTROL 
SECTION II

4. The Need for Automatic Air Traffic 
Control

Sports Arena - Room A
Type of Session: Panel Discussion

Sports Arena - Room B
Type of Session: Related Papers

Chairman: Glen P. Bicging, 
Packard-Boll Electronics Corp., 

Los Angeles, California

1. Central Data Processor of the Air 
Traffic Control System

Thursday, August 25 
2:00 PM to 5:00 PM

Sports Arena - Room C
Type of Session: Contributed Papers

Chairman: Charles E. Dunn,

Thursday, August 25 
2:00 PM to 5:00 PM

between panel 
iencc will be acti'

WESCON Report Cont. from Page 40

are being directed by Edward C. 
Bertolet, B eh Im an Engineering, 
chairman, and E. H. Lockhart, R. 
O. Roberts Co., vice chairman, and 
a committee that includes V. J. 
Braun, System Development Corp.; 
R. H. Langer, Electronic Engineer­
ing; John S. McCullough, Eitel-Mc- 
Cullough; John O’Halloran, O’Hal- 
loran & Associates; J. V. N. Grang­
er, Granger Associates, and Paul 
Hanover, Hughes Aircraft Co.

Visitors’ Services, with informa­
tion desks in each major hotel, 
providing information on the city 
and WESCON events will be hand­
led by A. J. Rissi, and C. T. “Cap” 
Kierulff Electronics, Inc.

By A. G. VanAlstyne
Giiflllan Bros., Inc.
Los Angeles, Calif.

The present ATC-6 "posting system" evolved as a 
consequence of certain characteristics of the early navi­
gation aids, and requires extensive participation of the 
pilot in the form of position reports. Modern naviga­
tion methods might free aircraft from the restraint of 
the air way’s if the ATC system could accept and process 
position reports at random points and times. Data- 
processing methods are available which could perform 
such an ATC separation-monitoring function, but 
the data-input complex would be prodigious in size 
and cost. It is suggested that ATC data processors 
should be inputted by modern sophisticated radars 
designed especially to function with the data pro­
cessors. _ The resulting system will at least separate 
the navigation function from the traffic control func­
tion and allow the maximum freedom of movement 
for all classes of air space users. Such a radar-inputted 
system would enjoy ready acceptance both economic­
ally and operationally.

(Continued on

By Norman Pomerance 
GPL Division of General Precision, Inc.

Pleasantville, N.Y.

This paper begins with a discussion of the func­
tional requirements of the FAA Data Processing

__ 1 members, 
actively solicit-

By Rodger E. Davis 
Radio Corporation of America 

Camden, N.J.

Satisfaction of the need for automatic communi­
cations for Air Traffic Control in the form of an 
ATC data link has been delayed due to a lack of 
defined operational characteristics. Many factors 
have contributed to this lack.

FAA AG AGS (Automatic Ground/Air/Ground 
Communication System) developed by RCA for the 
R & D Bureau, is an experimental system designed 
to investigate automatizing more routine controller­
pilot radio traffic. The concept utilizes two-way 
time division digital data transfer over existing com­
munication links to provide the exchange of in­
formation requests and instructions.

This equipment has been delivered to the Nat­
ional Aviation Facilities Experimental Center and is 
under test and evaluation. The status of the program 
will be discussed together with a reflection of FAA 
test results.

By Lane Wolman 
Librascopo Division 

General Precision, Inc.
Glendale, Calif.

The paper discusses various features of the Central 
Data Processor designed for the Federal Aviation 
Agency. The system contains a high-speed general 
purpose computer, a file control system, a multiple 
magnetic drum file system, a highly multiplexed 
buffer system, and a switching system for rapid 
exchange of on-line and spare computers. Basic 
characteristics of the individual elements of the 
system such as extensive error checking are dis­
cussed, as well as special features such as the file 
key search, which are particularly needed for Air 
Traffic Control.

Panelists:
James Tassen, Contracts Division, Bureau of 

Naval Weapons, Washington, D.C.
C. E. Petrillo, U.S. Army Signal R&D Laboratory, 

Ft. Monmouth, N.J.
J. B. Lewi, Packard-Bell Electronics Corp.,

Los Angeles, Calif.
N. Klumph, Western Development Laboratories, 

Philco Corp., Palo Alto, Calif.
Ray Nordlund, Wright Air Development Div., 

Dayton, Ohio

Government and Industry: 
Engineering Proposals

The defense electronics industry is justifiably con­
cerned with the large amount of time and effort 
being devoted to engineering proposals prepared in 
the quest for military contracts. The increase in 
these costs can undoubtedly be attributed to several 
factors, including increased competition and govern­
ment requirements. It is the purpose of this panel 
discussion to explore constructively from both in­
dustry and government viewpoints how the govern­
ment can still select the most qualified bidder and 
yet reduce the total proposal cost to the bidders.

Representatives from each prime service will ex­
plain their methods of evaluation and their needs 
for the requested information. Industry representa­
tives will explore in depth the industry problem and 
suggest methods for streamlining the evaluation 
system.

Following 
questions froi 
cd.

Ladies to Visit 
Unusual Homes

Mrs. Lois Montgomery, chair­
man, WESCON’S Women’s Events, 
has released details on the tour of 
two Southland homes.

The tour on August 24 will visit 
the Fred Cole and George Bru­
baker homes in Hollywood and 
Brentwood, respectively, and end 
with a special luncheon at the 
famed Santa Ynez Inn near the 
Pacific on Sunset Boulevard.

The home of Fred Cole (he is 
the originator of Cole swimwear) is 
high atop the Hollywood Hills 
above the Sunset Strip. Its con­
temporary Tahitian architecture and 
decor has been featured in national 
magazines as one of America’s 
finest residences.
Fire Fountain

The two-level structure features 
a master bedroom with massive 
beamed ceilings just off the upper­
level entry. On the opposite side 
is a triangular swimming pool, at 
the peak of which is a fire fountain 
used for evening entertaining.

The lower level includes a music 
room and den, with a sound sys­
tem, television, and motion picture 
equipment in its entertainment cen­
ter, and Russell Holmes iron sculp­
ture over the fireplace.

The adjoining living room has a 
triangular glass wall on each side, 
one of which opens to the land­
scaped pool area, the other to a 
cantilevered wooden deck. Drap­
eries are beaded bamboo, reminis­
cent of glistening tropical rain. The 
third wall of the room is a fireplace 
wall of fieldstone, highlighted by a 
decorative Japanese wedding obi.
(Continued on Page 70)

discussion 
>m the audi<

Central which is composed of a central data pro­
cessor and peripheral display console. Following the 
initial discussion, a description of the controller 
displays and their functions is presented. The paper 
concludes with a description of the system and 
peripheral display requirements imposed on the 
central data processor.

3. Automation in Air Traffic Control

Technical Program Cont. from page 42

By Howard K. Morgan 
The Bendix Research Corp. 

Detroit, Mich.

Inability to "see and be seen" at high speed or 
altitude plus growing peak air traffic densities are 
giving rise to increasing "near miss” reports. Traffic 
control around terminals is not the answer since only 
part of the traffic is included. Neither will a pro­
jected increase of Controllers from 12,000 to 48,000 
over ten years, or less, be effective as a means of 
increased control. Rather than slow control methods 
which private pilots dislike and the Military cannot 
tolerate, an Automatic Air Traffic Control System is 
required.

The features of Positive Area Control are found 
in using a computer to handle routine tasks, supply­
ing positive continuous pilot information, expedi­
tious resolution of potential delays, reducing verbal 
communications and eliminating calculated fix times. 
These plus the necessary elements of a Positive Area 
Control Concept , will be discussed.

5. Future Trends in Air Traffic Control as 
Influenced by Modern Data-Processing 

Techniques
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A NEW FLIP-FLOP CIRCUIT
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A new and simple method for building flip-flop 

or multivibrator circuits is to use two (just two!) 
Shockley 4-layer diodes. After all, the 4-layer diode is 
a solid-state switch...just what’s needed in a flip-flop.

Because of low cost, wide range of power handling, 
and high speed, 4-layer diodes can be used for many 
flip-flop applications —handling currents from a few 
milliamperes to 20 amperes...repetition rates as 
low as 1 cps to hundreds of kc...voltages from 20 to 
200...temperature ranges from -60° C. to +100° C.

There is circuit versatility, too. It can be triggered 
or free running. It can be designed so positive pulses

drive it to one side, negative pulses to the other; 
or so each pulse drives it to one side for a specified 
time then reverts automatically to the other side 
until the next pulse. Best of all —only 9 components 
are required...the free running flip-flop has only 7!

Our new Multivibrator Data Sheet will tell you 
more. Or, maybe you’re interested in how the 4-layer 
diode can simplify and solve other circuit problems, 
such as pulse modulators, ring counters, alarm cir­
cuits, magnetic memory driving, d-c to a-c inverters, 
oscillators, detonators, or pulse amplifiers. Call your 
local Shockley representative or write Dept. 5-2.

CLEVITE
CORPORA TION

TRANSISTOR
UNIT OF CLEVITE TRANSISTOR
STANFORD INDUSTRIAL. PARK. PALO ALTO. CALIF.

♦SHOCKLEY 4-LAYER DIODES used in simple and inexpensive multivibrator 
circuit for high speed operation over a wide range of temperatures.
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OF SPACE TECHNOLOGY IN

COMMUNICATIONS

HE FRONTIERS

""J

Herodotus, the historian, 
records (490 B.C.) the use 
of burnished shields for 
military signaling. This 
was the forerunner of 
the heliograph, invented 
by Sir Henry C. Mance, 
which came into wide use 
centuries later.

Lockheed’s interest in developing the science of communications extends from the 
depths of the oceans to deep space. Its Missiles and Space Division research programs 
deal with the development and application of statistical communication and decision 
theory lfl such areas as countermeasures; telemetry multiplexing and modulation; 
scatter communications; multiple vehicle tracking; millimeter wave generation and 
utilization; sonic signa’ detection and processing; avoidance of multipath degradation; 
and interference avoidance.

Associated research and development efforts are directed toward propagation 
studies and advanced antenna design; low noise amplifiers; vehicle borne signal trans­
mission and reception, data storage and processing; solid state materials and devices.

Th • scope of such activities extends from advanced studies of naval communica­
tion problems on and under the oceans; the many applications to satellite vehicles; 
on io the specialized communication problems of deep space explorations. Latter 
needs are c . :.-pi. led by high frequencies, low weight and power, high stability, low 
effective bandwLhb, extreme reliability and basic simplicity requirements.
Engine*:-*. ■' ex-.Is: Investigating the entire spectrum of communications is 
typical of Lockheed Missiles and Space Division’s broad diversification. The Division 
possesses ccmp’ei? capability in more than 40 areas of science and technology — from 
concept to operation. Its programs provide a fascinating challenge to creative engi­
neers and scientists. They include: celestial mechanics; communications; computer 
research and development; electromagnetic wave propagation and radiation; elec­
tronics; the flight sciences; human engineering; magnetohydrodynamics; man in space: 
materials and processes; applied mathematics; oceanography; operations research and 
analysis; ionic, nuclear and plasma propulsion and exotic fuels; sonics; space medicine; 
space navigation; and space physics.

If you are experienced in work related to any of the above areas, you are invited 
to inquire into the interesting programs being conducted and planned at Lockheed. 
Write: Research and Development Staff, Dept. H-101, 962 W. El Camino Real. 
Sunnyvale, California. U.S. citizenship or existing Department of Defense industrial 
security clearance required.

Lockheed'/ MISSILES AND SPACE DIVISION
Systems Manager for the Navy POLARIS FBM;
the Air Force AGENA Satellite in the DISCOVERER,
MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER
SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA 
CAPE CANAVERAL. FLORIDA • ALAMOGORDO. NEW MEXICO • HAWAII

IB
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2. Fresnel Region Boresight Methods

Focussing
o

5. Miniaturized VHF-UHF Antenna

(Continued on Page 50)
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Convair Division of General Dynamics, Inc., 
Pomona, California

1. Continuous Bistatic Echo Area Range

I

In addition to the basic func­
tion of telling you, as a 7th Re­
gion IRE Member, about the 
preparations being made for your 
attendance at W ESCON, the 
August issue of the Grid-Bulletin 
has attempted for the last couple 
of years to provide a forum in 
which each of the 16 sections of 
the Region may summarize their 
year's activities for the informa­
tion of the remainder of the Re­
gion.

Alamogordo-Holloman
Membership in the Alamogordo- 

Holloman Section has now grown 
to 125 and the Section is entering 
a period of expansion fully to real­
ize its growth potential. Under the 
chairmanship of Dr. Mark Jones, 
the Section presented interesting 
meetings on such diverse subjects 
as Solar Flares (Dr. H. Evans), 
Modern Stereo (Paul W. Klipsch), 
Analog and Digital Computers 
(Major Clarence L. Johnson), Mete­
or Influence (Horace T. Castillo), 
Electronic Teaching Machines (Dr. 
R. F. Mager), and Amateur Radio 
(Capt. J. L. Reinhartz, USN).

One of the Section highlights of 
the year was a visit by John N. 
Dyer, vice president residing in 
North America and C. W. Carna­
han, director of the Seventh Region 
IRE. A luncheon was set up with 
the Section officers attending and 
a field trip was conducted through

By F. P. Brownell and D. E. Kendall 
The Martin Co.
Denver, Colo.

Miniaturized slot antennas are frequently required 
for aircraft and missile applications. A design pro­
cedure for ridged waveguide cavity fed slot antennas 
has been derived. The procedure may be used for 
both single ridge cavities and dual ridge cavities 
with the ridges laterally separated. Both configure-

many of the facilities at the Air 
Force Missile Development Center.

The Student Papers Committee 
selected Charles Burmeister (from 
the State Science Fair held at the 
New Mexico State University) to 
represent the Section at the WES- 
CON Future Engineers Show. His 
subject was “The Calculation of 
the Mass of an Unknown Particle 
in an Ionization Chamber.” Later, 
in statewide IRE competition, 
Charles won and was awarded a 
$500.00 scholarship to the Univer­
sity of New Mexico.

The annual meeting saw the fol­
lowing officers elected for the com­
ing year: Major Ursel C. Nolte, 
chairman; Lt. Harry E. Wagner, 
first vice-chairman; Howard R. 
Velliquette, second vice-chairman; 
and William S. Stotts, secretary­
treasurer. Due to military transfers, 
Major Nolte has already been forced
(Continued on Page 50)
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Seventh Region Sections 
Enjoy Banner Year

In compiling this years 7th 
Region Roundup, the editors ac­
knowledge with gratitude the co­
operation that has been received 
from officers of the various sec­
tions. These busy individuals 
have found the time necessary 
to provide information and pic­
tures in such quantities as to 
approach closely the editor's 
dream of 100 per cent coverage.

—Frank Hay lock 
Grid Editor

By D. F. Shea, D. Alstadter, W. O. Puro 
Melpar, Inc.

Falls Church, Virginia

This paper describes the design and development 
of an S and C Band Beacon Antenna system for Pro­
ject Mercury. Newly developed fabrication techniques 
facilitate the use of materials such as fuzed quartz 
which are unique in the field of antenna design. 
The systems provide circularly polarized, omni­
directional radiation coverage which is optimum for 
reliable lock-on of ground-based tracking antennas.

The design parameters of this, relatively unex­
plored antenna type are presented in detail and the 
electrical performance characteristics, with illustra­
tive graphs and radiation patterns, are discussed.

Electrical behavior of the system during labora­
tory-simulated launch and re-entry conditions is 
also described.

By J. W. Eberle 
Ohio State University

Columbus, Ohio

A description is given of an echo area range using 
coherent detection that has the capability of measur­
ing the quadrature components of a complex scat­
tered signal as a continuous function of bistatic 
angle. The system is of such a nature that no direct 
linkage is required between the transmitter and the 
bistatic receiver to maintain coherence thus .permit­
ting much improved accuracy. A technique is given 
thar permits the effects of any background reflection 
to be eliminated, thus circumventing the need for 
any R.F. transmission line between transmitter and 
receiver for background nulling purposes. The bi­
static range of the system is continuous from zero 
degrees (monostatic) to 180° (forward scatters). 
Typical patterns are shown as well as applications 
of such measurements.

By L. F. Van Buskirk and C. E. Hendrix 
U.S. Naval Ordnance Test Station

China Lake, Calif.

Certain corrections to the Fresnel theory arc 
necessary for zone plates with focal lengths of only 
a few wave-lengths. Formulas are derived for 'the 
gain of these zone plates as a function of the number 
of zones and the focal length. Theoretical values are 
compared with experimental results. The advantages 
of the zone-plate relative to a parabolic reflector 
are illustrated by a proposed design for a large radio 
telescope.

4. Beacon Antennas for Project Mercury
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Group of Alamogordo-Holloman officers comprises W. S. Stotts, secretary-treasurer, V. C. Nolte, 
chairman, H. E. V/agner, first vice-chairman, and H. R. Velliquette, second vice-chairman.

By Alfred Bogush 
Radio Corporation of America 

Moorcsfown, NJ.

Two methods of ’■boresighting” a mqnopulsc 
antenna in the fresnel region of propagation arc 
described and compared.

The first is a tower method and its limitations 
are described. Included is a discussion of a fresnel 
region equation with a theoretical null position 
variation with r. ngc shown along with measured 
results. The .apcicure distribution considered is the 
sum of a unifotra and sinusoidal function.

The second method ”/\uro Collimation Boresight­
ing,” employs a boresighting screen positioned at 
ranges in the order of a reflector diameter. For the 
problem of field distribution behavior, a different 
employment of the same basic equation is discussed. 
This equation reduces the limitations of the fre­
snel region equation at points close to the aperture. 
Computed and measured results of the Auto Col­
limation method are presented.

3. The Zone Plate as a
Element
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CO PACKAG CIRCUIT WIODUL

CORE-DIODE/CORE-TRANSISTOR MODULES
We are actively engaged in a twofold develop­
ment program in core-diode and core-transistor 
modules. We are miniaturizing our high-frequency 
core units as well as expanding our family of 
low-cost, low-frequency core units. Specific in­
quiries are invited.

the am-.- ■ seh nr cf circuits a; well as low-cost custom-circuit packaging. Both series
.. do ■ ij:’ <T or ] i-p,n s ..«.ct, as appropriate to the circuit

Standard-Series, Typical 100-kc T Flip-Fiop. Z-8339, unit price $8.00 to $11.50.
Rufg llztn-s r Yyp.cai 100-kc T Flip-Flop. Z-92002-’8339, unit price $10.80 to $14.75.

fl (LI !t

7^

CUSTOM PACKAGING
We stand ready to package your special 
circuits, both quickly and at low cost. Let 
our field engineers show you the advantages 
of our Standard vacuum tube and T-Series 
transistor packages as opposed to etched 
boards in terms of no set-up charge, shield­
ing and physical protection, and low-cost, 
reliable, readily available mating connectors.
WRITE FOR FULL INFORMATION AND PRICE LIST.

N-SERIES Transistorized DECADES
This family of miniaturized and transistorized 
plug-in decimal counters features high operating 
speed, simple power-supply requirements (typi­
cally —12 volts only), low power consumption, 
and reserve reliability Standard conservative 
counting rates are 0-250 kes and 0-5 megacycles, 
and these units will work dependably even under 
adverse temperature (—54°C to 4-71°C typical) 
and ±10% power supply variations. Completely 
compatible with EECO T-Series digital circuits 
and R-Series Minisig indicators and may be Inter­
mixed as required.

All units are repairable without special test 
equipment. Models include Incandescent, Nixie, 
and remote in-line readout, as well as non­
indicating. Most models are available In a preset 
version.

Typical N-102 Incandescent Readout Decade, 
unit price $198.00.

T-SERIES BREADBOARD EQUIPMENT
The unique EECO T-Series Breadboard and plastic circuit cards 
enable you to set up. change, or take down experimental arrange­
ments quickly — without waste of time or materials. Unit contains 
all necessary permanent wiring to accommodate any regular T-Series 
circuit. All other circuit inter-connections are made by patch cords 
or plugs, with the prepunched circuit cards to guide you and to 
provide a symbolic diagram of the system when completed.

MINISIG® Sensitive Transistorized Indicators
These proven sensitive indicator devices occupy 
no more panel space than conventional indica­
tors, yet operate directly from low-level signals. 
Many different models are available, most of 
which incorporate built-in high-sensitivity tran­
sistorized driver circuit to give ‘'on-off' indica­
tion where the signal excursion is too small (2 
to 3 volts) for direct operation of neon or incan­
descent lamps. Models include neon, filament, 
high-temperature, and memory (thyratron), and 
are packaged in miniature, subminiature, and 
plug-in designs. Most models have adjustable 
operating characteristics controlled by external 
bias voltage and will accommodate a wide range 
of input signal conditions.

Typical Neon Minisig (R-101), unit price $5.60 
to $6.55.

T-SERIES Germanium Transistor Plug-in Circuit Modules
A complete family of reliable, low cost, 250-kc transistorized 
digital circuits for service in compact systems and equip­
ment. Units incorporate standardized signal levels for com­
patibility and discrimination against false triggering. They 
also feature consistently conservative electrical specifica­
tions, standard package outline, and simple power require­
ments (±12 volts), as well as compatibility with EECO 
N-Series decades and R-Series Minisig indicators. This family 
also includes core-transistor circuits that are compatible 
In physical packaging, frequency, signal levels, and power 
supplies.

Circuit designs are based on derated specifications for 
the components used, and the resulting circuit specifications 
are‘then further derated to give reserve reliability. (Units 
typically designed for 50% greater frequency range than 
rated in guaranteed specifications.)

Typical 300-kc RS Flip-Flop, unit price $26.80 to $33.15.

DIODE/MATRIX Plug-in Circuit Mcciules
Multiple clippers, limiters, de restorers. modulators, or 
demodulators, rin?, circuits, bridge .-cults. rectifiers, diode 
gates, or circuits built to order and enclosed in a rugged 
case for plug-in use. Thc.-e units eliminate the need for 
soldering diodes during bra.’docarding or production. Dicde 
plug-ln units are tested to diode manufacturer's specula­
tions after assembly. Diodes are protecteo from physical 
damage at all times and can be tested or replaced in groups 
of 8, 12, or 16. Can be supplied with or without holddowns.

Typical 8-diode unit, employing JN67A’s, from $16.00 to 
S25.00.

W-SERIES Silicon " _ ’ J
Transistor Plug-in Circuit Modules
Premium units for —45°C to -f-100’C environ­
ment. Particularly suited for compact, hlgh- 
temperature-environment military and industrial 
systems. A complete line of compatible circuits, 
including de and pulse logic ... the first family 
of its kind on the market with hermetically 
sealed silicon semi-conductors and other com­
ponents.

Typical 150-kc RST Flip-Flop, unit price $99.10 
to $121.55.

STANDARD-SERIES and RUGGEDIZED-SERIES 
Packaged Plug-in Circuits
This family of p'o-.c-n cnc lube plug-in circuits, for applica­
tion i. i -..i' / and industrial electronic systems, is available 
in e u .r the s: jnd urd-Serr-; or the Ruggedized-Series 
package. More than 35 deferent catalog circuits and more 
than 300 ci".tnr.i orcuits have been packaged in the 
Stanuarn or.: Ruggedlzed-S -ries containers. More than 
160,000 of these moc".nes have been delivered to date. 
Both seri . .re rnca’stii -.- ano fungus-proofed for optimum 
perform’in. . tinner extreme conditions of humidity. (Thou­
sands of ?.<ese un«ts <i»e in daily ujc in the tropics.)

I: ge !!’ijl, th. Standard-Senes units are designed for 
use i! :r: fixed Installations. The Rugged-
iz-:3-?erie, are designed for high temperature,
shock, >rd : - .’ion jrc .suitable for service in mobile 
equip-r. !nr. ' ,• • .t stive <. rcuits m the Ruggedized package have been tested against 
..‘:i A tc and ,ib»atton m 54'C to — 71'0 environment. Both series are com­
patible . ... ■. fc ;o Systems Development Rack and Single or Dual Power Supplies and offer
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By . B. McGuire, D. D. Morrison, and L. Wong 

Space Technology Laboratories, Inc.

Los Angeles, Calif.

Region Report Cont. from page 48 
to resign as chairman and appoint 
Li. Wagner in his place.

Harry E. Wagner

Thursday, August 25 
2:00 PM to 5:00 PM

THE PIONEER V 
EXPERIMENTS

Thursday, August 25 
2:00 PM to 5:00 PM

3. Measurements of the Geomagnetic 
and Interplanetary Magnetic Fields: 

Pioneer V

4. Determination of the Astronomical 
Unit by a Least Square Fit to the 

Orbit of Pioneer V

Albuquerque-Los Alamos
The 1959-60 IRE year has been 

an eventful one for the Albuquer­
que-Los Alamos Section. The first 
significant event was the election 
of two members of the Section— 
Dr. Julius P. Molnar and Mr. 
Glenn A. Fowler to the grade of 
Fellow. This was the first time in 
history that two members of this 
Section have been elected to the 
grade of Fellow in one year and 
we are justifiably proud. An Awards 
Dinner was held on February 1 and 
Mr. Wes Carnahan, Director of 
Region 7, made the presentations 
before an audience of 218.

The next big event was the Sec­
tion meeting held April 18, when 
we were honored to have Dr. Ron­
ald McFarlan, international pres­
ident of IRE, as speaker. Mr. Wes 
Carnahan introduced Dr. McFar­
lan to the 165 people attending.

The Annual Meeting of the Sec­
tion was held on May 11. The 
principal speaker for the evening 
was the Honorable Clinton P. An­
derson, United States Senator from 
New Mexico and also chairman of 
the Joint Congressional Committee 
on Atomic Energy, who addressed 
the group on “Our New Atomic 
Frontiers.” Election of Section of­
ficers was held, and this was the 
first time since 1956 that a quorum 
of the voting membership was pres­
ent for an annual meeting, there­
by making it possible to elect of­
ficers without resorting to a mail 
ballot.

Another memorable occasion was 
(Continued on Page 52)

the orbit 
rted (since 

the

View of the head table at the Annual Meeting, Albuquerque- Los Alamos Section, shows US Senator Clinton P. Anderson speaking 
Atomic Frontiers'*. Seated officers and nominees are T. E. Lommasson, N. A. Bourgeois, E. C. Davis, R. C. Spence, R. C. Creveling, F. H. Jean, 
L. W. Davis, R. P. Noble, R. S. Lemm, J E. Gross, and A. B. Church.

lical unit 
contact 

to. fl 
earth to effect any im- 
:ies in the astronomical 
. .toped, however, that 
_..o:.-.cd to lend more 
the Spencer-Jones value

on "Our New

By J. A. Simpson, C. Y. Fan, P. Meyer 
Enrico Fermi Institute for Nuclear Studies 

University of Chicago 
Chicago, Illinois

. The unique trajectory inside the orbit of the 
earth and the extended telemetry link for Pioneer 
V launches 11 March I960 make possible some 
critical tests on the modulation of galactic cosmic 
rays and the solar production of high energy parti­
cles.

Technical Program Cont. from page 48
tions utilize high dielectric constant fillers in the 
cavities. Resonant frequency of cither type of 
antenna may be adjusted by a capacitive screw in 
the cavity, or by variation of a single cavity di­
mension, or both. A detailed analysis of impedance 
matching techniques as well as information on 
radiation pattern, gain, and efficiency characteristics 
is presented.

SESSION 29

The astronmical unit may be thought of as the 
distance scale factor for the earth's motion around 
the sun. This scale factor is not measurable by 
standard astronomical techniques because only angles 
are directly measurable, and these are invariant to 
changes of scale.

If, however, one is concerned with a three-body 
problem, the effect of a change in the astronomical 
unit is to add a secular (i.e., time-increasing) per­
turbation to the motion. This effect has been utilized 
by Rabe in the so-called dynamical method ot 
astronomical unit determination.

It was first suggested by Booton that the 
of an interplanetary probe would be affect" 
it is a three-body problem) by a change in 
astronomical unit, and thus the astronomical unit 
should be measurable by a least square fit to the 
radio doppler data from such a probe.

Previous determinations of the astronomical unit 
have been made by both dynamical and gcomcirical 
means. The most recent of the dynamical measure­
ments is that by Rabe, which has a quoted accuracy 
of ±4.4 parts in 105. The most recent geometrical 
measurement is that of Spencer-Jones which has 
a quoted accuracy of ±1.1 parts in 10'. The mcasur- 
ed values of the astronomical unit, however, differ 
by 1 part in 103.

At the time of writing of this abstract, the tak­
ing of the Pioneer V probe is incomplete, thus the 
accuracy of the measurment of the astronmu 
is as yet unknown. Unfortunately, radio 
with Pioneer V will not be maintained 
sufficient distance from the < 
provement in the uncertainties ... . 
unit quoted by Rabe. It is he. 
sufficient accuracy will be attained 
weight either to the Rabe or the Spei 
of the astronomical unit.

Sports Arena - Room D

Type of Session: Symposium

Chairman: C. P. Sonett, 
Space Technology Laboratories, Inc., 

Los Angeles, California

7. Preliminary Results from the Space 
Probe Pioneer V

2. Radiation Measurements Made by 
Space Probe Pioneer V

By R. L. Arnoldy, R. A. Hoffman, J. R. Winckler 

School of Physics 
University of Minnesota 

Minneapolis, Minn.

The university of Minnesota radiation experiment 
aboard Pioneer V contains a Gieger counter and 
ionization chamber. These detectors are of the same 
type as those in the Minnesota experiment in Ex­
plorer VI satellite, and measure the flux and ion­
izing power of the inrerplantary radiation. Data 
obtained in passing through the trapped radiation 
surrounding the earth indicates that the intensity is 
similar to that measured by Explorer VI from August 
? f.° August 14; 1959, before the large increase 
in intensity following the magnetic storm of August 
16, _ 1959- Outside the trapped radiation, the in­
tensity is at the cosmic ray level of 2.5 counts/sec. 
in the Anton type 302 Geiger counter, and has an 
ionizing power of about 1.1 times that for COOT- 
radiation. The first few days of measurement show 
no fluctuations in the interplanetary intensity. Data 
at larger distances from rhe earth will be available 
and discussed.

By P. J. Coleman, D. L. Judge, E. J. Smith 

and C. P. Sonett
Space Technology Laboratories, Inc.

Los Angelos, Calif.
The interplanetary prob-, Pioneer V, a mag- 

netomett ire the geomagnetic and inter­
planetar' lies of these measure­
ment1- art ] resented with some emphasis placed 
upon obsc t. .';.ons made the vehicle passed 
through the interface bet •.. ten the geomagnetic field 
and tin nd those made during
the period of the geomagnetic storm of 16 March. 
Comparison, ..ic made between the aforementioned 
results and th. observations obtained from the space 
probes Pioneers I, III, and VI and the earth satel­
lite Explorer VI.
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RUGGED, ECONOMICAL Elliott Tape Reader is the 
most compact high speed tape reader available today. 
Variable speeds up to 1000 characters per second. Stops on 
any selected character throughout the full speed range. 
Reads all punched paper tapes. Extreme reliability, maxi­
mum speed and ease of tape insertion. Bulletin ETR-1.

TODAY’S BEST BUY in economical high speed punched 
card readers’ The unique Elliott Card Reader, functionally 
adaptable to any equipment, reads all types of standard 
cards column by column at speeds up to 400 cards per 
minute. Manufactured with famous British craftsmanship. 
Priced from $3950. Write for Bulletin PCR-1.

GENESYS DISC MAGNETIC MEMORIES offer higher 
pulse packing density in a lightweight, space-saving pack­
age ... superior long life reliability. Features include a 
choice of bit capacities. . . no dropouts. . . only 30-60 ma. 
writing current. For complete specifications, write for 
Genesys Bulletin UMM 3, or phone UPton 0-4671.

UP TO 20 CHARACTERS SEC. The low cost Genesys 
CPR 16 Coincident Point Readout decodes binary informa­
tion directly . . . displays in alpha numerical form in any of 
16 easy to read characters. No other readout offers such 
simplicity of design. Optimum reliability and speed. Only 
2.40" high x 1.53" wide x 2.94”. Bulletin CPR 16.
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SESSION 3 1

2. Semiconductor Networks

(Continued on Page 61)(Continued on Page 54)
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3. Micro-Module Equipment Packaging 
Considerations

1. The Hughes Type I Microelectronic 
Circuit Concept

4. Reliable Superminiaturized Semicon­
ductor Devices for Today's Microcircuits

SEEKING A LOGICAL 
BIOINSTRUMENTATION 

SYSTEM

Chairman: Vincent W. Blockley, 
Consultant, Environment Physiology, 

Santa Monica, California 
Moderator: Meyer Fishbein, 

System Development Corporation, 
Santa Monica, California

operating conditions, and 
interconnection joins are

Sports Arena - Room E

Type of Session: Panel Discussion

Sports Arena - Room A

Type of Session: Panel Discussion

Speakers:
J. B. Dillon, M.D., University of California, 

Los Angeles, Calif.: THE ANESTHETIZED IN­
DIVIDUAL IN A NORMAL ENVIRONMENT

Toby Freedman, M.D., Ass’t Medical Director, 
North American Aviation, Inc., Los Angeles, 
Calif.: THE UNHEALTHY, CONSCIOUS INDI­
VIDUAL IN A NORMAL ENVIRONMENT

Patrick Meehan, M.D., University of Southern 
California, Los Angeles, Calif.: THE HEALTHY, 
CONSCIOUS INDIVIDUAL IN AN ABNORMAL 
ENVIRONMENT

Paul Tiffany, System Development Corporation, 
Santa Monica, Calif.: COMPUTERS AND PRO­
GRAMMING IN A BIOINSTRUMENTATION 
SYSTEM.

Friday, August 26 
10:00 AM to 12:30 PM

two c
units.
mil specs
best avai’

the Annual Picnic held on June 
4 in the Jemez Mountains north of 
Albuquerque. This meeting, attend­
ed by members and their families, 
was highlighted by the installation 
of the newly elected officers. The 
new officers are: Robert C. Crcvel- 
ing, chairman; Thomas E. Lom- 
masson, vice-chairman; Robert P. 
Nobel, secretary; and J. E. Gross, 
treasurer.

Another “first” for the Section 
was the appointment of Mrs. Ed­
wina Gomel to the executive com­
mittee. She served as co-chairman 
of the social committee and was 
responsible for women’s activities.

Finally, the Albuquerque—Los 
Alamos Section is especially pleased 
with the attendance at Section meet­
ings during the 1959-60 year. The 
total attendance was 1210—an in­
crease of 256 per cent over that 
for the previous year. This should 
be strong evidence that the mem­
bership is taking more interest in 
the IRE and its activities.

—R. C. Spence

Panelists:
David Douglas, Spacelabs, Inc.,

Los Angeles, Calif.
Louis Fields, Starling Corp., Los Angeles, Calif.
Truman McNeely, North American Aviation, Inc., 

Los Angeles, Calif.
Miles McLennan, Aero Space Medical Div., 

Wright Air Development Center, Dayton, Ohio

By E. E. Maiden
Pacific Semiconductors, Inc.

Culver City, Calif.

Reliable, superminiaturized semiconductor devices 
have been developed which make microcircuits 
practical today. These devices, reduced to their 
elemental size, retain the flexibility to meet varying 
electronic and circuit packaging requirements

Diffused silicon diodes, transistors and variable 
capacitor diodes have been made not only one to 

orders of magnitude smaller than conventional 
. but with superior reliability, conformity to 

•cs. and electrical characteristics equal to the 
lilable today.

No longer laboratory curiosities, superminiatur- 
ized components offer immediate advantages to the 

designer without imposing requirements for revolu­
tionary circuit design changes. Examples of micro­
circuits and new application possibilities arc dis­
cussed.

By J. S. Kilby 
Texas Instruments, Inc.

Dallas, Texas

Tn the semiconductor network concept all of the 
components required for a desired circuit function 
are fabricated on or within a semiconductor wafer. 
This paper will review the present status of this 
concept and will describe the component types and 
ranges which are considered practical today.

Several examples of semiconductor network design 
will be given to show how an existing circuit may 
be reduced to a single crystal semiconductor struc­
ture. Performance data on several of the networks 
will be presented.

Some tentative thoughts on optimizing circuitry 
for semiconductor network design will be given as 
well as the discussion of the problems involved in 
attaining maximum size and weight reduction of 
systems using these devices.

By Wm. B. Warren 
Semiconductor Division 

Hughes Aircraft Company 
Newport Beach, Calif.

The Hughes Microlectronic Circuit Concept is 
based upon diodes, transistors, resistors, and capac­
itors packaged within an envelope essentially 050" 
diameter x .030" thick, and a perforated circuit 
board within the components are contained and on 
the two surfaces of which the interconnecting cir­
cuitry is carried. The system is demonstrated thru 
its application to an 85 component computer full 
adder wherein the importance of interconnecting cir­
cuitry is made evident. While, in several systems, 
packing densities of the order of millions of _ com­
ponents per cubic foot are readily achievable in re­
latively small aggregates of components. it is shown 
that computer type circuitry requires inter-group 
communication which absorbs increasingly greater 
percentages of total volume as the number of com­
ponents is increased. Means for producing packing 
densities of the order of 670,000 components per 
cubic foot, while retaining accessability to compon­
ents under operating conditions, and for radical 
reduction in interconnection joins are shown.

By D. Mackey 
Radio Corporation of America 

Somerville, NJ.

Major problems such as increased thermal and 
interconnection densities, coupling and strays, struc­
turing and breadboarding arc discussed. A concept 
has been developed, and reduced to practice.

Interconnection problems may be resolved by the 
use of flexprint utilized in a three-dimensional

Hawaii
The Hawaii Section Annual 

Meeting was held June 10 at the 
Queen’s Surf in Waikiki with wives 
and guests invited. Elections were 
held with Daniel L. Pang becom­
ing chairman; Eugene Piety, vice 
chairman; and Dr. Ralph Patridge, 
secretary-treasurer. Officers during 
the past year have been Melvin 
Vittum, chairman; Daniel Pang, 
vice chairman; and Eugene Piety, 
secretary-treasurer.

Section meetings are held on the 
second Wednesday evening of each 
month (except July and December) 
at the Hawaiian Electric Co. audi­
torium on Ward Street. Pre-meet­
ing dinners are usually held at the 
Evergreen Restaurant on Kapiolani 
Blvd. Visitors to the Islands are 
always welcome and, in fact, the 
Section has been fortunate during 
the past year in having three papers 
presented by visiting mainland engi­
neers.

No field trips were made during 
the year but a number of inter­
esting papers were presented on 
such topics as Satellite Signals, Iono­
spheric Scatter, Nuclear Reactors, 
Radio Astronomy, and others.

Moderator: W. V. Wright, 
Electro Optical Systems, Inc. 

Pasadena, California

Panelists:

W. B. Warren, Hughes Semiconductor Labora­
tories, Newport Beach, Calif.

M. Kahn, Sprague Electronics, 
North Adams, Mass.

J. S. Kilby, Texas Instruments, Inc., Dallas, Tex.

D. Mackey, Radio Corporation of America, 
Somerville, NJ.

H. C. Lin, Westinghouse Electric Corp., 
Pittsburgh, Pa.

G. J. Selvin, Sylvania Electric Products, Inc., 
Waltham, Mass.

E. E. Maiden, Pacific Semiconductors, Inc., 
Culver City, Calif.

R. Norman, Fairchild Semiconductor Corp., 
Palo Alto, Calif.

manner by multi-lamination. Stress analysis* indicates 
that an egg crate type of support structure ade­
quately meets the requirements for minimum size 
and weight and maximum rigidity. With the aid 
of a thermal spring insert, dissipated thermal 
energy may be effectively transferred to’ the support 
structure tind controlled.

Simplicity of the described micro-module packag­
ing concept permits easy maintenance with minimum 
throw-away.

A method of breadboarding has been devised that 
permits the experimental geometry to approximate 
the final, thus minimizing the problems of coupling 
and strays.
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132 St. & 89 Ave., Richmond Hill 18, N. Y.

I

Quality industrial 
instrumentation since 1867

See Products of all companies 
at the DynaSales Exhibit at Wes- 
con.

Allegany Instrument Company, Inc. 

Dept. A , 1091 Wills Mountain 
Cumberland, Maryland 
Regional Sales Offices:

Palo Alto, Calif. • Washington, D. C.

Another of a series of files on 
precision products by ALINCO

o WIDE FREQUENCY RESPONSE
• HIGH OUTPUT
o TOTALLY TRANSISTORIZED

MOELLER
INSTRUMENT CO.

ELECTRONICS DIVISION

1i

z
<-------- _

SERVO DEVELOPMENT CORP.
submin. servo indicators

TRYGON ELECTRONICS, INC. 
transistorized .01% de supplies

ANgelus 8-1175 
1226 So. Atlantic, 

Los Angeles 22

DC AMPLIFIER
Model 516

CD
5

al 
CD

s’

DYNAPAR CORP.
electronic counters and 

controllers
MOELLER INSTRUMENT CO.
(Electronics Div)

isolated ac

Supplies regulated
voltage output down to the millivolt region 
for tunnel diode biasing applications. 
Switchable to a constant current supply. 
Settable short circuit protection also 
makes it an ideal unit for general labora­
tory use.

T50-600

Designed to meet a need for 
a flexible general-purpose dif­
ferential de amplifier, the 
ALINCO Model 51G is a solid 
state wide band instrument. 
Chopper stabilized, the Model 
516 features low noise of 14 
microvolts rms over the full 
bandwidth. It has a common 
mode rejection of 130 db at 
de and 90 db at 60 cps. The 
gain factor is continuously 
variable from 10-2000 with 
an accuracy of 0.5%;overload 
recovery time is less than 1 
second and the chopper inter­
modulation 0.1%. Maximum 
output is 80 ma at 10 v. The 
amplifier can faithfully re­
produce signals from de to 
40 kc. Available as- a single 
channel portable unit, or in 
an 8 channel module for rack 
mounting. Size: 2%"x7"x 
18 U". Is ideally suited for 
driving high frequency gal­
vanometers from a low level 
source such as resistance 
strain gages and thermo­
couples.
For additional information on 
the Model 516 amplifier or 
for the answer to a specific 
amplifier requirement, write:

DynaSales Co 
Sales Engineering 

Representatives

ALLEGANY INSTRUMENT CO. 
INC. div of of Textron Electronics 
dynamic test instrumentation 
---------------------------------------->- 
DIGITRONICS CORP, (systems) 

digital computer peripheral 
eqpt.

0-50VDC (ci: 0-600 ma 
0.05% Regulation, 0.5 mv Rippie

0-20VDC @ 0-1 amp. 
0.05% Regulation, 0.5 mv Ripple

SEND FOR COMPLETE CATALOG

TftUArtilELECTRON,cs INC ATRYGON
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■rNOW Moeller Power Iso­
lator supplies ideal isolation 
for line operated devices. Com­
mon grounding is not neces­
sary. Use with oscilloscopes, 
voltmeters, amplifiers, signal 
generators, power supplies, 
recorders, or any line operated 
test equipment.

The Model 30 Power Isolator 
can supply up to 300 VA of 
isolated power at 115 VAC 60 
cycle. Output impedance to 
ground <2 ppf and > 50,000 
megohms in parallel.

W7rite for descriptive literature.
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A subsidiary of Electronic 
Energy Conversion Corporation

Chairman: Lt.Col. Raymond Isenson, 
Office Deputy Commander Army, 

Pacific Missile Range, 
Pt. Mugu, California

1. System Implications of Electronic 
Ancestor Worship

Logical Bio-Instrumentation
System

Panel Discussion

ENGINEERING COMPANY

2911 Winona Avenue 
Burbank. California

Sports Arena - Room B
Type of Session: Contributed Papers

Friday, August 26 
10:00 AM to 12:30 PM

A wide variety of single, two 
and three phase models are available 
providing from 20-100.000 va and output 
frequencies fixed or variable 
up to 100 KC 
Total harmonic distortion 
is only 7% max (lower 
on special order): 
voltage regulation is 
7% no load to 
full load standard 
(to 0.1:. on special order). 
The test of the test 
is INVERTRON.

Seeking a

By Bernard Baldridge
Light Military Electronics Department 

General Electric 
Utica, New York

Inadequate system planning has led to the evolu­
tion of equipments which are fast polluting the 
electronic environment. The problem is analogous 
to the modern day contamination of our streams 
with sewage. As unpolluted water becomes a more 
precious natural resource, a prohibition on unpro­
cessed waste product disposal into streams is nec­
essary.

Similarly, the indiscriminate disposal of acoustic, 
radio frequency, radio-active, and other offensive 
partical waste from our sacred electronic ancestors 
must be prohibited. Sewage disposal will be cheap 
compared to the disposal of unwanted RF, acoustic, 
or radioactive waste. The problem calls for an im­
mediate re-examination of equipment specifications 
to include mandatory analysis of efficiency and 
operational capability factors early in design. Before 
a "seal of approval” is granted to a proposed sub­
system, a two point analysis must be made. First, 
the potential environmental problems created for 
other systems must be determined. Second, the en­
vironmental problems faced by the proposed equip­
ment itself must be considered.

2. Implementation of a Modern Com­
munication System on a National 

and a Global Basis

.4

The panel will discuss bio-instrumentation re­
quirements for gathering physiological data in three 
areas of modern medicine: (1) Anesthesiology—the 
anesthetized subject in a normal environment; (2) 
Cardiology—the unhealthy conscious individual in a 
normal enyironmen; and ( 3) Space Physiology—the 
conscious individual in an abnormal environment.

Special attention will be directed to the signi­
ficant elements in the recorded signal; and the in­
formation to be derived from direct and integrated 
measurements of physiological functions. The panel, 
composed of representatives from the medical and 
physical sciences, have been charged to critically 
examine the WHY of certain accepted practices in 
physiological measurements with the view of esta­
blishing an environment more favorable to an inter­
disciplinary understanding of common problems.

By C. K. Chappuis
Communication Systems Engineer

Los Angeles, Calif.

The problems of emergency communications for 
the Department of Defense and the civil government 
are quite similar. Equipments suitable for civil 
government use may be available somewhat earlier 
than some of those required for military use.

Switching, data-modems, terminal, storage, and 
security equipments can be available for imple­
mentation of modern communication systems in the 
1961 to 1963 period for reasonably efficient use 
of the nominal 4-kc channel for most of the com­
munication requirements of men and machines.

Careful utilization of available commercial ser­
vices combined with provision of government facil­
ities to provide system designs which will retain 
acceptable capabilities for emergency service is 
possible. The knowledge to combine the capabili­
ties into acceptable systems exists today. Decisions 
for implementation can overcome the problems of

(Continued on Page 55)

with ac power!
In laboratory testing.
an electronic ac power source 
has an enormous number 
of applications . . . but 
whatever the voltage delivered, 
no matter how good 
the regulation and
how low the distortion might be. 
accuracy m many cases 
is the all-important key.
Behlman's INVERTRONS® 
provide frequency accuracies 
up to 0.00001%!
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BNFORMAT1ON THEORY AND 
MODULATION METHODS

4. The BMEWS Automatic Monitoring 
System

GLADHAND, DOUBLEDRY, 
GIRTH AND MARKUP

—electromechanical 
devices and-.

Sports Arena - Room C
Type of Session: Symposium

Moderator: Bernard Oliver, 
Hewlett-Packard Company, 

Palo Alto, California

Friday, August 26 
10:00 AM to 12:30 PM
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Support Equipment Using Computer 

Techniques
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auxiliary equipments, common languages, etc., which 
are obstacles to accomplishment.

Common usage of /i-kc channels will reduce costs 
as well as increase reliability.
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By Meyer Cook
Convair, Astronautics

San Diego, Calif.
and C. Keeler

United Research, Incorporated 
Cambridge, Mass.

A method is described for producing Remington 
Rand (UNIVAC) punched cards for use with 
Automatic Programmed Checkout Equipment (AP 
ChE) directly from engineering input to an IBM 
704 Computer. This is contrasted with original 
sequence of operations in which several translations 
and manual checks are required. Inspection methods 
are discussed and reliability of finished card decks 
prepared by both means.

A brief description of the APChE and its ap­
plication precedes the major presentation.

Panelists:
Conrad Hoeppner, Electronetics, Melbourne, Fla.
R. L. Sink, Consolidated Electro Dynamics, 

Pasadena, Calif.
M. B. Rudin, Aeronutronic Systems, Inc., 

Newport Beach, Calif.
J. W. Halina, International Telephone and 

Telegraph Co., Nutley, N.J.
Ray Sanders, Space Electronics Corp., 

Glendale, Calif.
James L. Hollis, Rixon Electronics, 

Silver Springs, Md.
John Taber, Space Technology Laboratories, 

Inc., Los Angeles, Calif.
Duane Erway, Electro-Optical Systems, Inc., 

Pasadena, Calif.
Elton N. Sherman, General Devices, Inc., 

Sherman Oaks, Calif.
(Continued on Page 56)

By E. L. Danheiser and M. Korsen 
Radio Corporation of America 

Moorestown, N.J.

This paper describes an automatic system which 
monitors and isolates faults for the vast BMEWS 
radar system. Utilizing digital as well as analog 
techniques, it provides fault sensing and fault isol­
ation routines. Key signals in every major sub­
system arc continuously checked against thresholds 
set to system tolerances. A detailed sequential check of 
the faulty subsystem is initiated when a continuous 
fault appears. Sequential checking is programmed by 
punched cards, with each card containing all in­
formation necessary to test a particular point. Ex­
amples of standard as well as special methods of 
fault sensing techniques are described. A detailed 
explanation of some of the key circuitry is given 
and its  specific relation to the overall Automatic 
Monitoring system is described. Accuracies and toler­
ances for some of the key items are also included 
and reliability factors are discussed.
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1. Pulse Position Modulation

Communication

(Continued on Page 57)
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3. Efficient Transmission of Information 
in Telephone Communications Networks

4. Operating Characteristics of the 
Digilock Communication System

By J. L. Hollis 
Rixon Electronics 

Silver Spring, Md.

per
in

paper, 
ana <*
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By Conrad H. Hoeppner 
Electronetics 

Melbourne, Fla.

It has been shown that pulse position modulation/ 
amplitude modulation is a very efficient means of 
transmitting information and particularly time multi­
plexed data channels. It is quite unsurpassed in this 
respect when data of moderate accuracy such as en­
countered in aircraft and missile testing is conveyed.

Converters to PPM from analog voltages, variable 
resistance transducers and strain gages are extremely 
simple, reliable and accurate. Converision of PPM 
to other intelligence forms such as graphic plots, 
analog indications and digital computer words is 
simple and is done more reasonably on the ground 
rather than in the flight vehicle.

2. Medium Accuracy PAM-FM Telemetry

By M. B. Rudin 
Aeronutronic Systems, Inc. 

Newport Beach, Calif.

Analytical and experimental studies of four fre­
quency modulation systems (PAM. PCM, PM and 
FM) in use or advocated for missile range telemetry 
have been conducted. PAM-FM has been shown to 
require the least transmitted power and/or band­
width where medium accuracy of the order of 2% 
RMS error is required. This error is composed of 
assumed mutually non-corrclated fluctuation, cross­
talk, distortion and sampling error.

The discussion will cover such basic operating 
techniques and parameters as transmitted power 
versus RF bandwidth; RF and video bandwidth and 
frequency deviation versus sample rate; duty, cycle, 
sampling error and sample rate versus information 
bandwidth and frame synchronization versus 100% 
transmit duty cycle.

By Ray W. Sanders 
Space Electronics Corporation 

Glendale, Calif.

This paper describes the , Digilock Telemetry 
System ana discusses its various operating para­
meters. The paper shows the extent to which this 
system can approach the limit of communication 
efficiency given by Shannon’s channel capacity for­
mula using practical hardware.

Several examples of the applicability of the 
Digilock technique to various communication re­
quirements ^re given.

5. Digital Data on
Circuits

By J. W. Halina
ITT Communications Systems, Inc.

Nutley, N.J.

The mission of the telephone communications 
system engineer is the provision of information 
transmission channels to a multiplicity of users or 
subscribers. In general he begins with a high 
capacity channel or channels, temporally and spati­
ally distributed in a network, and he wishes to 
partition, or channelize it, into "saleable parcels." 
In the telephone industry the universal package is 
the nominal "4 kc” telephone channel

There is an inevitable penalty to packaging or 
channelizing bulk capacity. There is the cost of the 
package (channelizing equipment) per se and ’he 
loss of the bulk capacity incurred in partitioning 
it into small parcels.

The capacity of the bulk channel or transmission 
medium is defined by its power handling capability

bulk channel or transmission 
its rower handline capability

its noise and its effective overall bandwidth.
The author considers the modulation systems in 

current use as channelizing means namely, single 
sideband, double sideband emitted carrier amplitude 
modulation, double sideband suppressed carrier 
modulation, and narrow band fm from a theoretical, 
equipment, and cost point of view and develops 
measures of efficiency for each.
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By Elton N. Sherman 
General Devices, Inc. 
Sherman Oaks, Calif.

8. Pulse Amplitude Modulation—a High 
Performance, Low Cost Solution to 

Space Telemetry Problems

6. Telebit as a Data Transmission 
System

By John E. Taber 
Space Technology Laboratories 

Los Angeles, Calif.
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So . . . for freedom from problems in precious metal plating . . . rely 
on a specialist . . . rely on BURTON!

7. Optical Communications Systems 
Utilizing Solar Energy

BURTON SILVERPLATING COMPANY
Gold • Silver * Rhodium • Platinum

Three choices — but only one is trouble-free!

When it comes to precious metal plating, rely on a specialist — rely on 
Burton — Burton is a specialist in precious metal plating!

BURTON SILVERPLATING COMPANY 
11240 Playa, Culver City, California 
Gentlemen:

Please send me a copy of your new facilities brochure which tells the entire story 
of Burton’s service and quality control.

Name:___________
Company Name: 
Address: ------------
City: -----------------
State: ___________

rscem 
as the re­

same in-
For this

arc assumed

placed upon the 
racteristics of
lal-to-noisc equations a 
r several possible links

With complete barrel and still plating lines as well as facilities for han­
dling every phase of the plating operation. Burton has the equipment, the 
personnel and the know-how to tackle any plating problem — no matter 
how complex.

(Continued on Page 58)

to optical 
the light 
results of 
with RF

The Inter-Range Instrumentation Group standard 
operating procedures were designed around, by to­
days technology, low performance vehicles. Recent 
advances in high performance vehicles, satellite in­
strumentation, as well as deep space vehicles, have 
called for a rather rigorous expansion of hereto­
fore little-explored avenues in the telemetry realm. 
Pulse amplitude duration is a logical choice for 
many data gathering/data retrieval systems in that 
is requires a minimum of conversion in order to 
adapt to operation with some of the more recent 
digital data concepts. It becomes readily apparent 
that PAM techniques are having a renaissance in the 
space age.

Recent studies made by many leading organiza­
tions show that pulse amplitude modulation both in 
standard IRIG and also many non-standard con­
figurations is perhaps the most flexible, most re­
liable. highest performance technique available to­
day and, last but not least, the most economical.

Voice communications circuits with nominal 
bandwidths of 3000 cycles are almost universally 
available throughout the world. In order to take 
advantage of this widespread availability, digital data 
communications systems must be designed to oper­
ate within the limitation of these facilities. It is 
important then for engineers and designers who 
plan to utilize them to have a clear understanding 
of the basic characteristics of common voice facili­
ties and how they affect the transmission of digital 
information.

Write today for your copy of our new- illustrated brochure celling the 
entire Burton story — there's no obligation.

By Duane D. Erway 
Elecfro-Optical Systems, Inc. 

Pasadena, Calif.
The paper presents an introduction 

communication using solar energy as 
source and, in addition, contains the 
some comparative performance studies 
systems. Examples of attractive applications arc sug­
gested.

After a general discussion of the requirements of 
the transmitter and receiver, a typical design is 
given. Particular attention is then given to the pro­
blem areas in solar-optical communication systems.

Performance limitations are outlined and analysis- 
ed; emphasis here is placed upon the noise en­
countered and the characteristics of the sun as a 
light source. The signal-to-noise equations arc ex­
amined and plotted for several possible links using 
realizable parameters.

With the above as background, the advantages 
and disadvantages of solar-optical communication arc 
explained. The performance of an RF system is then 
compared to that of a solar-optical system for a 
specific link. The results are presented 
quired transmitted RF power to give the 
formation rate as a solar-optical system, 
comparison, equivalent antenna areas 
for both systems.

As a climax to fourteen years of steady growth. Burton Silverplating Co. 
now occupies the largest facility in the West devoted entirely to Gold, 
Silver, Rhodium, and Platinum plating on metallic and non-metallic parts 
and components.

Tclcbit was conceived and designed early in 
1959 to transmit data from interplanetary probes 
as rapidly and as efficiently as possible. The system 
was intended to convey information from several 
scientific experiments and several internal environ­
ment sensors to one of several earth tracking sta-' 
tions in a form that would permit rapid relaying 
to the Space Navigation Center in Los Angeles. The 
extreme ranges involved required the use of large 
peak transmitter powers with the consequent need 
for a low transmission duty cycle. Even with the 
large transmitter power data transmission would 
be limited to a few bits per second and because of 
the duty cycle a means for accumulating data during 
transmitter off periods was needed The Telebir system 
which emerged as the answer to these requirements 
was designed, constructed, checked out and flown on 
Explorer VI within a period of less than eight 
months. Another unit is currently sending data from 
Pioneer V over distances exceeding ten million miles.
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By D. S. Ellis 
Tactical Systems Laboratory 
Hughes Aircraft Company 

Culver City, Calif.

This paper presents a model for deriving shop 
repair time requirements for units of an airborne 
electronic system which have been removed from 
the aircraft. The need for such a model has arisen 
repeatedly in the design of ground support equip­
ment for fire control systems. Required repair time 
is a variable which directly determines the design 
of the shop ground support equipment If the time 
is within the bounds to be expected for unaided 
manual repair, unaided manual repair is acceptable. 
If, however, the required time is significantly shorter 
than that expected for unaided manual repair, then 
there is a clear need for automatic and other aids 
to the repair process

variable or 
— .5 db over

on request). Audio range: 600

By John B. Teeple 
Thompson Ramo Wooldridge 

Sierra Vista, Ariz.

The human being is frequently contrasted with 
machine systems as being unpredictable, extremely 
variable and difficult to measure or quantify. In 
order to evaluate a system, and in spite of these diffi­
culties, it is important to define the human com­
ponent in the same terms as are used to define equip­
ment performance. Once this has been done, it is 
possible to indicate certain relationships between 
man’s performance and the performance of the system 
as a whole. The purpose of this paper is to develop 
such a general model, using time to process informa­
tion as a criterion of system performance. The points 
in the system where human performance may affect 
this criterion value arc identified, and mathematical 
formulas are presented to indicate how criterion 
values may change as a result of variations in human 
performance The implications of this model for 
future experimental tests on. human factors are 
indicated.

• FREQUENCY RANGE-200 CPS TO 220 MC.
• SWEEP REPETITION RATES FROM 0.2 TO 60 CPS.
• LINEAR AND LOGARITHMIC SWEEPS.
• AUDIO SWEEP-200 CPS TO 20,000 CPS.
© 3 highly stable bands—1 kc to 12 me.,
© RF output of 1 volt rms into 70 ohms 

width.
® 8 narrow customer selected fixed frequency bands—20 kc to 
o 9 fundamental frequency, wide VHF bands—10 me to 220

The wide range of frequency and repetition rate in the Ligna-Swcep 
Model SKV make it ideally suited for alignment and testing of a wide 
variety of electronic instruments—audio amplifiers, filters, communica­
tion receivers, radar IF channels, TV receivers and transmitters.

The unit is stable and carefully shielded and filtered to prevent 
spurious signals on beat frequency video bands. A wide range of sweep 
repetition rates makes viewing easy on conventional oscilloscopes. Low 
repetition rates used with long persistence screens permit study of 
high Q circuitry, LF limits of band circuits and observation of the 
“ring” characteristics of tuned circuits.

VARIABLE FREQUENCY RANGES: .5-12 me, .1-12 me, 10 kc-12 
me (9 bands)

FIXED FREQUENCIES: Up to
(Customer selected).

AUDIO RANGE: 200 cps to 20 kc, variable.
SWEEP WIDTHS: Selected for maximum stability 1-10 me on .5-12 me band; 

.2-2 me on.1-12 me band, 20-200 kc on 10 kc-12 me band; 6% to 
60% of center freq, to 50 me and 3 me to 30 me above 50 me on 
10-220 me band. 2-20 kc on fixed frequencies and audio range.

OUTPUT LEVEL: Continuously variable from 1 volt rms down to 65 db 
below 1 volt, i5% over widest sweep AGC. Audio range: variable 
.5-1 volt rms.

IMPEDANCE: 70 ohms nominal (50 ohms 
ohms.

SWEEP OUTPUT and REPETITION RATES: Sawtooth for horizontal deflec­
tion of oscilloscope. Approx. 7 volts peak to peak—Output impedance 
1,000 ohms nom.; fixed 60 cps, line locked; fixed 30 cps, logarithmic 
(for audio and video application); 3 cont. var. ranges—.2-1 cps, 1-5 cps, 
5-30 cps.

MARKERS: Swept signal available for operation of Vari-Marker SKV Gen­
erator. Optional Internal Markers. Limited number of sharp, crystal- 
controlled pulse-type markers at customer specified frequencies can 
be provided. Please inquire before ordering.

POWER SUPPLY: Input approx. 220 Watts, 117 v (±10%), 50-60 cps B-|- 
electronic regulation.

PRICE: $995.00 f.o.b. factory. Fixed freq, bands add $17.00 per band.
WRITE FOR NEW KAY CATALOG

kay electric company

By Milton A. Grodsky and Girard W. Levy
The Martin Co.
Baltimore, Md.

Over a period of the last ten years, the impor­
tance of human maintenance functions in man­
machine systems has increased, due to the increased 
complexity of equipments, particularly electronic 
equipments, and the increased importance of re­
liability in system functions. With consideration 
of man-machine space systems as feasible entities, 
maintenance behavior increases in importance as 
one of the operator’s major functions. Though a 
great deal of research and study has been initiated in 
the area of maintenance behavior, very little in 
terms of definitive, empirically bound theory has 
been developed which would allow for generalization 
from one maintenance situation to another. The 
lack of theory is probably due to rhe difficulty of 
conceptualizing the criteria involved in good main­
tenance behavior. Difficult as it may appear, it is 
deemed important to attempt to construct a model 
of maintenance behavior which would allow for 
empirical testing and description of the sub-behaviors 
involved in the human maintenance function. This
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VEHICULAR COMMUNICA­
TIONS II: MOBILE RADIO 
AND PAGING SYSTEM

5. Measuring Human Interactions in 
Man-Machine Systems

By James W. Singleton 

System Development Corporation 

Santa Monica, Calif.

By A. M. Freed 

System Development Corp. 

Santa Monica, Calif.

4. Police and Fire Department Commu­
nications Centers a Systems Approach 

to the Control Console and 
Related Facilities
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SYSTEM

By T. H. Yaffe

Bendix Radio Div., Bendix Corp. 

Baltimore, Md.

POWER TRANSFORMERS
AND MAG AMPS

AUDIO TRANSFORMERS 
AND TOROIDS

Uniquely designed for minimum 
size and weight.

NEMA Class A. B. or H and MIL-T- 
| 27 Class L. R, S. T or U construc-
’ tion, as required.

Special designs In pulse transform­
ers and other magnetic components.

Over 800 designs of engineering ei- 
perlence In advancing the state of 
the art are available for your use.

Specialized miniature transformers 
for missile applications.

Light dimmers and step voltage 
controls.

RATIOFORM ER- 
DEVIAFORMER

Transient suppression— 
Instant read-out— 
circuit safety.

Laboratory accuracy lor 
production line testing.

3. System Performance, Compatibility, 
and Standards
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2. A Personal Two-Way Radio Com­
munication System Featuring 

Modular Construction

AIRCRAFT SYSTEMSpersonal” < 
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ly available,

By John F. Mitchell

Motorola, Inc.

Chicago, III.

A city-wide one-way personal radio paging 
system with a capacity of 7500 subscribers has been 
developed by Motorola. Complete system and equip-

problem is analyzed, and approaches to a solution 
are suggested.
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The thesis of this paper is that in many re­
spects, the system process begins rather than ter­
minates at the _ point of implementation. System 
operations contain the pay-off to the entire process 
of system development. Neglecting the significance 
and professional responsibility inherent in system 
operations does a disservice to the role and re­
putation of the system developer.

System operations is typically the most neglected 
phase of system development. It is considered lack­
ing in professional challenge and unworthy of ser­
ious attention. Time after time, descriptions of the 
system process conclude with the phase “and then 
the system is implemented.”

The major characteristics of the system operational 
period is that people are an integral part of the 
system for the first time. Although people infest 
the process of system analysis, design and man­
agement, it is only in the operational period that 
operators, supervisors and managers serve an on­
line capacity in making the system work.

Osborne 
electronic sales 

corporation
712 S. E. Hawthorne Boulevard 

Portland 14, Oregon

LOS ANGELES DIVISION 
13105 S. Crenshaw, Hawthorne, California

• Precision Single Turn Potentiometers
• DUO-COM Transistorized Radio 

Communications

By R. T. Buesing and N. H. Shepherd 

General Electric Co.

Lynchburg, Va.

The two prime purposes of Industrial Standards, 
for two way land mobile radio equipment, are 
to assure high standards of customer performance 
and system compatibility. Examples of each are 
discussed separately.

The necessity and logic for standards defining 
frequency stability, receiver sensitivity and selec­
tivity measurements, tone coded carrier deviation 
and performance of continuous tone-coded sauelch 

. systems arc discussed. In addition, the proposed IRE 
standard defining vehicular noise is presented as a 
stepping stone to the much-needed standard for re­
ceiver performance in the presence of impulse noise.

By G. A. Brookes

V/esfrcx Corp.

Los Angeles, Calif.

Police Departments, Fire Departments and other 
similar organizations which require communication 
with mobile units have similar problems. The equip­
ment provision for a typical _ installation is dis­
cussed with particular emphasis on the facilities 
which are provided in the Communications Console.

A description is given of the module units such 
as amplifiers, control units, display units and signal 
actuated recorded which have been developed for 
this application.

This paper describes a VHF "personal” com­
munications receiver assembled entirely from in­
dividual circuit modules. The modules are con­
structed with standard, commercially available, sub­
miniature components. This is desirable since a 
defective module may be rapidly replaced, minim­
izing system off-the-air time, and later repaired or 
modified if desired. Other receiver features include 
1 microvolt sensitivity, double conversion, a crystal 
filter selectivity package at the high I F. frequency, 
a non-tunablc discriminator and a novel squelch 
gating circuit.

The companion transmitter, more conventional 
in construction, is also sub-miniaturized It features 
a 1 watt power output, a transistorized modulator 
and a DC-DC converter type of power supply with 
rechargeable nickel cadmium batteries. The shirt 
pocket size receiver and the tranmitter occupy a 
combined volume of less thap 100 cubic inches 
and total less than 4 lbs. weight.

Provides ratios of 3-to-1 step 
up to 10‘® step do*n.

The paper is a first step toward a research effort 
intended to devise instruments for measuring human 
interactive behavior in man-machine systems. The 
search for such measurement grows out of the need 
of system operators as well as system trainers for a 
method of assessing system effectiveness and the 
effectiveness of training programs.

The proposition is posed that there are two as­
pects of man-machine systems: a conceptual system, 
which reflects the design and administration; and 
the operating system, which is the dynamic active 
system.

The suggestion is made that the interactive be­
havior of people in an operational system be ob­
served and evaluated in terms of enhancement or 
hindrance in achievement of system goals. Such ob­
servation and discrimination become possible when 
interactional system behavior is described in oper­
ational terms.

Samples of the vast literature dealing with human 
interaction are presented. Implications for research 
and applications of prospective findings are described.

merit for compatible application in existing in­
stallations is discussed.

This system is designed to be compatible with 
all land mobile FM communications in the 50 and 
150 ms bands. The voice message is sent after a 
two-tone-code is used to select the desired sub­
scriber. The high performance miniaturized receiver 
(6" x 2^" x 1") contains the tone selector using
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Booth 935 Deitime, Inc., Mamaroneck, N. Y.
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On display at the Tech-Ser location:
Exact Electronics, Inc., Portland, Ore.

George A. Philbrick Researchers, Inc., Boston, Mass.

64-0 Donohoe Street 
East Palo Alto, Calif. 
DAvenport 5-3251

CODING METHODS AND 
TELEMETRY

1. An Improved FM Discriminator- 
Detector for Airborne Telemetry 

Receivers

Chairman: A. V. Balakrlshnan, 
Space Technology Laboratories, Inc., 

Los Angeles, California

4. Reliable Fail-Safe Binary 
Communication

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

Sports Arena - Room B

Type of Session: Contributed Papers

Friday, August 26 
2:00 PM to 5:00 PM

(Continued on

Jack Guy

AT WESC0N/1960

Glen Eddy

TECH-SER says hello

3. Optimized Data Systems

By J. C. O'Brien
Nortronics Div., Northrop Corporation 

Hawthorne, Calif.
The basic problem of data systems, which in­

clude all types of testing, sensing and surveillance 
instrumentation, is to acquire, transfer and interpret 
information correctly. Until  recently, such systems 
have not enjoyed the blessing of well integrated 
fundamental analytical laws of performance, such 
as have been developed for communication systems. 
However, the similarity between the transfer of 
time functions of information, such as messages, 
and the acquisition of meaningful data from phy­
sical situations, such as a surveillance area, has 
caused the author to adapt the concepts of in­
formation theory to the specific problems of data 
handling. This has been done by extending the 
time functions involved in communication, to in­
clude spatial dimensions, and converting the per­
tinent parameters, such as' bandwidth and noise, 
etc., to their spatial counterparts.

By Floyd M. Gardner 
Gardner Research Co.

Orange, Calif.

DOVAP is a CW phase measuring system used for 
tracking missiles. A transponder in the missile 
frequency-doubles a ground-generated signal and re­
transmits to the ground. Range, velocity, and ac­
celeration are derived on the ground from the 
phase measurements of the two signals. Any trans­
ponder-generated phase changes show up as tra­
jectory errors.

Three sources of phase change are prevalent: (1) 
AGC action detuning, (2) temperature change’de­
tuning, and (3) carrier frequency changes due to 
Doppler shift. Wide bandwidths, around 400 KC. 
ameliorate all of these errors to some extent. The 
resulting early units were simple, small and rea­
sonably inexpensive; however, tneir phase variation 
would not allow precise tracking.

Occupancy of the NOVAP frequency spectrum 
(37 and 74 me) has increased substantially and 
we have passed through the peak of a sunspot cycle. 
This combination has resulted in interference to 
the system. A narrow band has become necessary 
to avoid interference.

By G. E. Reis and C. E. Land
Sandia Corporation

Albuquerque, N. Mex.

Recently the design of an FM receiver for air­
borne telemetering applications led to a critical 
evaluation of existing discriminator-detector circuits. 
Existing circuits were compared on the basis of 
efficiency, complexity in both design and construc­
tion. ease of adjustment and adaptability to sub­
miniature design and packaging techniques. This 
study led to the invention by Mr. L. G. Snyder 
of a new discriminator-detector circuit which is 
superior to existing circuits when evaluated as de­
scribed above.

This paper is a description cf the new circuit and 
a complete analysis of tne theory and operation.

TECH-SER, INC.
ELECTRONIC ENGINEERING REPRESENTATIVES 

3540 WILSHIRE BOULEVARD / LOS ANGELES 5, CAL. 

DUnkirk 5-1765

OFFICES:
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VEHICULAR COMMUNICA­
TIONS III: NEW IDEAS AND 

CONCEPTS FOR MOBILE 
TELEPHONE OPERATION

Sports Arena - Room E

Type of Session: Contributed Papers and Panel

Chairman and Moderator: A. Culbertson, 

Lenkurt Corp., 

San Carlos, California

Er id ay, August 26 
2:00 PM to 5:00 PM

Los Angeles
The Los Angeles Section under­

took an ambitious year’s schedule 
of technical meetings, symposium,

Panelists:

R. C. Crabb, Mobilfone, Los Angeles, Calif.

A. R. Ogilvie, Secode Corp., San Francisco, Ca.’if. 

Charles W. Schwieger, Pacific Telephone ond 
Telegraph Corp., San Diego, Calif.

1. Pushbutton Mobile Dial Radio­
telephone an Advanced Concept in 

Common Carrier Mobile Service

(Continued on (Continued on

I V/escon Report Cont. from page 52 

^jrotc Reber was the speaker for 
■Our May meeting.

Our membership is made up of 
good cross-section from the mil­

itary, other government agencies, 
iind industry. While many of our 
^Members have joined various pro­
fessional groups, there has been 
little local professional-group activ­
ity as such. An Audio group has 
been organized but the Commun­
ications group finally turned back 
their charter due to inactivity.

—Melvin Vittum

EFFECTS OF NUCLEAR 
EXPLOSIONS 

Friday, August 26 
2:00 PM to 5:00 PM 

Sports Arena - Room D 
Type of Session: Contributed Papers 

Chairman: Dr. Lester C. Van Atta 

Department of Defense 

U. S. Government 

Washington 25, D.C.

1. The Effective Range of a Nuclear 
Explosion for Electronic Equipment 

By John Crittenden 

Electric Components Div.

General Electric Co. 

Owensboro, Ky.

2. Failure of Digital Computers 
in the Environment of an Atomic 

Explosion 
By Marc Bendick

System Development Corp. 

Santa Monica, Calif.

5. Data Compression
By H. Schwab

Applied Development Corporation 

Hawthorne, Calif.

Data compression is a data processing operation 
for reduction of specific information Such com­
pression is desired for bandwidth saving in com­
munication and for simplification of successive data 
processing operations. Data compression has to be 
investigated in close connection to data encoding 
methods for best overall system efficiency. Typical 
examples for simple data compression arc- sampling 
rate reduction, accuracy reduction, increment moni­
toring, event monitoring, source analysis. Data com­
pression is of importance in space and industrial 
communication, reconnaissance, and high-speed high- 
volume data handling.

error probability and in- 
channel conditions, com- 

ements, and transmission 
, coding and decoding 

for various classes of codes.
_L__L __2-S and a 

rotational parity check

By J. J. Melzner and K. C. Morgan 

Research Div., New York University

New York, N.Y.

Unidirectional systems which employ coding for 
error correction are unsatisfactory for high reliabi­
lity transmission oyer channels with widely varying 
characteristics. This problem may be solved by 
employing long codes with feedback, correcting 
very small numbers of errors, and preventing any 
type of disturbance in the feedback channel from 
harming system reliability. The resulting system 
yields excellent reliability, "fails safe." and operates 
at a relatively high per-symbol information rate. 
This approach is particularly effective in situations 
where severe burst-type noise or heavy fading is 
encountered. Computing and storage requirements 
are far less than those of comparable unidirectional 
systems.

Analysis is presented of 
formation rate for various 
puting and storage requin 
delay problems. The necessary 
procedures are discussed ...... 
including Elias* sliding parity check codes 
modification thereof termed 
codes."

3. System Concepts for Address 
Communication Systems

By Donald H. Hamiher

U.S. Army Signal Corps 
R & D Laboratories

Ft. Monmouth, N.J.

t U-S- Army Signal Research and Development 
Laboratory has been investigating the concept of 
address communication systems in form known as non-

During the past year an effort 
was made to generate interest in 
forming a local section of the IRE 
in the Las Vegas area. Many peo­
ple may wonder what possible in­
terest could be found in a resort 
area such as Las Vegas, but as 
the idea grew, so did the number 
of prospective members. These 
people came from many different 
fields of interest such as power, 
sound engineering, reactor engi­
neering, and instrumentation. Sub­
sequently, the Las Vegas Section 
was formed in April, 1960 and it 
now has 60 members with 22 ap­
plications pending.

The Section was very fortunate 
to have the participation of Dr. 
McFarlan, the national chairman 
and Dr. Carnahan, the Seventh Re­
gional director in its first meeting. 
The talk given by Dr. McFarlan 
on the “Use of Microwave Power 
to Support a High-Altitude Plat­
form” was the type of sendoff 
needed to insure the success of the 
new Section.

To keep the interest alive, this 
meeting was closely followed by a 
second one in which we were again 
fortunate. Barney Oliver of Hewlett- 
Packard consented to give a talk 
on “Filtering and Equalization in 
Optics”. Because of the success of 
these two meetings we feel that 
the Las Vegas Section will grow 
and become a useful part of the 
IRE.

3. Transient Effects of Nuclear Radiation 
on Typical Electronic Sub Systems

By John W. Clark and T. D. Hanscom 

Hughes Aircraft Co.

Los Angeles, Calif.

The speakers will discuss various aspects of vul­
nerability of certain electronic systems and com­
ponents to nuclear explosions. The session will con­
stitute an up-to-date summary of important investiga­
tions of this subject. Much of this material, although 
not classified, has never been released before.

By James R. Stewart

Motorola, Inc.

Chicago, III.

A push button '‘dial*’ mobile telephone using 
a sequential two out of four tone arrangement for 
the dialing tones has been developed by Motorola. 
The mobile controlhead with 10 illuminated push­
buttons, one for each digit of the telephone dial 
controls the various tone signals to be transmitted 
from the mobile unit. At the dial exchange, terminal 
equipment ties the mobile radio system into standard 
telephone circuits.

_ System concept, equipment and operation are 
discussed.

By William B. Smith 

Bendix Radio Div., Bendix Corp.

Baltimore, Md.

A novel method of tone code transmission which 
conveys a maximum of information in a minimum 
number of tone channels is described. The use of 
a positive space to initiate sampling, as well as a 
limited sampling interval, enhances the reliability. 
The presence of the positive space in all code signals 
also permits failure indication at the remote point 
in the event that partial failure occurs in either 
encoder or decoder. The method of decoding pro­
vides an inherent decade proup call. Principles _ of 
operation will be the main topic, but application 
and equipment will also be covered, in particular, 
equipment for party line telephone selective ringing 
which has been on field test will be shown.

INFORMATION THEORY
AND MODULATION

METHODS
Friday, August 26 

2:00 PM io 5:00 PM
Sports Arena - Room C 

Type of Session: Continuation of Session 33
on the above subject
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AUTOMATIC IMPEDANCE PLOTTERS

SLOTTED LINES

______COAXIAL iWlfcCHES

STRUMENT PADS

YBRIDS

PRODUCTSOTHER

WALFORD

TYPE 
1026-4

TYPE 
1104

TYPE 
11OBB

TAPERED REDUCERS 
LINE STRETCHERS 
DIPLEXING FILTERS 
VOR ANTENNAS

® High power ratings; swr under 1.06
° Pressurized
° Motor-driven and manually operated models

Impedance (ohms)
50 or 75
50 or 75
50 or 75
50 or 75
50 or 75

4. The Application of Telephone 
Trunking Principles to Multi-Channel 

Mobile Service

MANAGEMENT OF
MAN-MACHINE SYSTEMS

By Edwin S. Randel 
American Telephone & Telegraph Co.

New York, N.Y.

ANALYSIS OF 
MAN-MACHINE SYSTEMS

Moderator: Lt. Col. Anthony Debons, 
Rome Air Development Division, 

Rome, N.Y.

Type of Session: Roundtable Discussion 
with Panel

Location: Golden State Room 
Statler Hilton Hotel

Moderator: R. L. Clark 
Department of Defense, 

Washington, D.C.

TV BROADCASTING ANTENNAS — 
directional and omnidirectional 

ADJUSTABLE MATCHING NETWORKS 
IMPEDANCE STANDARD LINES

Tuesday, August 23 
2:00 PM to 5:00 PM

° Very low residual unbalance
Residual 

Unbalance (db) 
-50 
-50 
-50
-50________
-40 
-40
-34_________
-55
-55 
-55
-55________
-50
-50 
-50

Line Size
Type N 
Type N 
Type N

1.4
1.4
1.5
1.6
1.6
1.5
1.5
1.4
1.4
1.5
1.6
1.2
1.2 
1.05

• Continuous impedance display with frequency
• Available in portable and rack-mounted units

Frequency Range (me)
2.5-250
30-400

_______  180-1100

® Residual swr under 1.010
° Rated error in detected signal under 1.005
® Available with a wide variety of tapered reducers

Type Frequency Range (me)
1026-13 50-30001026-8 75-3000
1026-6 100-30001026-4 150-3000
1026-2 _________ 300-3000

Type
1027-K 
1027-L 1027-M 
1027-N 
1098 1102 1104
1100-K 1100-L 1100-M 1100-N
1099-N 
1099-0 1024

Type 
12 
11-Q 
11-PS

Type 
1038 
1136

Max SWR
E02
1.03
1.03
1.03

° High stability; very low swr
° Nearly all transmission line sizes

Type Frequency Range (me)
1108B 0-11002120 0-1000
1112 0-10001110 0-650

Frequency Range (me)
60-120 120-240 

240-480______480-960______
960-1600
1600-2400 
2400-3600

60-120 120-240 
240-480

________ 480-960________
800-960 
975-1175

TV Channels 2-13

Manufacturing Company
299 ATLANTIC AVE., BOSTON, MASS.

Frequency Range (me) Line Size
0-450 6*4"

_0-500 3 i/a " 
Very high peak power models for radar applications 

1038-HV___________________ 0-450 6*4"
1136-HV 0-500 3*/a"

Line Size
Type N 

%" 
1%" 
3*4"

□2

Panelists:
Robert Gilson, Stromberg-Carlson Co., 

Rochester, N. Y.
Paul Engelder, Sylvania Electric Products, 

Mountain View, Calif.
Edward Speakman, Radio Corporation of 

America, Camden, N.J.
William Duke, Space Technology Laboratories, 

Inc., Los Angeles, Calif.
(This is a continuation of Session No. 4)

(Continued on Page 63)

Because of the nature of the development of the 
service, mobile service channels have generally been 
used and administered on a single channel basis. 
Transmitters and receivers have been capable of 
operation on one channel only and therefore could 
be given access only to that channel regardless of 
the number of channels in operation in a given 
location. Thus, in figuring total call carrying capa­
city, with a constant grade of service, one channel 
plus one channel merely equals two channels. How­
ever, in the provision of telephone trunks one plus 
one docs not equal two since individual trunks are 
combined to operate as multi-channel groups to 
which a customer or operator may have access.

This paper attempts to demonstrate potential in­
creases in call carrying, capacities which might be 
achieved through multi-channel mobile operation 
with the channels now available and also ’with 
hypothetical broad bands of adjacent channels.

Wednesday, August 24 
2:00 PM to 5:00 PM

Location: National Technical Schools
(Room 313)

4000 S. Figueroa Street, Los Angeles, Calif.

Type of Session: Roundtable Discussion 
with Panel

synchronous or asynchronous communication. This 
concept exploits the random character of speech 
transmission so that some talkers are transmitting 
during the quiescent period of others. In a system 
many transmitters arc radiating signals more or less 
simultaneously and the receivers must pick in each 
instance the signal intended for him. The approach 
investigated by the Laboratory has been termed 
"random access discrete address.’’ Concepts for this 
type of communication system and variations hereof 
arc presented and discussed.
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-with the technical help he gets 
from McCarthy sales engineers

Panelists:
R. K. Ausbourne, Hughes Aircraft Corp., 

Culver City, Calif.
VZ. Evans, Aeronutronic Systems, Inc., Newport 

Beach, Calif.
L Christie, System Development Corp., 

Santa Monica, Calif.
Harold Van Cott, International Business

Machines Corp., Bethesda, Md.
(This is a continuation of Session No. 24)

SYNTHESIS AND DESIGN OF 
MAN-MACHINE SYSTEMS

ENGINEERING: 
THE WOMAN'S ROLE

Golden State Room
Statler-Hilton Hotel PASADENA:

1055 E. Walnut •

He likes the wide choice of instruments... the 
assistance on applications... the McCarthy service 
after a sale is made. He buys meters, power 
supplies, regulators and recorders from McCarthy 
...fills 90% of his needs from the single source. 
You can do the same, and be as happy as he!

sensTtTve research 
INSTRUMENT CO.-

SACRAMENTO-FOLSOM:
ENterprise 1-0879 ► local call

MENLO PARK:
635 Oak Grove • DA 6-7937

JOHN FLUKE MFG. CO.
(Calif, only)

SAN DIEGO:
3460 Ingraham St. • BR 4-1100
PHOENIX:
111 W. Osborn Rd. • CR 9-1891

Wednesday, August 24 
3:30 PM to 3:00 PM

Thursday, August 25 
2:00 PM to 3:00 PM

Location: National Technical Schools
(Room 313)

4000 S. Figueroa Street, Los Angeles, Calif. 

Type of Session: Roundtable Discussion 
with Panel

Moderator: D. T. McRuer, 
Systems Technology, Inc., 
Los Angelos, California

CORPORATION
(So. Calif.-Arizona)

McCarthy Associates, Inc.
ENGINEERING SALES AND SERVICE.

OPERATION AND TRAINING 
OF MAN-MACHINE SYSTEMS

Friday, August 26 
2:00 PM to 3:00 PM

Location: National Technical Schools
(Room 313)

4000 S. Figueroa Street, Los Angeles, Calif. 
Type of Session: Roundtable Discussion

with Panel

Moderator: J. Lyman, 
University of California, 
Los Angeles, California

Panelists:
H. K. Weiss, Aeronutronic Systems, Inc., 

Santa Ana, Calif.
J. Bialek, Stanford Research Institute, 

Palo Alto, Calif.
J. Maatsch, System Development Corp., 

Santa Monica, Calif.
L. Stoyanoff, Hoffman Electronics Corp., Los. 

Angeles, Calif.
(This is a continuation of Session No. 34)

WAYNE KERR corporation

Panelists:
John Salver, Ramo Wooldridge, Canoga Park, 

Calif.
L. Blumstein, Cornell Aeronautical Laboratory, 

Buffalo, N.Y.
L. Seale, Bell Aircraft Corp., Buffalo, N.Y.
M. Adelson, Hughes Aircraft Co., 

Fullerton, Calif.
(This is a continuation of Session No. 14)
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LEADERS IN THE

AIRCRAFT
INDUSTRY

SPECIFY
NEMS-CLARKE

RECEIVERS

SDU 200

WESCON 
BOOTH 

859

Sub-Section Goes
Gay Nineties

On August 6th the San Fernando 
Valley Sub-Section will hold its 
annual dinner-dance, this year to 
be a Gay 90’s Affair. It will be 
held at the Sportsmen’s Lodge, 
12833 Ventura Boulevard, North 
Hollywood.

The cocktail hour begins at 6:00 
PM, with Dinner at 7:00 PM and 
the program beginning at 8:30 PM. 
Cost is $11.50 per couple. If you 
live in the Los Angeles area, reser­
vations can be made through Jack 
Wills, Dickens 3-9958.

The Valley Sub-Section is the 
largest in LA if not the nation, 
with more than 1600 members. 
Jack Wills, Rantec Corp, will be 
installed as chairman at the Gay 
90,s affair.

NEMS-CLARKE communication 
receivers are designed to pro­
vide optimum performance for 
telemetry and numerous other 
applications where receivers of 
superior performance with high 
sensitivity and low noise are

_____________________
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Type of Session: Invited speakers with 
audience participation

Chairman: Noel E. Porter, 
Hewlett-Packard Company, 

Palo Alto, California

A DIVISION OFxVJTRO CORPORATION OF AMERICA

919 JESUP-BLAIR DRIVE • SILVER SPRING, MARYLAND

1. A Woman Engineer?

By Rose Mary (Decker) Bernstein 
Douglas Aircraft Co., Inc.

Santa Monica, Calif.

^f°w/i_pco1plc .arc, 0,1,0115 ab°uc such questions as: 
What kind of women want to do engineering? 
Can they engineer?
Are they accepted by their "fellow” engineers?

This discussion will give a women engineer's 
answers to these questions and bring up related 
subjects, as the engineer's technical competence and 
the sociological adjustments necessary for both the 

woman engineer and the men working with her.
A question and answer period will follow the 

paper presentation to allow members of the audi­
ence to ask any questions in which they have a 
personal interest.

By Phyllis R. Huggins
Bendix Computer Div.

Los Angeles, Calif.

A brief review of the variety of fields of sup­
porting services to an engineering staff in which 
women may be found, their reasons for entering 
the more off-beat fields, their motives, drives, the 
.pros and cons they may bring to the effectiveness 
of a technical organization, and the personal pros 
and cons their being in these fields brings to them.

An example of a specific case of a woman working 
with technical people illustrated by the different 
types of technical people, the public relations prob­
lems they present, and how these problems may be 
met by the distaff side of an organization.

By Barbara B. Leitner
Los Angeles, Calif.

The Engineering Secretary copes not only with a 
complicated subject but with complicated people. 
Both are frequently confusing and may require 
evaluation and definition. Human factors involved 
are given emphasis, th ■ girl who pushes the Engi­
neering Paper Pusher presenting her view of engi­
neers with some practic.il suggestions for standardi­
zation and quality control. As the wife of an engi­
neer, certain comments arc addressed to other wives.

practic.il
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six-hour 
included

Space Electronics Corporation, a vital and expanding 
organization, is engaged in a wide variety of projects 
contributing to significant and practical developments 
for the nation's missile and space programs. Most of 
these spring from the firm’s own creative ideas. SEC, as 
principal subcontractor and member of the program’s 
management steering group, now demonstrates 
another aspect of its capability by fabricating the 
airborne and ground-based electronic systems for...

1

Able Star
(the USAF's most advanced operational 

booster for space missions)

SPACE ELECTRONICS / CORPORATION
930 Air Way Glendale 1, California CHapman 5-7651

Inquiries from qualified scientists and engineers are invited 
to the personal attention of Dr. James Fletcher, president.

_________Region Report Cont. from page 61

and convention — all starting in 
September when the Section hosted 
the Third National Symposium of 
the Professional Group on Engi­
neering Writing and Speech at the 
Ambassador Hotel, under the guid­
ance of Joseph Cryden, chairman. 
In February, Los Angeles was the 
scene of the First West Coast Con­
vention on Military Electronics. 
This event was co-sponsored by the 
National PGM IL and the Section. 
Eighty-three papers were presented 
—some being classified and made 
available through the cooperation 
of the ARDC—and produced a 
total attendance of over 2,000. 
Maj. Gen. O. J. Ritland was the 
honor speaker at the Military Serv­
ices Banquet.

During the year, twenty chap­
ters of the following professional 
groups were active in the Section: 
PGAP, PGAP/PGMTT (Orange 
Belt). PGAC. PGBME, PGCT, 
PGCS, PGCP, PGED, PGEC, 
PGEM, PGEWS, PGIT, PGI, 
PGMTT, PGMIL, PGRQC, PG- 
SET, and PGVC. At mid-year, a 
new entry into the fold was PGNS.

There are six subsections in Los 
Angeles: Buenaventura, Orange 
Belt, Pasadena, San Fernando Val­
ley, Santa Ana, and Santa Barbara. 
These held monthly meetings and 
most of them hosted the main Los 
Angeles Section some time during 
the year. Over 300 members were 
present at a Pasadena meeting when 
Professor A. C. B. Lovell, director 
of the Jodrell Bank Station, Man­
chester, England, spoke on his 
specialty of Radio Astronomy.

In May, Buenaventura and Santa 
Barbara’s six months of preparation 
proved fruitful when their “Host 
L.A. Meeting” attracted many 
Southland members to an all-day 
field trip of Point Arguello, with 
an evening banquet at the Miramar 
Convention Center in Santa Bar­
bara. Separate activities were plan­
ned for the ladies during the day, 
but all joined together at the ban­
quet when Adm. J. P. Monroe 
spoke on “The Navy in the Space 
Age.”

The six-hour Point Auguello 
tour included examination of 
launch sites for the Tumbleweed, 
Sunflare, Samos, and Midas radia-
(Continued on Pago 66)
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tion samplers and satellites.

Santa Ana hosted the Los An­
geles Section during January with 
an unusual meeting on Earthquakes 
and their Measurement by Scien­
tific Means. When this meeting 
proved successful, Pasadena quickly 
followed with a repeat performance. 
Santa Ana had the largest turn­
out for any one meeting, when 
over 700 heard Dr. Joseph Banks 
Rhine of Duke University speak 
on the subject of extra-sensory per­
ception. There was no doubt that 
the subject was popular, since an 
earlier PGI meeting, featuring Dr. 
Andrija Puharich, had drawn 300.

The San Fernando Valley meet­
ings covered wide ranges of sub­
jects and offered some interesting 
field trips. The Valley presented 
the Annual All-Industry meeting 
which saw major executives from 
most Valley engineering firms in 
attendance. Dr. William Pickering, 
director of J PL, was the speaker.

All in all, 165 meetings were 
held in the Section, with a total 
attendance of close to 12,000. Al­
though the Section membership was 
increased by 900 over the past year, 
to 8300, the students arc not for­
gotten. With the Section’s student 
membership ranging between 700 
and 1000, the Annual Student Day 
program brings many of these stud­
ents together with industry. In 
March, we returned to the Biltmore 
Hotel, the site of February's PGMIL 
Convention, to host 225 students 
in an all-day program of technical 
sessions, exhibits, and evening ban­
quet, all at no charge to the stud­
ents.

In April, the Section hosted the 
National IRE President, Dr. Ron­
ald McFarlan, at a luncheon with 
the professional group chairman, 
and dinner with the Section’s Ex­
ecutive Committee.

For the first time, four members- 
at-large joined the Executive Com­
mittee, after being elected by the 
Section membership. This was in 
accordance with the previous year’s 
by-law changes which were adopted 
and proved successful in allowing 
for more experience and greater 
representation on the Committee. 
The Section concluded its activities 
for the year with a final inaugural 
ball for the new officers.

Ronald Tansky
Assistant Business Manager

(Continued on Page 67)
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Phoenix
It was a busy year, and a pro­

ductive one, for the Phoenix Sec­
tion. During the summer of 1959, 
a poll of the membership was 
taken. Results indicated that the 
members preferred not to have din­
ner meetings, as had been held 
previously. Therefore, it was de­
cided that meetings during the 1959- 
1960 season would be held at the 
Westward Ho Hotel, with refresh­
ments served afterwards. A dinner 
party would be given the speaker 
of the evening before the meeting 
by the section officers, with mem­
bers and their guests invited.

Approximately fifty people have 
been involved in the operation of 
the Section during the past season, 
serving on the various committees, 
including the 1961 Seventh Region 
Conference which will take place 
here at the Westward Ho, April 26 
to 28.
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A special project has been the 
formation of a Bylaws Committee 
charged with the responsibility of 
revising the Section bylaws to help 
simplify Section organization and 
provide uniform administrative op­
erating procedures. It has also been 
recommended that we appoint a 
Section historian to compile records 
of the section from 1951 to 1960.

Section membership has grown 
from 435 one year ago to slightly 
over 500 at the present time. The 
total membership is made up of 
6 Fellows, 69 senior members, 338 
members, and 90 associate mem­
bers. There arc also 117 student 
members within the boundaries of 
the Section.

The Section held ten meetings 
during the year with an average at­
tendance of 50, or 10% of the 
total memberships, a 
over previous years.

The first meeting of the newly 
organized Professional Group 
Chapter on Electronic Computers 
was held in April at Arizona State 
University. Dr. Carl R. Zimmer 
presented an informative paper on 
tunnel diodes. The attendance far 
exceeded expectations with a total 
of 145 actually at the meeting. The 
last meeting of the season, in June 
featured Dr. Richard Stasier of 
G.E., speaking on Circuit Tech­
niques of Tunnel Diodes. A nomin-
(Continued on Page 68)
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ations committee was appointed at 
this meeting and the election of 
officers will be held at the first 
meeting in the fall.

The IRE executive board has 
also approved a petition to form 
a statewide chapter of PGM1L. The 
membership of this group will in­
clude interested members of the 
Phoenix, Tucson, and Fort Huach- 
uca Sections. Meetings will be held 
alternately at each of the three lo­
cations.

Student activities during the sea­
son included: a joint meeting with 
the student branch at ASU, Tempe; 
presentation of the Annual IRE 
Student Award to Carl N. Gotch, 
a senior at ASU; $75 award to 
Leroy Baker, also a senior at ASU, 
for his winning paper in the annual 
student-papers contest entitled 
Feedback Amplifier Design Using 
Matrix Methods. Baker’s paper was 
further selected for presentation 
at the Seventh Region Technical 
Conference at Seattle.

Each year, the Phoenix Section 
sends one or two high-school stud­
ents to the WESCON Future Engi­
neers Show as a result of competi­
tion conducted in conjuction with 
the Central Arizona Regional Sci­
ence Fair. This year the winning 
exhibit at the fair was by Nick 
Hagen of Phoenix West High. Ha­
gen’s project has to do with The 
Effect of Ozone on the Dielectric 
of a Flyback Transformer. Both 
the exhibit and a paper will be pre­
sented by the student at the WES­
CON Show in August. The prizes 
include a substantial scholarship 
award and savings bonds.

This year saw the formation of a 
Section awards committee consist­
ing of nine members representing 
industry, education, electronics, en­
gineering and radio-television. The 
purpose of this committee is to 
select deserving candidates from 
within the Section for the annual 
Section achievement award, the 
Seventh Region Electronic Achieve­
ment Award, and awards at the 
National IRE level.

The objective of the Section 
achievement award is to give rec­
ognition for outstanding contribu­
tions in the Phoenix Section area. 
This year the awards committee

Watkins-Johnson Company has substantially expanded its 
facilities in Stanford Industrial Park, Palo Alto, California.

I Through the policies of its technically-oriented management 
■ this company is providing ideal circumstances for creative 
I activity.

j j Jj | And it plans to continue to expand to make room for more UUU ldeas-
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the college staff have lunch together

displayed at the recipient’s 
pany.

For Quickly Determining The I 
Frequency Response of Gyros, 
Accelerometers, and Guio- I 
ance and Control Systems. \ 
Provides Natural Freq. Damp- \ 
ing Ratio and Threshold Data. \ 
Handles 100=- Load; 0.1 to 
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OSCILLATING RATE TABLE
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STIMULI GENERATORS
SIGNAL SIMULATORS
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■ TEST EQUIPMENT
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Portland
The Portland Section has seen 

three of its long-sought objectives 
come to life during the past sea­
son:

1. Concrete plans for graduate­
level engineering study in Portland 
have been made. Classes start in 
September. This has been a long 
uphill struggle, with many people 
and other organizations helping.

2. The Professional Group on 
BIO Medical Electronics has got­
ten off to an active and very prom­
ising start. The Medical School of 
the University of Oregon is located 
in Portland and is engaged in many 
fine research projects, most of which 
require electronic instrumentation. 
The new group has already been 
responsible for many fine meetings 
which we are sure will be a help to 
the medical and electronic people in 
this area in the future.

3. A monthly IRE newspaper 
known as the “Portland Pi” has 
just completed its first hectic year. 
Only those of you who have tried 
starting a newspaper will realize 
fiow hectic a first year can be.

One activity of the Portland Sec- 
6R1D-BULLETIN, August 1960

and arc informed of the progress 
of the engineering and science 
branches of the college. During the 
afternoon a display of the products 
from local electronics firms and 
manufacturers’ representatives is 
presented. The students arc urged 
to bring their fathers to this exhibit 
and it provides an opportunity for 
the Section members, the students 
and their parents to get to know 
each other better. The day is final­
ly topped off by a basketball game.

The local student papers com­
petition is gaining in both scope 
and number of colleges participat­
ing. This year's winners were James 
M. Donally of Reed College with 
a paper on the “Anelastic Behavior 
of Brass,” Wallace Helm and Gil­
bert Marguth of Oregon Slate Col­
lege with a paper on “A Binary 
Counter Using Rectangular Looped 
Magnetic Material” and Roger Col­
gan of Lewis and Clark College 
with a paper discussing “The 
Maser”. Linfield Colege was also 
added to the list of participants 
this time.

New officers for 1960-61 
(Continued on Page 71)

lion which might be of interest to 
other IRE Sections is our annual 
meeting with the student section 
at Oregon State College. The for­
mat for this meeting consists of a 
one-hour formal meeting with a 
speaker or panel from the Port­
land Section discussing the prob­
lems which will be faced by an 
engineering graduate. This meet­
ing is held on “Dad’s Day” at the 
College and the students arc en­
couraged to attend a luncheon with

Dr. E. O. Hartig
Phoenix Section Award Winner
Dr. E. O. Hartig, Goodyear Aircraft Corp., received the Phoenix Section Award, illustrated 
°bove. The winner's company also receives a roving counterpart. Hartig was or c ,
tributions to the development of advanced radar systems and outstanding lea ers ip in researc

Pegion Report Cont. from page 68 
has named Dr. E. O. Hartig, assist­
ant manager of the acrophysics de­
partment, Goodyear Aircraft, as 
the winner of the Section award. 
Hartig’s citation is for outstanding 
leadership in research and develop­
ment of advanced radar systems. 
The award consists of an individual 
plaque, and also another plaque 
to serve as the roving award to be 
’* ' » com-
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GUDELACE 
is engineered 
for 
problem-free 
lacing

Visit Gudebrod Booth 228 
at the WESCON Show

See EECo. on display, Booths 2527-28 at WESCON 
August 23-26, Sports Arena, Los Angeles

(A Division of the Permanent 
Employment Agency)

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

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

Anaheim Electronics Division
Electronic Engineering Company of California
1601 East Chestnut Ave. • Santa Ana, Calif. • KI mberly 7-5501 • TWX: S ANA 5263

EE 0-9

Ladies Cont. from page 44
In the center of the room is a re­
cessed circular area in which there 
are a circular sofa and dining table. 
The kitchen and guest rooms are 
also on the lower level.

Electronics Executive George 
Brubaker designed his own Brent­
wood home to include many un­
usual features, one of which is a 
circular dining room with a floor 
that slowly revolves to give each 
guest a view of the classical Japa­
nese garden outside.

Rijiro Nunakawa, internationally 
known Japanese landscape archi­
tect, designed the grounds, which 
include authentic handcarvcd gran­
ite lanterns dating to the 17th cen­
tury, a do bashi bridge brought 
from Japan, and an authentic tea­
house.

The living room of the house 
features a fireplace with a fireproof 
glass back wall, behind which are 
tropical plants. The family room 
features an honcst-to-goodncss soda 
fountain. Rooms are grouped a- 
round a central patio with a free­
form pool. The master bedroom in­
cludes a large “working” desk, ad­
joining bath and sitting pool.

GUDEBROD
BROS. SILK CO., INC.

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

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

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

Where knowledge of relay performance is 
important to your operations, here’s one 
of the most valuable aids ever devised.

It’s EECo’s Model RT-905, latest im­
provement on the most successful line 
of relay testers ever made available.

Measures voltage and current simultane­
ously,both pull-in and drop-out. Measures contact resistance, coil resistance, 
insulation resistance, pull-in and drop-out time, contact bounce. Automatic 
relay driving circuitry. Oscilloscope connections and appropriate circuitry. 

Write for data sheet, and turn over your relay troubles to an EECo RT-905.

Learn about the opportunities 

for career advancement with 

our many client firms on both 

the West and East Coast. 

(Companies pay the fee, 

course.)

825 San Antonio Rd. Palo Alto 
DA 6-0744
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RALSTON, WILF 
Mathematical Methods For Digital Computers.

JONSCHER
Principles of Semiconductor Device Operation. 

DUMMER, GRIFFIN
Electronic Equipment Reliability.

SANGREN
Digital Computers and Nuclear Reactor Applications.

Salt Lake City
The Salt Lake City Section start­

ed its 1959-1960 year by honoring 
as distinguished visitors Dr. Ernst 
Weber, past president of the In­
stitute, and Mrs. Weber. Leaders 
of Utah’s engineering schools and 
electronic industries gathered at a 
special dinner at the Hotel Utah 
which culminated in a talk by Dr. 
Weber, “Space Age and IRE.’7

Leadership for the Salt Lake 
Section during the year was very 
ably provided by Rowland W. Hae- 
gele, manager of the Eitel-McCul- 
lough plant in Salt Lake City. Pro­
fessor Charles Alley of the Un­
iversity of Utah served as vice chair­
man, and A. W. Vodak of Sperry 
Utah Engineering Laboratories 
served as secretary-treasurer. For 
the forthcoming year, the chairman 
will be Professor Alley, vice chair­
man, A. W. Vodak; and secretary­
treasurer, Professor J. Dailey, Un­
iversity of Utah.

During the past year Prof. Alley, 
R. W. Haegele, and Dr. L. Dale 
Harris of the University of Utah 
served as judges for the Utah State 
High School Science Fair. Winners 
for the electronic division were high 
school students Law and Magalby, 
of Highland High School. These 
students under the guidance of 
their science teacher, Grandy, con­
structed an outstanding exhibit of 
Doppler Radar. The exhibit actual­
ly works and is reported to have 
been built for a cost of only $12.00. 
The Section is sending all three 
individuals to WESCON in August.

Another highlight of the Salt 
Lake City Section 1959-1960 year 
was the presentation of technical 
papers by college engineering stud­
ents. These papers were given by 
Robert L. Allen of Utah State Un­
iversity, Malcom D. Crawford of 
the Brigham Young University, and 
Alvin M. Despain of the University 
of Utah. Despain won first prize 
with his paper on Non-Linear Net­
work Frequency Divider.

Membership of the Salt Lake

(Continued on Page 72)

See These Important Books 
in BOOTH 2702 

at THE ’60 WESCON

GRAY
The Dynamic Behavior of Thermoelectric Devices.

1960. 136 pages. $3.50
Send now for on-approval copies

JOHN WILEY & SONS, Inc.
440 PARK AVENUE SOUTH, NEW YORK 16, N.Y.

SCHWARTZ
Selected Semiconductor Circuits Handbook.

1960. 506 pages. $12.00
BENDAT 

Principles and Applications of Random Noise Theory.
1958. 431 pages. $11.00
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as follows: Lang Hedrick, Tektronix 
Inc., chairman; Dr. Kenneth E. 
Davis, Reed College, vice chairman; 
Dr. Merle M. Morgan, Electro 
Scientific Industries, secretary­
treasurer.

—Jack C. Riley, past chairman

TECHNOLOGY PRESS RESEARCH MONOGRAPHS, M.I.T. 
AIGRAIN, COELHO, ASCARELLI

Electronic Processes In Solids.
1960. Approx. 100 pages. Prob. $6.00 

HOWARD
Dynamic Programming and Markov Processes.

1960. Approx. 112 pages. $5.75

MEYERHOFF 
Digital Applications of Magnetic Devices.

1960. Approx. 504 pages. Prob. $18.00 
BUBE

1960. Approx. 228 pages. Prob. $8.50 
VAN VALKENBURG

Introduction to Modern Network Synthesis.
1960. 498 pages. $11.75 

ADLER, CHU, FANO
Electromagnetic Energy Transmission and Radiation.

1960. 621 pages. $14.50 
FANO, CHU, ADLER

Electromagnetic Fields, Energy’ and Forces.

Photoconductivity of Solids. 1960. 461 pages. $14./d
GATOS, FAUST

The Surface Chemistry of Metals and Semiconductors.
Ready in August.

1960. Approx. 656 pages. Prob. $14.00 
EGLI

1960. Approx. 416 pages. Prob. $10.00 
LEE

Statistical Theory of Communication.
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attendance 
tip of the
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Section now exceeds 250. Meetings 
are usually held on the campus of 
the University of Utah.

—A. W. Vodak
San Diego

The San Diego Section wound 
up its 1959 season with an election 
of new officers by mail ballot with 
a contest occurring in both the 
vice chairman and secretary-treas­
urer offices due to the withdrawal 
from the election race of last year’s 
secretary-treasurer. The new of­
ficers are R. E. Honer, chairman; 
D. G. DeHaas, vice chairman; E. 
W. Carlson, secretary-treasurer. Par­
ticipation in the election was again 
approximately 50 per cent, which 
still speaks well for mail ballot­
ing in a Section with 850 mem­
bers.

Regular monthly meetings were 
held through the remainder of the 
year from July of 1959 until the 
present writing of this report.

Included in the topics covered 
were — Recent Studies of the Sun 
by Radio; Semiconductor Physics 
and Devices; Engineering Tech­
niques for Special Telephone Serv­
ices; Principles and Applications 
of Inertial Guidance; New Develop­
ments in Radio Astronomy; The 
Use of Electronics in Neurophys­
iology; Interplanetary Travel; Elec-

Bert A. Ould receives from Dr. A. Oliver the 
certificate of the Microwave Prize Award for 
the outstanding paper of 1959, "The Syn­
thesis of Symmetrical Waveguide Circulators, 
in PGMTT Transactions at San Diego.

. Conduct of the meeting 
definitely shattered some old myths 
about the narrow bandwidth and 
information-handling capabilities of 
the human being. Information 
passed steadily soon after eight in 
the morning until midnight. When­
ever the neuron activity rose too 
high or existed for too long a dura­
tion, signal sources were shut down 
temporarily and nerve conductors 
were cooled by a dip in the ocean. 
Buffer storages were cleared by a 
quick inhalation of sea breeze. 
Within a few minutes the flow 
of information would continue.

“If one calculated the figure of 
merit of the convention as the 
dividend of information received 
over miles traveled, even the Boston 
visitors fared well. Cost of travel

troluminescenece; Optimization of 
Airborne Special-Purpose Comput­
ers; Soviet Computer Technology 
1959; Geodetic SECOR for World 
Mapping and Thermal Noise at 
Microwave Frequencies.

The outstanding event of the 
year was the National Professional 
Group Symposium on Microwave 
Theory and Techniques held at 
the Hotel del Coronado in May.

Describing this symposium, 
Electronic Design reported as fol­
lows:

proved no barrier as 
at the southwestern 
United States was as high as if 
the conference were held in the 
center of the microwave industry.

“The convention did not try to 
be all things to all people. All pa­
pers focused on only a few themes. 
There were no commercial exhibits 
so the noise level of all communi­
cations was exceptionally low . . .”

To the existing PGAP, PGA, 
PGBME, PGMTT, and PGM1L, are 
being added two new chapters: 
PGRQC and PGSET.

At the 7th Region Executive 
Committee Meeting held in Seattle 
on May 26 it was agreed that the 
7th Region Convention would be 
held in San Diego in 1963. The 
San Diego Section Executive Com­
mittee has already started action to 
establish dates and early planning 
necessary for this convention.

—E. W. Carlson

San Francisco
Around San Francisco, this may 

be looked back upon as the year 
in which the Section took stock 
of its growth and ramification and 
inaugurated procedures and organi­
zational changes leading toward 
greater efficiency in its routine acti­
vities. Having within its compass 
one Sub-Section and fourteen active 
Professional Group chapters at the 
beginning of the year, the Executive 
Committee authorized formation of 
a new Operating Committee 
(OPCOM) comprising the officers
(Continued on Page 73)

Discussion Group follows formal Executive Committee meeting in San Francisco, addressed dur­
ing May by IRE President McFarlan. From left: S. F. Kaisel, Microwave Electronics Corp., secretary, 
Dr. McFarlan, Victor B. Corey, Palomar Scientific, chairman, Peter D. Lacy, Wiltron Co., treasurer, 
and Don Harris, SRI, chairman, Awards Committee.
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MICROWAVE

ELECTRONIC SWITCHING
FERRITE APPLICATIONS

MICROWAVE FILTERS 
Consult us 

on your specific problem 
®

MICROMEGA CORPORATION 
4134 Del Rey Ave Venice. Calif. 

EXmont 1-7137

Circuit 
radc-- 
ment 
metric 
tiers
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and directors of the Section which 
could meet relatively often to re­
lieve the Executive Committee 
CEXCOM) from routine matters. 
By year’s end, this procedure had 
saved the Section hundreds of man 
hours of meeting time. Opcomposi­
tion was Victor B. Corey, chair­
man; Donald A. Dunn, vice chair­
man; Stanley F. Kaisel, secretary, 
Peter D. Lacy, treasurer; Earl G. 
Goddard, Jr., past chairman; and 
Samuel Silver, C. W. Carnahan, 
and John V. N. Granger, directors.

Simultaneous with this develop­
ment was the inauguration of a 
new professional groups committee 
under the direction of the vice 
chairman, Donald A. Dunn. This 
group concerned itself chiefly with 
integration of the various profes­
sional group meetings for the best 
utilization of time and the least 
conflict of interest.

A new bylaws committee, under 
the chairmanship of Peter D. Lacy, 
undertook the necessary research 
and development to produce the 
first draft of a new set of bylaws
(Continued on Page 75)

E. STRUMWAS- 
SER, ME, MSEE. 
President / An 
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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 -r70°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

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

O< m7c;xmaevn: .eTTe^J': 
fXmp’.Ven’t",?
low-noise mix- 
e r..s . diode 
switches, ferrite 
devices, para­
metric ampli- 
fiers

A.D. BERK, D. Sc. 
In EE, Executive _ 
Vice-President / I 
Ferrites at mi- I 
crowave frequen- ■ 
cies, parametric 
devices, electro­
magnetic theory

Micromega’s staff has vast 
experience in microwave tech­
nology. In fact, Micromega per­
sonnel hold about two dozen 
patents in the field. Because of 
this breadth of complementary 
backgrounds, MM has an unlim- can call upon the large produc- 
ited field of vision to relate tion facilities of its affiliate,
your specific problem to the FXR, Inc., at any time. Micro­
whole of microwave technology mega’s sales organization is 
- and solve it accordingly. augmented by FXR's nation-wide 
Besides its own complete model staff.
shop, production department Micromega engineers are ready 
and test laboratory, Micromega to serve you in research, devel-

development of J.,ons of non­
microwave com- •l.near reactive 
ponents: ferrite “'°des to micro­
devices, fast fer- ,wawe local oscil- 
rite switches ,a,°rs and trans- 
high-power du- m,tters 
Plexers, isola­
tors, ultra-band­
width circula­
tors. limiters

■tAers and wave
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CONTACT LUSCOMBE ENGINEERING!
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Lines RepresentedAdditional Instru

LUSCOMBE ENGINEERING CO.
ENGINEERING REPRESENTATIVES

Field Trip No. 2 at Space Technology Laboratories will show visitors 
center for payload Lab test experiments related to Explorer and Pioneer 
missile series. Here STL engineers test Pioneer V (sun orbit) gear.

kJ

FOR CHECKING 
MEDIUM TO HIGH 
POWER TRANSISTORS

COLLECTOR CURRENT
— to 30 AMPS

BREAKDOWN
POTENTIAL
— to 300 VOLTS

I
I
I
I
I
I
I
I
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PASADENA
1020 So. Arroyo Parkway • 
Calif. MUrray 2-3386

SAN MATEO 
130 No. B Street 

Calif. Diamond 2-7057

SAN DIEGO 
3150 El Cajon Blvd. 

Calif. ATwater 3-2081

PRODUCT 
?HE 
MONTH

Field Trip No. 7 includes a trip to Librascope, manufacturers of larg 
scale industrial control equipment and digital computers. Picture shows 
check-out facility in Burbank for LGP-30 digital computers.

©
fi

Demonstrations from three convenient field engineering 
offices offer quick, direct solutions to your technical problems. 
Visit, write or call us right away.

□ LJ.LJ •
» i;

* TRANSISTOR

EJSS
JAMES CUNNINGHAM, SON & CO.

Crossbar Switches, Applications—3 coordinate single­
point selection; Scanners; Digital-to-analog conversion 

ELECTRO-OPTICAL INSTRUMENTS, INC.
Kerr Cell Cameras and Accessories 

(shutter speeds of 5 millimicroseconds)
JULIE RESEARCH LABORATORIES, INC.

Relay operated voltage divider; Binary-Decimal 
Resistance Sets; Precision Resistors (0.0015%) 
Voltage Dividers (1 ppm ratio)

OWEN LABORATORIES, INC.
Precision Power Supplies; Strain Gage Power Supplies; 
AC and DC Voltage Reference Supplies; Transistor 
Test Sets

RINCO, INC.
Vernier Potentiometers; High Resolution Voltage 
Adjustment Potentiometers; Universal Impedance 
Bridge (LCR)

THETA INSTRUMENT CORP.
Dial Assemblies; Phase Generators; Synchro and 
Resolver Bridges; Precision Angular Dividers; Syn­
chro and Resolver Test Sets

VOLTRON PRODUCTS
AC and DC Expanded Scale Voltmeters; Expanded 
Scale Frequency Meters; AC Linear Scale Ammeters; 
Voltage and Frequency Modulation Meters

DIEHL MANUFACTURING COMPANY
Motor Tachometers, BuOrd Sizes 11 and 15
Resolvers, Size 11, 400 cycle
Servo motors, 400 and 60 cycle, 2.0 to 750 watts
Servo motors, BuOrd Sizes 11 and 15

ELECTRIC SPECIALTY CO.
Motor — Alternators (AC to AC)
Motor Generators (AC to DC)

1
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85
Field Trip No. 6 takes visitors to RCA's Missile & Surface Radar Div., 
Van Nuys, Calif, to see a new 50 acre research development. Picture 
shows computer racks in Digital Systems Laboratory.
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visit our displays 
1960 WESCON, NEC 

and ISA SHOWS

|

Available from stock...immediate delivery on either unitI
I I Electro Scientific Industries
HH 7524- S.W. MACADAM • PORTLAND 19, OREGON 

formerly I ELECTRO-MEASUREMENTS, INC.

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

Universal SSI 
permanent operating instructions 
on anodized aluminum.

de generator-detector with two 
power supply voltages, sensitive 
yet rugged light beam galva­
nometer.

ac generator-detector with dual 
beam null indicator, extremely 
wide sensitivity range, fast 
response.

in line reading —fastest bridge c 
on the market to operate.

both series and parallel equi- • 
valent circuit measurements.

RESISTANCE TO 0.1% - 0-1200 
kilohms in seven ranges; CON­
DUCTANCE TO 0.1%-0-1200 mil­
limhos in seven ranges; CAPACI­
TANCE TO 0.2%—0-1200 micro­
farads in seven ranges; INDUC­
TANCE TO 0.3%—0-1200 henrys in 
seven ranges; price $995.00.

I

covering in full the Section opera­
tion at its present level of com­
plexity and, hopefully, projecting 
for the problems of future growth. 
These bylaws were approved by the 
Section membership at the annual 
meeting in June.

In another major shift of func­
tion, the IRE Section Office, the 
joint activity of WESCON, WEMA, 
and IRE, was moved from its pre­
vious location in the Villa Hotel 
Building, San Mateo, to the Whel­
an Building, 701 Welch Road, 
Palo Alto. A full-time manager, 
Miss Grace Pacak, was installed. 
This shift and the organization 
necessary to handle the expanded 
volume of Section services rendered 
from this location were handled 
under the direction of Stan Kaisel, 
Section secretary.

O^her Section individuals pro­
viding services beyond the call of 
duty during the season included 
Earl Goddard and Jerry Rosen­
berg for their work with the Sec­
tion historical committee, Don Har­
ris for his outstanding contributions 
through the awards committee, and 
Henry Schroeder for his competent 
handling of those problems which 
always descend upon the arrange­
ments committee.

Through the year, the Section 
exhibited a 17 per cent growth in 
membership to arrive at a figure 
of 3892. Members’ interests arc 
distributed throughout the activi­
ties of the following sub-organiza­
tions: (Of 88 total meetings held 
in the Section during the season, 
individual figures are shown in pa­
rentheses after each group. Since 
many of these were joint meetings, 
the figures actually total 113.) San 
Francisco Section (7), East Bay 
Subsection (5). PGAP (10 includ­
ing a 3-part lecture series), PGA
(3) , PGB (3). PGBME (7), PGCS
(4) , PGED (9), PGEC (9). PGEM
(5) , PGEWS (5). PGMIL (10), 
PGMTT (7). PGPT (9). PGROC 
(9), and PGSET (10). PGT held 
their first post-organizational meet­
ing.

Within the broader-scale activi­
ties of the Section during the season 
were several symposia. In Septem­
ber, the National Symposium on 
Space Electronics & Telemetry,

IMPEDANCE
Portable 3 50 Series 
ac detector with instantaneous electronic null indi­
cator—you don’t pass the null.
plug-in networks for rejection of hum and har­
monics, easy frequency change.
ESI Dekadial ’- — 12,005 divisions of resolution at 
your fingertips.
simple in-line readout.
Large enough for laboratory accuracy, small enough 
for convenient portability. Model 250-DA. a self- 
contained. line-operated portable unit for accurate 
measurements of impedance elements at de and 
audio frequencies. $565. Model 250-C1. battery- 
operated. $375 (ac detector $200 additional).

JDGES
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An established supplier of low and medium power metal-ceramic traveling-wave tubes 
in X- and C-bands. Development programs under way to provide lower noise figures 

and extended frequency coverage.

AISLE

Top right: Steve Walther, 
Punahou School, Honolulu, 
"Seeing with Sound".
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Bottom right: Cloud Cham­
ber Research", by Melvin 
Rosowslci, Concord, Calif.

Top left: Arnold Schimsky, 
San Diego with his project: 
"Silicon Carbide Diode".

Bottom right: Melvin Rosow- 
ski's "Cloud Chamber Re­
search", Clayton Valley HS, 
Concord, Calif., Richard 
Mack, left and John Coral 
of SF Section selection com­
mittee study exhibit.

Bottom left: Jerry Busick, 
Puyallup High School, Wash­
ington.
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12900 Foothill Blvd., San Fernando, Calif.
See us at WESCON Booth 860

Send your resume to
Herb Oestreich, Personnel Manager,

• ANALOG COMPUTER SYSTEMS • HIGH 
SPEED DIGITAL COUNTING EQUIPMENT
• DATA LOGGING SYSTEMS • TRANS­
DUCERS

ELECTRONIC 
ENGINEERS

• FLIGHT CONTROL SYSTEMS 

(See our products
at the WESCON SHOW)

SYSTRON-DONNER CORP.
888 Galindo, Concord, Calif. 
MUlberry 2-6161

I
i

30 

0 -

I 

300

Systron-Donner Corporation is lo­
cated within driving distance from 
San Francisco and the University 
of California in Berkeley. Our em­
ployees enjoy a smog-free climate, 
plenty of elbow room, easy com­
muting, good schools, and almost 
every type of outdoor recreation.

U.S. Citizenship not required

1

Circuit Designers!
... at last a dependable 
all-transistor power supply

TWO BIG SPECIAL FEATURES:
Honeywell Circuitry

• provides instant starting at low ambient 
temperatures • increases efficiency over 
entire output range—no load to full load*
• protects components from overloading 
—high voltage tap fades out on unsafe over­
load • saves batteries—current input pro­
portional to output* • gives higher power 
output—surpasses other power supplies of 
same price range • provides continuous 
full load service at rated ambient without 
damage, loss of efficiency, or regulation

“I-------------
zoo tu

lc*o

HOPKIN
\ /

Sturdy Case

• encloses all electronic components — 
protects transistors from mechanical damage 
and accidental shorting • provides excellent 
heat dissipation under the most adverse high 
temperature conditions and extra strength 
for toughest mobile service — heavy gauge 
aluminum (116 lbs.) chassis. • utilizes per­
forated steel cover with adequate ventilation
• high ambient rating permits mounting in 

engine compartment — withstands vibration 
and moisture • uses all screw-terminal con­
nections to make positive stay-tight contact • 
affords simplified mounting and wiring

sponsored by PGSET, presented 
nine sessions of 41 papers and a 
full range of other activities includ­
ing exhibits, under the general 
chairmanship of R. E. Rawlins, 
Dymec; and the technical program 
chairmanship of G. L. Larse, Lock­
heed. In May, the San Francisco 
Section was host to the Western 
Joint Computer Conference, a joint 
endeavor of AIEE, ACM, and IRE. 
General chairman was Robert M. 
Bennett, IBM, while Howard M. 
Zeidler, SRI, was chairman of the 
technical program.

This event was followed almost 
immediately by the Second Annual 
Bay Area Reliability Seminar in 
Monterey. This was operated by the 
San Francisco Chapter PGRQC 
under the chairmanship of C. 
Bruce Clark, with cooperation from 
ASQC.

Following a mail ballot, new of­
ficers for the forthcoming year were 
determined as follows: Donald A. 
Dunn, Eitel - McCullough, Inc., 
chairman; Stanley F. Kaisel, Micro­
wave Electronics Corp., vice chair­
man; Peter D. Lacy, Wiltron Co.,

"See data on graph below.
specifications:
input: 12.6 v de (nominal) with
17 amp maximum current draw at full load. 
output: Dual voltage—250 and 500 v de, 
nominal. Current—
Up to 300 milliamperes on 500 volt tap.
Up to 200 milliamperes on 250 volt tap.
Max. Total Power—150 watt 
total continuous load.
efficiency: 78?6
AMBIENT TEMPERATURE LIMITS: 0 to 130 degree* 
Fahrenheit continuous at full load (150 watt 
output). 1-10 degrees Fahrenheit at 50?u trans­
mit (normal use).
ripple: Less than 1.2 volts RMS ripple.
dimensions: (inches) 6-1/16 high, 
5’6 wide, 3'6 deep.
finish: Gray enamel.

r'nctNC'

500 XXT-0UT»vr It •

- excellent environmental qualities
- space-saving design

Here is your chance to get in on 
the ground floor. Two small but 
rapidly growing NORTHERN 
CALIFORNIA companies, Donner 
Scientific Company and Systron 
Corporation, have just combined 
their facilities and professional 
know-how to form a new organiza­
tion, the SYSTRON-DONNER 
CORPORATION.
We offer a steady future and chal­
lenging work to competent, design- 
minded engineers with experience in

IxT | i
!__ J_____

$5495....
It has to be good, it's 
guaranteed for 1 full 
year by Honeywell

Hopkins molded capacitors are fully insulated, and offer a resistance to 
heat and moisture closely matching that of a hermetically sealed unit. 
They’re designed with a unique rectangular shape to give maximum space 
economy.
Extremely rugged—casing is virtually indestructible, and provides com­
plete protection against severe usage. The case is highly resistant to shock 
and vibration . . . will not develop cracks or fissures.
Accurate sizes—units are compression molded under precise dimensional 
control to insure consistent accuracy in size.
Attractive blue color of Hopkins molded capacitors compliments the circui­
try in which they’re used . . . makes identification easy. Standard units 
supplied from .005 to 4.0 mfd. Higher capacities are available. 

CATALOG IN

( eem i
COMPANY

Honeywell
h>i-«iu 5 inci i a a a

Represented By: Ingalls and Howard, 3630 Ty­
burn St., Los Angeles 65, Calif. CLinton 6-4168, 
TWX LA 1473. 1458 Bay Shore Blvd., San Fran­
cisco, JUniper 6-2515.



Dime.

NOW IN A SINGLE 5%" OR 8%"x 19" PANEL Digital Multimeters for measuring any 
combination of AC/DC volts, AC/DC ratios, and resistance, with pre-amps for 
higher sensitivities, and optional electrical outputs and print control capabilities!

FLIP-TOP BOX CONSTRUCTION
FOR EASY MAINTENANCE.

1
N EW |
LOW COST o

all-electronic, totally-transistorized
DIGITAL MULTIMETERS

This new line of all-electronic, solid state 
instruments meets the growing 

requirement for precision, multi-purpose 
measuring instruments. Any combination 

of AC and DC voltages, AC and DC 
ratios, resistances... every electrical 

parameter which is of interest to 
the instrumentation designer... can now be 

measured quickly, accurately, with a 
single instrument.

Unmatched specifications! These Multimeters are 
the first to have a combination of high input imped­
ance, 4 digit accuracy, automatic ranging, automatic 
polarity and high speed in a single instrument!
AH electronic, solid state circuitry! Exclusive use of 
transistors and diodes provides a light, compact 
instrument possessing exceptionally high reliability 
and accuracy. The experience of more than 6,000 
digital instruments has gone into their design.
Unique reference supply gives unequalled stability! 
For these new instruments, El has developed a pre­
regulated, twin Zener diode bridge with the Zener 
diodes in a temperature-stabilized oven. Temperature 
stability and drift characteristics of this reference

are better than .005% and unequalled in the industry. 
Easily integrated into semi- or completely automatic 
systems! These new instruments reflect El’s active­
participation in the building of small and medium 
size digital systems. All necessary control logic is 
available at rear panel connectors for external con­
trol. Every instrument is ideally suited for automatic 
input signal conditioning or scanning operation. 
Models with electrical outputs will operate directly 
in multi-point scanning and print-out data logging 
systems without any additional circuitry or auxil­
iary equipment.
Electrical outputs optional! Where “hard copy” of 
test results is not required, the addition of electrical 
outputs and print control capabilities is a costly, 
unnecessary luxury. El provides these new instru­
ments, in every measuring configuration, either with 
or without these features.
Sensitivity control eliminates effect of noisy readings! 
A front panel sensitivity control is provided on each 
of the instruments to overcome unusual noise con­
ditions and give, as a by-product, a qualitative meas­
urement of the noise present.

EBectro ansfirsjrraentSg
3540 AERO COURT • SAN DIEGO 11, CALIF.



heeds and order by model number!

h Range:

MODEL 841
DC Volll/DC RjtlOS/R<

V.:

$ a £
--

- <
200 milliseconds

£ £

Al;

*5|H

4

MODEL 845
CC Vc:($/Rjfio/Re$uUnce/OC Pre-Amplifier

£

4& IU*Y iiczij., 72 
freq. (400 cps and up)

*1
£ jfc££

MODEL 847 
ic.ts/Rjtio/AC voitt/RenjUnct/Pre-AmphLer

placement)

ELECTRICAL OUTPUT SPECIFICATIONS: Apply to all

I/07CT

W-

variations of these basic models including- AC ratiometers, mini­
sters, microvoltmeters and specialized measuring instruments 
id to individual systems requirements are available in the same 
al configurations.

* £

■ ’

>

MOC
DC Voltt/RJtiO Wi

.0000 to .9999* 
± 1 digit 
1000 megohms 
50 milliseconds 
100 milliseconds
10 volts ±10% (nominal)

| ft*.

* J’ .7 J

MODEL 844
DC Volt?/R4tio/DC Pre-Amplifier

gir £

IDEL 848 
rith Electric*) Outputs

„ MODEL 843
DC VolU/DC Rjt.o/AC Voits/ResisUnce

MODEL 842 
DC Volf-./DC Ritios/A

MODEL 846
CC Volts/Rjtlo/AC Vo!ts/DC Pre-Amplifier

MODEL 851 
RlfiO/AC Vo ft/R«l 
E:rcfricj: CutCuU

MODEL 850
DC Vo:ts/DC RjtiOi/AC 

With Electrical Outc

MODEL 840 
DC Volts/OC Ratios

5 K ohms on 10 microvolt 
range only; noncritical all other 

Automatic Features: Ranging, polarity

Impedance: 1000 megohms 
Operating Ambient

1 megohm shunted by 30 
mmfd up to 9.999 VAC;
10 megohms shunted by 30 
mmfd up to 999.9 VAC

Average Reading Time: 2 secs, low freq.; % sec. high

DC RATIO SPECIFICATIONS: Apply to all instruments 
measuring DC ratios

Range:
Accuracy:

Input Impedance:
Average Reading Time:

Max. Balance Time:
Reference Voltage:

Reference Input

11 megohms up to 999.9 v
Average Reading Time: 50 milliseconds

£
£

LrJj

Operating Ambient 
Temperature: 0-50*C 

Automatic Features: Ranging

Operating Ambient 
Temperature: 0-50’C

Maximum Source
Impedance:

-
I?

RESISTANCE SPECIFICATIONS: Apply to all instru­
ments measuring resistances

Range: 000.1 ohms to 999.9 ohms; 
1000. ohms to 9999. ohms; 
10.00 K ohms to 99.99 K 
ohms; 100.00 K ohms to 
999.9 K ohms

Accuracy: 0.01% ± 1 digit to 99.99 K 
ohms; 0.03% ± 1 digit to 
999.9 K ohms

Average Balance Time: 200 milliseconds
Operating Ambient

Temperature: 0-50*C
Automatic Features: Ranging (decimal point

■

J

MODEL 853
DC Vc48/RJtiO'Rei '.tl-'tc -OC Pre 

With Electric*’ O-tcU

Temperature: 0-50’C
°With properly chosen reference supply, ratios of 

up to 100 times unity may be measured.

AC VOLTAGE SPECIFICATIONS: Apply to all instru­
ments measuring AC voltages

Range: .0000 to .9999 VAC;
1.000 to 9.999 VAC;
10.00 to 99.99 VAC;
100.0 to 999.9 VAC

Accuracy: 0.1% and two digits
Frequency
Response: 30 cps to 10,000 cps

Input impedance:

instruments incorporating electrical outputs
• Both 2-4-2-1 Binary Coded Decimal and 10 Line 
Coded Decimal are provided

1

* * jS

i j

■■J
MODEL 855

DC Voit*/Rltco/AC VolU/RetnUnce
Pre Amplifier wan Electric JI O.lputi

sales office or representative for complete information.

Faster conversion times, higher 
input impedance, greater accuracies, 

plus all of the other specifications 
you wanted in a digital multimeter!

DC VOLTAGE SPECIFICATIONS: Apply to all instru­
ments incorporating the pre-amplifier

±.00001 to .09999;
.0001 to .9999;
1.000 to 9.999;
10.00 to 99.99;
100.0 to 999.9 v

Accuracy: 0.02% ± 1 digit for 10 
microvolt range of .00001 to 
.09999 v; 0.01% ±1 digit 
from .0001 to 999.9 v

Input Impedance: 1000 megohms up to 9.999 v;

I ■ I

DC Volt?/DC

MODEL 852 
DC Volti/RJI.OZDC Pre-Amp 

V«,th Electr.c4l OuttuU

MODEL 819 
DC Vo-K/DC RJti05/Re»i»lJnce 

With Electric*! Outp.t?

£

*
”.J|

DC VOLTAGE SPECIFICATIONS: Apply to all instru­
ments except those incorporating the pre-amplifier

Range: ±.0001 to ±.9999;
±1.000 to ±9.999;
± 10.00 to ±99.99:
± 100.0 to ±999.9 V

Accuracy: 0.01% ±1 digit
input Impedance: 1000 megohms to ±9.999 v;

11 megohms to ±999.9 v
Average Reading Time: 50 milliseconds

Max. Balance Time:
Operating Ambient 

Temperature: 0.50°C
Automatic Features: Ranging, polarity
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Other Electronic
Test Equipment
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O 
C
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MODEL 
200AB

IMPEDANCE 
COMPARATORS

POWER 
OSCILLATORS

AUTOMATIC 
HI-POT

FREQUENCY
STANDARDS

NULL 
DETECTORS

PHASE 
METERS

INDUSTRIAL TEST EQUIPMENT CO.
55 E. 11th ST. • NEW YORK 3 • GR. 3-4684

Dr. John T. Bolljahn 
Fellow, IRE 
1918-1960

beloved colleague, Jack Bolljahn, 
had lost his struggle against cancer. 
A founding member of the Section 
Publications Board and 1959 Wes- 
con Technical program vice chair­
man, Jack was executive vice pres­
ident of Granger Associates and 
formerly assistant director of en­
gineering research at Stanford Re­
search Institute. His absence from 
the San Francisco scene will dimin­
ish every one of us.

—Frank Haylock

Palo Alto Engineering Co., 620 Page Mill Rd., Palo Alto, Calif. 
A Subsidiary of Hewlett-Packard

Region Report Cont. from page 17 
secretary; Charles Susskind, Uni­
versity of California, treasurer; and 
Albert J. Morris, Levinthal Elec­
tronic Products, director. These an­
nouncements were made at the an­
nual meeting which filled the Em­
pire Room of Berkeley’s Claremont 
Hotel. Attendees hailed the eight 
new Fellows (P. W. Crapuchettcs, 
R. A. Helliwell, J. G. Linvill, Theo­
dore Moreno, T. H. Morrin, Walter 
T. Selsted, D. F. Tuttle, Jr., and 
V. H. Rumsey); applauded the 
awards to outstanding students 
from five local educational institu­
tions; and listened with mixed awe 
and skepticism to a paper on Extra­
sensory Perception by Dr. Andrija 
Puharich, neurophysiologist and re­
search consultant in the field of 
parapsychology.

As the season drew to a close, 
Section members were saddened 
by the news that a respected and

Seattle
This year the Seattle Section had 

the privilege of playing host for the 
7th Region Conference. The three- 
day technical program featured 
nearly 50 invited papers covering 
(Continued on Page 81)
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° 2° absolute accuracy
Readings not affected by noise and harmonics
Frequency range 15 CPS —30KC
Accuracy to .01 degree with simple circuit techniques
High sensitivity on input & reference channels
Can measure in-phase & quadrature voltage component

For further information contact your nearest 
representative or write for brochure
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FMC CALIFORNIA
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high

Putting Ideas to Work

i

CHEMICAL CORPORATION
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ELECTRONIC ENGINEERS 
OR PHYSICISTS

ELECTRONIC EXPLORATION
ENGINEERS

TRANSISTOR CIRCUIT 
DESIGN ENGINEERS

CENTRAL ENGINEERING LABORATORIES

FOOD MACHINERY AND

Circuit designers, systems engineers and specialists 
experienced in industrial electronics and automation 
are needed to work on advanced assignments in the de­
sign of optimum systems using electronic and mechan­
ical components.

Dr. D. K. Reynolds, nowly-elocted chairman, 
Seattle Section.

To find and initiate work in new areas of industrial 
electronics, with emphasis on machines and systems 
rather than components. Technical and business ex­
perience required as well as thorough knowledge of 
industrial electronics and the business problems of 
an electronic operation. Should be interested in 
some travel; capable of appraising ideas and prob­
lems in discussions with outside organizations.

Tucson
The Tucson Section of the IRE 

enjoyed an array of excellent speak­
ers discussing many interesting and
(Continued on Page 82)

offers career opportunities for 
challenging assignments in com­
mercial products R & D to:

FMC’s Central Engineering Laboratories has started 
a major digital activity using the latest techniques 
in the design of special purpose computers and mem­
ory devices. Experience is desirable in transistor 
circuitry, logical design, systems design, memory 
systems and input/output equipment.

Interested? Send a resume of your background 
and professional experience to E. M. Card Jr., 
FMC Central Engineering. 1105 Coleman Avenue. 
San Jose, California, or telephone CYpress 
4-8124 for interview appointment.

FMC’s Central Engineering Laboratories’ major expansion 
program requires well-qualified engineers with a high 
degree of creative imagination to staff our new million 
dollar facilities in the San Francisco Bay Area.
BS required and advanced degrees desirable for these 
responsible positions.

the three fields of solid state elec­
tronics, control systems, and elec­
tromagnetics.

The trade show, co-sponsored by 
the instrument Society of America, 
brought to Seattle the largest and 
best technical exhibit of instruments 
and electronic equipment yet to be 
seen here. Over 180 display booths 
in the National Guard Armory were 
occupied by the exhibits.

Dr. Frank S. Holman, chairman 
of the conference, was ably assisted 
by Rush Drake, exhibits; Frank 
Little, treasurer; John Tate, secre­
tary; Mel Paisley, arrangements; 
Bill Harrold, publicity; Dr. Don 
Reynolds, technical program; and 
Joanne Holman, women’s activities.

The Section was privileged to re­
ceive visits from two IRE Presidents 
in the same year. Dr. Ernst Weber 
addressed the Section at the sea­
son’s opening meeting in August,
1959, and Dr. Ronald McFarlan 
addressed the opening session of 
the 7th Region Conference in May,
1960.

The Section’s activities were sus­
pended for the summer following 
a well attended field trip to the U.S. 
Navy’s megawatt transmitter at Jim 
Creek, Washington.

The Section is enjoying a steady 
growth in membership which now 
stands at 820 of member grade or 
above.

—L. C. Perkins, chairman



ACTUAL SIZE
10.000 UH

r

Ask for design data brochure.

ENVIR-O-SEAL

ASK FOR OUR MICRO-MITE BULLETIN

at WESCON SHOW Booth 1001
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NIXIE TUBES
NIXIE TUBES
NIXIE TUBES
NIXIE TUBES
NIXIE TUBES ALL ELECTRONIC

NIXIE TUBES
NIXIE TUBES B5O31

U B

I S I O N

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

Nicknamed the "Micro Mite", these reliable, rugged coils 
exhibit high Q, very low distributed capacity, all concentrated 
into an amazingly small package.

The "Micro Mite" coil construction permits miniaturization 
without the use of ferrite materials, thus maintaining 
temperature stability to 125' C. These hermetically sealed 
molded coils conform to MIL-C-15305A.

LOWEST 
COST

NO DARKENING DISPLAY

MOST EASILY READ - 
UNDER ALL CONDITIONS

SMALLEST 
SIZE

LIGHTEST 
WEIGHT

SEALS CO., INC.
13766 SATICOY ST., VAN NUYS, CALIF.

for HERMETIC 
GLASS-TO-METAL SEALING

TRiangle 3-4982 
STate 1-0540

£■ /ESCON
ION

RECORD
OIV!

BEST 
in th©

g|@s»
CHOU

QUALITY

WEST

See us

NO COSTLY REPLACEMENT 
OR SERVICING
LOWEST POWER 
REQUIREMENTS

B4O32 TT
NO SHIFTING FOCUS OR MISALIGNMENT

POSITIVE SEALING
As the West's leading specialists in CUS­
TOMIZED hermetically-sealed connectors, we 
are equipped to design and produce your 
requirements—regardless of size or quantity 
—to meet your schedule. We help customers 
DIRECTLY, in developing special headers, 
terminals, plugs, enclosures . . . sealed safe 
from moisture, high humidity, ice, corrosive 
and explosive fumes and damage by unskilled 
hands. Envir-O-Seal Connectors arc versatile. 
They can be designed to meet MIL-C-5015C, 
and mate with any of the standard types.

POSITIVE SERVICE
In our local factory you work DIRECTLY with 
design and processing engineers. Thus, we 
save manufacturers days and dollars in de­
sign, development and prompt delivery.

See us

at the WESCON Show Burroughs Booth 2130-2131

LXZZZE5!

it

Region Report Cont. from Page 81 
timely subjects during the season.

Lectures on the following topics 
were presented at regular monthly 
meetings during the period of Sep­
tember, 1959 to June, 1960: The 
University of Arizona TR1GA Re­
actor, Magnetic Amplifier Circuits 
and Applications, Applications of 
Tunnel Diodes, Log Periodic An­
tennas, Atomic Clocks and Satellite 
Applications, Military Tropospheric 
Scatter Systems, the Orbiting Astro­
nomical Observatory Program of 
AURA Inc., Guided Missile Sys­
tems, and Radio Intetrference In­
vestigations and Equipment Com­
patibility Problems.

There was little change in the 
Tucson Section membership during 
the year.

—Ernest L. Morrison, secretary

NO BULB OR FILAMENT FAILURE 
MEETS MAXIMUM TEMPERATURE 
SHOCK AND VIBRATION 
SPECIFICATIONS 
NO SEGMENTED FAILURE 
LONGEST LIFE - 
100,000 HOURS

HIE TUBES NO MATRIX DRIVER REQUIRED

Two Locations: Sooth 2503 
near information Center 

and Booth 2703

l BOOTH #903B - WESCON

Miller's new “Micro Mite" coils are perfect for use where 
weight, space and high Q considerations are involved. Their 
volumetric reduction ranges up to 80%, with current ratings 
approximately 75-300 millamps and standard series values up 
to 10,000 uh.

NIXIE TUBES
NIXIE TUBES
NIXIE TUBES
NIXIE TUBES

B6O33 

_____ ®

Burroughs Corporation
,Sh“““ZXXS .........

. ;• f . • Plaiiifteld, New Jersey
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The complete series of LOGILINE modules in­
cludes: Inverter, Diode Gate, Flip-Flop,Dual Flip-Flop, 
Delay, 3-Digit Shift Register, Clock, Pulse Amplifier, 
Pulse Generator, Indicator Driver.

Don't forget to visit Sprague Booths 445 and 446 at 
the WESCON Show, Los Angeles, August 23-26, 1960

Subminiature metal-clad
HYREL®Q CAPACITORS 

for Highest Reliabity

i

for digital system design

I.-.-
85 C for Type 2N5O1 and 100 C for Type 2N501A.

Storage and junction temperatures for these transistors is

LOGILINE offers designers 
3 either the flexibility of conventional 

wiring board construction for 
standard equipment assembly, or 
the versatility of encapsulated pack­
ages for miniaturized equipment.

SPRAGUE 
LOGILINE*

Sprague’s latest line, the LOGILINE, features a 
series of 5 mc/s transistor switching circuits in build­
ing block form. Completely interchangeable with 
comparable units, these packaged component assem­
blies have gained wide acceptance throughout the 
digital industry.

Sprague’s Type 2N5OF and 2N5O1A Germanium Micro­
Alloy Diffused-Base Transistors are priced below other units 
with comparable electrical characteristics. Expanded produc­
tion facilities permit shipment of quantity orders on short notice. 
And because these transistors exhibit the fastest switching 
time in commercial production today, they may provide 
solutions to some of your latest circuit design problems.

Sprague’s Type 195P Capacitors are the most reliable sub­
miniatures possible in the present state of the art. In every 
phase of their design, testing, and manufacture, the primary 
consideration is optimum reliability. Sprague can substantiate 
its claims with the most extensive test data available in the 
entire electronic industry.

Intended for military electronics, electronic computers, 
and complex equipment in which extreme system reliability 
is vitally important, Hyrel Q Capacitors are subjected to lot- 
by-lot environmental tests, giving each customer complete 
assurance of reliability.

SPRAGUE
THE MARK OF REL/AB/ZJTY

Super high-spe®d
TRANSISTORS 

available at sensible prices 1

1

LUGILINt 
CIRCUITRY



UP-TOMICROWAVE ENGINEERS
r

Do You Like

Variety in your Work?

To be Inventive?

Project Responsibility?

Lots of Work?

Meridian Metalcraft, Inc.
8739 S. Millergrove Dr.

Whittier, California

has

Contact

Clifton G. RockwoodW. G. Sterns, Chief Engineer

TURBOPOWER* MEANS

RESISTANCE CHECKPOSITIVE DIMENSIONING

MORE AMPERE TURNS

BOOTH 461AT WESCON
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(and a place for your ambi­
tious Jr. Mechanical Engi­
neer)

Fieldtec Appointed
Fieldtec field engineering service, 

Tustin, Calif., has been appointed 
sales-service representative for Cry­
ogenic Engineering Company of 
Denver.

THE 
MINUTE

Business Activity—North 
Rockwood to Varian

Varian Associates announces the 
appointment of Clifton G. Rock­
wood as manager of applications 
engineering. Reporting to Rock­
wood will be five regional appli­
cation engineering managers for the 
United States. Rockwood will be 
directing the tube division’s sales 
activities in cooperation with Var­
iant nationwide staff of sales rep­
resentative groups.

TURBOPOWER- COILS HAVE MORE 
TURNS AT THE COIL CENTER

TUR-BO JET PRODUCTS CO., INC. ------y

424 SOUTH SAN GABRIEL BLVD. SAN GABRIEL, CALIFORNIA 
CUMBERLAND 3-5191 “Patents Applied For

Raytheon Moves
Raytheon Company has an­

nounced the move of their San 
Mateo, Calif., commercial sales 
office to new quarters at 486 El 
Camino Real, Redwood City, Calif. 
Addition of the following sales rep­
resentatives is being made at this 
time: E. J. Leonelli, commercial 
apparatus and systems division, and 
R. C. Bosshard, communications 
and data processing.
(Continued on Page 88)

—

AFCEA Names Stoner
Frank E. Stoner, assistant to 

the president, Varian Associates, 
has been named Fourth Vice Presi­
dent and West Coast Representa­
tive on the Executive Committee of 
the Armed Forces Communications 
and Electronics Association, Wash­
ington, D.C.

Stoner served with the United 
States Army from 1914 to 1947, 
retiring with the rank of Major 
General. He was United Nations’ 
Chief of Communications from 
1946 to 1950. During the Palestine 
Truce, for which Ralph Bunche re­
ceived the Nobel Prize for World 
Peace in 1953, he served as a 
member of Count Bernadotte’s 
staff.

a place for you

if so

That describes our technical staff. We have 
a time-saving technical organization which 
is ready, right now...with up-to-the-minute 
information covering every facet of our 
manufacturers’ products and capabilities. 
The Snitzer team of engineers can be an 
extension of your engineering department 
when it comes to the application of the 
products we are in business to know best.
Save time — phone any of our convenient 
offices concerning:
Behlman Engineering Co. • Data Instru­
ments, Division of Telecomputing Corp. • 
Electro-Pulse, Inc. • Franklin Electronics, 
Inc. • General Communication Company • 
Keithley Instruments, Inc. • Microwave 
Associates, lnc.° • Pacific Electro Mag­
netics • Polarad Electronics Corporation • 
Sierra Electronic Corporation • Telonic 
Industries, Inc.
And we'H see you at Wescon

* Represented in California and Nevada

T. LOUIS SNITZER CO. 
ELECTRONIC ENGINEERING REPRESENTATIVES 
ARIZONA • CALIFORNIA • NEVADA 
5354 West Pico Blvd , Los Angeles 19. Calif • WE 8 2073 
510 South Mathilda Ave.. Sunnyvale. Calif. • RE 6 6733 
7814 Ivanhoe Avenue, La Jolla. California • GL 4-2191
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UNDERWAY* 5!
EXPLORATION

NUCLEONICS & 
INSTRUMENTATION

THE*

CONTROLS on three new frontiers . .

Edgerton, Germeshousen & Grier, Inc.
BOSTON • LAS VEGAS • SANTA BARBARA

jgaa.sr-

f'

X If you are interested in really unusual 
professional opportunities with a 
vigorous, young organization of 

recognized professional stature, send 
your confidential resume to 

Lars-Erik Wiberg, 160 Brookline Avenue, 
Boston 1 5, Massachusetts, 

copy of "EG&G CAPABILITIES” 
brochure, write to: Dept. MDA, 

169 Brookline Ave., Boston 15, Mass.

Plowshare...this is the program for 
development of peacetime uses 
of nuclear explosions. Measure­
ment, timing, control and record­
ing instrumentation by EG&G is 
vital to Plowshare’s Project 
Gnome, the project for the evalu­
ation of techniques for under­
ground generation of nuclear 
power and production of isotopes 
for industrial use.
Vela . . . EG&G, oriented in the 
design, installation and opera­
tion of nuclear detection and 
measurement systems, is contribut­
ing its skills to this international 
nuclear explosions detection pro­
gram.

'■ ■ 7

For a

Rover . . . Plowshare . . . Vela 
. . . the ocean’s floor . . . here at 

these outposts of advanced 
engineering you will find 

EG&G men and techniques.

Rover . . . one of EG&G’s major 
current activities is the design and 
operation of a control, instru­
mentation and data acquisition 
system for Project Rover, the 
project for development of nu­
clear powered rocket engines 
and vehicles for deep outer 
space exploration. EG&G is the 
principal instrumentation con­
tractor for all past and presently 
planned full-scale testing of the 
Rover engines.

As one of the earliest pioneers 
of underwater photography, 
EG&G's capabilities in this ■ 
are unique. EG&G come’aar -' 
sonar equipment can pen-eii.T 
to the ultimate 37,500 'I. d '.-pin 
and are adding substantially 7 
man’s knowledge of the undersea 
world.



Business Activity—South

J. M. Loge

Page 86

SIA Renames Riggs
Directors of Strategic Industries 

Association, during their annual 
convention at Apple Valley Inn, 
renamed Harvey Riggs of Glendale, 
president of International Electron­
ics Research Corp., Burbank, as 
president for the 1960-61 term.
(Continued on Page 88)
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Rapid commercial expansion creates IMPORTANT NEW 
OPPORTUNITIES IN LOS ANGELES FOR KEEN MINDS IN 

TRANSISTOR CIRCUITS
& ELECTRONIC DESIGN
TRANSISTOR CIRCUITS ENGINEERS (Senior and Intermediate) Highly creative positions are available 
in circuit analysis and design. Duties include advanced mathematical studies in transistor circuitry, 
evaluation of transistor circuitry, component studies and keeping abreast of computer circuit 
advances. Circuit analysis ability and solid understanding of transistor theory essential. E. E. degree 
required. ■ELECTRONIC DESIGN ENGINEERS (Senior and Intermediate) To form new group in design 
of general purpose digital buffers and peripheral equipment. Three to five years’ logical and tran­
sistorized circuit design of digital equipment preferred, with additional background in ferrite mag­
netic core memories or input-output equipment. ■ELECTRONIC PRODUCT DESIGN ENGINEERS To 
form nucleus of a new product engineering and manufacturing liaison group. Positions require 2-3 
years of electronic design experience, preferably in digital computing equipment or transistor circuits.
■ PRODUCT DEVELOPMENT Experience desired in system design of data-processing equipment, central 
processor, command codes, peripheral equipment and associated buffers; writing of functional 
specifications with additional experience or training in logical design, programming techniques or 
systems and procedures for data-processing. ■ Additional openings in: TRANSISTOR POWER SUPPLY 
DESIGN AND TEST EQUIPMENT DESIGN. ® Please send resume to Norval Powell, Personnel Manager
■ The National Cash Register Company ■ELECTRONICS DIVISION ■ 1401 E. El Segundo Boulevard, 
Hawthorne (Los Angeles), Calif. * Trade Mark Rtfe. u.s. Pat on.

Loge Expands
J. M. Loge, pioneer Los An­

geles sound engineer and electron­
ics manufacturer, has announced 
the incorporation of his company 
under the new name of Loge Elec­
tronics, Inc. The firm has been 
known as J. M. Loge, Sound En­
gineers, since its establishment in 
1923.

Loge, who remains president and 
treasurer, said the new corporate 
structure would enable the firm to 
expand its operation in the ad­
vanced design and development of 
intercommunications systems. 
“Within 60-90 days we will initiate 
a program that will double our 
present manufacturing facilities,” 
Loge said.

He predicted that the company’s 
manpower would be increased 80% 
as a result of the growing demand 
for quality and specialized com­
munication systems by the indus­
try-at-large, missile test ranges and 
other military installations. The 
firm manufactures a complete line 
of electronic inter-office communi­
cation equipment. Featured in the 
product line is the newly patented 
executive model “Kwik-Kall”, a 
miniturized space-saving unit which 
incorporates a telephone instrument 
of matching color.



SPECTROMETERS, magnets, magnetometers, stalos, power AMPLIFIERS,
RECORDERS, RESEARCH

gRID-BULLETI^

associates
21,"CALIFORNIA

VARIAN
PALO ALTO

VARIAN SS DELIVERING 
THE HIGHEST CW POWER AT X-BAND

Representatives thruout the world

,'c > Noise 100 db below carrier

INTRONS wave tubes, gas switching tubes, magnetrons, high vacuum equipment linear 
nmr & EPR spectrometers, magnets, magnetometers, stalos, power amplifiers, graphic accelerators, microwave system components.

. ...I AND DEVELOPMENT SERVICES
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Marquardt Gets Board Post
Roy E. Marquardt, president of 

Marquardt Corporation of Van 
Nuys, California, has been elected 
to the board of directors of Systron- 
Donner Corporation, Concord, 
Calif.

In 1944 Roy Marquardt founded 
the company which bears his name. 
He is a graduate of California In­
stitute of Technology, where he 
received his Bachelor’s (1940) and 
Master of Science (1942) degrees 
in Aeronautical Engineering.

In 1942 he was appointed Engi­
neer in Charge of Naval Research 
at Northrop Aircraft, Inc. As a re­
sult of research in methods of cool­
ing engines mounted within the 
wings of an airplane, he rediscov­
ered and expanded on the princi­
ples of the ramjet engine.

Activity South Coni, from page 86

WEMA Chooses Ferrey
E. E. Ferrey, a public relations 

executive in the electronics indus­
try for more than a decade, has 
been appointed manager of the 
Western Electronic Manufacturers 
Association.

His appointment was announced 
by S. H. Bellue, of Los Angeles, 
president of WEMA which now has 
more than 300 electronic companies 
in the 11 western states.

Ferrey leaves Hoffman Electron­
ics Corporation as PR director and 
will begin his new duties as WEMA 
manager late in July.

He was director of public rela­
tions for Lenkurt Electric Co., San 
Carlos, Calif., from 1952 until 
1960, and previously held a simi­
lar position at Farnsworth Televi­
sion & Radio Corp., Fort Wayne, 
Ind.

Lenkurt In Alaska
The U.S. Army Alaska Support 

Command has awarded a contract 
to Lenkurt Electric Co., Inc., to 
maintain and operate communica­
tions facilities for NIKE missile 
sites and their control center in the 
Anchorage-Fairbanks vicinity.

The sites comprise missile bat­
tery installations providing anti-air 
craft defense for the Air Force 
bases in the

A former newspaperman and ra­
dio news director, he served four 
years on the public relations staff 
of Indiana University following 
graduation there.

Ferrey is a member of the Pub­
lic Relations Society of America, 
American Management Associa­
tion, Los Angeles Press Club and 
the San Francisco Press & Union 
League Club.

WEMA has grown rapidly since 
its formation in 1943. Its councils 
now hold regular meetings for elec­
tronics management people in the 
Los Angeles, San Franicsco, San 
Diego, Seattle and Portland areas.

In addition to its main offices in 
Los Angeles, WEMA has a branch 
office in Palo Alto.

Activity North Cont. from page 84 
Nixon-Khrushchev
Tape Planted

The now-famous television tape 
recording of the Moscow debate 
between Vice President Richard 
Nixon and Soviet Premier Nikita 
Khrushchev became a permanent 
part of U.S. history when Ampex 
Corporation presented its original 
VIDEOTAPE recording of the 
event to the U.S. Library of Con­
gress.

In ceremonies at his office, Nixon 
accepted the historic tape on behalf 
of the Library from Phillip L. Gun­
dy, vice president of Ampex Cor­
poration, developers of the VIDE­
OTAPE television recorder. The 
gift was turned over to L. Quincy 
Mumford, Librarian of Congress, 
who was also in attendance at the 
ceremonies.
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of transistorizedc

Dimensions:

Price:
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This new 466A AC Amplifier is just 4" 
high, 6" wide and 6" deep. Yet it can become 
one of the most helpful instruments on your 
bench, or in the field. It is ac or battery pow­
ered; battery operation gives you hum-free 
performance and easy portability. Response 
is flat within approximately db over the 
broad range of 10 cps to 1 MC, distortion is

Gain:
Frequency
Response:
Output Voltage:
Noise:

Distortion:
Power:

Input Impedance:
Output Impedance: Approximately 50 ohms.

Data subject to change without n^tjce.

HEWLETT-PACKARD COMPANY

in ■■■■■■■■■ Specifications
20 and 40 db, ±0.2 db at 1000 cps.
±0.5 db, 10 cps to 1 MC;
±3 db, 5 cps to 2 MC.
1.5 v rms across 1500 ohms.
75 xiv rms referred to input, 
100,000 ohm source.
1 megohm shunted by 25 xxxtf.

This 3 lbs

Less than 1%, 10 to 100,000 cps. 
Ac line power normally supplied, 
but battery operation available. 
(12 radio type mercury cells, 
battery life about 160 hours.) 
Specify battery operation if desired. 
6Vi" wide, 4" high, 6V4" deep. 
Weight: approx. 3 lbs.
$150.00 f.o.b. factory. (Either ac 
or battery operation.)

For a demonstration on your laboratory or 
field application, call your representative 
or write direct.

less than 1%, and gain is stabilized by sub­
stantial negative feedback to virtually elimi­
nate effects of transistor characteristics and 
environment.

Ave., CR 4-5431; Tucson, 232 So. Tucson Blvd., MA 3-2564; Albuquerque, 6501 Lomas Blvd., N.E., AL 5-5586; Las Cruces, 1 14 S. Water St., JA 6-2486.

new AC amplifier gives you 20 
or 40 db gain, increases scope 
or VTVM sensitivity 10 or 100!



■ weather
conditioned

microwave

3 wire single phase 60 cyclo
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“We have had up to four inches 
of ice on the radome with prac­
tically no reduction of antenna 
effectiveness.” KLIX-AM-TV, 
The KLIX Corporation, Twin 
Falls, Idaho

For further details on ANDREW Microwave Antennas, 
Radomes, Wave Guides write for new Andrew Catalog M.

Dia.
Feet

Type 
No.

Attenuation 
@ 6 kmc. db

0.7
0.7
0 7
0.7
0.7

Power** 
Reqmts.

3.400 walls
2.400 watts 
1 ,200 waits

550 watts 
150 watts

10
8
6

10
8
6

Attenuation 
@ 6 kmc. db

0.4 ~

0.4
0.4
0.4
0 4

Thrust at* 
30 psf. 

(Flats), lbs.
1,990
1,270 

714 
320

75

R10
R8___
R6__
R4

2 R2 

*lncluding antenna

Thrust «»♦ 
30 psf 

(Flats), 
1,990 

__ 1,270 
714 
320 

75

HEATED RADOMES 
VSWR 

Contribution 
(a) 6kmc.

0.02
0.02
0.02
0.02
0.02

SPECIFICATIONS 
STANDARD RADOMES 

VSWR 
Contribution 

@ 6 kmc 

0.02 
0.02 
0.02 
0 02 

____  0 02

Dia. Type
Feet No.

"Our field forces report that the radomes pro­
duce a signal loss of less than 1 db per antenna. 
Several radomes were removed and antennas 
inspected following a heavy snow storm and no 
snow or ice was found in the antennas.” Natural 
Gas Pipeline Company of America

HR10 
HRS 
HR6 
HR4 

2 HR2 

♦Including antenna 
♦*Power requirements for HR10 and HR8 are 

220 volts. 
Power requirements for HR6, HR4 and HR2 ore single phase 60 cyclo 115 v.

“We have paid particular attention to antennas 
during high wind conditions of gusts up to 40-60 
m.p.h. It is very obvious that these radomes 
quite materially reduce the wind loading on the 
parabolas-due to their shape factor.” Washing­
ton State Patrol, Kennewick, Washington

ANDREW RADOME EQUIPPED ANTENNAS DEFY ICE...SNOW...WIND 
Andrew radomes provide excellent 2-way year-round protection 
for Andrew microwave antenna systems. First, they protect feed 
and reflecting surface against the attenuating effects of snow, ice 
and debris accumulation. Secondly, for tower mounted antennas 
they reduce the effects of wind thrust by 35%.

All Andrew radomes are lightweight and easy to install —clip 
directly to the dish rim of existing antennas. Unheated radomes 
are suitable for all but exceptional cases. In areas where freezing 
rain occurs, heated radomes can be provided.

VISIT ANDREW BOOTH NO. 439 AT THE WESCON SHOW
GRID-BULLETIN, August 1960



Neely’s code for service

/

ELECTRONIC MANUFACTURERS’ REPRESENTATIVES

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

AW

SACRAMENTO
1317 Fifteenth St. 
Phone: Gl 2-8901 

TWX: SC 124

SAN DIEfiO
1055 Shafter St. 

Phone: AC 3-8106
TWX: SD6315

VARIAN ASSOCIATES
Palo Alto, California

SANBORN COMPANY 
Waltham, Massachusetts

BALDWIN-LIMA-HAMILTON
(Strain Gages) 

Waltham, Massachusetts

F. L. MOSELEY CO. 
Pasadena, California

BOMAC LABORATORIES, INC. 
Beverly, Massachusetts

KIN TEL
San Diego, California

NORTH HOLLYWOOD
3939 Lankershim Blvd. 

Phone: TRiangle 7-0721 
TWX: N-HOL 7133

ALBUQUERQUE
6501 Lomas Blvd., N.E. 

Phone: AL 5-5586 
TWX: AQ 172

You don’t need a code book to understand the advantages 
you get from Neely. Neely Enterprises is the largest electronic 
manufacturers’ representative firm in the nation.
With Neely on the job you get quick information on new 
developments and how they can be profitably applied to your 
business. Neely’s factory-trained Field Engineers can 
help you with your electronic requirements, and supply 
almost any combination of equipment you may need. You’ll 
find offices in or near principal cities in California, Arizona, 
Nevada and New Mexico. Call the one nearest you today.

LAS CRUCES
114 S. Water St. 

Phone: JA 6-2486 
TWX: Las Cruces NM 5851

PHOENIX
641 E. Missouri Ave. 

Phone: CR 4-5431
TWX: PX483

TUCSON
232 S. Tucson Blvd. 
Phone: MA 3-2564 

TWX: TS 5981

BLH>

SAN CARLOS 
501 Laurel St.

Phone: LY 1-2626 
TWX: San Carlos-Belmont 

CAL 94

■■

HEWLETT-PACKARD COMPAriY
Palo Alto, Cali form a

TEL |

® N EELY



behavior of charged dust particles held in suspension.An electron device permits scientists to study the

At The Ramo-Wooldridge Laboratories.,, 
integrated programs of research & development 
of electronic systems and components.

The new Ramo-Wooldridge Laboratories in Canoga Park provide 
an environment for creative work in an academic setting. Here, 
scientists and engineers seek solutions to the technological prob­
lems of today. The Ramo-Wooldridge research and development 
philosophy places major emphasis on the imaginative contribu­
tions of the members of the technical staff. ■ There are outstanding 
opportunities for scientists and engineers. Write Dr. Richard C. 
Potter, Head, Technical Staff Development, Department 34-G

XX THE RAMO-WOOLDRIDGE LABORATORIES 
I ® I A DIVISION OF THOMPSON RAMO WOOLDRIDGE INC.

8-133 FALLBROOK AVENUE, CANOGA PARK; CALIFORNIA


