Proceedings of the IRE

IRE INTERNATIONAL ACTIVITIES
REFLECTIONS OF AN ENGINEER
TRANSISTOR OSCILLATOR MODES

NOISE MEASURE OF AMPLIFIERS

DELAY-LOCK DISCRIMINATOR
SEQUENTIAL DETECTION FOR RADAR
TRANSACTIONS ABSTRACTS

ABSTRACTS AND REFERENCES

IRE INTERNATIONAL ACTIVITIES: page 1376

7

——

s e e s

e —

e




" PIONE
MINIATURIZATION

.

All units individually
checked and adjusted, in
| transistor circuit illustrated,
to parameters in table.

APPROX. DCR, OHMS BLOCKING OSCILLATOR PULSE COUPLING CIRCUIT CHARACTERISTICS

1-Brn 3-Org 5-6rn Width Rise % Over Droop % Back | P Widih Yolt Rise % Over Droop Back Imp.
2-Rd 4-Yel 6-Blu u Sec. Time Shoot % Swing uSec. Out Time Shoot % Swing in, out,

.18 ] 05 02 ‘ 05 018 12
A7 56 : 1 025 . 02
030 ] 035
093¢ . 06
08 ! .15
.10 6 18
20 .20
30 22
.35

o

|
H

—

\

oo o oOoOO0O0Ccoo
wWwrhhNNOOOoOOo




e =

PAPERS

CORRESPONDENCE

COVER

VOLUME 49. NUMBEK ¢

September, 1961
published monthly by The Institute of Radio Engineers, Inc.

Proceedings of the IRE-

contents
Poles ond Zeros
A. B, Bereskin, Director, 1961-1962

Scanning the Issue

The IRE International Activities Committee, R. L. McFurlan .

Reflections of a Communication Engineer, Marcel J. E. Golay.

An Analysis of the Modes of Operation of a Simple Transistor Oscillator. J. F. Gibwons

Netual Noise Measure of Linear Amplifiers, K. Kurokawa . .. ... ... ... oo ..

IRE Standards on Radio Interference: Methods of Measurement of Conducted Interference Out-
put to the Power Line from FNM and Television Broadeast Receivers in the Range of 300 ke to
23 Me, 1961 0 0 0 e

The Delay- Tock Discriminator—.\n wptimum Tracking Device, J. J. b[)l/krr Jr.and D. T. Magill

A Sequential Detection System for the Processing of Radar Returns, daron A. Galvin. ... .. ...

Minimum Time for Turn-Off in Four-Layver Diodes, M. A. Melehy. . ..

Microwave Amplitication in Electrostatic Ring Structures, J. C. Bass. .

Diode Reverse Characteristics at Low Iclllp('r:llllre~, Alin 8. Clm:f('m(' ...............

Maser Action in Ruby by Off-Resonance Pumping, F. Arams and M. Birnbaum . . . . . . .

Reverse Characteristics of Low-Lifetime Germanium Diodes, . Blicher and I. I. Kalish

The Negative Resistances in Junction Diodes, Thrahim Hefni. .

Pattern Recognition by Moment Invariants, \Img Kuei Hu.

Icmpcrdtur( Dependence of the Peak Current of Germanium Tunnel Diodes, 1. Blicher,

R. M. Minton, and R. Glicksman ... . ... . . ... .

On the Possibility of Rejecting Certain Modes in VILE D ropagation, James R, Wait

\ Neuristor Prototype, A. J. Cote, Jr... .

A Two-Step Algorism for the Reduction of Signal Flow Graphs, Amos Nathan . .

A Synthesis Procedure for an #n-1’ort Network, D. Hazony and I{. J. Nain. . . .

An Interpretation of “Paired Echo Theory™ for Time-Domain Distortion in Pulsed Systems and an
Extension to the Radar “Uncertainty Function,™ J. V. DiFranco and W. I.. Rubin

Radar Scattering Cross Scection—Applied to Moon Return, H. S. Hayre. ... ... .. .. ... .. ..

Gain Saturation in a Traveling-Wave Parametric Amplitier, A. Jurkus and I’. N. Robson . .

WWV and WWVH Standard Frequeney and Time Transmissions, National Bureau of Standards

Correction to “Measurements on Resonators Formed from Circular Plane and Confocal Para-
boloidal Nirrors,™ Elmer 1. Schetbe. . ... . .

On the Cascaded Tunnel-Diode Amplilier, 7. M. Chirlian. ...

The Determination of the tmage Response in a Superheterodyne with Regard to Noise-Factor
Measurement, M., Piattelli. .. .

The Effect of Nonsymmetrical Doping on Tunnel Diodes, F. D. Shepherd and A. C. Yang. ... ..

Reconstruction Error and Delay for Amplitude-Sampled White Noise, D). S. Ruchkin. . . ..

Relativity and the Clock "aradox, A. Roth .. ... ... .. ... . ... .......

Electron Radiation l)zmlagc in Unipolar Transistor evices, B, o1, Kulp, J. P. Jones, and
A.F Velter ..... .. . .. ..., - . o
Negentropy Revisited, P. Clavier. ... .. ..

Optical Erasure of EL-I’C .m(l Neon-PC Storage Elements, J. A. O Connell and B. Narken .

A Magnetically Tunable Microwave-Frequency Meter, (:eorge H. Thiess. ... .......... .

A Bistable Flip-Flop Circuit Using Tunnel Diode, V. [':unoglu ........................

Microwave Determination of Semiconductor-Carrier Lifetimes, 71, .. Atwater and H. Jacobs

Antigravity, Robert L. Forward... ... . . .. .. .0 e .

On the Nomenclature of Tk Modes in a (\lm(lrlml W ll\tgmdc CT . Tui........... o

On Minimum Reading Times for Simple Current-Measuring Instruments, P. F. Howden . . .

Gyromagnetic Resonance of Ferrites and Garnets at UHF, J. Deutsch and H. G. Maier. . ... ...

One-Tunnel-Diode Binary, A. L. Whetstone, S. Kounosu. and R. A. Kaenel. . . .. .

Notes on “Fourier Series Derivation,” Jend Takdes. ... ... ... ... ... ... ... . ... ..

Theoretical Techniques for Handling Partially Polarized Radio \Waves with Special Reference to
Antennas, H. C. Ko. ... ... . . . . . . . e

Laurent-Cauchy Transforms, Johann Tschauner . .. ... ... .. ... ... e

1373
1374
1375

1376
1378
1383
1391

1398
1403
1417

1424
1424
1425
1426
1427
1427
1428

1428
1429
1430
1431
1431

1432
1433
1433
1434

1434
1434

1435
1435
1436
1437

1437
1438
1438
1439
1440
1440
1442
1442
1443
1443
1445
1446

1446
1447

That the [RE is an international organization is illustrated by the fact that it has 8 Regions in the
United States and Canada and 11 Sections on 4 other continents. An important report on its

activities outside of North America appears on page 1376.

T HTTHTTHE T seEPTEMBER THTTTTEEIE R R Rt R AR anatnniny



published monthly by The Institute of Radio Engineers, Inc.

Proceecdings of the IRE

continued
Pickard’s Regenerative Detector, Ralph W, Burhans. .. . .. ... ... ... .. ....... 1447
Temperature Effects on GaAs Switching Transistors, E.D. Hade menakis, J. 1. Mydosh,

N. Almeleh, R. Bharat, and E. L. Schork....... .. . . . ... ... .. ..., S . . 1448
Comments on “()pemlmn of Radio Altimeters Over Snow-Covered Ground or lce,”

Amory H. Waite, Jro.... ... . ... . 1449
A Simple Calibration Tec hmquc for \ lhr‘llmg (nnplc and Coil Magnetometers, N. V. Frederick 1449
Frequeney Modulation of @ Reflex Khystron with Minimum Incidental Amplitude Modulation,

Walter R. Day, Jr.. ... . 1449
Analog Study of Posicast Control l)\ R(‘Ll\ \\ \l(_‘n]\ Chiao-vao She . ... ... .. o 1450
Elimination of lonospheric Refraction Eftécts, Lt. José M. Brito-Infante . .. .. .. 1451
Antenna-Beam ((mlngumtmm in Scatter Communu ations, Alan T. Waterman, Jr. . .. 1452
An Extended Definition of Linearity, L. A, Zadeh ... ... ... ... . .. ... 1452
Thickness-Shear Mode Quartz Cut with Small Second- and Third-Order Temperature Coefhcients

of Frequency (RT-Cut), R, Bechmann... o . 1454
Restrictions in Synthesis of 4 Network with \Ln]nrn\ E lements, Saburo 1lumqu 1455

Satellite Supported Communication at 21 Megacveles, Raphael Soifer 1455

REVIEWS  Books:

PROCEEDINGS OF THE IRE, published monthly by The Institute of Radio Engineers, Inc., at t East 79 Street, New York 21, N. Y. Manuscripts should be submitted
in triplicate to the Editorial Department. Correspondence column items should not exceed four double- apa(ed pages ullustmtions. count as one-half page each). Re-
sponsibility for contents of papers published rests upon the authors, and not the IRE or its members. All republication rights, including translations, are reserved
by the IRE and granted only on request. Abstracting is permitted with mention of source,

Thirty days advance notlce is required for change of address. Price per copy: members of the Institute of Radio Engineers, one additional copy $1.25: non-members
$2.25. Yearly subscription price: to me smbers $9.00, one additional subscription $13.50; to non-members in United States, Canada, and U. 8. Possessions $18.00; to
non-members in foreign countries $19.00. Second- class postage paid at Menasha, \\“SCOH‘EIH under the act of March 3, 1870 Acceptance for mailing at .1'~x|~)eu.|l rate
of postage is provided for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and R, authorized October 26, 1927, Printed in U.S.A, Copy
right © 1961 by The Iustitute of Radio Engineers, Inc.

“Sequential Decoding,” by . M. Wozencraft and B, Reiffen, Revicwed by Robert .1. Short . . . . . 1458
“Fundamentals of Modern Physics,” by Robert Martin Eisberg, Reviewed by C. W. Carnahan 1458
“Mechanical Waveguides, ™ by Martin R. Redwood, Reviewed by John E. May, Jr. 1458
“Error Correcting Codes,”™ by W. W, Peterson, Reviewed by Norman Abramson . . 1459
“Magnetic Tape Instrumentation,” by Gomer L. Davies, Reviewed by S. J. Begun 1459
“Circuit Analysis,” by Elias M. Sabbach, R uc’wrd by Tan 0. Ebert . 1459
“Advances in Electron Tube Techniques,” l).lvl(l Slater, Ed., Reviewed I)\' (:(w;,:’ 4 Espersen 1460
“Information Retrieval and Machine Translation,”™ Part II. Allen Kent, Ed.: “Advances in
Documentation and Library Science Series,” Vol. 3, Jesse 11 Shcm, (}encrnl Editor,
Reviewed by Gerard Salton . . . . .. S . . 1460
“Management Control Systems,” D). G. Malcolm and \. J. Rowe, Eds.; L. F. McConnell,
General Editor, Reviewed by James J. Lambh . . .. . 1461
Scanning the TRANSACTIONS . 1461
ABSTRACTS  Abstracts of 1RE TrANsACTIONS. o o . . 1462
Abstracts and References. ... 1470
IRE NEWS AND NOTES Current IRE Statisties.. 0 .0 o . . 14A
Calendar of Coming Events and Authors' Deadlines. ... . - 14A
Professional Group News. o . 15A
Programs:
IRE Canadian Electronics Conference. . ... .. o o o . 20A
Seventh National Communications Symposium. ... ... . ... . L - . . 24A
National Electronics Conference. . . . A o . 26A
Professional Groups, Sections and Subsections. . ... ... ... ... ... .. 0. . . 30A
DEPARTMENTS  Contributors. ... ... ... . 1457
LS [Re#7plBo 0 g 0 vagaoagacananaocaaacnsocaoaoanaoao0ao00a0a0a0a0a000000000000a0G - 44A
Industrial Engincering Notes. . .. o B 38A
Meetings with Exhibits. ... 0 8A
Membership. ... .. Lo o .. 136A
News—New Products. .o .. 140A
= Positions Open. ... ... 122A
R Positions Wanted by Armed Forces Veterans. . . o o 130A
- Professional Group Meetings. .. ... .. .. o . . 92A
_— Section Meetings. . ... ... R o ... ... 40A
|t Advertising Index R . : . o o 158A
]
]
]
- BOARll) (I)(F DlIl,{F.(‘ITORS. 1961 lg ‘|\:I ?')?ble EXECUTIVE SECRETARY EDITORIAL DEPARTMENT
*],. V, Berkner, Presic iver ~ s N B 9
= )I:l]_ lY H_\'rrne).e;’iu (}‘;'n.::i'tnl_ 1. B, Ruslsell. Jr. (R1) CearrelVHalley I‘}”ﬁf"‘l\{)uig?ﬁ\r:"I;.tII:T{J:IO' frmeritues
o LE“?’ g!:;}gd0';‘-1,',‘:2';:,,’"“"“"‘ John B. Buckley, Chief Accountani . K. Gannett, Managing Editor
- & l.ur‘:'i(h-‘n l’i,;';tt oS 1961-1962 N ) . Hr](-nv Frischaunter, Associate Editor
pros— . Ilnmhurger.'_]r.. Edifor A. B. Bereskin (R4) Lanrence G. Cumming, Professional
m= *Ernst Weber M. W. Bullock (Ro) Groups Secretary
L] oy Past President \A\; 'z, (:Ql]?({:i,ﬁz;)d(kn Joan Kearney, Assistant (o the Executive 1-DITORIAL BOARD
— J‘:m'(;r A)!;s};"lr’]r‘:?idnll G. Sinclair Secretary F. Hamburger, Ir., Chairman
_— B. R. Tupper (R8) Emily Sipiane. Ofice M T. A. Hunter, Vice Chairman
] 1961 tmily Sirjane, Office Manager 15, K. Gannett \TED
— . ""-D““"l'(‘ﬁl'j;("‘; R7) ) ADVERTISING DEPARTMENT T. F. Jones, Jr. S° v,
b /g L2dBLLR g Z. F. Carte 5> m s ' < °
= *\p \L(;ﬂ::‘"r,:)h e ‘vﬂ;‘ .~\rttu William C. Copp, Advertising Manager (I'?\Rl)egfr ‘Z*
- C.'F. Horne Lillian Petranek, Assistant Advert'sing Kivo Tomiyasw N ‘\°
L K. E. Moe (RS) *Executive Committee Members Manager AL HL Waynick e
L}
]
]
]
]
L]
]
]
|
]
—_—
]
[}
]



A SIGNIFICANT BREAK-THROUGH

IN TRANSISTOR TECHNOLOGY...

ECDC

The Best High-Power, High-Speed Switching
Transistors Ever Developed Provide the Optimum
Combination of Voltage, Power, and Speed

The Sprague ECDC Transistor is the first to combine the optimum
features of the electro-chemical precision-etch techniques and dif-
fused collector techniques in one highly-mechanized process.

The ECDC Transistor meets these 7 conditions for an ‘‘ideal’’
transistor:

1. Very low collector-to-case thermal resistance through the utilization of
high thermal conductivity material as the collector body, resulting in
high power dissipation.

2.Thin base width for high radiation resistance and lower storage time.

3. Precision-etched emitter pit permits placement of emitter junction at
proper resistivity for optimum breakdown voltage and frequency response.

4. High conductivity surface surrounds emitter pit and close emitter-to-base
spacing results in extremely low base resistance.

5. Precision-etched collector provides optimum control of collector series
resistance with attendant low saturation voltage, iow storage time, and
high breakdown voltage.

6. Low collector series resistance as a result of the use of high conductivity
material for the mass of the collector area.

7. The structure and manufacturing processes are suited for automated
production equipment with immediate in-process feedback.

SPRAGUE COMPONENTS

TYPES 2N2099 & 2N2100

Sprague’s new Types 2N2099 and
2N2100 are the first registered types
available in the ECDC Transistor family.
These P-N-P Germanium Electro-Chemical,
Diffused-Collector Transistors are espe-
ciaily designed for high current core

driver applications. They feature excellent beta
linearity from less than 1 ma to over 400 ma, high
frequency response, and low saturation resistance.
The low-height TO-9 case is ideally suvited to meet
equipment designers’ needs.

For prompt applicotion engineering assist-
ance, write Commercial Engineering Sec-
tion, Transistor Division, Sprague Eleciric
Company, Concord, N. H.

For Engineering Data on ECDC Transistors,
write Technical Literature Section, Sprague
Electric Company, 235 Marshall Street,
North Adams, Mass.

*Trademork of Sprague Electric Co.

SPRAGUE

TRANSISTORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE

CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS

Ty
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES THE MARK OF RELIABIL
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS

‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co,

PROCEEDINGS OF THE IRE September, 1961 3A



Several aspects of reliability were discussed in these pages of the April-July, 1959
issues of the Proceedings. Bob Bernay of the Reliability Group in our Aerospace
Systems Deportment describes here a method of testing in which parts are subjected
to a sequence of environments simulating their uvltimate use, and further proposes
standardized tests for various equipment categories.

simulated use test for reliability

One of the more difficult problems in
designing reliable electronic equipment is
deciding how to apply basically reliable
piarts in a reliable manner. More is in-
volved than determining if the parts will
or won't survive: the circuits must be de-
signed to accommodate tolerances and
shifts in the characteristics of the part
values.

AIL has produced a Reliability Tester
that can be used to substitute limit values
of parts in a circuit to find out how re-
Mable the circuit design is. This article
tells how we determine these limits.

A Simulated Use Test is performed by
taking a sample of parts and putting them
through all of the handling stresses. en-
vironmental conditions. and operating
circumstances to be encountered. in the
sequence in which they normally occur
in service. Parameter values arc moni-
tored. and if the parts don't fail. we have
accurate data for predicting future be-
havior. Appropriate safety factors and
tolerances can then be designed into the
circuits. Statistical techniques. such as re-
gression analysis, are used to obtain more
information about mean and extreme
parameter behavior.

A typical sequence of tests for missile
or space equipment is:
Test 1—Shock at 60 g, 6 msec dwell

Test 2—Vibration (5 to 3000 ¢ps) up
020 g

Test 3—Temperature cycle +80°C to
—15°C

Test 4—Humidity exposure

Test 5—Operating life (1000 to 10.000
hours depending on the applica-
tion), at typical dissipations for the
circuits considered and at 25°C

Part characteristics are tested during or

after each step.

This sequence is obviously for a par-
ticular piece of equipment, but a similar
array of tests can be built up for any set
of requirements. Even unusual conditions
such as ultrasonic cleaning or storage in a
damp cellar for six months can be in-
cluded. Since many people feel that abuse
during assembly is the most extreme ex-
perience a part will have, handling condi-
tions during assembly cun also be added.

An added advantage is that interaction
effects, such as seal cracking because of
shock and the subsequent humidity dam-
age, will show up in the same manner as
during actual equipment operation. The
Simulated Use Test is as valid as the simu-
lation accuracy. Figure 1 shows how the
current gain of a particular transistor type
varies as a result of these tests and how
the design limits are derived.

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE
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| Equipment Test Sequence |
‘ Category 1 2 | 4 5 6 7 |
1
[ Military Ground Handling, Moisture Shock & | Life, up
Equipment shipping shock | resistance | vibration, |to 50,000
\ Uncontrolled & vibration operating | hours
| Environment |
}
Manned Awrcraft Same Maoisture Salt spray | Shock & Pressure, Life, up |
Equipment resistance wvibration, | operating to 5000
operating | down to hours
0.321n Hg
Missile Same Mo sture Shock & Acceler- Pressure Life, up
Equipment res stance | vibration, |ation, operating to 250
operating | 10 g down to hours
4x10-4
mm Hg
Space Vehicles Same Mo sture Shock & Acceler- Nuclear Pressure, | Life, up to
resistance | vibration ation, radiation operating | 40,000 hours
10g at 10-¢
| mm He
L | !

FIGURE 2. PROPOSED STANDARD SIMULATED USE SEQUENCES FOR PARTS

The Simulated Use Test is quite dif-
ferent from the 5enerdlly accepted indus-
trial test procedure in which one sample
is tested for vibration, another for a high-
temperature  condition, etc.: in other
words. one variable is tested at a time.
The reason for the one-at-a-time test
procedure is that it is intended as a quality
control tool. and it was never intended as
a basis for reliability data applicable to
use conditions. The Simulated Use Tests,
on the other hand. provide design. per-
formance. and reliability data that are
directly applicable to equipment. When
large enough samples can be tested. the
data may be used to predict the reliability
of a specific piece of equipment.

The objection that such tests are valid
for only one application doesn’t have to

apply. The muajority of electronic equip-
ments in service fall into just a few en-
vironmental and life categories. Several
arrays of Simulated Use Tests could be
standardized that would ensure validity
for most applications. Figure 2 shows
typical Simulated Use Test sequences for
various types of equipment.

If the electronic industry could agree
on standardized test arrays, we would
then have a means of exchanging and
comparing valid and meaningful reliabil-
ity data under operating conditions,
rather than failure rates as a function
only of temperature and power or voltage.

We would appreciate your suggestions
about the Simulated Use concept.

AIRBORNE INSTRUMENTS LABORATORY
DEER PARK, LONG ISLAND, NEW YORK

DIVISION

September, 1961
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first with solid state 100-watt d-c amplifier

Inland’s new Model 579.35 d-c amplifier has a high
power output of 100 watts when used with low im-
pedance loads requiring direct current. And this
completely transistorized amplifier is packaged
in a hermetically sealed can only 22" x 3%s” x 2%2".

Designed for use with d-c torquers, in one typi-
cal application Model 5§79.35 provides 65 db power
gain between the output of a d-c driver stage and
the input terminals of a permanent magnet torque
motor. This amplifier has these outstanding per-
formance characteristics:

e The d-c output has magnitude and po-
larity proportional to the input signal.

e All amplifier circuits use a combination of
silicon and germanium transistors (all-
silicon models also available).

e Amplifier null and gain are stable and
independent of temperature.

Inland also makes a complete line of rotary
amplifiers for matched use with Inland’s distinc-
tive pancake shape d-c torquers.

A brochure on this new high-power amplifier is
available. For your copy and complete data on
Inland torquers and amplifiers, write Dept. 15-9.

INLAND MOTOR CORPORATION OF VIRGINIA e A SUBSIDIARY OF KOLLMORGEN CORP., NORTHAMPTON, MASS.

September, 1961

DCPOWER A

MPLIFIER

TYPICAL SPECIFICATIONS

Maximum Power Qutput, watts (6 chm load) 100
Power Gain 4,000,000
Current Gain 200,000
Voltage Gain 15
Frequency Response DC to 1000 cps
Input Impedance, ohms 50,000
Dimensions, inches 2Y2 wide

3% fong

2% high
Operating Temperature Range in °C minus 50° to plus 50°

5A



More than 450,000 pounds of thrust lifts the U. S. Army’s Nike Zeus missile skyward in 2 cloud of vapor. The Nike Zeus missile being developed for the project by the
Douglas Aircraft Company will be designed to intercept ballistic missiles traveling over 15,000 miles per hour, and destroy them at a safe distance from the defended area.

How do you stop an ICBM?

How do you detect, track. intercept—and destroy within
minutes—an ICBM that is moving through outer space ten
times faster than a bullet?

Bell Telephone Laboratories may have designed the
answer: Nike Zeus, a fully automated system designed to
intercept and destroy all types of ballistic missiles—not only
ICBM’s but also IRBM’s launched from land, sea or air.
The system is now under development for the Army
Ordnance Missile Command.

Radically new radar techniques are being developed
for Nike Zeus. There will be an acquisition radar designed
to detect the invading missile at great distances. And a
discrimination radar designed to distinguish actual war-

BELL TELEPHONE LABORATORIES

World center of communications research and development

heads from harmless decoys that may be included to confuse
our defenses.

The system tracks the ICBM or IRBM, then launches
and tracks the Nike Zeus missile and automatically steers
it all the way to intercept the target. The entire engage-
ment, from detection to destruction, would take place within
minutes and would span hundreds of miles.

Under a prime Army Ordnance contract with the
Western Electric Company, Bell Laboratories is charged
with the development of the entire Nike Zeus system, with
assistance from many subcontractors. It is another ex-
ample of the cooperation between Bell Laboratories and
Western Electric for the defense of America.




SPECIFY ARNOLD

IRON POWDER CORES...
COMPLETE RANGE OF SIZES AND SHAPES
FOR YOUR DESIGNS

Arnold offers you the widest range of
shapes and sizes of iron powder cores
on the market.

In addition to toroids, bobbin cores
and cup cores—typical groups of which
are illustrated below— Arnold also pro-
duces plain, sleeve and hollow cores,
threaded cores and insert coses, etc., to
suit your designs. Many standard sizes
are carried in warehouse stock for
prompt shipment, from prototype lots
to production quantities. Facilities for

special cores are available to order.
The net result is extra advantage and
assurance for you. No matter what
shapes or sizes of iron powder cores
your designs require, you can get them
from a single source of supply—with
undivided responsibility and a single
standard of known quality. And
Arnold’s superior facilities for manufac-
ture and test assure you of dependably
uniform cores, not only in magnetic
properties but also in high mechanical

strength and dimensional accuracy.

® For more information on Arnold iron
powder cores, write for a copy of our
new 36-page Bulletin PC-109A. The
Arnold Engineering Company, Main
Office and Plant, Marengo, Illinois.

ADDRESS DEPT. P-9

#ARNOLD

‘‘‘‘‘ SPECIALISTS in MAGNETIC MATERIALS

BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL

CITIES o  Find them FAST in the YELLOW PAGES ,_

PROCEEDINGS OF THE IRE

September, 1961
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NOW! A REMARKABLE, NEW

0-40 volt @ 500 ma
DC POWER SUPPLY

s PERKIN

THE ONLY POWER SUPPLY AVAILABLE
COMBINING THESE 20 FETUAES

METER
OC POWER SUPPLY TVCR 04042

Model TVCR040-05

1. Voltage Regulation: +=.01%, or =2 mv
2. Current Regulation: %.02% or %=50x amp
3. Remote Voltage Progrannmning: Full-range 0-40 v
Factory calibrated @ 100 ohms/volt +.25%,
+. Remote Current Progranmuning: Full range15-500 ma
Factory calibrated @ 1 mho/ampere +1°
5. Voltage Limiting: Continuously adjustable 0-42 v
6. Current Linniting: Continuously adjustable 0-600 ma
7. Remote Voltage Sensing 8. Parallel Operation 9. Series Operation
10. Vernier Voltage Adjust: 5 mv resolution
11. Vernier Current Adjust: 50 amp resolution
12. Transient-Free 13. Short-Circuit Proof
14. Extremely Fast Response: 25y sec
15. Low Ripple: 500p volts (voltage regulation mode)
50p. amps (current regulation mode)
16. Convection Cooling 17. Portable 18. Regulation Mode Switch
19. Master-Slave Operation 20. Excellent Long-Term Stability

Additional Specs ® AC Input: 105-125 v, 1 @, 47-420 cps, 0.5 A

® Max. Ambient Temp.: 45°C ® Meters: Dual Scale 0-50 V.DC, 0-600 ma

® Dimensions: 5%” H, 8" W, 9" D—adapter to mount two in 19” rack
® \Weight: 15 Ibs. (approx.) ® Finish: Gray per MIL-E-15090B

AND ALL FOR JUST $198 1 o.5. b1 Segundo

Represematives in principal cities.

PERKIN

ELECTRONICS CORPORATION e

345 Kansas Street, El Segundo, California O SPring 2-2171

8A WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE

0-40 volts @ 0-500 ma

@ Meetings

with Exhibits

|

@ As a service both to Members and the
industry, we will endeavor to record in this
column each month those meetings of IRE,
its sections and professional groups, which
include exhibits,

2

October 1-6, 1961
CISPR Meeting, University of Pennsy1-
vania, Philadelphia. Pa.
Exhibits: Mr. Brooks Short. Delco Remny,
Andersonville, T

October 2-4, 1961
Seventh  National  Communications
Symposium, Hotel Tiiea & Utica
Municipal Auditorium, Utica, N.Y.

Exhibits: Mr. R, E. Gaffnev. General
Electrie Co.. Light Military Electronics
Dept.. 1 tica. N.Y.

October 2-4, 196]
IRE Canadian Eleetronies Confer-
ence. Automative Building, Exhibition
Park. Torento, Canada.

FEahibits: Business Manager, IRE Cana-
dian  Electronies  Conference, 1819
Yonge St., Toronto 7, Ontario, Canada.

October 9-11, 1901

National  Electronies  Conference,
International  Amphitheatre, Chicago.

(.

Exhibits: Mr. Rudy Napolitan, National
Electronies Conference, 228 N, Lasalle
St., Chicago, 1.

October 19-20. 1961
Symposium  on  Electronies, Engi-
neering and Eduecation, Greenshoro
Coliseum, Greensbhoro, N.C.

Exhibits: Mr. H. G. Eidson, Jr.. Dept.
8760, Charham Road Plant, Western
Electric Co., Ine., Winston-Salem, N.C.

October 23-25, 1961
East Coast Conference on Aerospace
& Navigational Electronies, Lord
Baltimore Hotel, Baltimore, Md.

Exhibits: Mr. Rohert J. Henderson, Mar-
tin Company, Ground Support Equip-
ment Dept., Baltimore, Md.

October 24-26, 196]

Eighth Annual Meeting, Professional
Group on Nuclear Science Sym-
posium on Aero-Space Nuclear
Propulsion, Hotel Riviera, Las Vegas,
Nevada

Exhibits: Mr. D. J. Nichaus. Bendix
Research Labs. Div., Southfield, Mich.

October 26-27, 1961
Instrumentation  Facilities for Bio-
medical  Rescarch  Symposium,

Sheraton  Fontenelle  Hotel, Omaha,
Nebh.

Exhibits: Mr. Harold G. Beenken, Uni-
versity of Nebraska. College of Medi-
cine, 42 & Dewey Avenue. Omaha,
Nebh.

(Continued on page 10.4)
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KAY
Marka-Sweep

MODEL VIDEO S50

Sweeping Oscillator — Frequency Marker
All Electronic Complete Video & {F Alignment System
» Stable
. A unique, wide range video sweeping oscillator, the Kay
’ 14 ’
| g ngh, AGC'd OUtpUt Marka-Sweep Model Video 50 provides higher output voltage
and sweeps lower in frequency than customary wide range
“ ”n
> Pulse Type Crystal Markers video sweeping oscillators. It provides a linear swept-fre-
. quency output, AGC’d for constant level over the frequency
» Controlled (LOW) Harmonics band. The unit includes a series of sharp, pilse-type crystal
. markers. In addition, a calibrated frequency dial permits the
» From 50 kc to 50 mc in a use of the Model Video 50 as an IF sweeping oscillator with
Sing|e .‘requency Swee:' continuously variable center frequency and sweep width.
SPECIFICATIONS
FREQUENCY RANGE: Continuously variable, 50 ke to 50 mc. MARKERS: Eight sharp, pulse-type, crystal-positioned markers; usable
SWEEP WIDTH: Linear, continuously variable, 4.0 mc to 50 mc. singly or coflectively. Produced either as positive pulses with
RF OUTPUT: 1.0 V, peak-to-peak, into nom. 70 ohms. Flat to within separate amplitude control and separate output or as keying
+0.5 db over widest sweep. pulses in sweeping RF signal.
ATTENUATORS: Switched 20 db, 20 db, 10 db, 6 db and 3 db steps  PRICE: $845.00 F.0.B. FACTORY. $930.00 F.A.S. N. Y. Substitute
plus 3 db (approx.) variable. markers, $12.50. Additional markers. $20.00 each.
amoe momaron  IHKCARAYW ELECTRIC COMPANY
Dept. 1-9 MAPLE AVENUE, PINE BROOK, N. J. CAPITAL 6-4000
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IN PARIS

PORTE DE VERSAILLES
FROM 16t TO 20t
FEBRUARY 1962

INTERNATIONAL
EXHIBITION

OF

ELECTRONIC
COMPONENT

The greatest world meeting
in the field of electronics

FEDERATION NATIONALE
DES INDUSTRIES
ELECTRONIQUES

23 rue de Lubeck, Paris 16e
phone: PASsy 01.16

Meetings
with Exhibits

TSNS R
K T

November 6-8, 1961
Special  Technical Conference on
Non-Linear Magneties, Statler Hil
ton Hotel, Los Angeles, Calif.
Exhibits: Mr. Philip Diamond. Perkin
Electronics Corp., 345 Kansas St., El
Segundo, Calif.

November 13-16, 1901
Seventh Annual Conference on Mag-
netism & Magnetic Materials, Hotel
Westward Ho, Phoenix, Ariz.
Exhibits: Mr. John L. Whitlock, 253
Waples Mill Road, Oakton, Va.
November 14-16, 1961
Northeast Research and Engineering
Meeting (NEREM), Somerset Hotel
& Commonwealth  Armory, Boston,
Mass.
Exhibits: Mr. Stewart K. Gibeon. Instru-
ments of New England, 108 Green
wood Lane, Waltham 31, Mass,

November 30-December 1, 1961
Professional Group on  Vehicular
Communications Conference. He
tel Radisson, Minneapoli=. Minn.
Exhibits: Mr. Jean Poole, General Elee-
tric Co., 3280 Gorham MAve.. Minne-
apolis, Minn.

December 12-1.£, 196]
Eastern Joint Computer Conference.
Sheraton-Park Hotel, Washington, D.C.
Exhibits:  Mr. Charles  Phillips, 5603
Jordan Road, Washington 16, D.C.

Februarvy 7-9, 1962

3rd Winter Convention on Military
Electronies, Ambassador Hotel. Los
Angeles, Calif.

Exhibits: IRE lLos Angeles Office, 1435
S, La Cicnega Blvd.,, Los Angeles
Calif.

Vlarch 1-3, 1962

Fighth Scintillation and Semicon-
ductor Counter Symposium, Shore-
ham Hotel, Washington, D.C.

Exhibits: Dr. George A. Morton, RCA
Lahs., Princeton, N.J.

March 2629, 1062
International Radio & Electronies
Show and IRE International Con-
vention, Waldorf-Astoria  Hotel and
New York Coliseum, New York. NY.
Exhibits: Mr. William €. Copp, IRE
Advertising Dept., 72 West 15th St
New York 36, N.Y.

April 11-13, 1962
SWIRECO (South West IRE Con-

ference & Electronics Show), Rice
Hotel, Houston, Texas

Exhibits: Mr. R. J. Loofbourrow, Texaco
Company, P.O. Box 125, Bellaire, Texas

A

Note on Professional Group Meetings:
Some of the Professional Groups con-
duet meetings at which there are ex-
hibits, Working committeemen on these
groups are asked 1o send advance data
to this column for publicity information.
You may address these notices to the
Advertising Department and of course
listings are free to IRE Professional
Groups.
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Request your copy todayl

The new 1961 RSC Catalog No.

960 will be of interest to every
designer and engineer concerned
with radio frequency and power
switching. It cortains complete
specifications on each switch in the
RSC Line. Write for your copy today.

PROCEEDINGS OF THE IRE September, 1961
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FOR DIRECTING, CONTROLLING,
AND MEASURING RF ENERGY...

DIELECTRIC’S PRODUCTS SATISFY

EVERY PERFORMANCE NEED

RIGID TRANSMISSION LINE

. in lengths up to 30 feet, copper or aluminum outer conduc-
tors. Standard sizes are 7, 133, 315, 6%, 93, inches in all
standard impedances from 25 to 200 ohms. Special sizes are
available such as 9, 10, 12, 16 inches. Two basic stvles: Quick-
Clamp Type 40 featuring flange connections that swivel to any
rotational angle, quick, positive assembly by tightening only
two bolts, and piloted flanges eliminating centering rings; or
when specifications stipulate, the EIA (RETMA) Type 70
bolted-flange lines offering the same electrical characteristics.

QUICK-STEP REDUCERS & OTHER LINE COMPONENTS

... Dielectric’s Quick-Step reducers offer nearly perfect impedance characteristics
in going from one line size to another, superior to cone-type reducers which occupy
much more space. Available for all Quick-Clamp and EIA (RETMA) rigid
transmission lines.

Other transmission-line components include 90° and 45° elbows, flexible sections,
breakaway sections, adapters, gas stops, end seals, end covers, couplings, field
flanges, and supporting hardware.

PHASE SHIFTERS . . . for any line size and impedance, and any
degree of sophistication. Of particular interest
is Dielectric’s line of common-case, coaxial-line
phase shifters which eliminate sliding joints in
the outer conductor. Power handling capacity and

o life are both enhanced.

3 “
‘ g - -
‘( Phase shifters are available in manual and
A - remote-control models, with or without provision
o for remote position indicating devices. All are
characterized by low VSWR and wow, high
power capability, and variable, linear phase shift,

DIRECTIONAL COUPLERS

. . . for all applications, wave-
guide or coaxial. In addition to
its standard line of single- and
double-tuned coaxial resonators
which may be combined in many
ways, Dielectric designs special
networks for any power level, low

to very high.

Hlustrated is a network to isolate
20 kw commands to and 0.002
microvolt signals from a space
vehicle, simultaneously. Built for
Space Technology Laboratories,
Inc., one of these units is installed
in the giant Jodrell Bank radio
telescope. Also shown is a minia-
turized balanced duplexer han-
dling 10 kw average and weighing
only five pounds.

. provide for coupling external measur-
ing and monitoring equipment to coaxial
and waveguide r-f transmission systems.
The range of coupling ratio is roughly
30 to 80 db, depending on model and fre-
quencies. Directivity of standard models
is > 30 db, but < 40 db can be supplied.
Output source impedance is 50 ohms.
Maximum power output is 4 watts for
314" and larger coaxial models, 1 watt
for smaller lines; 2 watts for 11%” x 3”
and larger waveguide, 1 watt for smaller
guides.




transmission lines.

AUTOMATIC SMITH CHART

IMPEDANCE PLOTTERS

. . . provide an instantaneous polar plot of reflection coefficient as a function of
frequency (Smith Chart plot). Available are low-level coaxial models covering 10
to 3000 mc/s, low-level waveguide models covering 350 to 12000 mc/s, and high-
level variations for system monitoring applications in both coaxial and waveguide

SLOTTED LINES & DIFFERENTIAL PROBES

. .. for measuring VSWR
the first and only major
slotted-line measurement

proves resolution up to ten times that ob-

tained with E-field probes.

61", and 93},” 50-ohm line sizes, other sizes
and impedances on special order. Adapters and
reducers to other line sizes can be supplied.

to 1.002 accuracy,
breakthrough in
techniques. Im-

Available in 314",

Ut

OTHER TEST

EQUIPMENT

. available from Di-
electric includes, for ex-
ample, such diverse
items as sliding loads
for more accurate
VSWR determinations,
attenuators, and high-
voltage generators. In
addition to a coaxial
attenuator, illustrated is
a Marx generator capa-
ble of voltages to
600,000 peak dec, 400,000
sustained.

RF SWITCHES

. . for coaxial line,
waveguide, and open-
P wire applications rang-
) ing from small SPDT
units with Type N con-
nectors to a 4000 kw
peak crossbar system
200 feet long. Illus-
trated is a DPDT open-
wire unit manufactured
for Page Communica-
tions Engineers, Inc.,
for the RADC Ava
Transmitter Test Site:
425 ohms, 600 kw peak,
4-30 mc/s.

TS

. . . for mobile vehicular,
fixed station, FM broadcast,
communica-
tions applications. Illustrated
FM
broadcast antenna, as well
as a 32 corner reflector ar-
ray for the Trans-Arabian
Pipeline Company to provide
multi-channel, over-the-

and high-gain

is one element of an

horizon communication.

— |

' ANTENNAS
s

For applications in the public entertainment field, DIELECTRIC products

are avai
tions, contact DIELECTRIC directly.

dial

DIELECTRIC
for solutions to

communications
problems

ble from the l&dio Corporation of America. For all other applica-

DEHYDRATORS

. . . to provide very dry
air for the pressurization
of transmission lines.
Available in a wide va-
riety of capacities in both
fully automatic and man-
ually controlled models.
Illustrated is a fully auto-
matic model, a component
of the ARSR-1A and
ARSR-2 Air Route Sur-
veillance Radars manufac-
tured for the FAA by the
Raytheon Company.

Other areas of DIELECTRIC capability in coaxial, waveguide
and open wire techniques . . .

TRANSMISSION LINE & COMPONENTS « NETWORKS
SWITCHES - TEST EQUIPMENT « R&D ENGINEERING

DIELECTRIC PRODUCTS ENGINEERING CO., INC.

RAYMOND, MAINE

Tel. No. OL 6-4566



IRE News and Radio Notes

Current IRE Statistics
(As of July 31, 1961)

Memberzhip—89,924
Sections*—110
Subsections*—31
Professional Groups*—28
Professional Group Chapters—288
Student Branchest—211

* See this issue for a list.
t See June, 1961, issue for a list,

Calendar of Coming Events
and Authors’ Deadlines*

1961

Sept. 4-9: 3rd Int’l. Conf. on Analog
Computation, Belgrade.

Sept. 6-8: 1961 Nat’'l. Symp. on Space
Electronics and Telemetry, Univ. of
N. M., Albuquerque, N. M.

Sept. 6-8: Joint Nuclear Instrumenta-
tion Symp., North Carolina State
College, Raleigh, N. C.,

Sept. 6-13: Int'l. Conf. on Electrical
Engrg. Education, Syracuse Univ.,
Adirondacks, N. Y.

Sept. 14-15: IRE Conf. on Technical-
Scientific Communications, Bellevue
Stratford Hotel, Philadelphia, Pa.

Sept. 14-16: 9th Ann. Engrg. Manage-
ment Conf., Roosevelt Hotel, New
York, N. Y.

Sept. 14-25: Natl. Exhibition of Radio
and Television, Parc des Expositions,
Paris, France.

Sept. 20-21: 10th Ann. Industrial Elec-
tronics Symp., Bradford Hotel, Bos-
ton, Mass.

Oct. 1-6: CISPR, Univ. of Pennsylvania,
Philadelphia.

Oct. 2-3: 29th Ann. Mtg. Engineers’
Council for Professional Dev., Shera-
ton Seclbach Hotel, Louisville, Ky.

Oct. 2-4: 7th Nat’'l. Communications
Symp., Utica, N. Y.

Oct. 2=4: IRE Canadian Electronics
Conf., Automotive Bldg., Exhibition
Park, Toronto, Canada.

Oct. 6=7: 11th Ann. Broadcast Symp.,
Willard Hotel, Washington, D. C.
Oct. 9=11: Nat'l. Electronics Conf.,
Int’l. Amphitheatre, Chicago, Ill.
Oct. 9-15: ARS Space Flight Rept. to
the Nation, New York Coliseum,

New York, N. Y.

Oct. 16-17: Sth Nat’l. Symp. on Engrg.
Writing and Speech, Kellogg Ctr. for
Continuing Education, Michigan
State Univ., East Lansing.

Oct. 16-17: Int’L Conf. on lonization of
the Air, Franklin Inst., Philadelphia,
Pa.

Oct. 19=-20: 6th Ann. North Carolina
Section Symp., Greensboro Coli-
seum, Greensboro, N. C.

* DL = Deadline for submitting ab-
stracts,

(Continned on page 154)
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Call for Papers \

1962 IR INTERNATIONAL CONVENTION
March 26-29, 1962
Waldorf-Astoria Hotel and the New York Coliseum, New York, N. Y.

Prospective authors are requested to submit all of the following irformation by :

October 20, 1961

1.
&
3.

Aerospace & Navigational Electronies
Antennas & Propagation

Nudio

Automatic Control

Bio-Nedical Electronics
Broadcast & Television Receivers
Broadeasting

Circuit Theory

Communications Svstems
Component Parts

Education

Electron Devices

Electronic Computers
Engineering Management

100-word abstract in triplicate, title of paper, name and address
500-word summary i triplicate, title of paper, name and address
Indicate the technical field in which vour paper falls:

ngineering Writing & Speech
Human Factors in Electroaics
Industrial Electronics
Information Theory
Instrumentation

Microwave Theory & Techniques
Military Electronics

Nuclear Science

Product Engincering & Production
Radio I‘requency Interference
Reliability & Quality Control
Space Electronies & Telemetry
ltrasonic Engineering

\'ehicular Communications

Note: Only original papers, not published or presented prior 1o the 1962 IRE Inter-
national Convention, will be considered. Any necessary military or compuny «learance

of papers must be granted prior to submission.

Address all material to: Dr. Donald B, Sinclair, Chairman |

DELCO ANNOUNCES NEW
SiticoN Dicitan MoprLEs

A new series of silicon digital modules
which operate at a delay-per-stage of less
than 25 nanoseconds (millimicroseconds)
has been announced by the Delco Radio
Division, Kokomo, Ind. The series includes
digital plug-in cards and block modules
which operate conservatively at 10 mega-
cyeles over the complete temperature spec-
trum of —30°C to +100°C.

The following circuits are available:
10-Mc¢ inverter, 10-Mc three-input gate,
10-Mc five-input gate, 10-Mc counter-shift
register {lip flop, 10-Mc RST flip tflop, 3-
Me input gating flip flop, 10-Mc free-run-
ning multivibrator, single shot, high-power
driver, cable driver, cable receiver, and
logic diode group.

With the variety of circuits in both card
and module form, any size computer operat-
ing at 10 Mc in either a ground or missile
environment can be assembled. The addi-
tion of the three megacyele tlip Hop allows
use of a much less expensive building block
where extreme speeds of 10 M logical are
not required. The units are capable of oper-
ating under conditions of 95 per cent
humidity and will meet or exceed additional
space flight specifications of 100 G shock,
20 G vibration, and 20 G acceleration.

1962 Technical Program Committee
The Institute of Radio Engineers, Ine.
1 East 79 Street, New York 21, N Y.

INTERFERENCE REDUCTION AND
ELECTRONIC COMPATABILITY
CONFERENCE IN CHICAGO

The 7th Conference on Radio Interfer-
ence Reduction and Electronie Compatibil-
ity is to be held on November 7-9 on the
campus of the IHlinois Institute of Technol-
ogy in Chicago. The Conference is again
being conducted jointly by the Armour Re-
~earch Foundation and the IRE Professional
Group on Radio IFrequency  Interference,
and sponsored by the three branches of the
U, S, military service.
sions are being planned to cover such
areas as electromagnetic compatibility anal-
vsis, design and measurement techniques,
interference  prediction  techniques,  data
processing and display methods, and prac-
tical interference control and reduction.
Topics relating to the analysis requirements
of the new DOD Electromagnetic Compati-
bility Analysis Center will be emphasized.
Asin the past, a feature of the Conference
will be a one-day session at which classihed
papers will be presented, making available
complete and pertinent information to quali-
fied persons attending the Conference.

Further information regarding the Con-
ference may be obtained from H. M. Sachs,
Conference  Chairman, Armour  Research
Foundation, 10\, 35 Street, Chicago 10, 111
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PROFESSIONAL GROUP NEWS

At its meeting on June 20, 1961, the 1RE
Executive Committee approved the follow-
ing new Chapters: Joint PG on Circuit
Theory and Information Theory—Omaha-
Lincoln Chapter; PG on Space Electronics
and Telemetry—Orlando Chapter; G
on Vehicular Communications—Cleveland
Chapter.

CISPR CONFERENCH
N Pureapienedia

The International Special Committee on
Radio Interference (CISPR) will hold 1ts
7th Plenary Session at the University of
Pennsylvania, Philadelphia, during the week
of October 1, 1961. It is expected that over
100 delegates or observers will attend. The
purpose of CISPR is: “To prormote inter-
national agreement on (various) aspects of
radio interference . . . with the primary ob-
jeets of fostering satisfactory reception of
sound broadcasting and television services
and of facilitating international trade, . . . 7

The Conference will be concerned with
reports, recommendations, and study ques-
tion~ having 1o do with the protection of
sound broadcasting and television services
from man-made interference (excepting that
from radio trunsmitters used for conveying
itformation), equipment and methods for
the measurement of interference, limits of
interference, limits  for susceptibility  of
sound broadeasting and television installa-
tions to interference, and implications of
proposed limits with regard to safety of
clectrical equipment. Tn this work it collabo-
rates with CCIR, where appropriate, and
with other international organizations in-
terested in radio interlerence.

CISPR i~ organized under the Interna-
tional Electrotechnical  Commission  and
operates in the various countries through the
National Committces of the HEC, Al pre-
vious Plenary Seasions of CISPR, sinee its
organization in 1934, have been held in
Europe. In the United States, the American
Standards Association, Committee C63, i~
charged with the responsibility for conduet-
ing the .affairs of the organization. Mr.
W. E. Pakala is Chairman of this com-
mittee.

Delegates and observers from the United
States are appointed by the USNC. Local
arrangements are being made by an ad hoc
committee, of which Dr. R. M. Showers,
Moore School of Electrical Engineering,
University of Pennsy lvania, i Chairman.

1962 112 INTERNATION AL
TV CONFERENCE

The International Television Conference
ix to be held in the Institution of Electrical
Engincers building in London, England,
from May 31-June 7, 1962, The Conference
is sponsored by the Electronics and Com-
munications Section of the 1EE, and will in-
clude all scientific and engineering aspects
of television.

The first three days of the Conference
will coincide with the last three davs of the
International Instruments, Electronics and
Automation Exhibition at Olympia, Lon-
don. Arrangements are being made to link
the two events

IF'urther information may be obtained
from: Seeretary, The Institution of Elee
trical  Engineers, Savoy  Place, London,
W.C.2, England. Submiss'on of papers is
invited.

At the MIL-E-CON Awards Luncheon, Dr. Edward G. Witting, Chairman, PGMIL (1960-1961), cou-
gratulates Willam B. Glendinning, U, §. Army Signal Research and Development Labotitory, winner of the
M. Barry Carlton Award of the PGMIL for 1961, Mr. Glendinning received the award for his paper, “Silicon
Integrated Circuits,” published in the IRE TRANSATTIONS ON MILITARY ELFCIRONICs, October, 1960,
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Calendar of Coming Events
and Authors’ Deadlines*

(Continned from page 144)

Oct. 23-25: East Coast Conf. on Aero-
space & Navigational Electronics,
Lord Baltimore Hotel, Baltimore,
Md.

Oct. 23=25: URSI-IRE Fall Mtg., Univ.
of Texas, Austin.

Oct. 23-26: PGNS 8th Ann. Mtg.,
Hotel Riviera, Las Vegas, Nev.

Oct. 26-27: Symp. on Instrumentation
Facilities for Biomedical Res.,
Sheraton Fontenelle Hotel, Omaha,
Neb.

Oct. 26-28: 1961 Electron Devices Mtg.,
Sheraton-Park Hotel, Washington,
D.C.

Oct. 30-31: Radio Fall Mtg., Hotel
Syracuse, Syracuse, N. Y.

Nov. 6-8: 6th Ann. Special Technical
Conf. on Nonlinear Magnetics,
Statler-Hilton Hotel, Los Angeles,
Calif.

Nov. 7-9: 7th Conf. on Radio Interfer-
ence Reduction and Electronic Com-
patibility, Ill. Inst. Tech., Chicago,
.

Nov. 13 14: Conf. on Electrically-Ex-
ploded Wires, Kenmore Hotel, Bos-
ton, Mass.

Nov. 13-16: 7th Ann. Conf. on Magne-
tism and Magnetic Materials, Hotel
Westward Ho, Phoenix, Ariz.

Nov. 14-16: NEREM, Boston, Mass.

Nov. 14: Electronic Systems Reliability
Symp., Linda Hall Library Audi-
torium, Kansas City, Mo.

Nov. 30-Dec. 1: PGVC Conf., Hotel
Radisson, Minneapolis, Minn.

Dec. 12-14: Eastern Joint Computer
Conf., Sheraton-Park Hotel, Wash-
ington, D. C.

1962

Jan. 9=11: 8th Nat'l. Symp. on Relia-
bility and Quality Control, Statler
Hilton Hotel, Washington, D. C.

Jan. 28 Feb. 2: ATEE 1962 Winter Gen-
eral Mitg., New York, N. Y.

Feb. 7=9: 3rd Winter Conv. on Military
Electronics, Ambassador Hotel, Los
Angeles, Calif.

Feb. 14~16: Internat’l. Solid State Cir-
cuits Conf., Philadelphia, Pa. (DL*:
Nov. 1, 1961, R. B. Adler, Lincoln
Lab., MIT, Lexington, Mass.)

Mar. 1-3: 8th Scintillation and Semi-
conductor Counter Symp., Shoreham
Hotel, Washington, D. C.

Mar. 26-29: Internat’l. Conv., Coliseum
and Waldorf Astoria Hotel, New
York, N. Y. (DL*: Oct. 20, 1961,
D. B. Sinclair, IRE, 1 E. 79 St., New
York, N. Y.)

Apr. 11-13: SWIRE Conf. and Elec-
tronics Show, Rice Hotel, Houston,
Tex. (DL*: Oct. 1, 1961, M. Graham,
Rice Univ. Computer Project, Hous-
ton 1, Tex.)

May 1-3: Spring Joint Computer Con-
ference, Fairmont Hotel, San Fran-
cisco, Calif. (DL*: Nov. 10, 1961,
R.I. Tanaka, Lockheed Missiles and
Space Co., Palo Alto, Calif.)

* DL = Deadline for submitting ab-
stracts



John H. Rubel, Assistant Secretary of Defence (Deputy Direcm_r. Defence Research and Engineering) dis-

cusses a point with Dr. fames I, W
during the MIL-E-CON panel discussion, Monday,
Left to right: Major General F. L. Ankenbrandt,
1. H. Rubel; Dr. Brockway McMil
Edward ;. Witting, Deputy \ssist
PGMIL (1960-1961 ).

AR ForceE MARS
ANNOUNCES SCHEDULE

The schedule of broadeasts of the Air
Force MARS Eastern Technical Net, op-
erating Sundays from 2 to 4 ry. EDT at
3295, 7540 and 15,715 ke, has been an-
nounced as follows:

September 1 0-—Business Meeting,

September 17—"Doing the Job with
Photoelectrics,™ J. J. Larew, Manager, Spe-
cialty Control Dept., General Electric Com-
pany.

September  24-—*Communications Re-
ceiver Design Considerations,” Frank Rob-
erts, Chief Engincer, National Radio Com-
pany, Inc.

October 1 —*Progress Report; Electric
Power Generation in the Atomic Age,”
M. H. Pratt, Chief Engineer, Niagara-
Mohawk Power Company.

October 8—*Single Sideband; Superior-
ity and Specifications,” . Robertson and
. Shafer, Amateur Development Engineers,
Heath Company.

October 15—*Single Sideband: Equip-
ment and Operational Techniques,™ William
Kautmann, The Martin Company.

ZiteLLr Wins PGPEP
ACHIEVEMENT AAWARD

The 1961 Seventh Region 1RE \chieve-
ment Award has been conferred upon Dr,
Louis T. Zitelli of Varian Associates for de-
velopment of the VVA-
849 kiystron ampli-
tier. Citing the tube
“a major break-
through in the
achievement of high
power in the micro-
wave range,” the
Award  Committee
said the tube deliv-
cred the highest
known CW power at
X band. This award
is reserved for nom-
inees who have not yet received national
recognition.

e

as

I.. T. ZiTELLa
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‘ukelin, Assistant Secretary of the Navy (Research and Development),
June 26, on “Trends in Weapons Systems Development.”
SAF (Ret.), MIL-E-CON 1961 President; Dr. Wakelin;
n, Assistant Secretary of the \ir Force (Research and Development): Dr.
ant Secretary of the Army (Research and Development) and Chairman,

Dr. Zitelli joined Varian \ssociates in
1950 and since then has been engaged in
theoretical and development work on high
power pulsed and CW klvstron amplifiers,
Some of his early achievements include the
lirst klystron amplifier to deliver one mega-
watt peak power output at X band, and the
first multicavity klvstron amplifier to have
stable gain in excess of 100 db. He holds a
mumber of UL S, and foreign patents related
to klystrons.

He was born in San Jose, Calif. and was
educated at San Jose State College and
Stanford University, where he received his
PPh.D. degree in 1950, While at Stanford, he
worked as a research assistant in the fhields of
nonlinear mechanics, network  analyzers,
reflex klystrons, traveling wave tubes and
velocity modulated beams.

SECOND N. Y. CONFERENCE
oN ELECTRONIC RELIABILITY

The Second New York Conference on
Electronic Reliability will be held October
20, 1961 at the New York University College
of Engineering, University Heights, New
York, N. Y. The theme of the Conference
will be “System Reliability Engineering.”
T'he registration fec of $5.00 includes a copy
of the Proceedings of the Conference, and ad-
vance registration may be made through
M. A. Benanti, Molecular Electronics Co.,
New Rochelle, N. Y. (Checks should be
made payable to “N. Y. Conference on Elec-
tronic Reliability.™) Door registration be-
gins at 7:45 A.M., October 20, 1961.

The tentative program has been an-
nounced as follows:

Friday Morning, October 20

Keynote Address, speaker to be an-
nounced.
“Mathematical Model Analysis of the

General Case System,” B. Ellison and
V. Selman, 1L15.C.

“Predicting the Mechanical Reliabiliny
of Electronic and Mechanical Equipment,”
D. Ehrenpreis, Consulting Engineer.

“Techniques for Predicting and Optimiz-
ing Svstem  Effectiveness,” A, Coppola,

RADC.

Friday Afternoon

“Establishing Criteria for Maintenance
Checking  and  Replacement  Intervals,”
R. E. Barlow, General Telephone Labs.

“Establishing and Implementing System
Maintainability  Requirements,” ], .
Campbell, ROAN\.

“System Maintainability and Supporta-
bility  Evaluation Techniques,™ .\, W,

Green,* ARINC.

Friday Evening

“Funding the Reliability Engineering
Program,”™ C. M. Ryerson, Ryerson Associ-
ates, Inc.

“Economic Justification for Reliability
Improvement  of Consumer Products,”
Harvey Schock,* RCA.

* To be confirmed.

CALL FOR PAPERS FOR JOINT
CoMPUTER CONFERENCE

A call for papers has been made by the
Technical Program Committee of the 1962
Spring Joint Computer Conference which
will be held in San Francisco, May 1-3,
1962. Authors interested in submitting pa-
pers are requested o furnish a complete first
draft by November 10, 1961. No advance
summary or abstract is required, and figures
may be indicated by rough sketches. Sub-
missions should be made to the Chairman of
the Technical Program: Dr. Richard 1.
Tanaka, Lockheed Missiles and Space Co.,
3251 Hanover St., Palo Alto, Calif.

Frexcn Rapio axp
TeLEVISION EXHIBITION

The IFrench National Radio and Televi-
sion Exhibition at the Parc des Expositions
in Paris on September 14-25, is being spon-
sored by Radiodiffusion Télévision Frangaise
and PFedération Nationale des Industries
Electroniques. The Exhibition is open to
foreign visitors, though not to foreign
exhibitors.

Among the features of the Exhibition will
be exact full-size replicas of technical equip-
ment now in use by Radiodiffusion Télé-
vision FFrancaise, and high-tidelity demon-
strations which present an accurate preview
of anticipated developments in radio and
television.

Further information may be obtained
from Maurice Ruby, Public Relations and
Documentation, F.N.1L.E.,, 23 Rue de Lu-
beck, Paris 16, France.
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HIGHEST POWER TWT

Varian Associates’ new VA-126 pulse power
amplifier traveling wave tube is particularly
well-suited for advanced coherent radar systems
employing frequency agility. With high gain and
high efficiency over the full bandwidth, the tube
offers anew standard in transmitter performance.

The VA-126 produces 3 MW peak and 5 KW
average power, from 5.4 to 5.9 kMc. Gain, 35db;
efficiency, 30%. Self-centering in electromagnet.
Liquid cooled.

The VA-126 has 500 Mc bandwidth and excel-
lent phase stability. These are desirable charac-
teristics for pulse-to-pulse frequency changes,
phase coding, chirping (frequency changes with-
in the pulse}, and electronically-steerable
antenna arrays.

Varian's unrivaled capability in the
development of advanced microwave
tubes is at your service. For further
data on the VA-126, write Tube Div.

VA-126 TWT
3 MW Peak
5 KW Average
5.4 to 5.9 kMc¢

VARIAN associates

PALO ALTO 2, CALIFORNIA

Subsidiaries :
Ao BOMAC LABORATORIES, INC.
TYPICAL GAIN VS. FREQ'UENCY,'13°KV VARIAN ASSOCIATES OF CANADA, LTD.
50 : - 50 £ S-F-D LABORATORIES, INC.
. 0 SEMICON ASSOCIATES, INC.
SEMICON OF CALIFORNIA, INC.
VARIAN A.G. (SWITZERLAND)
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Nationan EWS Syarosioy
To BE 1N Miciicax

The National Symposivm on Engincer-
ing Writng and Speech is scheduled for
October 16-17 at the Kellogg Center for
Continued Education, Michigan State Uni-
versity, Kast Lansing. The Symposium is
sponsored by the Professional Group on
Engincering Writing and Specech. The Key-
note Address will be delivered by Dwight
t. Gray of the National Science Founda-
tion.

Further information may be obtained
from J. D. Chapline, Philco Corporation,
3900 Welsh Road. Willow Grove, Pa.

1961 URSI-IRE Fann MEETING
AWND GEOMAGNETIC CONFERENCE
ANNOUNCED FOR OCTOBER

T'wo meetings have been announced for
October and a call for papers has been issued.
The mecetings are the 1961 URSI-IRIE Fall
Meeting, and the Conference on Telluric and
Geomagnetic Field Variations which is co-
sponsored by URSI, the University of Texas
and the Office of Naval Research. The
URSI-IRE Meeting will be held October
23-25, and the Geomagnetic Conference will
meet October 20-21. Both will he held at
the University of Texas Student Union
Building, Mustin. Tex.

The co-sponsaring  Professional Groups
of the IRE are: Antennas and Propagation,
Circuit Theory, Information Theory, In-
strumer tation, and Microwave Theory and
Techniaues. The participating URSI Com-
Hiissions are:

B
Vg e

.o o s -

o T cacorr e

R . -,

Commission 2 'I"rnpm‘plu ric Radio Prop-
agation—Chairman, Prof, T. Waterman,
Applied Electronies Lab., .\lunh)rd. Calif.

Commission 3—lonospheric Radio Prop-
agation—Chairmar, Dr. C. G, Litde, Na-
tional Bureau of Standards, Boulder, Colo.

Commission 4— Radio Waves and Cir-
cuits—Chairman, Prof. 1. G. Booker,
School of Engineering, Cornell University,
Ithaca, N. Y.

Commission 6— Radio Waves and Cir-
cuits—Chairman, Prof. L. Zadeh, Division
of Electrical Engineering, University of Cali-
fornia, Berkeley, Calif.

For Commision 2,
the following topics

papers are expected on

Refriction, scattering, absorption, emis-
~ion, ete. in troposphere
Surface and subsurface waves.
Terrain returi from carth,
planetary surfaces
Non-ionized planctary atmospheres
Commissions 3 and 4 have been redivided
by the USA National Committee into iono-
sphere and magneto sphere detined as fol-
lows:

Tunar and

The ionospbere, in the main controls
propagation of terrestrial radio waves,
reaches into the region of maximum clec-
tron density, and includes the regions
below. 1t is the region where collisions
are important and where local thermo-
dyvnamic cquitibrium may  be said 1o
enist.

The magnetosphere starts in the re-
gion of maximum electron density and
is the geocentric region hevond. 1t is the
region where charged particles travel in
long trajectories controlled by magnetic
hields.

The Geomagnetic Conference is pri-
mariiv concerned  with  geomagnetic and

At the 5th Annneal Conference of the PGPEP, three high schiool student: whose exhibits were chosen for
display at the Conference from lht' Science Fair at Franklin lu-llvute show their exhibits to General Medaris

who spoke to the Conference on
General Medarix and Carlos Polenghi.
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“The Management of Technology.”

lLeft to right are David Gleiter, Jay Sarajian,

telluric phenomena in the frequency range
from 0.001 to 30 ¢y cles per second. The Pro-
gram Chairman for the Geomagnetic Con-
ference is F. NX. Bostick, University of
Texas, Austin. Or, for further information
about either meeting, write A. \\". Straiton,
P.O. Box 8020, University Station, Austin
Tex.

AlEE Reciives NSEF GraNT

For RussiaN JorrnaLs

Starting with the 1961 issues, the Kng-
lish translation editions of the three Russian
journals listed below will be published under
a National Science Foundation grant to the
American Institute of Electrical Engineers.
Translation, editing, printing and distribu-
tion will be handled by Roger and Roger,
Inc., New York, N. Y. under contract to,
and the supervision of, the ATELE.

1. Radiotekhnika (Radio Engineering):
$14.25 to individuals, $28.30 to libraries and
compinies.

2. Radiotekhnika 1 Elektronika (Radio
Engineering and Electronics): 828.50 to
individuals, $57.00 to libraries and com-
panies.

3. Elektrosvyvaz (Telecommunications):
$14.25 to individuals, $28.50 to libraries and
companies.

Annual subseriptions at the above prices
may be placed with the ATEE, Special Sub-
scription Dept., 41 E. 28 St., New York 10,
Ny

CaLL FOR Parirs For PGVC
CONFERENCE

The 12th National Conference of the
IRE Professional Group on Vehicular Com-
munications, to be held at the Radisson
Hotel, Minncapolis, Minn., November 30
December 1, 1961, is sceking material for
its technical program. The theme for this
vear's meeting is “The Unseen Future of
Vehicular Communications.” Papers on sub
jects covering vehicular systems and equip-
ment designs are invited. Discussions on new
or unusual svstem techniques, applications
of new types of components or related cir-
cuitry, interference  reduction  or - band-
width utilization are invited. Manufacturers
and users are urged to take advantage of
this opportunity to share their experiences in

this rapidly  expanding  communications
field. Topics covered may include land
vehicular,  personal  signaling,  solid-state

applications to conununications, VHE mari-
time and air-ground communications.

i abstract of 300 words is required for
review by the Papers Committee by Sep-
tember 15, 1961, These should be mailed to
William |, Weisz, Motorola, Inc., 4501 W,
Augusta Bhvd., Chicago 3t, 1IL

Authors will be notified by October 1§,
of their acceptance.
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A new slant on making high

accuracy DC measurements
conveniently and economically!

The maodel PC

PocketPot

(PHOTO ACTUAL SIZE)

SENSITIVE RESEARCH'’S
NEW MINIATURE DC
POTENTIOMETER!

The Model PC “PocketPot™," is a
stable, completely self contained, high
accuracy DC potentiometer, with in-
ternal galvanometer, reference stand-
ard source, and direct “in line"” read-
out. It is ideally suited for use as an
infinite impedance calibrator or mea-
suring instrument. Additional voltage
and current ranges can be obtained by
using it in combination with the Model
PC-1, a switch controlled, .05% accu-
rate “plug in” unit of the same size.
Both models, when used together, may
be easily held and operated in the palm

of the hand!

PocketPot’

SPECIFICATIONS
ACCURACY: + .05% of reading or
* .5 mv., whichever is greater.

RANGES: 0—5.099 v. When used with
PC-S 0—500 v. and 0—1 amp.

SENSITIVITY: Infinite resistance at null.
When used with PC-1, 2,000 e2/v.

RESOLUTION: Continuous, 1 mv. divi-
sions on slide wire.

BATTERY OPERATED: Does not require
an external power source.

READOUT: Direct “in line.”

SIZE: 9" x 414" x 134". WT: 3 Ibs.

PRICE: Model PC, $325.00; Model PC-1
$125.00. F.0.B., New Rochelle, N. Y.

PocketPot

Write for additional information or contact
your nearest SRIC sales representative.

*Copyright U.S.A. Patent Applied for.

SENSITIVE
RESEARCH 9/
INSTRUMENT CORPORATION
NEW ROCHELLE, N. Y. Symbed of Gty
194

ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927
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IRE Canadian Electronics Conference

AvToMoTIVE Brinping, Extiinition Park, Toroxto, CaNaby, OcTOBER 2-4, 1961

Monday, October 2
Afternoon Sessions, 2:30-5:00 P.M.

Session 1—Computers in Control

“The Future in Real-Time Control by
Computers™—]. Kates, Trafic Research
Corp. Lud., Toronto, Ontario.

“Controlling Traffic by Electronic Com-
puters"—lL..  Casciato, Traffic  Research
Corp. Ltd., Toronto, Ontario.

“TCA Reservee Systems L. Richard-
son, Trans-Canada  Airlines, Montreal,
Quebec.

“Reservee Equipment™—D. K. Ritchie,
Ferranti-Packard Electric Ltd., Toronto,
Ontario.

Session 2—Components

“Reliability Measurement and  Predice-
tion for Solid Tantalum  Capacitors™—
G. . Didinger, Jr., Kemet Co., Div. of
Union Carbide Corp., Cleveland, Ohio.

“lmproved Numinum Electrolytic Ca-
pacitors"—¥F. J. Burger and D). M. Chesel-
dine, The Telegraph Condenser Co. (Can-
ada) Lud.. Toronto, Ontario.

*Computer Program  for  Electro-Me-
chanical Relay Design and  Analysis”
. Nador, Northern Electric Co. Ltd,,
Montreal, Q).

“\ Modular Approach to the Design of
I'N Communications Equipment "—B. Ten-
nent and G. G, Armitage, Ferritronics Ltd.,
Willowdale, Ontario.

Session 3—Radio and TV Broadcasting

“The Mount Royal Multiple Trans-
mitting Antenna System™—N. Tomeio,
Canadian  General  Electric Co. Ltd.,

Toronto, Ontario.

“Transistorized Switching of Television
Video Signals™ M. I, Macpherson, RCA\
Victor Co. Ltd., Montreal, Quebec.

“\ Design Method for Tuning and
Phasing Circuits"—R. G. de Buda, Cana-
dian General Electric Co. Ltd.. Toronto,
Ontario.

T'o be announced.

Session 4—Tutorial Session on
Plasma Physics

“The Earth’s Plasma Environment™—
C. O. Hines, D.RUT.E., Dept. of National
Defence, Ottawa, Ontario.

“Megnetohvdrodynamics Shock Plasma™

J. H. De Leeuw, University of Toronto,
Ontario.

To be announced.

“Semiconductor  Plasma™—M.  Glicks-
man, RCA lLaboratories, Princeton, N. J.

Session 5S—Medical Electronics

“Physical Evaluation of a Polarographic
1’0 Sensor and Its Application asa Hypoxia
Warning Device " —Inst, Aviation Medicine,
Toronto, Ontario.

“lmpedance  Measurements and  Elec-
trical Stimulation of the Canine Heart
During Hypothermia™— J. A. Hopps and

20A

0. 7. Roy, Natl. Research Council, Ottawa,
Ontario.

“The Use of Gamma Ray Pulse Height
Analysers in Medical Research™ K. G.
McNeill, University of Toronto, Ontario.

“Automatic Time Analysis of Eve Move-
ment Films"—I. L. Thomas and M. R.
Howat, Defence Research Medical Labs.,
Toronto, Ontario.

Tuesday, October 3
Morning Sessions, 10:00 A.M.-12:30 P.M.

Session 6=~Computer Design
and Applications

“Computer Applications "—E.\. Racicot,
Remington-Rand Ltd., Toronto, Ontario.

“The Development and Application of a
Conditional Probability Computer™ H. C.
Ratz, G. H. M. Thomas and R. J. A, Buhr,
University of Saskatchewan, Saskatoon.

“Dircet Experimentation with Adaptive
Digital Random Networks™—G. S, Glinski
and [. Therrien, University of  Ottawa,
Ontario.

“Cascaded Switching Networks of 2-In-
put Flexible Cells"—K. K. Maitra, Strom-
berg-Carlson, Rochester, N. Y.

Session 7—Semiconductors I

“A Survey of d-Laver Semiconductor
Switches"™—D. H. Lewis, Ferranti-Packard
Electric Ltd., Toronto, Ontario.

“Semiconductor Networks™—\W. AL Ad-
cock, Texas Instruments Ine., Dallas, Texas.

“Analysis of Charge Storage in Transis-
tors"—]. M. Stewart, RCA Vietor Co. Lud,,
Montreal, Quebec.

“High-Precision FFast-Switching Tunnel
Diodes"—H. Schindler, \. G. Stanley and
V. Vulean, General  Instrument, F. W,
Sickles Ltd., Hicksville, [. I, N. Y.

Session 8—Communications Systems [

“Engineering and Systems M\dvance in 6
Kime Medium Route Microwave Systems™—
I°. S, Fraser, Lenkurt Electriec Co. of Canada
L.td., Vancouver, B. C.

“Signal Loss Due to lee, Snow and
Leaves in Horizontally  Mounted  Micro-
wave Antennas™—I°. R, Willis, Andrew
Corp., Chicago, Il

“\ Baseband Combiner for TD-2 Micro-
wave Systems™—. |, lHenley, Western
Electric Co. Ltd., New York, N. Y.

“A New Microwave Tower for Heavy
Route Applications"—]. E. H. Donovan,
Alberta Government Telephones, Edmon-
ton, \lberta.

Session 9~Microwave Techniques

“Millimeter Wave Generation Using
Ferrites"—G. W, Williams and . W, Smith,
D.RUTUEL, Dept. of Natl. Defence, Ottawa,
Ontario.

“Generation of Microwave Harmonics in
an Electrodeless Discharge™—C. B. Swan,
University of Toronto, Ontario.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

“\  Microwave Interferometer  Using
High-Resolution Focussed Beams for Plasma
Studies"™—R. A Hayami, DURITUEL, Dept.
of Natl. Defence, Ottawa, Ontario.

“A Hi-Q Open Resonant Cell for Micro-
wave Spectroscopy " —]J. Cummins, Defenee
Research  Board, Quebec,  Province  of
Quebec.

Session 10—Circuits Design I

“An [mproved RC-Coupled Monostable
Flip-Ilop™—]. Ryvwak, Northern Electric
Co., Ltd., Ottawa, Ontario.

“Temperature and  Noise Effects in
Simple Transistor Choppers™—]. H. Simp-
son, Natl. Research Council,  Ottawa
Ontario.

“\ Direct-Coupled Complimentary Sym-
metry Audio Amplitier™—R. S, Richards,
Natl. Research Council, Ottawa, Ontario.

“Harmonic Distortion in Transistors at
Audio Frequeney ™. I©. Johnson, North-
ern Electric Co. Ltd., Ottawa, Ontario.

Tuesday, October 3
Afternoon Sessions, 2:30-5:00 P.M.

Session 11—Business Data Processing

“The Dissemination of Information for

the Toronto Stock Exchange™ 1. Ne-
Lachlan,  Canadian  Natl.  Telegraphs,
Toronto, Ontario.

“High-Speed  Document  Sorting  from

Magnetie Ink Characters"™—GG, WL L Davis,
Ferranti-Packard Electric Ltd., Toronto,
Ontario.

*Applications of G-20"—R. Fallis, Con-
puting Devices of Canada Ltd., Outawa,
Ontario.

“IBM 1401 Applications"- -R. Carroll,
Internatl. Business Machines Co. Ltd.,
Toronto, Ontario.

Session 12—Semiconductors II

“The Utilization of Planar Techniques to
Improve the Yield and Reliability in Dif-

fused  Diode  Structures™—G. P, Zenner,
Northern Electric Co. Ltd.,  Montreal,
Quebec.

“IFailure  Mechanisms  in Mesa  and

Planar Silicon Transistors™—G. H. Li and

A. G. Stanley, General Instrument, .\,

Sickles, Ltd., Hicksville, 1. 1., NU Y.
“lipitaxial Varacter Diodes for Micro-

wave  Power  Applications™—I1).  Walsh,
Northern  Electric Co. Ltd.,  Montreal,
Quebec.

“An Analysis of the Transient Response
of PNPN Devices"™—]. M. Stewart and
1. C. Boag, RCA Victor Co. Ltd., Montreal
Quebec.

Session 13—Cominunications Systems II

“Descriptions and Some  Design - Con-
sideration on a Microwave Radio Relay
Equipment™—E. Podraczky and M. C.
Kiryelejza, RCA Victor Co. Ltd., Montreal,
Quebec.
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. with Sanborn® High, Medium or Low Gain
8-Channel Amplifiers and Flush-Front Recorder
in only 32" of panel space

In the 32" panel space version, Sanborn
16-channel direct writing systems use a
flush-front 358-16 Recorder and any fiwo
*950”" series 8-channel amplifiers - avail-
able in transistorized high and medium
gain types with floating and guarded in-
puts, low gain with high resistance bal-
anced to ground inputs. Max. sensitivities
are 20 uv mm, 1 mv mm and 20 mv mm
for high, medium and low gain systems.
Frequency response ranges for the three
are 100, 125 and 125 cps. Recorder has 9
chart speeds, 8” of visible record, inkless
recording in true rectangular coordinates

on Sanborn Permapaper® charts.

RECORD 16 VvARIABLES

on a single 16" chart

g
‘20000000

| SRS S ,U"L lu = . with 8 channels identical, 8 more with
| & o) Fv . miniature plug-in preamplifiers for greater
AR E O s OGO O FIRTH
! ... o @ i'.~ @ flexibility

Eight interchangeable, plug-in 850"
preamplifiers, each with 7" x 2" panel, plug
into chassis with common power supply.
Available types are Phase-Sensitive De-
modulator, DC Coupling, Carrier and Low
Level; MOPA available for Carrier and
Low Level excitation. Frequency response
is DC to 125 ¢ps, 3 db down at 10 mm
peak-to-peak depending on type of pre-
amplifier. Linearity is better than 0.57;.
Inputs are single-ended, floating and
guarded, or push-pull, depending on type
of *850” preamplifier used. Remaining
eight channels can comprise any 8-channel
*950”" amplifier.

P wks) -.u«-UaUeLJwQ;; S 19
,' m m( wx'm au m\-

INDUSTRIAL DIVISION

STy

SANBORN
COMVMPANY

175 Wyman St., Waltham 54, Mass.
SEE THIS EQUIPMENT AND OTHER SANBORN OS-

CILLOGRAPHIC RECORDING SYSTEMS AT BOOTHS
2014 AND 2016, WESCON SHOW, AUG. 22-25.

With each of these systems, you have a choice of vertical or hori-
zontal chart plane recorders. Flush-front vertical recorder (‘350"
style) has electrical speed shift, requires only 17!5” vertical panel
space. Horizontal recorder facilitates viewing and making notations
on record, occupies 211.," of panel space, has mechanical speed shift.
Both recorders have velocity feedback-damped galvanometers . . .
automatic stylus heat control . . . separate timer 'marker stylus . .
inkless direct writing on quick loading, rectangular coordinate charts
with 20 mm wide channels.

For mmpleh specifications and application engincering assistunce, contact your nearest Sunborn
Sales-Engineering Representative. Offices throughout the U, S. (anadu and foreiyn couniries.



“N Modern Mcedium-Route Microwave
System”™ I, W, Purdy, Canadian Motor-
ola Electronies Co., Toronto, Ontario.

“Multiplex Equipment for Use on Light-
Route Radio™—H. R. Heron and R. L.
Weeks, Lenkurt Electric Co., Vancouver,
B. C.

“The Use of Broad-Band Radio for a
Studio-"Transmitter Link™—]. E. Konrad.
Brown-Boveri (Canada) Ltd., Montreal,
Quebec.

Session 14—Tutorial Session on Millimeter
and Submillimeter Waves

“Generation of  Millimeter and  Sub-
millimeter Waves™ 1. . Coleman, Uni-
versity of [linois, Urbana, [

“Propagation of Millimeter and Sub-
millimeter Waves™—F, G, R, Waren, RCA
Victor Co. 1., Montreal, Quebec.

“Maszers"—]. .\, Giordmaine, Columbia
University, New York, NU Y.

“Application of Solid State Materials at

Millimeter Wave Lengths™—-G. S. Heller,
Lincoln  Laboratories,  MUT,  Lexington,
Mass.

Session 15—Circuit Design II

“Circuit  Design - Automation™—j. 1",
Hexler, General Electric Co., Syracuse, N. Y.

“Optimum  Design - of  Sampled-Data
Control Systems™—D. W, C. Shen, Uni-
versity of Pennsylvania, Philadelphia, Pa.

“Computer Study of Partially Neu-
tralized  Transistor Amplifters™ D, Plat-
nick and G. . Cohen, University of
Rochester, Rochester, N, Y.

“Two-Variable Feedback Control Sys-
tems™—E. \, Bohn, University of British
Columbia, Vancouver, B. C.

Wednesday, October 4
Morning Sessions, 10:00 A.M.=12:30 P.M.

Session 16—Pulse Transmission and Radar

“Transmission of Radar Pictures over
Telephone Lines by Slowed-Down Video™—
T. W. R. East, Raytheon Canada ltd.,
Waterloo, Ontario.

“Use of the Switched Message Network
for Data Transmission™ K. B, Harris,
Bell Telephone Co. of Canada, Montreal,
Quebec.

* Comar'—\. Contour Mapping Radar
Svstem™—H. E. Lustig, General  Instru-
ment-F. W, Sickes of Canada Ltd., Water-
loo, Ontario.
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“Synthesis of an Optimal Set of Radar
Track-While-Scan Smoothing Equations™—
T. R. Benedict and G. W. Bordner, Cornell
Aeronautical Lab., Buffalo, N. Y.

Session 17—Reliability

“Application of Parts in Military Elec-
tronic Equipments™—\. P. Harris, Cana-
dian Military Electronics Standards Agency,
Dept. of Natl. Defence, RCAF, Ottawa,
Ontario.

“The Exponential Failure Distribution
as Related to Reliability™ ], T, Hanes,
Canadian Arsenals L.td., Toronto, Ontario.

*\ Critical Review on the Reliability of
Components™—A\. Simoni, Precision Elee-
tronic Components (1956) Lid., Toronto,
Ontario,

“Some Aspects of Aecelerated Life Test-
ing" —G. Lengyel and H. Lysons, Ontario
Rescarch Foundation, Toronto, Ontario.

Session 18—Antennas and Propagation

“Experimental Frequeney-Stable Trans-
missions at 80 Ke from a Transmitter at
Ottawa™—]. S, Belrose, DLRTUE., Dept. of
Natl. Defence, Ottawa, Ontario,

“Frequency Sounding as an Aid to Air-
Ground HE Communications™—]J. . Mur-
ray and Go W Jull, DURITEL, Dept. of
Natl. Defence, Ottawa, Ontario.

“Radiation Patterns and Iimpedance of a
VHIF/UHE Dipole Antenna lnside a Sup-
porting Tower™—]. Y. Wong, Natl. Re-
scarch Council, Ottawa, Ontario.

“High-Speed  Analog  Simulation  of
Antenna Arrays™—]. Gilbert, Defence Re-
scarch Board, D.NL.D., Quebece, Provinee of
Quebec.

Session 19—Parametric and Negative-
Resistance Amplifiers

“\ Parametric Amplitier for an L-Band
Surveillance Radar™ AL C. Hudson, Natl.
Rescarch Council, Outawa, Ontario.

“Circuit Tmpedance Effects in & Non-
Degenerate Parametric Amplifier™—0D. G.
Vice, Northern Electric Co. Ltd., Ottawa,
Ontario.

“Synthesis of Negative-Resistance Am-
plitiers™—N. 1. Weinberg, Westinghouse
Electrie Corp., Baltimore, Md.

“Noise Characteristics of Tunnel Diodes
and Tunnel Diode Ampliters™—]. Shew-
chun, University of Waterloo, Ontario.

Session 20—Radiation Instrumentation

“Low-Noise Transistor Preamplilier for
Use with Silicon-Junction Alpha Particle

Detectors™ A\, |. S. Davidson, RC.\ Victor
Co. Ltd., Montreal, Quebec.

“An  Alpha Particle  Contamination
Monitor Using Silicon Junction Detectors™
—J. C. Boag, RCA Victor Co. Ltd., Mont-
real, Quebec.

“A High-Speed Analog to Digital Con-
verter"—W, F. Korezynski, Computing De-
vices of Canada Ltd., Ottawa, Ontario.

T'o be announced.

Wednesday, October 4

Afternoon Sessions, 2:30-5:00 P.M.

Session 21—Panel Discussion on Import
and Export Problems

Moderator: R. Story, Viee President and
General Manager, Radio Valve Co. Lad.,
Toronto, Ontario.

A panel of leading executives in the elec-
tronics industry will deal with the various
aspects of the import and export of clec-
tronic  products. Their joint  experience
gained in discussions with the industry,
Government, as well as with representatives
of the U, S0 industry, ensure a highly in-
teresting session on this controversial topic.
The panel will be composed of Canadian
clectrontes industry executives specialising
in this tield.

Session 22—Panel Discussion on Education

Moderator: Prof. A, 1), Moore, Elec.
Engrg. Dept., University of British Colum-
bia, Vancouver, B. C.; Chairman, IRE
Canadian Region Education Committee.

2\ panel of experts who are well ac-
quainted with the various types of technical
education in electrontes and in the place-
ment of the graduates of these courses in
both industry and government organiza-
tions will discuss these and other problems
involved in choosing a carcer in electronics.
anel members are:

B. R. Myers, Chairman, Dept. of Elec.

Engrg.. University of Waterloo, Ontario.

C. M. Jackson, Principal, Western On-
tario Inst. Tech., Windsor, Ontario.

R. C. Poulter, Director of Education,
Radio College of Canada, Toronto.

W. M. MceMNullen, Engrg. Personnel
Manager, Canadian General Eleetrie
Co. Ltd., Peterborough, Ontario.

H. R, Smyth, Head of Navigational Aids,
Radio and Elect. Engrg. Div., Natl
Rescarch Council, Ottawa, Ontario.
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now ... measure
true RMS value
of virtually all
waveforms

ACCURACY 1%

BAND WIDTH:
(10 cps=7 mc)

Accurate measurement of complex waves is now possible

MODEL 9|0A

For the first time one instrument provides 1% midband accuracy,
10 cps to 7mc bandwidth, plus 100 u v sensitivity. For added versa-
tility an amplifier output is provided for simultaneous oscilloscope
or recorder monitoring.

Model 910A employs a thermocouple located in the feedback loop
of a sensitive DC amplifier to measure the actual heating effect of
the input waveform. This circuit arrangement is the key to the rapid
response and high calibration accuracy of the Model 910A and also
prevents any error in reading due to ambient temperature variation.
Isolation of the thermocouple from the input terminals by a high
gain, ultra stable AC amplifier provides high input impedance and
completely protects the thermocouple from burnout under any con-
dition of overload.

Model 910A is ideal for measuring AC currents in non linear de-
vices, total harmonic content of distorted waveforms, noise, average
power of pulse trains, and other measurements that involve wave-
forms which are not necessarily pure sinusoids.

sts0ssssssetesnvenee

Seessscevssnrn

55
N

over a wide range of frequency with the NEW jf MODEL 910A.

Partial Specifications—jf MODEL 910A

Voltage Range:
Decibel Range:
Frequency Response:
Accuracy:

Input imped

1 MV to 300V (fuil scale readings)
—72 to 452 dbm

10 cps to 7Mc

=+ 1% of full scale 0 cps to

800 KC

=+ 2% of full scale 20 cps to 2Mc
2 3% of full scale 20 cps to

3.5Mc
* 5% of full scalé 10 cps to 7 Mc
10 megohms shunted by 30 pt for

Crest Factor:

Price:

Prices and data subject to change without notice.

A more complete description
will be sent to you upon request,
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0.3 volt range and below. 10 meg-
ohms shunted by 15 pf for 1.0 volt
range and above.

3 at full scale, proportionately
higher for readings less than full
scale.

Cabinet Model—$545.00

Rack Model—$565.00
Prices f.0.b. factory.

FL.UKE] JOHN FLUKE MFG. CO., INC.

P. O. Box 7428

Seattle 33, Washington
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Seventh National Communications Symposium

The Seventh National Commumications
Symposium will be held in Utica, N. Y., on
October 2-4, 1961, under the sponsorship of
the IRE Professional Group on Communica-
tions Systems and the Rome-Utica Section
of the IRE, The 1961 Symposium will stress
the international  reguirements,  progress
and challenge of the communications in-
dustry in line with the Symposium theme,
“Communications—Bridge or Barrier.”

There will be exhibits by communica-
tion engineering and manufacturing organ-
izations, and technical sessions will feature
original papers by authorities in the beld.
The tinal program is expected to stress
technical discussions of integrated indus-
trial and private communications and large-
scale common-carrier or military communi-
cations,

A new feature of this vear's Symposium
is the lecture-exhibit and technical essay
contest, Tnterested students may participate
cither by preparing a communications or
electronics exhibit and an accompanying
lecture or by writing an essayv of 500- 2000
words on communications or a related sub-
ject.

Social events will include a Keynote
Luncheon, an industry-sponsored Hospital-
ity Hour followed by a buffet and entertain-
ment, and a Syvmposium Banquet with a
nationally known speaker. There will also be
a ladies" progran.

Concurrent with the Symposium, classi-
fied sessions are planned under the auspices
of the Directorate of Communications,
Rome Air Development Center. Participa-
tion will be limited primarily to UL S, citi-
zens possessing a current SECRET clear-
ance. Citizens desiring to attend must have
their clearances forwarded through their Se-
curity Officers to Rome Air Development
Center, Attn.: RCIS, Gritiss Air Foree Base,
New York, not later than September 9,
1061, Only those foretgn nationals ofticially
representing their govermments may apply
for admission (o this session.  Requests
should be forwarded through their Foreign
Attaché in Washington to the Foreign Liai-
son Branch, Directorate of  Intelligence,
Headquarters USAEL

The technical program
nounced as follows:

has heen an-

Monday Morning, October 2
Session [—Communications Systems I

“Propagation Studies at Radio and Opti-
cal Frequencies,™ K. Anderson, General En-
gineering Lab., General Electric Co., Schenec-
tady, N. Y.

“Bionics and  Communication  Syvstem
Engineering,” L. 1. DeRosa and E. B. John-
ston, Jr., ITT Communication Systems,
Inc., Garden State Plaza, Paramu:, N. J.

“Detection of Intelligent Signals from
Space,” J. A WVebb, Lockheed Aireraft Corp.,
Marictta, Ga.

Monday Luncheon—Keynote Address
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Monday Afternoon
Session [IA—Communications Systems II

“The Defense Communication: Control
Complex,” T J. Heckelman, Philco Corp.,
Communications  Management Dept.,  Fort
Washington, a.

“Coupling Maun, the Decision Maker, to
the Defense  National  Communications
Control Complex,” 7" Lamoreawn and R. H.
Lazinski, Philco Corp., Govt. & Industrial
Group, Fort Washington, Pa.

“Spectrum Use,™ M. R, Winkler, Radio
Corp. of Awmerica, Tueson, Aris.

“Communications  Satellites and  the
Law,” J. Kraus, [TT Federal Labs., Nutley,
N.J.

“Economic Analysis of Communication
Systewms,” R, D, Chipp, Consulting Engineer,
and T. Cosgrove, ITT Communications Sys-
tems, Inc., Nutley, N. J.

Session IIB—Communications
Techniques I

“A Practical Implementation of  Reit-
erated Speech Concepts,” R, K. Puaxton,
Electro-Mechanical Research, Inc., Sarasota,
Flu.

“Speech Compression by Operating on
Formants,” M. 1I". Beddos, and . T Crow-
son, The University of British Colunibia,
Dept. of Electrical Engineering, Vancouver,
Canada.

“Intelligibility of the Channel Vocoder in
the Presence of White Noise,” R. L. Craig-
low and N. R. Getsin, Collins Rudio Co..
Cedar Rapids, Towa.

“Nymph—Narrow  Band  Multi-Phase
Modulation,™ o1, D). Perry, General Electric
Co., Advanced Electronics Center, Cornell
University, lhaca, N. Y.

“A Kilomegabit  Data Encoding  and
Transmission Svstem,” D). Cohen, Airborne
Instruments Lab., Deer Park, L. 1., N. Y.

“Reducing Channel Capacity Require-
ments in Digital Tmagery Transmission: .\
Study Report,”™ Ao Mo Clinger and D. K.
Ziemer, Texas Instruments, Inc., Dallas,
Tex.

Tuesday Morning, October 3

Session IIIA—Communications
Systems III

“Satellite Communications  Systems,”
R. E. Sageman, American Telephone and
Telegraph Co., New York, N. Y.

“Concept of a Variable Bandwidth Mih-
tary Satellite System,”™ 1. P Hutchinson,
11T Communication Systems, Inc., Garden
State Plasa, Paramus, N. J.

“Frequeney Mlocation for Satellite Com-
munication,” . B. Collins, Jr., and 1. G.
Steinmayer, General Electric Co., Missile and
Space Vehicle Dept., Philadelphia, Pa.

“Interference ’roblems of Co-Channel
Communication Satellite Systems in Dif-
ferent Orbits,” Hughes Aircraft Co., Hughes
Research Labs., Culver City, Calif.

“The Evaluation of Echo in Satellite
Communication Svstems,” 1. A, Runge,
ITT Labs., Commun. Lab., Palo AAlto, Calif.

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

fense Electronic Products, New

Session IIIB—Communications
Techniques 11

“Groundwave Communication  During
Auroral Blackout,” J. R. Herman, AV CO
Corp.. Research and :Advanced Development
Div., Wilmington, Mass.

“Results of Some Angle Diversity Tests,”
E. J. Mueller, WWestinghouse Electronic Corp.,
Electronics Div., Baltimore, Md.

“Propagation Problems of a Communica-
tion Satellite,” D. L. Hagen and 1. B. Col-
lins, Jr., General Electric Co., Missile and
Space Vehicle Dept., Philadelphia, Pa.

“Effects of Terrain of Low Frequeney
Communication Systems,” A 117 Biggs and
M. Swarm, Boeing Airplane Co., Adero-Spuce
Div., Seattle, Wash.

“The Tracking Antenna—\ ['romising
Concept  for  Scatter  Communications,”
D. E. Johansen, Syvlvania Eledtric Products,
Inc., Electronic Systewms, Waltham  Labs.,
Waltham, Muass.

“A Versatile Oblique lonospheric Com-
munication Sounder Employing Selectable
Frequency Seanning,” B. Rickless, Philips
Electronics Indust-ies Ltd., Toronto, Ontario,
Canada.

Tuesday Afternoon

Session IVA—Communications
Techniques III

“Use of Polarization Analysis and Syn-
thesis to Improve Communications Svstems
Performance,” B. J. Lamberty, Syvlvania
Electronic Systems, Electronic Defense Lab.,
Mountain View, Calif.

“Design and  Application  of  Circuit
Switching  to Communication  Systems,”
G. F. Abbot, Ir., Radio Corp. of America,
Defense Electronic Products, New York, N. Y.

“Destgn and  Application of - Message
Switching to Cammunications  Systems,”
1. B. Groth, Rudio Corp. of lmerica, De-
Vork, N. Y.

“\ New Video Cable Multiplex System
for the Air Foree,™ B. E. Dotter, Jr., Len-
kurt Electric Co., Inc., San Carlos, Calif.

“AN/TRC-36 Radio Set, .\ New Con-
cept in Portable Military Communications
Systems,”™ M. Weiner, Philco Corp. Engincer-
ing Dept., Philadelphia, Pa.

Session IVB—Communication
Systems IV

(Classified)

Wednesday Morning, October 4

Session VA—Communication
Systems V

“Optimum  Utlization of Communica-
tions Systems,” E. Furth, Radio Corp. of
America.

“An Analysis of Antenna Feeder Dis-
tortion on High Density-Multi  Channel
Communication Signal,” 11", J. Connor and
E. DiRusso, Radio Corp. of America, De-

fense Electronic Products, Camden, N. J.
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MEET THE

WORLD’S FINEST
DISTRIBUTOR

TEAM

Harold H. Powell
Harold H. Powell Co., Philadelphia, Pa.

...serving industry with quality

BENDIX ELECTRICAL CONNECTORS

. Francis R. Hina
Airwork Corporation, Miami, Fla.

_ Lester Avnet
Avnet Electronics Corporation,
Westbury, L.I., N.Y.

John W. Busacker
Contact Electronics, Inc.,
Dallas, Texas

Robert Avnet
Avnet Corporation, Los Angeles, Calif.

Each member of this world’s finest team heads an or-
ganization having experience, ability and facilities un-
matched elsewhere in the field of connector distribution.
The entire team works toward the same goal—fast,
efficient supply of the Bendix® Electrical Connectors best
suited to your exact needs.

They supply to industry a nearly incredible number
of connectors—running into literally tens of thousands
of models—through a system pioneered by Scintilla

Scintilla Division

Division in 1953. This is the component assembly tech-
nique, which anticipates connector needs and even per-
mits overnight deliveries when required.

Their strategically located stocks are both broad and
deep—with factory assembly and quality control stand-
ards that are extensions of those we maintain in our own
manufacturing operations. Remember when you need
high-quality connectors—your Bendix distributor can
be an indispensable member of your team!

ot ,,//

CORPORATION

SIDNEY, N. Y,

Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Blvd., Montreal 9, Quebec.
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y.
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“Analysis of a Microwave Communica-
tions Svstem Supplied to the \ir Force by
Philco Corporation,” H. Goldman, Philco
Corp., Communications Management Dept.,
Fort WWashington, Pa.

“System Applications of the Ditfraction
Propagation Mode in the Super High Fre-
quency Range,” R. W. Rivera and M. T.
Speights,  Philco  Corp., Communications
Management Dept., Fort Washington, Pa.

“Dewdrop Communications System Per-
formance,” J. P. Barbera and 11, G. Donald-
son, Federal Electric Corp., Paramus, N. J.

Session VB—Communications
Techniques IV

“Performance  of  Error—Correcting
Codes,” M. E. Mitchell, General Electric
Co., Cornell University, Ithaca, N. Y.

“Digital Stimulation of Adaptive Wave-
form Recognition,” C. V. Jakowats, General

“Frequency Error Effects on a Binary
Communication Syvstem Utilizing Coherent
Integrators,” /. J. Juda and F. R. Skal-

bania, Sylvamia Electronic Products, Inc.,
Buffalo, N. Y.

“Realization of Communication Nets
with Maximum Information Flow,” [. T

Frisch and 1. H. Kim, Columbia University,
Dept of Electrical Engineering, New York,
NV

“Principal Elements of Adaptive Com-
munication Svstems,” R. F. J. Filipowsky
and F. I1. Krants, IBM, Communications
Center, Federal Systems Div., Rockville, Md.

“Digital Television Encoding,” R. G.
Salaman, Ball Brothers Research  Corp.,
Digital Television Svstems, Boulder, Colo.

Wednesday Afternoon

Session VIA—Communications
Techniques V

“The Role of Systems Management in
Interference Control,™ A, L. Mlbin, Filtron

Co., Engineering Diwv., Flushing, N. Y.

“Technigues for Determining Communi-
cations  \ulnerability,” J.  Dorothiy  and
M. Stone, Headquarters, U. S. Army Signal
Research & Dev. Lab., Fort Monmouth, N. J.

“Impulse-Noise in Data Line Systems,”
R. A. Whiteman and S. Bass, Armour Re-
search Foundation, Technology Center, Chi-
cago, Ill.

“Interference Considerations for Com-
munications Satellites,” J. J. Downing,
Lockheed Aircraft Corp. Missile and Space
Div., Sunnyale, Calif.

“Variable Bandwidth IFM Transmission
System,” J. E. Palmer and J. Bordogna,
Radio Corp. of America, Defense Electronics
Products, Camden, N. J.

Session VIB—Communications
Systems VI
(Classified)

Wednesday Evening—Banquet

National Electronics Conference

INTERNATIONAL AMePHITHEATRE, CHICAGO, TLL., OCTORER 9-11, 1961

Electric  Co.. Research Lab., Schenectady,
N T
The National Electronics  Conference

will be held on October 9-11 in the Inter-
national Amphitheatre, Chicago, [l It is
sponsored by the AEE, The Hlinois Insti-
tute of Technology, Northwestern Univer-
sity, the University of [linois, and the 1R
The 1961 NEC is to be the largest to date;
the latest products of over 400 firms will
be exhibited in approximately 425 exhibit
booths.

Luncheon speakers are listed below:

Monday, October 9—Dr. Lloyd V.
Berkner, President of the IRE

Tuesday, October 10—DBrigadier Gen-
eral David P. Gibbs

Wednesday, October 11—Robert W,
Galvin, President of Motorola, Inc.

In addition to the regular NEC technical
program, a special three-day Computer
Workshop has been arranged. The presenta-
tion will be directed to the everyvday needs
of engineers including those concerned with
the use of elementary engineering mathe-
matics in design and sales. Working installa-
tions of modern computers, both digital and
analog, will be on demonstration in a special
area set aside for the workshop.

The digital computer portion of the pro-
gram has been arranged by Dr. Thomas I°.
Jones, Jr., Head of the Electrical Engincer-
ing School, Purdue University. The analog
portion of the computer program has been
arranged by Prof. Vincent Rideout of the
University of Wisconsin.

Monday Morning, October 9

Communication Systems

Chairman: Donald Campbell, Kellogg-
I'TT, Chicago, 11l
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“A High Speed Teleprinting System”™—
H. C. Waterman and W. Borman, Moto-
rola, Ine., Chicago, I1L.

“The Air Trafhe Control Radar Beacon
Svstem; a Digital Data Transmission and
Processing  Syvstem™ K. Wise,  Federal
Aviation Agency, Bureau of Research and
Dev., Washington, 1. C.

“Communication Central System AN/

MRC-66"—]. W. Hart, Motorola, lnc,
Chicago, 111
Microelectronics
Chairman: Richard \. Greiner, Uni-

versity of Wisconsin, Madizon, Wis.

“Nonlincar Resistance  for  Microelee-
tronics"—IH. C. Lin, Research Labs., Wes-
tinghouse I<lectric Co., Pittsburgh, Pa.

“Titanium Thin Film Circuits™—\W. 1.
Fuller, Missiles and Space v, Lockheed
Aireraft Corp., Sunnvvale, Calif.

“Design Procedure for Film Type Dis-
tributed Parameter Circuits™—W. W, Happ
and W. D. Fuller, Missiles and Space Div.,
Lockheed Aircraft Corp., Sunnyvale, Calif.

“Distributed Parameter Cireuit Design
Techniques™—\\V. W, Happ and P. Castro,
Missiles and Space Div., Lockheed Aireraft
Corp., Sunnyvile, Calif.

Network Theory

Chairman: 1.. I>. Huelsman, University
of Arizona, Tuscon, Ariz.

“Linear Systems with  Time-Varying
Components"—]J. B. Cruz, Jr., University
of Hlinois, Urbana, Il

“The Analysis of Networks Containing
Periodically Variable Piecewise Constant

Elements"—I. \W. Sanberg, Bell Telephone
Labs., Murray Hill, N, J.

“A Method for the Estimation and
Precorrection of Losses in Terminated 1.C
Networks"™—G. C. Temes, Rescarch  and
Dev. Labs., Northern Electrie Co., Ottawa,
Ontario.

“Synthesis of Signal  Generators and
Matched Filters™—N. DeCaris and . S.
McGaughan, Cornell University,  Ithaca,
N. Y.

Optical Communications

Chairman: G. K. Wessel, Electronics
Laboratory, General Electric Co., Syracuse,
NoYL

“Optical NMasers"—R. ]J. Collins, Bell
Telephone Labs., Murray Hill, N J.

“\ CW Optical Frequeney  Oscillator
Using Gascous Discharge™ .\, Javan, Bell
Telephone Labs., Murray Hill, N. |

“Optical Range Finder Application of
the Laser"™—L. Goldmuntz, Tech. Research
Group, Inc., Svosset, 1. ., N Y.

“Optical Communications"™—. Jacobs,
Electronics  Lab., General Electric Co.,
Svracuse, NUY

Solid-State Devices and Circuits I

Chairman: A. . Stern, ‘The Martin
Company, Baltimore, Md.

“\ Study of Tunnel Diodes for Digital
Electronics Circuits"—A. Hemel, Motorola,
Inc., Chicago, Il

“Graphical Analysis of Tunnel Diode
Pulse Circuits"—]. J. Hill, Electronic Data
Processing Svstems, Radio Corp. of America,
Camden, N. J.
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Geramic Planar Triode

Special anode design of ML-7855 permits frequency stable operation within 10-15 seconds

after application of high voltage. (Frequency change during this initial period is within 1 mc).

ML-7855 provides frequency stable operation with unregulated supply, as change of plate
dissipation has no effect on change of frequency.

CW operation to 2500 Mc, with 1000 V Ebb, 100 ma la.
Plate-pulsed to 3000 Mc, with 3500 v eb, 3.0 a ib, with a tp of 3 usec at 0.0025 Du.

Send for Machlett UHF Planar Tube Brochure

Subsidiary of Raytheon Company
The Machlett Laboratories, Inc.

Springdale, Connecticut
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“An Analysis and Tolerance Study of a
New [Pumped Tunnel Diode-Transistor
Logic Gate"™ Y. C. Hwang and H. Raillard.
Electronics  Lab., General Electric Co.,
Syracuse, N. Y.

“\  Fundamental Lower Bound for
Junction Transistor Fall Time™—R. P
Nanavati, Svracuse University, Syracuse,
N.Y.

Monday Evening—Panel Discussion
Engineering Management

Sponsored by the IRE [Professional
Group on Engineering Management.

PPanel Discussion—New  Products and
Diversilication.

Moderator—\W.  Cozzens,
Cudahy, Ine., Chicago, 1.

Panel Members—\. Roshkind, A0 B.
Dick Company, Niles, [L: P Alspach,
General Electric Co., New York, N. Y.\
H. Disney, Armour Research Foundation,
11T, Chicago. I1l.; .. G. Nierman, Attorney,
Chicago, HI.

Cozzens &

Tuesday Morning, October 10
Air Traffic Control

Panel Discussion— Electronics Systems
for Air Trathic Control. A timely discussion
by a panel of expert= from the Federal Avia-
tion Agencev-Industry, Military and Com-
mercial \irlines.

Antennas [

Chairman: C. V. "Tai, Ohio State Univer-
sity, Columbus, Ohio.

*Plane Waves on a Periodic Structure of
Circular Disk< and Their Application to
Surface Wave Antennas™—]. Shefer, Har-
vard University, Cambridge, Nass.

“Vertically Polarized Log-Periodic Zig-
Zag Antennas" | W Greiser and P EL
Maves, University of Hlinois, Urban, 1L

“Uni-Dircctional Log Periodic Antenna
of Selectable  Polarization™ E. Hudock
and W, A, Kennedy, Colline Radio Co.,
Cedar Rapids, lowa.

“Multi-Mode  Equiangular Spiral An-
tennas™—J. 1. Dyson, University of -
nois, Urbana, [1L

Digital Control Systems

Chairman: S, Hori, Armour Research
IFoundation, 11T, Chicago, (.

“\ Simple but Exact Model Tor Sam-
pled-Data  Feedback Systems with Non-
negligible Puls¢ Width™ —G. | Murphy,
Northwestern  University,  Evanston, [l
“Modern Synthesis of Digital Control

Systems™—DP. Do Joseph and [ T Tou,
Purdue University, Lafavette, Ind.
“Simulation  of  Digitally  Controlled

Systems"—I< Noges, University of Wash-
ington, Scattle, Wash.

“The Application of a Digital Computer
to the Study of Diserete Control Systems”
H. C. Torng. Cornell University, lthaca,

NUY.

Solid-State Devices and Circuits II

Chairman: L. .. Ogborn, Purdue Univer-
~ity, Lafayette, Ind.

“The FElectro-Chemical  Diffused-Col-
lector Transistor "—J. G. Bouchard, Sprague
Electrie Co., Concord, N, H.

“Two Nuclear Magnetic  Resonance
Devices which Automatically Follow Time
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Varving Magnetic Fields—Possible Applica-
tions"—M. Larson, C. Heinen, D. Abra-
hamson, and 1" Senstad,  Minneapolis-
Honeywell  Regulator  Co., Ninneapolis,
Minn.

“An Audio Ampliter Without Tubes or
Transistors™ M. J. Cudahy, Cozzens &
Cudahy, Inc., Skokie, HIL

“Magneto-Optical Readout of Informa-

tion in Ferromagnetic Thin  Films"—P.
Smaller, Ampex Corp., Redwood City,
Calif.

Tuesday Afternoon, October 10
Antennas II

Chatrman: 15, C. Jordan, University of
Hlinois, Urbana, HI.

“Some New Results in Linear Array
Theory™ 5. S, Sandler and R.WL PL King,
Cruft Lab., Harvard University, Cambridge,
Mass.

“Mutual Impedianee of Thin Linear An-
tennas in Any Configuration™ 1. C.
Baker and A, H. La Grone, Southern Meth-
odist University, Dallas, Tex.

“Scanning  Antenna for Satellite  Ap-
plication™ K. S, Kelleher and H. P, Cole-
man, \ero Geo Astro Corp., Alexandria, Va.

“On the Problem of Antenna Beam
Broadening™—C M. Angulo and J. Farber,
Brown University, Providence, R. 1L

Bionics (Artificial Neurons)

Chairman: R. W, Jones, Northwestern
University, Fyanston, [l

“Improved Transistor Nearon Models™
—E. . McGrogan, Defense  Eleetronic
Prods., RCA, Camden, N, |.

“Speech Recognition by Analog Neural
Networks"—F. Putzrath and T, B. NMartin,
Defense Electronic Prods., RCA, Camden,
N. I

“Signal Processing by Anadog Neural
Networks™ 1. B, Martin, Defense Elec-
tronie Prods., RC\, Camden, N. .

“An - Optocelectronic-Magnetic Neuron
Component "', . Bray, Electronies Lab.,
General Electric Co., Syracuse, N. Y.

Logic and Switching Theory

Chairman: M. G. Keeuey, Michigan
State University, East Lansing, Mich.

“Nonlinear Resistor Matrices for Logic
Operations™—M. S, Wasserman, General
Telephone & Electronies Labs., Ine., Bav-
side, NUY

“Statistical  Theory  of
High-Speed  Synchronous Combination
Switching  Networks™ B, Beizer, Com-
puter Div., Philco Corp., Willow Grove, Pa.

“Iprovement of Electronic Computer
Reliability through the Use of Majority
Gate Logic Redundaney™ W, G. Brown.
Cook Research Labs., Morton Grove, [11.;
J. Tierney, Mass., and R. Wasserman,
Hermes Electronics Co., Cambridge, Mass.

“\ Signal Processing  ’hotoconductive
Switching Device™—R. D). Stewart, Elec-
tronics Lab., General Electrie Co., Syracuse,
N. Y.

Dispersion in

Microwave Theory and Techniques

Chairman: W. \. Edson, Electro-Mag-
netic Tech. Corp., Palo Alto, Calif.

“Understanding Plane Wave Propaga-
tion in Plasma Media"™—G. T. Flesher,
Bendix Syvstems Div., Chicago, 1l.; M.
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Subramanian, Purdue University, [afav-
ette, Ind.

“New Techniques for Microwave Diag-
nostics of Solids™—NM. E. Brodwin, North-
western University, Evanston, L

“The Utility of Scattering Matrix Or-
thogonality Conditions™—R. S, Potter,
U. S, Naval Research Labs., Washington,
D. C.

“\ New Microwave Filter Design Tech-
nique"—E. Tahan, Electronic  Systems,
Svlvania Electric Prod., Inc.,, Waltham,
Mass.

Wednesday Morning, October 11
Digital Computer Applications

Chairman: |. Van Ness, Northwestern
University, Evanston, HL

“Simulating Transfer IFunctions by Digi-
tal Mcans"—R. C. Radnik and W. C.
Schultz, Cornell University, Ithaca, N. Y.

“Techniques for the Digital Computer
Analysis of Chain-Encoded Arbitrary Plane
Curves"—I11. Freeman, New York Univer-
sity, New York, N. Y.

“A Digital Data Recording System for
Trafic Flow Analyvsis™—N. Brainard, I
Becker and W, ‘T'rabold, General Motors
Research Labs., Warren, Mich.

“An Information Retrieval system Tai-
loredd to the Needs of an Electronic Engi-
neering  Organization™ .. Gilman  and
C. M. Jennings, \ir Arm Div., Westinghouse
Electric Corp., Baltimore, Md.

Low-Frequency Solid State Amplification I

A Tutorial Session Sponsored by the
AIEE Electronic Circuits and
Systems Committee

Chairman: K. Fnslein, Brooks Re-
search  Inc., East Rochester, NU Y.

“Limitations in the Designof Instrument
Amplifiers™—G. H. Cohen, University of
Rochester, Rochester, N Y.

“Noise Aspects of Low Frequeney Solid-
State Circuits"—\. van der Ziel, University
of Minnesota, Minneapolis, Minn.

“Effects of Signal Source Characteristics
on Amplifier Design™—W. McAdam, \.
Williams, Jr., and J. J. Hitts, Research and
Dev Center, Leeds & Northrup Co., North
Wales, Pa.

Parametric Devices and Techniques

Chairman: A. Kamal, Purdue Univer-
sity, Lafavette, Ind.

“Svnthesis of Negative Resistance Am-
plifiers"—N. L. Weinberg, Nir Arm Div,,
Westinghouse Electric Corp., Baltimore,
Md.

“Analvtic Design of Varactor
Circuits"—B. J. Leon,
Labs., Malibu, Calif.

“\ C-Band Superregenerative Detector
for Radar Beacon Applications™—R. D,
Standlev, Armour Reseirch  Foundation,
1T, Chicago, 1.

Diode
Iughes Research

Space Communications

Chairman: 5. latz,
Labs., Malibu, Calif.

“Impact of Space Communication on
The Spectrum”™—J. K. Hacke, General Elece-
tric Co., Santa Barbara, Calif.

“On the Response of a High Gain An-
tenna to Complex Radio Waves™ —H. C.
Ko, Ohio State University, Columbus, Ohio

Hughes Research
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In less time than it takes light to cross this room,

a new product, DELC 0,8 N EW high speed Mc
silicon modules, could: (1) correct the course of a missile in flight;

(2) make it possible for sonar pickups to track and compute the
position of targets with microsecond accuracy; and (3) handle any
number of other airborne guidance and control functions that previous
modules—due to low speed or environmental or performance limitations
—could not handle. Delco Radio’s 10mc modules, with a maximum
gate-switch speed of 40 nanoseconds, convert data 100 times faster
—even under the most extreme environmental conditions.

These SI LICON modules come epoxy encapsulated, and
operate over a temperature range of —55°C to +100°C. And these
same reliable D I GITAI_ circuits are available packaged on

plug-in circuit cards. These Delco MO DU LES are environmen-

tally proved to: SHOCK, 1,000G’s in all planes. VIBRATION, 15G’s at 10 to
2,000 cps. HUMIDITY, 95% at max. temp. STORAGE AND STERILIZATION TEMP.
—65°C to +125°C. ACCELERATION, 20G’s. Designed for systems

using from one module to 100,000, and the module’s rated
performance considers the problems of interconnection. Data sheets

are available. Just write or call our Military Sales Department.

Physicists and electronics engineers: Join Delco Radio’s search for new and better products through Solid State Physics.

PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS DELCO
Oivision of General Motors e Kokemo, Indiana

PROCEEDINGS OF THE IRE September, 1961



“Radiation Characteristics of Slot An-
tennas in Lossy Anisotropic Plasma™—IH.
Hodara, Hallicrafters Co., Chicago, Il and
G. 1. Cohn, Hlinois Inst. Tech., Chicago,
1.

“Effective  Bandwidth  Measurements
Using the Moon and the Echo 1 Satelite™
R. E. Anderson, General Engrg. Lab., Gen-
eral Electric Co., Schenectady, N. Y.

Wednesday Afternoon, October 11
Applications of Ceramics

Chatrman: K. E. Rollefson, The Muter
Company, Chicago, Il

“\ High Stability 8i0. Capacitor™—
J. Minahan, J. Sprague, and 0. J. Wied,
Sprague Electric Co., North Adams, Mass.

“Miniature Ceramic Bank Pass Filters”
—D. R, Curran and 1. ). Koneval, Elec-
tronic Research Div., Clevite Corp., Cleve-
land, Ohio.

Professional Groups*

Aerospace & Navigational Electronics
(G-11)-—G. M. Kirkpatrick, Electronics
Equipment and Systems Lab., GE Co.,
Syracuse, N. Y.; H. R. Mimno, Cruft
f.ab., Harvard Univ.,, Cambridge 38,
Mass.

Antennas & Propagation (G-3) —Dr. H.
Fine, Applied Propagation Branch, Tech-
nical Rescarch Div., FCC, Washington,
D. C.: 8. AL Bowhill, Pennsyhvania State
Univ., University Park, Pa.

Audio (G-1)—C. M. Harris, Electronics
Res. Labs., Columbia Univ., New York
27, N. Y. M. Camras, Armour Res.
Foundation, Tech. Ctr., Chicago 16, HL

Automatic Control (G-23)—]. M. Salzer,
Ramo-Wooldridge, 5500 El  Segunda,
Hawthorne, Calif.; G. 8. Axelby, Westing-
house Air Arm Div., Friendship Airport,
Baltimore 3, M.

Bio-Medical Electronics (G-18) -G. N.
Webh, Dept. of Medicine, Biophysical
Div., Johns Hopkins Hospital, Baltimore
5, Md.: L. B. Lusted, Dept. of Radiology,
Univ. of Rochester, Rochester 20, N. Y.

Broadcast & Television Receivers (G-8)
R. R. Thaluer, Sylvania Home Electron-
ics, 700 Ellicott St., Batavia, N. Y.:
C. W.sall, RCA, Princeton, N. .

Broadcasting (G-2)- -R. . Guy, 264 Frank-
lin St., Haworth, N. J.; W, L. Hughes,
School of Elee. Engrg., Okkihoma State
University, Stillwater, Okla.

Circuit Theory (G-4)—Dr. 1. H. Mulligan,
Jr., College of Engrg., New York Univ,,
University Heights, New York 33, N, Y.
M. E. Vaa Valkenburg, Dept. of E.E.,
Univ. of Nlinois, Urbana, 11,

Communications Systems (G-19) - R. L.
Marks, Rome Air Dev, Ctr., Griftiss AF I3,
N. Y. K. J. Baghdady, Elee, Engrg.
Dept., MLT., Cambridge 39, Mass,

* Names listed ate Group Chairmen and Trans-
AcTions Editors

30A

“Passive  Electromechanical  Gyrators
and Isolator="—]J. 1. Silverman, J. D.
Schoefler, and D. R. Curran, Electronic
Rescearch Div., Clevite Corp., Cleveland,
Ohio,

Digital Data Transmission

Chairman: R. Gibby,
Labs., Murray Hill, N J.

“An Analysis of Frequency Shift Keying
Syvstems™—J. R. Feldman and J. N, Farone,
Armour Research  FFoundation, 11T, Chi-
cago, L

“\ Highly Versatile Corrector of Dis-
tortion and Impulse Noise"—E. D. Gibson,
Electronics  Div., ACF  Industries, Inc.,
Riverdale, Md.

“Simple  Error-Correction Decoding™—
M. Mitchell, Advanced Electronies Center,
General Electric Co., Ithaca, N. Y.

“Experiments in Signaling Through Non-

Bell Telephone

Gaussian Noise™—R. M. Lerner, D. Karp
and J. Petriceks, Lincoln Labs., MIT,
Cambridge, Mass,

Low-Frequency Solid-State Amplification II

A Tutorial Session Sponsored by the
AIEE Electronic Circuits and
Systems Committee

Chairman: G. H. Cohen, University of
Rochester, Rochester, NU Y.

“Feedback, Stability and Transients in
Solid-State Low Frequency Amplitiers”
V. R. Saari, Bell Telephone Labs., Murray
Hill, N, J.

“0. C. Amplitiers Using Semi-Conductor
Modulators™—N. I©. Moody, University of
Saskatoon, Canada.

“Low-Level  Magnetic  Amplifiers”™
W AL Geyer, U. S, Naval Ordnance Lab.,
Silver Springs, Md.

Component Parts (G-21) —I-. i, Wenger,
Headquarters ARDC, Andrews AFB,
Washington 25, D. C.; G. Shapiro, Engi-
neering Electronics See., Div. 1.6, NBS,
Connecticut  Ave. and Van Ness St.,
Washington 25, D. C.

Education (G-25)-G. E. Moore, \Westing-
house Elec. Corp., East Pittsburgh, Pa.
W R, LePage, Dept. of EE., Svracusc
Univ,, Syracuse 10, N Y,

Electron Devices (G-15)—\W. A, Adcock
Texas Instruments, 6000 Lemmon Ave.,
Dallas 9, Tex.; G. Wade, Spencer Lab,,
Raytheon Co., Burlington, Mass.

Electronic Computers (G-16)-—A. \. Cohen,
Remington Rand Univac, St. Paul 16,
Minn.; Prof. N. R. Seott, Dept. of Elec.
Engrg., University of Michigan, Ann
Arbor, Mich.

Engineering Management (G-14)—1T. \\\
Jarmie, Engincered Electronies Co., 1441
[5. Chestnut Ave., Santa Ana, Calif.;
AL H. Rubenstein, Dept. of Indus. Engrg.,
Northwestern Univ,, Evanston, [l

Engineering Writing and Speech (G-16)
J. M. Kimm, Jr., IBM Journal, 17th
IFloor, 545 Madison Ave.,, New York,
N. Y.; H. B, Michaelson, IBM Res. Ctr.,
Box 218, Yorktown Heights, NU Y.

Human Factors in Electronics (G-28)—
R. R, Riesz, Bell Telephone Labs., NMur-
ray Hill, N. ). JL L Elkind, Bolt Beranek
and Newman, loe., 50 Moulton St., Cam-
bridge, Maxss,

Industrial Electronics (G-13) J. k. Eisc-
lein, RCA Victor Div,, Camden, N. ).
R. W, Bull, Coleman Instruments, [ne,
42 Madison St., Maywood, 1L

Information Theory (G-12)- -Gi. L.. "Turir,
I.E. Dept., Univ.of California, Berkeley,
Calif.; A. Kohlenberg, Melpar Inc., 11
Galen St., Watertown, Mass,

Instrumentation (G-9)—H. W. Lance, Nat'l.
Bureau of Standards, Boulder, Colo.;
G. B. Hoadley, Dept. of E.E., North
Carolina State College, Raleigh, N. C.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Microwave Theory and Techniques (G-17)
—T. N. Anderson, ENI'T Corp., Syvosset
Industrial Park, 210 Nichael Dr., Syvosset,
L. I, N. Y.: D, D King, Electronic
Comm., Ine., 1830 York Rd., Timon-
tum, Md.

Military Electronics (G-24)—\\". [.. Doxey,
EC Dept., USASRDILL, Fort Monmouth,
N. J.: Do R. Rhodes, Radiation Inc., Box
6904, Orlando, Fla.

Nuclear Science (G-5) -L.. Costrell, Nu-
cleonic Inst. Sec., NBS, Washington 25,
D. C.; R. F. Shea, Dig Power Plant
Engrg., Knolls Atomic Power Lab., Gen-
cral Electric Co., Schenectady, NU Y.

Product Engineering and Production (G-22)

-A. R. Gray, Astronics of Florida, Inc.,
1110 S, Woods St., Box 5606, Orlando,
Fla.; D. B. Ehrenpreis, 325 Spring St.,
New York, N Y.

Radio Frequency Interference (G-27)—
. E. Dinger, Naval Rescarch lab.,
Washington 25, D. C.; O. . Schreiber,
Technical Wire Prods., Inc., 48 Brown
Ave., Springtield, N. .

Reliability and Quality Control (G-7)
f.. ]. Paddison, Sandia Corp., Sandia Base,
Albuquerque, N. Mex.: W. X0 Lamb, Jr.,
22124 Dumetz Rd., Woodland Hills,
Calif.

Space Electronics and Telemetry (G-10)—
K. M. Uglow, Jr., 2228 Oriole Dr., Sara-
toga, Fla; 1. 71, Sinnott, Mail Zone §49-
30, Convair-Astronautics, San Diego 12,
Cahil.

Ultrasonics Engineering (G-20)\". Salmon,
Stanford  Research  Inst., Menlo Park,
Calif.; O. E. Matdat, Res. Div., Acoustica
Associntes Ine., 415 K. Moutecito St.,
Santa Barbara, Calif.

Vehicular Communications (G-6)-R. P.
Gifford, General Electric Co., Rm. 206,
Mountain View Rd., Lynchburg, Va.:
W, G. Chaney, NT&T Co., 195 Broadway,
New York 7, NU Y.
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New Transfilter® Combinations

Greater selectivity in a miniature package

. .. and increased stability at a decreased cost. Further, magnetic shielding can be eliminated
as well as the necessity for factory and field alignment. That's why CLEVITE'S ceramic i-f filters
are rapidly replacing conventional components in today’s mobile or high quality commercial
receivers. Basic component of these rugged fixed-tuned devices is the ,
CLEVITE piezoelectric ‘‘Transfilter’” developed especially for great .;ﬁ'.-*%
stability of resonant frequency with respect to time and temperature. %

Cascading and coupling these resonators provide excellent selectivity at
desired bandwidths. Size, 114" x 34" x 2.0" high; Center Frequency, 455 kc;
Shape Factor (60/6db), 3:1 to 6:1; Bandwidth, 4 to 20 kc; Insertion Loss, 6 to
12 db max. (depending on bandwidth); Impedance, 2700 ohms in and out;
Temperature Range, —20°C to+90°C. Call, write or wire for complete details.

CLEVITE ELECTRONIC COMPONENTS

232 Forbes Road, Bedford, Ohio / Division of Corporation




Sections™

Akron (4)—C. M. Kelly, 2915 Silver Lake
Circle, Cuyahoga Falls, Ohio; D. Grant,
1206 Thorndale Dr., Akron 20, Ohio.

Alamogordo-Hollman (7)—\. 5. Stotts,
1507 Michigan Ave., Alamogordo, N. M.;
H. T. Castillo, 2611 Pontiac Ave., Alamo-
gordo, N. M.

Albuquerque-Los Alamos (7)—R. K. Moore,
608 Vassar Dr., N. E. Albuquerque,
N. Mex.; F. H. Jean, 1017 Alcazar, N. k.,
Albuquerque, N. Mex.

Anchorage (7)—7T. R. Young, 415 11th
Ave., Anchorage, Alaska; C. A. Johnson,
1536 “1™ St., Anchorage, Alaska.

Atlanta (3)—B. E. Montgomery, 6520
Bridgewood Valley, Atlanta 5, Ga.; R. S,
Duggan, Jr., 1112 Mason Woods Dr,
N. E., Atlanta 6, Ga.

Baltimore (3)—]. T. Wilner, 2610 X.
Charles St., Station \WBAL, Baltimore 18,
Md.; E. B. Cole, Jr., 6016 Alta Ave.,
Baltimore 6, Md.

Bay of Quinte (8)—\I. B. Broughton, Elec.
Engrg. Dept., Royal Military College,
Kingston, Ont., Canada; D. J. Cowan, 3
Smith Crescent, Belleville, Ont., Canada.

Beaumont-Port Arthur (6) 1. W. Bartlett,
3790 lronton, Beaumont, Tex.; R. Cun-
ningham, Rte. 1, Box 181, Kirbyville,
Tex.

Benelux—Herre Rinia, Parklaan 24, Eind-
hoven, Netherlands; G. J. Siezen, 3
Konig Willem [T Laan, Blaricum, Hol-
land.

Binghamton (1)—F. W. Schaaf, R. D. 1,
Apalachin, N, Y.; D. W, Deno, 3149
Briar Chif Ave., R. . 1, Vestal, N, Y.

Boston (1)—G. . McCouch, Alcott Rd.,
Concord, Mass.; R, E. Scott, 114-H
Northeastern Univ., Boston 15, Mass.

Buenos Aires—]J. M. Barcala, 71-385 La
Plata, FCNGR, Republica, Argentina:
E. J. Kirkscether, Arcnales 3598-A,
Bucnos Aires, Argentina.

Buffalo-Niagara (1)—[). P. Sante, 4330
Greenbriar Rd., Williamsville 21, N, Y.;
1. \. Timberlake, 169 Greenhaven Ter-
race, Tonawanda, N. Y.

Cedar Rapids (5)—P. G. Wulfsbherg, 2348
Linden Dr., S.E., Cedar Rapids, lowa;
D. E. Newell, 200 Koser Ave., Tlowa City,
lowa.

Central Florida (3)-—C. . Mattox, 209
Beverly Rd., Cocoa Fla.; W. |, Haber-
hern, Jr., 118 Atlantic Bivd., Eau Gallie,
Fla.

Central Pennsylvania (4)- \W. J. Ross, 105
Elee. Engrg, Dept., University Park, I’a.;
J. L. Brown, jr., Ordnance Research Lab,,
P.O. Box 30, State College, Pa.

Chicago (5)—\W. B. McClelland, 1601
Cherry St., Park Ridge, [L; . D. Huston,
233 8. Villa Ave., Elmhurst, 111

Chile—Chairman to be advised; J.
Quintana, IBM  World ‘Trade
Cassila 3630, Santiago, Chile.

China Lake (7)—L.. D). Brvant, Box 333,
Naval Ordnance Test Station, China
Lake, Calif.; |. E. Colvard, Code 3045,
USNOTS, China Lake, Calif.

de la

Corp.,

* Numerals in purentheses following sections desig-
nate region number. First name designates Chairman;
second name Secretary,
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Cincinnati (4)—J. R. Ebbeler, 7030 Ellen
Ave., Cincinnati 39, Ohio: E. J. Emmer-
ling, 5211 Ralph Ave., Cincinnati 38, Ohio.

Cleveland (4)—R. Kazarian, 2031 Lakeview
Ave., Rocky River, Cleveland 16, Ohio;
J. I. Sheetz, Ohio Bell Telephone Co., 700
Prospect Ave., Rm. 704, Cleveland 15,
Ohio.

Colombia—F. M. Rizzoni, Apartado Aereo
3565, Bogotd 1, D.E., Colombia; A, S,
Ochoa, Calle 90, #19-41, Bogota 2, D.E.,
Colombia.

Columbus (4)—I. A, Wolf, 354 Chatham
Rd., Columbus 14, Ohio; E. N, Wyler, 109
W, Stafford, Worthington, Ohio.

Connecticut (1)—-S. C. Wadhams, 13 Der-
wen St., Glenbrook, Con; Po N John-
stone, Twin Lakes Rd., North Branford,
Conn.

Dallas (6) —T. Prickett, Jr., 805 Clearwater
Dr., Richardson, Tex.; C. K. Hager, 2700
Greenbrook Dr., Garland, Tex.

Dayton (4)—R. }. Framme, 316 Claranna,
Dayton 6, Ohio; S. Weissman, 803 Ep-
pington Dr., N, Trotwood, Ohio.

Denver (6) — 1. S. Johnson, 1241 Monaco
Pkwy., Denver 20, Colo.; F. P Venditti,
Denver Res. Inst., Univ, of Denver, Den-
ver 10, Colo.

Detroit (4)— D). V. Stocker, Dept. of Elec.
Engrg., Wavae Univ., Detroit 2, Mich.;
[.. E. Barber, 402 N Trov st., Roval Oak,
Mich.

Egypt—I1. M. Mahmoud, 24 Falaki St.,
Cairo, Egvpt; El-Garhi 1. El-Kashlan, 46
Suez-Kanal St., Engineering City, Im-
baba, Cairo, Egypt.

Elmira-Corning (10) 1. G. Kecton, 611
McDowell Place, Elmira, N. Y.: R, K.
Ainey, Westinghouse Elec. Corp., Box
284, Elmira, N. Y.

El Paso (6) —.\. M. Rojax H., 2326 Copper
St., El Paso, Tex.; C. W, Brown, 325
Encino Drive, El Paso, Tex.

Emporium (4)—]. L. McKain, Sylvan
Heights, Emporium, Pa.; T, H. Carlstrom,
Syhvania  Electric Products, Inc., Em-
porium, Pa.

Erie (1)—I". R. Young, 2727 West 32 St.,
Erie, Pa.; I'. J. Blakeley, 3823 Sussafras
St., Erie, Pa.

Evansville-Owensboro (5)—K. G. Miles,
2105 East Gum St., Evansville 14, Ind.;
1. H. Mullersman, 1736 Navajo Dr.,
Owensboro, Ky.

Florida West Coast (3) R . Hanning,
Sperry Microwave Electronies Co., Box
1828, Clearwater, Fla.; C. \W. Benleld,
005 First St., S.E., Largo, Fla.

Fort Huachuca (7)—]. W. \irden, 102
Crandel St., Fort Huachuea, Ariz.; L.
Knight, 135 Jeffords St., Fort Huachuca,
Ariz.

Fort Wayne (5)—C. I, Mason, 1519-}
Crescent Ave., Fort Wayne, Ind.; A, F.
Ordas, Rte. 1, Huntertown, Ind.

Fort Worth (6) S. T. Lanham, Sr., 5017
Vicki, Fort Worth 17, Tex.; J. W. Strai-
ton, 3530 Westeliff Rd. S, Fort Worth,
Tex.

Gainesville (3)--.\. D). Sutherland, 1003
N.W. 11 Ave,, Gainesville, Fla.; A, T.
Raczynski, Sperry  Elec. Tube Div,,
Gainesville, Fla.

Geneva-—G. C. Gross, 1.'T.U,, Palais \Wil-

son, Geneva, Switzerland; J. H. Gayer,
[.F.R.B., Palais Wilson, Geneva, Switzer-
land.

Hamilton (8)—F. H. Edwards, United-Carr
IFastener Company of Canada, Ltd., 231
Gage Ave., N., Hamilton, Ont., Canada;
C. C. Minchel, Canada Westinghouse Co.,
Elec. Tube Div., Plant 2, Hamilton, Ont.,
Canada.

Hawaii (7)—D. L. Pang, 1809 Naio St
Honolulu, Hawaii; R. E. Partridge, Jr.,
5§21 Lawelawe St., Honolulu 16, Hawaii.

Houston (6)—IL.. .\, Mullan, Radio Station
KTRH, Rice Hotel, Houston 2, Tex.;
J. E. Bever, 5221 Linerest Lane, Houston
27, Tex.

Huntsville (3)—D. E. Rowe, 8602 Camille
Dr., S, K., Huntsville, Ala.: J. A. Power,
4003 Marte St., Apt. 1, Huntsville, Ala.

India—Officers to be advised.

Indianapolis (5)—S. M. Stuhlbarg, 4904
Staughton Dr., Indianapolis, Ind.; R. C.
Olsen, 4040 Adams Court, N, Indianapo-
lis, Ind.

Israel—R. R. Gamzon, 11 Rchov Ezra,
Rehovoth, [srael; H. Fischler, Weizmann
Inst. of Science, Dept. of Electronics, Box
26, Rehovoth, lsrael.

Italy—A. Marino, Via Guido d'Arezzo 14,
Rome, Italy; G. P. Tarchini, Laboratorio
Ricerche Elettr., Via de Parlamento N.
33, Borgolombardo, Milan, laly.

Ithaca (1)—N. H. Brvant, School of Elec.
Engrg., Cornell University, ithaca, N, Y.;
I’. R. Meclsaac, 107 Forest Home Dr.,
Ithaca, N, Y.

Kansas City (6) . A. Spies, Bendix Avia-
tion Corp., Box 1159, Kansas City 41,
Mo.; K. D Benedict, 1032 East Alton,
Independence, Mo.

Kitchener-Waterloo (8) —B. S. McCaonachie,
Ravtheon Canada, Ltd., 61 Laurel St.,
E., Waterloo, Ont., Canada; W. J. Grey,
Raytheon Canada, L.td., Box 8, 400 Phillip
St., Waterloo, Ont., Canada.

Las Vegas (7)—]. H. Jurmain, Edgerton,
Germeshausen, Grier, 300 Wall St., Box
1912, Las Vegas, Nev.; L. S, Krever, 4612
Haves Place, Las Vegas, Nev.

Little Rock (6) —R. \". Anders, 5801 Winda-
mere Dr., Little Rock, Ark.; Secretary to
be advised.

London (8)—7T. W. W. Stewart, 1 Susan
Ave., London, Ont.,, Canada; R, .
Johnston, 9 Ingleside Place, lLondon,
Ont., Canada.

Long Island (2) —J. \\. Kearney, Airborne
Instruments Lab., Walt Whitman Rd.,
Melville, 1.. [., N. Y.; C. H. Doersam, Jr.,
24 Winthrop Rd., Port Washington, L. 1.,
N.Y.

Los Angeles (7)—J. |. Guarrera, 17160
Gresham St., Northridge, Calif.; E. E.
Ingebretsen. 13435 Tupper St., Sepul-
veda, Calif.

Louisville (5)-—W. J. Ryan, 4215 North-
western Pkwy., Louisville 12, Ky.; H. T,
Smith, Kentucky Rural Elec. Co-op
Corp., 4515 Bishop Lane, Lousville 18,
Ky.

Lubbock (6)-- |. . Craig, Rte. 4, Box 210,
Lubbock, Tex.; E. IF. Kilcrease, 2114 38
St., Lubbock, Tex.

Miami (3)—F. R. Macklin, 325 Malaga
Ave., Coral Gables, Fla.; G. A. Liedholz,
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ALLEN-BRADLEY QUALITY

FERRITES

HAVE SOLVED THESE DESIGN PROBLEMS

From the bread line of Allen-Bradley quality ferrites, more and
more designers are finding they can obtain the exact char-
acteristics to meet their specific needs. Allen-Bradley’s precise
quality control methods insure continuously uniform electrical
and mechanical properties—and A-B has the facilities for
supplying ferrites in quantity. Listed below are a number of
areas in which A-B ferrites have helped the manufacturer to
reduce the product size or weight, or cost, and frequently the
performance has been improved. If you have problems along
this line, please let our engineers work with you in solving them.

APPLICATION

TELEVISION, RADIO
Deflectior Yokes

A-B FERRITE

W-03
W-01

Flyback Transformers wW-04

Convergence Cores W-01

I. F. Transformers R-02

R. F. Tuning Coll
(fixed or
permeabi ity tuned)

TELEPHONE SYSTEMS
Interstage and
Matching Transformers

H. F. FLUORESCENT
LIGHTS
Loading Reactors

Transformers

ELECTRIC ORGANS AND
HI-FI STEREO
Oscillator Inductors

Output Transformars

AUTOMATIC MACHINE
TOOLS
Magnetic Amplifiers

Logic elements for
high-power levels

Matching Transformers

MOBILE POWER SUPPLIES
Static Inverters

RADAR, MISSILES
Pulse Transformers

R-03

W-04

R-02 (for short
pulses)
PERMANENT M-01
MAGNETS

PREFERRED CHARACTERISTICS
High permeability
High resistivity

Low losses, high Bmax, high
permeability, high Curie temp

Low residual with large gap

Low losses at low amplitudes. Good
temperature stability of permeability

Low losses. Temperature stable
permeability, minimum hysteresis
for permeability turing

High permeability,
low losses

High flux density

High permeability, low
losses, high Bmax

High permeability,
tempevature stable,
linear B vs. H

High permeability, high
Bmax, low losses

Rectangular hysteresis
loop, high Bmax

Rectangular hysteresis
loop, high Bmax

High permeability, low
losses, high Bmax

Rectangular hysteresis
loop, high Bmax.

High pulse permeability,
high 3max, low losses

High energy factor
Good mechanical strength

Quality
Electroni




A Quality Product
| requires

i

|
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In the design of the highly sophisticated circuitry for this
advanced recorder, engineers at Ampex selected Allen-
Bradley quality electronic components to meet the criti-
cal requirements for reliability, long life, and quiet opera-
tion. For example, the use of Allen-Bradley potentiome-
ters — with their exclusive solid, hot molded resistance
element — assures smooth control at all times. There are
never any abrupt changes in resistance during adjust-
ment as in wire-wound resistors. Also the *‘noise” factor
is extremely low initially, and it decreases with use.

Allen-Bradley composition fixed resistors —also made
by an exclusive hot molding process—are fantastically
uniform. Their electrical characteristics are so consistent
from resistor to resistor that performance over long peri-
ods of time can be accurately predicted. And catastrophic
failure is unheard of—when you use Allen-Bradley
composition resistors.

For the ultimate in reliability and performance, insist
on Allen-Bradley quality electronic components. Send for
Publication 6024 today.

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4,
Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

Portion of one
of 14 CRT
monitors, each
containing 8
A-B Type G
Potentiometers.

N

N

S
\\«:?

Fixed Composition
Resistors

v/
ALLEN-BRADLEY

Ampex's Advanced
Recorder / Reproducer,
the FR-600 used for mis-
sile check-out work.

This shows a few of the A-B
components in one of the
Ampex recorder’'s modules.

'\‘\\

Type G
Potentiometers

Adjustable Fixed
Resistors

Type J
Potentiometers

QUALITY

ELECTRONIC
COMPONENTS
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6060 S, 114 St., Miami 56, Fla.

Milwaukee (5)-—H. M. Schlicke, 7469 N.
Lombardy Rd., Milwaukee 17, Wis.; T'. 11.
Houle, 1000 S, 56 St., West Allis 14, Wis.

Mobile (3)—7T. I-. Harbin, 4279 Taurus Dr.,
Mobile, MAla.; E. G. Schone, Box 4102,
Mobile, Ala.

Montreal (8)—R. J. Wallace, RCA Victor
Co., Ltd., Tube Mfg. Div., 1001 Lenoir
St., Montreal, Que., Canada; D. J. Wat-
son, 465 Crescent, St. Lambert, Que.,
Canada.

Newfoundland (8)—NM. D. MacGray, Ca-
nadian Marconi Co., 3 Prescott St., St.
John's, Newf., Canada; F. A. Mulloy, 5§
Calver Ave., St. John'’s, Newf., Canada.

New Orleans (6)—]. M. Adkins, 611 May-
flower Dr., Metairie, La.; G. Allen, 4239
St. Charles Ave., Apt. C, New Orleans, La.

New York (2)—IH. \\". Pollack, 300 Lennox
Road, Brooklyn, N. Y.; E. Schutzman,
College of Engrg., New York University,
University Heights, New York 53, N. Y.

North Carolina (3)—.\. B. Maclntyre, Stage-
coach Rd., Chapel Hill, N. C.; H. A,
\'oorhees, 1015 Wendover Circle, \Winston-
Salem, N. C.

Northern Alberta (8)—I.. N. Donovan, 24
Birch Dr., Box 136, St. Albert, Alta.,
Canada; W. E. Cunningham, 10265 Prin-
cess Ehlizabeth Ave., Edmonton, Alta.,
Canada.

Northern New Jersey (2)—H. S. Wertz,
111 Parsonage Rd., Short Hills, N. |.;
M. E. Levine, Tung-Sol Electric, Inc.,
545 N. Arlington Ave., East Orange, N. J.

Northwest Florida (3)—I. ]. Sites, 29-B
Boatner Dr., Eglin Village, Eglin AFB,
IF1a.; 1. G. Wise, Box 878, Fort Walton
Beach, Fla.

Oklahoma City (6)—. Black, 1701 N, W\,
35 St., Oklahoma City 18, Okla.; J. M.
Ashworth, 3934 N, W, 34 St., Oklahoma
City 12, Okla.

Omaha-Lincoln (5)—]. A. Rogers, 3815
Marey St., Omaha 5, Neb.; C. Hyde, 312
Ferguson Hall, Univ. of Neb., Lincoln 8,
Neb.

Orlando (3)—]. R. Matzinger, 1825 White-
hall Dr., Winter Park, Fla.; C. E. Mec-
Ginnis, 1720 Shawnee Trail, Maitland,
Fla.

Ottawa (8)—\W. R. Conway, 2075 \Wood-
crest Rd., Ottawa 1, Ont., Canada: S. G.
Jones, 1910 Haig Dr., Ottawa 1, Ont.,
Canada.

Philadelphia (3)—R. M. Showers, Moore
School of Elee. kngrg., 200 S, 33 St.,
Philadelphia 4, Pa.; . A, Lathrop, 19
Sweetgum Rd., Levittown, Pa.

Phoenix (7)—H. R. Hyder, 11, 2523 N, 57
St., Phoenix, Ariz.; R, K. Peterson, 2034
W. Rancho Dr., Phoenix 15, Ariz.

Pittsburgh (4)—R. I. Van Nice, 112 Dela-
ware Court, Glenshaw, Pa.; R, I>. O'Shea,
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Rear 125 Woodvale Ave., Johnstown, Pa.
Portland (7)—DM. L.. Morgan, 12907 S.\\". 62

Ave., PPortland 19, Ore.; C. H. Moulton,

1625 S\, 87 Ave., Portland 1, Ore.

Princeton (2)—R. D). Lohman, RCA,
Somerville, N. J.; O. E. Dow, RCA Labs.,
Princeton, N. J.

Quebec (8)—R. M. Vaillancourt, 638 Ave.
Mon Repos, Ste. Foy, Quebec 10, Canada;
K. A. Laurie, 775 Calixa LaVallee, Apt.
15, Quebec 6, Que., Canada.

Regina (8)—H. Kaldor, Communications
Engrg., Saskatchewan Power Corp., Re-
gina, Sask., Canada; S. K. Smith, c/o
Saskatchewan Gov't, Tel.,, 2350 Albert,
Regina, Sask., Canada.

Rio de Janeiro—]. A. Wiligen, Caixa Postal
1450, Rio de Janeiro, D). F., Brazil; sec-
retary to be advised.

Rochester (1)—H. F. Hicks, Jr., 120 Lynn-
wood Dr,, Rochester 18, N. Y.; D. Y.
Keim, 55 Council Rock Ave., Rochester
10, N. Y.

Rome-Utica (1) M. P. FForte, 904 DeWitt
Lane, Rome, N, Y.; |. M. Eannarino, 610
Highland Ave., Rome, N. Y.

Sacramento (7)—.\. O. Rohde, 3160 Adams
Rd., Sacramento 25, Calif.; J. C. Bissett,
8717 Jonnie Way, Fair Oaks, Calif.

St. Louis (6)—R. D. Hill, Jr., 363 Gray Ave.,
Webster Groves 19, Mo.; G. E. Barnard,
639 N. 69 St., East St Louis, T1

Salt Lake City (7)—C. .. Alley, FElec.
Engrg. Dept., Univ. of Utah, Salt Lake
City, Utah: J. E. Dalley, 3920 S, 1380 L.,
Salt Lake City 17, Utah.

San Antonio-Austin (6)—\\. L. Donaldson,
129 El Cerrito Circle, San Antonio 12,
Tex.; C. R. Graf, 207 Addax Dr., San
Antonio 1, Tex.

San Diego (7)—D. G. De Haas, 1923 Cable
St., San Diego 7, Calif.; D. Proctor, 2120
Rexford Dr., San Diego 5, Calif.

San Francisco (7)—S. F. Kaisel, Microwave
Electronics Corp., 4061 ‘I'ransport St.,
Palo Alto, Calif.; Acting Secretary: A, T,
Waterman, Jr., Electronics Research [Lab.,
Stanford University, Stanford, Calif.

Schenectady (1)—7T. G. Mihran, G. E. Re-
search Lab., Box 1088, Schenectady,
N. Y. F. L. Ellert, G. E. Co., Bldg. 37.
Rm. 578, 1 River Rd., Schenectady,
N Y.

Seattle (7)—\\. J. Siddons, 6539 39 St.,
N.E., Seattle 15, Wash.; M. R. Paisley,
17805 Fourth Ave., S\ Scattle 66,
Wash,

Shreveport (6)—F. |. Culling, 3252 Sarah
St., Bossier City, La.; E. C. Strickland,
2914 Bolch St., Shreveport, La.

South Bend-Mishawaka (5)—I. W. Vogt-
mann, Bendix Mishawaka Div., 400 S,
Beiger  St.,  Mishawaka, Ind.; N. O.
Kindt, 50635 Dresden Dr., South Bend
17, Ind.

South Carolina (3)—P. A. McMasters, 5809
Moore St., North Charleston, S. C.;
H. L.. Hunter, 49 Fort Dr., Rt. 6, Box 423,
North Charleston, S. C.

Southern Alberta (8)—R. L5. Smith, 1507-20
ACSt, NAWL Calgary, Alta., Canada;
E. T. Ball, 37 Connaught Dr., Calgary,
Alta,, Canada.

Syracuse (1)—G. F. Platts, 101 lroquois
Lane, Liverpool, N. Y.; G. M. Kirk-
patrick, 202 David Dr., N. Syracuse 12,
N. Y.

Tokyo—Isaac Koga, 254 8-Chome, Kami-
Meguro, Tokyo, Japan; Fumio Mino-
zuma, 16 Ohara-Machi, DMeguro-Ku,
Tokyo, Japan.

Toledo (4)—R. N. Hanna, 1924 Glencairn
Ave., Toledo 14, Ohio; H. K. Seike, 2920
Kendale Dr., Toledo 6, Ohio.

Toronto (8)—G. T. Quigley, Philips Indus-
tries, Ltd., Vanderhoof Ave., leaside,
Toronto 17, Ont., Canada; F. A. Ford,
Canadian GE Co., Ltd., 830 Lansdowne
Ave., Toronto 4, Ont., Canada.

Tucson (7)—NR. 1.. Patterson, 5418 k. Sec-
ond St., Tucson, Ariz.; |. .. Dunn, 725
W. Comobabi Dr.,, Rt. 6, Box 319C,
Tucson, Ariz.

Tulsa (6)—P. M. Ferguson, 1133 N.
Lewis, Tulsa 10, Okla.; D. P. Hearn, 748
S. 87th E. Ave., Tulsa 12, Okla.

Twin Cities (5)—1H. ). Shekels, 1942 Beech-
wood, St. PPaul 16, Minn.; A. L. Martin,
Jr.. 8714 Second \ve., S., Bloomington 20,
Minn.

Vancouver (8)—IH. A. Hoyles, 1846 Beau-
Iynn PL, Westlynn Park, North Van-
couver, B. C., Canada; T. ). Cushing,
Lenkurt Elec. Co. of Canada, N. Burnaby
P.0O., Vancouver, B. C., Canada.

Virginia (3)—R. W. Morton, Box 96, Den-
bigh, Va.; |. B. Spratley, Ellerson, Va,
Washington (3)—B. S. Meclton, 3921 Mayv-
fair Lane, Alexandria, Va.; C. L. Engle-
man, Engleman and Co., Inc., 2480 16

St., N.W., Washington 9, D. C.

Western Massachusetts (1)—R. H. Shupe,
52 Elaine Dr., Pittsheld, Nass.; \W. B.
Conover, General Eleetric  Co., 100
Plastics Ave., Pittstield, Mass.

Western Michigan (4)—R. \. Hammer,
1961 Leahy St., Muskegon, Mich.; . F.
Giardina, 1528 Ball, N.E., R. 4, Grand
Rapids 5, Mich.

Wichita (6)—R. L.. Schrag, Elec. Engrg.
Dept., Univ. of Wichita, Wichita 8, Kan.;
W. G. Louie, 758 DManstield Drive,
Wichita 7, Kan.

Williamsport (5)—D. M. Jewart, 1400
FFaxon Pkwy., Willamsport, Pa.; G. W.
Deming, 1891 East 3rd, Williamsport, Pa.

Winnipeg (8)—P. I°. Windrick, 669 Oxford
St., Winnipeg 9, Man., Canada; R. L
Punshon, Canadian Broadcasting Corp.,
540 Portage .\ve., Winnipeg, Man.,
Canada.
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Subsections

Buenaventura (7)—I.. E. Wood, 630 V.
Highland Dr., €amarillo, Calif.; J. A.
Frederick, 455 Corsicana  Dr., Oxnard,
Calif

Burlington (5)—t11. 1.. Clark, 2549 Surrev
Rd., Burlington, Towa; E. A, Kruse, 314
Cottage Grove, West Burlington, lowa.

Catskill (2)- L. L. Johnson, 10 Kiersted
Ave,, Kingston, N, Y.; C. R. Eickhorn,
Jr., 10 Park Circle, Mt. Marion, N. Y.

Crescent Bay (7)-—H. lams, 1325 Goucher
St., Pacific Palisades, Calif,; H. H. Wilson,
16023 Gilmore St., Van Nuvs, Calif.

East Bay (7)—\. . Stripeika, 2759 Miranda
Ave, Alamo, Calif.; | T Lavrischeff,
7029 Cutting Blvd,, El Cerrito, Calif.

Eastern North Carolina (3)-—\\. |. Speed,
3028 E. Rothgeb Dr,, Raleigh, N. C.;
W. H. Horne T, Rt. 1, Raletgh, N. C.

Fairfield County (1)—1. . Calverr, 11
Bedford Ave,, Norwalk, Conn.; H. F.
Wischnia, 50 De Leo Dr., Stamford,
Conn.

Lancaster (3)—Y. Uveda, 1924 Pine Dr.,
Lancaster, Pa.; R. M. Matheson, 2728
Brooktield Rd., Lancaster, Pa.

Las Cruces-White Sands Proving Ground
(6) — H. Coleman, Rie. 1, Box 48, las
Cruces, N. M.; Secretary to be advised.

Lehigh Valley (3)—]j. H. Volk, 411 Grant
St., Easton, PPa; AL | Larky, lLehigh
Eniv,, Dept. of Elec. Engrg., Bethlehem,
Pa.

Memphis (3)-—C. Ray, Dept. of Neuro-
surgery,  Baptist  Memorial  Hospital,
Memphis 3, Tenn.; Brother 1. |, Haas,
Christian Brothers College, Memphis 4,

J6A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Tenn,

Merrimac Valley (1)— ). ). Sagaser, Bell
Telephone Labs., 1600 Osgood St., North
Andover, Mass.; W, Banton, 21 Walnut
St., North Andover, Mass.

Mid-Hudson (2)—R. J. Domenico, 1B\
Rescarch  Lab., Poughkeepsie, N. Y.;
W, Cadden, 67 Round Hill Rd., Pough-
keepsie, N. Y.

Monmouth (2)—]. A. Young, Jr., 40 But-
tonwood Dr., Fairhaven, N. ).; O. E. De-
f.ange, Bell Telephone 1.1bs., Holmdel,
N. L

Nashville (3)-— 5. P>, MeAllister, 2923 Twin
Lawn Dr., Nashville 14, Tenn.; W, B
Kincaid, Jr., 210 Graeme Dr., Nashville
14, Tenn.

New Hampshire (1) R. 0. Goodwin, 130
Colgate Rd., Nashua, N. H.; J. Butler,
Groton Rd., RA.D. 20 Nashua, N, H.

Northern Vermont (1) —I-. J. M. Sichel, 35
Henderson  Terrace,  Burlington,  \'t.;
W. C. Chase, WDHEV, 9 Stowe St., Water-
bury, V.

Orange Belt (7)—]. I'. McElwee, 455 N.
Live Oak Ave., Glendora, Calif.; N G.
Holtum, Jr., 941 K. Maryvlind, Clare-
mont, Calif.

Palm Beach (3)—C. L. Cronin, 5344 Ebb
Tide Dr., North Palm Beach, Fla.; A\, S,
Baran, 301 Bavside Rd., Lake Worth, I'la.

Panama City (3)-—]. . Aulr, 1305 Cornell
Dr., Panama City, Fla.; R, C. Lowry,
2342 Prevty Bayou Dr., Panama City,
I1a.

Pasadena (7) |-, L.. Mosely, 535 5. Wilson

Jo &

5
C. Crosby,

Ave., Pasadena 5, Calif.;

9018 Youngdale, San Gabriel, Calif,

Pikes Peak (6)-—\. O. Behnke, 204 West-
cott Ave., Colorado Springs, Colo.; sec-
retary to be advised.

Reading (3)—\\". 1. Huvett, 1020 Wyomis-
sing Blvd., Wyomissing, Pa.; R, HL Lund-
berg, 3312 Harrison Ave,, Reading, Pa.

Richland (7)—I’. R. Kellv, 220 Delafield,
Richland, Wash.; G. L. Erickson, 213
Armistead, Richland, Wash,

San Fernando Valley (7)—R. .. Halpern,
3315 Longridge Ave.,, Sherman QOaks,
Calif.; J. I.. Brown, 17408 Mavtlower Dr.
Granada Hills, Calif.

Santa Ana (7)- ]. E. Elms, 4615 lairtield
Dr., Corona del Mar, Calif.; K. Goodman,
2567 Columbia Dr., Costa Mesa, Calif.

Santa Barbara (7)—]. k. tlucke, Box 535,
Santa Barbara, Calif.; S0 R, Boyvle, De-
fense Electronics Div., General Electrie
Co., 735 State St., Santa Barbara, Calif.

Southwestern Ontario (8) —\\. \. Ruse,
Bell Telephone Co., 1149 Goveau St
Windsor, Ont., Canada: G5, L., \'irtue, 619
Lounsborough  Rd.,  Sandwich-South,
Windsor, O, Canada.

Victoria (8)— C. L. Madill, 2786 Murrav
Dr., Victoria, B. C., Canada:; N, N
Baxter, 020 Rockland Place, Vietoria,
B. C., Canada.

Westchester County (2)-Chairman to be
advised: M. L. Brailey, 12 Dupont \ve.,
White Plains, N. Y.

Western North Carolina (3) }. |. Barron,
Southern Bell T&T Co., Box 240, Char-
fotte, N. C.; T. C. Livingston, 926 N\.
Sharon Amity Rd,, Charlotte, N. €.
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superior latching

. P«B relay

LIES FLAT FOR GREATER PACKAGE DENSITY, HIGHER PERFORMANCE

caseiaremmain e

This DPDT, permanent magnet, latching relay is superier on
these counts: (1) shorter height for maximum compactness
between stacked circuit boards; (2) greater sensitivity (80 milli-
watts); (3) better vibration resistance (30 g to 2000 cps); (4) better
shock resistance (100 g).

Designated the FL Series, this relay meets all applicable sec-
tiens of MIL-R-5757D, MIL-R-6106C and ABMA #PD-R-187.

Call your nearest P&B representative today for complete in-
formation about the whole P&B family of microminiature relays.

FL SERIES SPECIFICATIONS

Printed circuit board using 4 FL
relays was designed by the Martin
Company, Orlando. as part of

Contact Arrangement: DPDT

Shock: 100 g for 11 milliseconds with no
contact apenings.
. 95; max. i 10 to 55
cps. 30 g trom 55 to 2600 zps. No contact
openings.

Linear Acceleration: 400 g minimum with
no contact openings.

Pull-in: 150 milliwalts, agcrax. (standard)
at 25°C. coi1l temperature.

80 milliwatts, approx. gsens:tive) at 25 C
coil temperature

Operate Time: 3 milliseconds max a:
nominal voltage at 25°C. coil tempesature

Oimensions: .485° high, 1.100 long, .925°
wide

ground support equipment for a
major nussile project

THERE'S A ]:)& Ig

CRYSTAL CASE RELAY
FOR YOUR PROJECT

Nan-laiching or latching relays in Terminals spaced on .200” grids are
conventional crystal cases with or available on alf P&B niicrominiature
without shoulder biackets, studs or relays. These carry a “G"” suffix
mounting plates. All types of ter SCG and SLGY and are .890” high,
minals are available. -800” wide, .4C0" deep, max.

Diode in relay case is used for arc suppres-
s10n in special applications. Four diodes form
tall-wave bridge rectifies for 400 cycles.

These 3 relays are shown slightly reduced in size.

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR

POTTER ¢ BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY . PRINCETON, INDIANA
IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO



calibrate
AC measuring

instruments,
design servo or gyro
equipment, Or
evaluate magnetic
properties...

UOC‘OO

.o M:

use a KINTEL 601A AC
Voltage Standard

The KIN TEL Model 601A AC Voltage
Standard is an exceptionally stable
and accurate AC calibration source,
It produces AC at 60, 400, or 1000
cps, from 1 to 501 volts. Voltage
accuracy is within 0.1% or 5 milli-
volts; short-term stability, 0.01%.
The frequency is stable within 1.0%,
and harmonic distortion is less than
0.3%. Output capability is 5 amps
up to 5 volts, 25 watts above 5 volts,
The output is floating and guarded.
Price: $4500.

Representatives in all major cities

A OIVISION OF
L
ELECTRONICS, INC

725 Kearny Villa Road, San Diego 11, California
Phone: BRowning 7-6700
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2Dy Industrial‘

Engineering Notes

Ml

IETA Symrosivy

A live demonstration of FM stereo
transmission and reception all but stole
the show at the EIA symposium on the
subject of the new radio broadcasting art
in Chicago last week. The demonstration
was staged in the Palmer House grand
ballroom which many thought too large for
an ¢ v ay of stereo’s ability to
produce the effect of listening to a live
musical concert. ‘T'he separation of right-
aid left-hand sections of the orchestra was
~o perfect that none in the audience of 300
had the slightest difficulty tn distinguish-
ing stereophonic from monophonic trans-
mission during repeated tests of the equip-
ment by William Beaubien, Manager of
Planning for the General Electric Co. The
demonstration  followed  optimistic pre-
dictions for FM stereo’s future from a
panel of speakers headed by FFederal Com-
munications Commissioner Robert E. Lee
and John I, Meagher, National Associa-
tion of Broadcasters \uc President for
Radio. Commissioner lee qualified his
optimiam with a “very sertous word of
caution” when he said: “The Commission
is requiring the stations broadcasting this
new technique to adhere to very high
standards in order to provide the public
with the tyvpe of service that they are en-
titled to expect from this new .and probably
relatively expensive equipment. A1l this
will go to naught if the recciving equip-
ment does not match those high standards
and 1 hope the heat of competition wili not
result in Killing the goose that will lay a
beautiful golden cgg.” Mr. Meagher re-
ported that 185 stations, or 48 per cent of
those responding to a NAB questionnaire
of two weeks ago, plan to engage in stereo
broadcasting. Seventy-seven stations plan
to start the service this vear, he said.

GOVERNMENTAL
[LEGISLATIVE

AND

A survey of FM radio members of the
National Association of Broadcasters
shows that a total of 79 stations will be
airing stereophonic FM programs by the
end of this year and 178 by the end of
1962. On June 27, NAB mailed a question-
naire to nearly 600 FM radio members
asking their plans for stereo broadcasting.
Replies from 64 per cent of the stations
queried produced the following results:
185 stations reported they plan to begin

e da on which w6 NOTES are based
were se (ud by pemn\-u(m ‘ron iirrkl Report
issue of July 24, 1961 iblished by the Klectronic

Industries Association, whose helpiuiness is grate

fully acknowledged.

stereo broadeasting; 140 stations reported
they do not plan to go into stereo FM at
all; 32 stations had not decided what to do
about stereo broadeasting; 24 stations use
AN/IEN stereo with no indication of FA-
only stereo planned. Of the 185 stations
that replied that they would go into stereo
broadcasting, two are already doing it, 46
will start in 1962, seven plan to start in
the vears following 1962, and 77 said they
would begin before the end of this year.
An inquiry also was made as to the pro-
posed number of hours stations would be
on the air with sterco programs. Respon
varied from 2 to 130 hours per week. Of the
~tations going into stereo broadceasting, 19
said they would begin operations as soon
as equipment is available, or as soon as
sterco equipment has passed FCC ap-
proval. Stations that would delay starting
said the scarcity of N sterco receivers is
the main  deterrent.  Meanwhile, three
more stations reportedly went into FM
~tereo operation recently. Thev were
KLSN Scattle, KIXL-IFM Dallas, and
WDTAL Detroit.

NMILITARY AND SPACE

The operation and maintenance part of
the projected fiscal 1962 Department of
Defense budget “continues to reflect the
increasing impact of electronics in mili-
tary activities,” according to a report by
the EIA Marketing Data Department. The
analysis, prepared for the Mlilitary Mar-
keting Data Committee, initially identifies
nearly $1.6 billion in electronic expenditures
plunned for the current fiscal year. “How-
ever, strong in-house capability may have
reduced the prospective industry share to
about $1.2 billion.” The report sees O&M
for communications alone programmed at
$344 million, compared with $238 million
in hiscal 1960.

ENGINEERING

Sponsors of the 1962 Electronic Com-
ponents Conference scheduled for May 8
through 10 at the Marriott T'win Bridges
Motor Hotel in \Washington last week
asked for technical papers for the 12th
annual event. Deadline for 500-word sum-
maries is October 9. Authors will be noti-
tied of acceptance by November 20. FFinal
papers are due on January 15. The con-
ference is sponsored by EIA, AELE, and
IRE, with ASQC and SN'T participating.
Summaries may be sent to Henry A, Stone,
Chairman, Technical Program Committee,
Bell  Telephone Laboratories, Murray
Hill, N.J.
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Another outstanding
development by the
Makers of BUSS fuses

TRON -
FUSES

Sub - miniatures — hermetically sealed Body size only .740 x .300 inches

For Use Where Space is at a Premium

Tron fuses are so small they can easily be
used as an integral part of circuit-=to protect
miniaturized devices = or gigantic multi-circuit
electronic devices - without sacrifice of space.

Fuse elements hermetically
sealed. Tron fuses may be potted or
encapsulated without danger of sealing
material affecting operation. They are
not affected by atmospheric conditions.
They are designed for installation in high
shock and vibration ambients.

They are self-protecting and operate
without exterior flash or venting, so
they can be installed anywhere in
the circuit. Likewise, they may be
teamed in one capsule or replaceable
unit with such components as resistors
or condensers.

In the BUSS line,

you'll find the type and size fuse to fit your every need
... plus a companion line of clips, blocks and holders.

24\
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Available in ratings from /20
to 5 amps. for use on circuits of
125 volts or less where available fault
current is not over 50 amps. Color cod-
ing indicates ampere rating and assists
in final inspection of fused circuits.

Made with Axial pigtails that are
adapted to feed through automatic wire
forming machines — or with right angle
pigtails conveniently spaced for assem-
bly on printed circuit chassis.

Get the full story: —
Write for BUSS Bulletin TRON

TRUSTWORTHY NAMES IN

N

b
ELECTRICAL PROTECTION 5! 5 6"
= = \ s A —

BUSSMANN MFG. DIVISION, McGraw-Edison Co.,
UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO,
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MOTOROLA | {RED Meetings

ALUADLE [
HANDBODKS R
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o A IBM. 3,31 /61
Battelle Memorial Inst, 5/11/61 /
“Circuit Analysis,” D, G, Mark, Battelle M H. L. Lacey, USAF, 4/28 o1

Pr

P ct MORAY Us val

CorLuamprs o
\[OBILE

I WOSU-TV Studios. 5 R 01,

| 1M
N b
Y| 1
D g
R. P. Freed
Dayrox
1 :h The Ages,” David De 0l
Complete your reference bookshelf ke ”‘ ! v
N Wi D \ k
with these liberally-illustrated 1 nmand 3 1, i ]
0 1, Command & Central D v. 2/2/61
Dexis Log Periodic Ant
technical handbooks “Parametric .Amplification,” M., R. ( Miner Collins R 11?1:1 ( l"l;i 20 fvwll
POWER TRANSISTOR HANDBOOK "0 Ko Labe. 372761 | o
A 200 page manual with 9 chap- }
o ters covering: Semiconductor ‘ ——
@ electronics, transistor charac- L Paso

systems, special circuits, power
supplies, testing and specifica-
tions. Written by Motorola's 11
Applications Engineering De-
partment. Price $2.00.

ZENER/RECTIFIER HANDBOOK

teristics, power amplifiers, te Vi H
B switching applications, ignition
«rj .

A new 185 page gu'de to basic
theory, design characteristics 1
and applications of zener di- ¢ W p
odes and rectifiers. The second M ! witie
edition of the popular zener e
handbook first published in . o

X — 1959. Price $2.C0. Me

ORDER TODAY — You can obtain these hand-
books frem your local Motorola Semiconduc-
tor distributor or by sending $2 (check or R “p Mo
money crder) for each book to Motorola
Semiconductor Products Inc., 5005 East
McDowell Road, Phoenix 10, Arizona. Please
specify handbook desired. No purchase or-

ders, please.
N 61

' MOTOROLA I 0
Semiconductor Products Inc. '

R. F. M \
’—_ 5720, 61, ) e 12,
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ANOTHER ADVANCED MICROWAVE TUBE DEVELOPMENT
FROM RAYTHEON'S SPENCER LABORATORY

¢
(.
¢

K-BAND BWO, QK3 891,
of a completely new de-
sign is extremely rugged
and compact.

New K-band O-type BWO’s extend
Raytheon compatible line to 26.5 KMc

Advanced design provides 40 mW minimum power

output in extremely rugged and compact package. TYPICAL OPERATING CHARACTERISTICS
Size and weight of these two new Ravtheon backward wave
oscillators are barely halt that of units now in use. QKB 890 QKB 891
The QKB 890 and QKB 891 are designed for such applica- Frequency Range 12.4-18 kMc 18-26.5 kMc
tions as swept local oscillators in ECM receivers and test Power Output . 40-180 mW  40-180 mw
equipment, driver tubes in frequency diversity radars, and . ]
pump tubes for broadband parametric amplifiers. Both tubes Delay Line (tuning) ~ 400-1270v  6C0-2100V
utilize PM focusing and have grids for low-voltage pulsed Anode Voltage (fixed) 125v 150v
operation. For equipmeni designs requiring close mounting, Cathode Current 17-21 mA 21-32 mA
only two-inch spacing between tulies is necessary. - —

X - . 5 . . Filament Voltage . 6.3 Volts 6.3 Volts
Write today for detailed technical data or application service

to Microwave and Power Tube Division. Ravtheon Company. Waveguide Coupling RGI1/U RG33/U
Waltham 5%, Mas<achusetts, In Canada: Waterloo, Ontario.

RAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION



L rmanviacre

The low noise figure of Traveling Wave
Tubes over the required band of frequencies
makes them useful in recently developed
Radiometric systems. Huggins Laboratories
also provides TWT’s specially designed for
this application with the small signal gain
characteristic essentially independent of
frequency. Increasing uses for TWT’s in
micro-wave system engineering are contin-
ually being discovered and to meet these de-
mands, research and production facilities
at Huggins continue to expand. Qualified
engineers . . . electronic and vacuum tube
technicians are invited to submit resumes.

_____ r i
q ;,-r.-;n-_-

development
enqineering
design

research

«©  REgent 6-9330

Q\&’ 999 East Arques Avenue * Sunnyvale, California

TWX Sunnyvale, Calif. 116

N\ | Section
\ | Meetings

])
1% X R
1~ G It 511761
Dinuner-D 52601
SACRAMIN
RC A M H 22 61
b NCISC
Design 11 the 1 St
W H Ramo Wooldridge t
with Student Branch DB Po-t e
4 21 61
America & World
St wrd U niv. 6 15 61
SFPal
n i rip—=Nuy
6 17 01
S RACUSE
The Ta Recotder as in the Flec
tr Music St * Hugh L Nat'l Res.

ncil. 5190
Tt csoN

A\ Facilit vestigati Radio
le Prot L. F. Babcock, Bell A«
tems, 6 14 61

Twin Crines

Materials & Techniques in the Manutuct
Printed Circuit Boards J. Skotnicki, Minne
ota Mining & Mtg. ¢ *Basic Steps in Producing
Printed Circuitry,” Marv Larsen, Bureau of I'n

graving, Inc. Joint meeting with AT, 5 9 61,
“Thermoelectricity—Past, Present & Future
1<, O, Abel, Minnesota Mining & Mig. Co.: Electi
Officers. 5 18 61.

WasHINGTON

Compatible FN Stereo Broadeasting,”™ 11. |
Moore, Advance Product Dev. lingrg.

Carl G. Eilers, Zenith Radio € 1lecti
Officers. 6 12 61

WINNIPLG

Tour of Winnipeg Nirport. 5 1361
Tour of Winnipeg General Hospital Electronic
Lab. 6 6 61
The Histary of the Growth of the IRE,™ ]. |
Byine, Vice President. 6 14 61

SUBSLECTIONS

BUENAVENTURA
*Underwater Television” Demonstrated, 1
Jatnes nderwater fngrg, Corp. 6 14 61
IFas1i RN Nori1H CAROLINA

Westinghouse Meter Plant, 5 ol

SaNTa AN

“Adaptive Control Svstems,™  J
Polytechnic Inst. of Brooklyn. 4 18 61
“The Current Status of Optical M:
Birnbaum, Hughes Nircratt Co. 5 9 61

WESTERN NORTH CAROLINA

(agoR Vaice of Ametica,” M. . Swoboda, US
Information \ge 616 01
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MEETING THE COMPUTER INDUSTRY'S NEED FOR STANDARDIZED MEMORY COMPONENTS

NEW FERROXGUBE 2-WIRE GOINGIDENT
GURRENT MEMORY PLANES AND STACKS

T T | S T S T T B T O ) S
OFFER UNMATCHED RELIABILITY M COMPACTNESS MM AVAILABILITY & ECONOMY

Many are the features that set Ferroxcube memories apart from all others; unquestionably, the most note-
worthy is reliability. All array terminal connections are multiple wire wrapped and dip soldered to eliminate
the fallibility of hand soldering. All memory cores are 100% precision tested on all electrical parameters both
before and after assembly in the guatrix. Compactness of designzachieved by wafer constructiongaad by wir-
ing memory cores on 50 mil cg —makes for substantial rg ns in stack dimensions. bility is
continuously assured by Ferro unmatched manufacturij bilities. Economy followg esult of
Ferroxcube’s high volume pro highly adaptable frame tion and the eliminatia y hand
soldering. For complete infq I rite for Bulletin PS-1§

4-WIRE,
COINCIDENT
CURRENT
MEMORY PLANE,

COMPACTNESS
OF MATRIX
REDUCES STACK
DIMENSIONS,

FOREMOST
IN THE FIELD

y | ‘ ‘ OF FERRITE
W4 py &

FERROXCUBE CORPORATION OF ANERICA W SAUGERTIES, N.Y.
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Instant Graphlc

For the first time . . . ultra high speed
and precision accuracy in binary graphic
display ! 660 inches/second recorded at

40 lines/inch. Sweep information is

amplitude measured at .010” against a

grid generated at recorder.
Endleuloopﬂedvode

Blode Stops —'p \\
\\\ Altax Poper
\25

Poper Advance ~~

Resil enl Helo

Exclusive Alden graphic recording tech-
niques make it simple to synchronize a
recording helix with any of a variety of
sweep, time-base, sampling, or other
sensing applications which involve proc-
essing information on a sequential basis.

SAMPLE APPLICATIONS

RADAR — Direct graphic recording from radar or tapes at
radar rate or sampling of radar return for range information,
azimuth, target identification.

FREQUENCY ANALYSIS — Radio astronomy output re-
cords sweep of receiver with dynamic tone shade response
identi*ying frequencies of interest.

INFRA-RED — Integration by Alfax Faper suppresses ran-
dom noise functions integrates repeat signals.
ULTRASONICS — Specific flaw detecton on 1 to 1 basis
with wide printout available to 4’ width.

SONAR — Eche-ranging, echo-sounding, ASW actve &
passive systems, etc.

SPECIFIC SONAR APPLICATION
Trigger Pulse

% Echo Sounder
O IS‘W|

nput 1 Y
i e el
Transducer
A trigger pulse generated by = é--;
the Alden recorder and a = =
Sweeg rate based on 4800 ft./ \\—_/_'/

second (sound travel) estab-
lish the interval to be recorded. Var able paper feed rate
pravides integration of signal return,

PRECISION GRAPHIC
RECORDER...2nexample
of complete system develop-
ment. The Aldes 419PGR
operates at 12 discrete speeds,
ptesents 20 fm to 3000 fm futl
scale for flexible program-
ming of underwater sound
recording.

Dr. John R. Pierce (5'35-A’38-5)"16~
1'48), Director of Research in Communi-
catious Principles of Bell Telephone Lab-
oratories, received the honorary degree of
Doctor of Engineering on June 8, 1961, at
the 43th  commencement  exereises  of
Newark College of Engincering, Newark,
N.J.

He joined
1936, ~hortly

the Bell Laboratories in
after receiving the Ph.D.
degree from the California Institute of
Technology, Pasadena. He had previously
received the B.S, and M.S. degrees from
the same institution in 1933 and 1934, re-
spectively.

At the Laboratories, he has specialized
in the development of eleciron tubes and
i microwave research. During  World
IT he concentrated on the development of
clectronic devices for mititary  applica-
tions. e has been granted 55 patents for
his inventions in clectron tubes and com-
munications circuits, especially  clectron
multipliers, electron guns, and microwave
tubes.

He became Director of Electronics Re-
search at Bell Laboratories in 1932, Di-
rector of Rescarch in Electrical Communi-
cations in 1935, and assumed his present
post in October, 1958.

For his rescarch leading to the develop-
ment of the beam traveling wave tube,
he was awarded the 1947 M rris Liebmann
Memorial Prize of the IRE, and in 1960
received the Stuart Ballaitine Medal of
the Franklin Institute.

In 1954, he analyzed the possibilities
of radio relay by way of artificial satellite
and in 1955, two years before the flirst
satellite was actually raised by Russia,
offered the first concrete proposils for
satellite communications in the journal,
Jet Propulsion. 'I'he Bell Laboratories’ work
on the now famous “Project Echo,” com-
munications satellite launched on August
12, 1960, was carried out in his department.

He is the author of three books:
“Theory and Design of Electron Beams”
(1949), “Traveling Wave Tubes™ (1950),
and “Electrons, Waves and Messages”
(1956), and with E. E. David is co-author
of “Man’s World of Sound” (1958).

Dr. Pierce is a Fellow of the American
Physical Society, the Acoustical Society
of America, and the British Interplane-
tary Society, and is a member of the Na-
tional Academy of Sciences. lle is also a
member of Sigma Xi, Tau Beta Pi, and
Eta Kappa Nu fraternities.

o

The appointment of Kermit B. Karns
(A'49-31"53-SM'61) as Staff Engineer to
the Establishment Electronic Engineering
Section of the Federal Aviation Agency at
Kansas City, Mo, has been announced.

He previously was Chief of the Navi-
gation Nids Electronic Engineering Unit,

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

For the past several vears he has been
engaged in that field. He has developed
the theory of cancellation of reflected
radio waves and has engineerced techniques
to apply that theory to cancelling the in-
terfering radio wave reflections associated
with VHIE Ommniranges and Instrument
Landing Svstems.

Mr. Karnsisa member of the American
Institute of Electrical Engineers.

.
oo

Raymond Kendall (A’41-)M"45 SNM'57)
has been appointed Manager of Rescarch
and Engineering Programs at ltek Lab-
oratorices,  Lexing-
ton, Mass. %

He is a graduate F
of Case Institute of
Technology, Cleve-
land, Ohio, and has
taken special courses
in marketing and
managerial eco-
nomics at the Uni-
versity of Chicago,
Chicago, Il

He is a register-
ed professional en-
gineer in Ohio and holds othices in the
American Institute of Electrical nginecers,
He is Vice Chairman of the IRE Profes-
sional Group on Engincering Writing and
sSpeech. A member of the Alumni Council
at Case Institute of Technology, he belongs
to the National Pilot's Association and
the Bay State Flying Club. He has had
severial articles published and presents pa-
pers frequently.

Coming to Itek Laboratories from
Rayvtheon Co., Mr. Kendall has also
worked for Motorola, Coliins Radio Com-
pany and Kendall Radio Company.

R, KENDALL

2,
<

Appointment of Rollin H. Koontz
(A’53) as Chief Engineer of Nirtron-1"a-
cific, a division of Litton Industries, has
been announsced.

Prior to joining

Litton, he was a
specialist  in the
microwave com-

ponents section of
the Radiating Sys-
tems  Division of
Electronic Spe-
cialty  Company.
He also was Senior
Development  En-
gineer at Kearfott
Company, lie,, and
was with Sandia Corporation, handling
design and evaluation of microwave cir-
cuits, and in the Electronic Defense Lab-
oratory there as a microwave circuit de-
signer.

R. 1. KooxTtz

(C ntonned on paye $0.04)
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FILMISTOR 'C©

METAL FILM RESISTORS OFFER 5
DISTINCT TEMPERATURE COEFFICIENTS
TO MEET ALL CIRCUIT REQUIREMENTS

RUGGED END-CAP
CONSTRUCTION
FOR LONG TERM
STABILITY

EXCEPTIONAL
RESISTANCE TO
MOISTURE AND
MECHANICAL DAMAGE

SURPASS MIL-R-10509
PERFORMANCE
REQUIREMENTS

SPRAGUE COMPONENTS

Providing close accuracy, reliability and
stability with low controlled temperature
coefficients, these molded case metal-film
resistors outperform precision wirewound
and carbon film resistors. Prime character-
istics include minimum inherent noise level,
negligible voltage coefficient of resistance
and excellent long-time stability under rated
load as well as under severe conditions of
humidity.

Closc tracking of resistance values of 2
or more resistors over a wide temperature
range is another key performance charac-
teristic of molded-case Filmistor “C” Re-
sistors. This is especially important where
they are used to make highly accurate ratio
dividers.

Filmistor “C" Resistors are automatic-
ally spiralled to desired resistance values by
exclusive Sprague equipment. The metallic
resistive film, deposited by high vacuum
evaporation, bonds firmly to special ceram-
ic cores. Noble metal terminals insure low
contact resistance.

The resistance elements, complete with
end caps and leads attached are molded in
dense, high temperature thermosetting ma-
terial to form a tough molded shell for max-
imum protection against mechanical dam-
age, moisture penetration and repcated
temperature cycling.

Filmistor “C” Resistors, in Y8, Y4, V2
and 1 watt ratings, surpass stringent per-
formance requirements of MIL-R-10509C,
Characteristic C. Write for Engineering
Bulletin No. 7025 to: Technical Literature
Section, Sprague Electric Co.,235Marshall
Street, North Adams, Mass.

For application engineering assistance write:

Resistor Division, Sprague Electric Co.

Nashua, New Hampshire

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

RESISTORS

CAPACITORS

MAGNETIC COMPONENTS
TRANSISTORS

PROCEEDINGS OF THE IRE September, 1961

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.
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PRODUCTS
FOR MODERN
LIVING

UNIVERSAL

INVERTERS

A. C. Household Electricity

Anywhere . . , in your own car!
o Tape Recorders o TV Sels
o Dictating Machines o Radios
o Public Address Systems
o Electric Shavers o Record Players o Food Mizers o and
Emergency Lighting. NET

6U-RHG (6 V.) 125 to 150 W. Shp. W, 27 lbs, $66.34
12U-RHG (12V,) 150 to 175 W, Shp. Wt. 27 Ibs, $66.34

Auto Plug-in Home-type Portable
BATTERY

CHARGERS

NO INSTALLATION . .. PLUG INTO
CIGARETTE LIGHTER RECEPTACLE!
Keeps car battery fully charged in
your own garage! Needed more
A now than ever before—makes

motor starting easy! Operates di-
rectly from standard 110 volts A.C.current.
612CA4 (4 amp.) 6/12 V, Shp, Wt. 6 Ibs. NET $19.46
612CA6 (6 amp.) 6 /12 V, Shp, Wt, 8 tbs, NET $22.46
€12CA10(10amp.)6/12V, Shp. Wt. 101bs, NET $27.71

SHAV-PAKS

Keep Clean-Shaved! Plugs into Ciga-

rette Lighter Receptacle. Keep in

Glove Compartment, Operates Stand-

ard A.C,

o ELECTRIC SHAVERS

o Small Timing Devices , . . Tn CARS,
Buses, Trucks, Boats, or Planes.

6-SPB (6 V.) 15 W, Shp, wt, 24 Ibs, NET $7.97
NET $7. 97

12.5P8 (12V.) 15 W. Shp. Wt 2!4 Ibs.
ELECTRONIC

TUBE PROTECTORS

'Will Double or triple the life of all types of electronic tubes,
Including TV picture tube.

Automatic in operation, for use with any electronic
equipment having input wattage
of 100 to 300 watts, Fuse protected,
enclosed in metal case for rugged
construction and long life.

MODEL 250 (Wall Model) 115 V,

A.C, Shp. W!
DEALER NET $2.63

MODERN TABLE

@ RADIOS

Trim, modern clock radio
in ebony or ivory plastic.
Powerful 5 tubes inctuding

Model T- rectifier AM radio chassis
odel T-91 it built-in “Magna-Plate”
Clock Spcclﬁahom. antenna, Full-toned 4” PM

o Genuine Telechron Move-  speaker. Popular features
ment, include: Musical Alarm—
Self-Starting . . . Never radio turns on automatically
Needs Winding, Oiling, or at any pre-set time; Sleep
Regulating. Selector—lulls user to sleep;
Samphﬁd Clock Controls Automatic Appliance Timer
‘ for Radic and Sleep Switch, ~ —outlet on back of radio

1100 Watt Controlled Outlet. times any electric appliance
Automatic Buzzer Alarm.  automatically (up to 1100
Gold-Plated Bezel and watts). Cabinet 10% in.
Numerals on Large Bone. wide, 5 in, high, 5% in,
White Dal, UL Approved, deep. Wt. approx. 8 Ibs-

@ HAND WIRED—~NO PRINTED CIRCUITRY
"TILT-A-STAND’ RADIO
MOUNT OR THE WALL—-UNDER A SHELF—OR SET ON A
TABLE. PERFECT for every room in YOUR home.
Power-pached 5 tubes includ-

ing rectifier chassis. Built-in

loop antenna. Automatic vol-

ume contrcl. Full 4" Alnico
§ speaker. Distinctive Roman
numerals on dial, Size: 9%*
W x 47 D x 5%” H. AC/DC.
WLL. approved. Beautiful bake.
lite cabinet— Resists heat,
Shipping Weight 5% Ibs, Model T-87
Model T-91 Clock Radio, Black . . NET 822,45
Model T-91 Clock Radio, lvory , , ., NET 23.15
Model T-87 (Tilt-A- Sland). Black .« NET 17.47
Model T-87 (Tilt-A-Stand), Red . . . . NET 18.10

See your_Electronic Parts Distributor
Write Factory for Free Literature

ATR ELECTRONICS

!NC.

Quali ts Since 193
ST. PAUL l MINNESOTA—U S.A.
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\ graduate of the University of Mis-
souri. School of Mines and Metallurgy,
Rolla, with the B.S. degree in physics,
Mr. Kooniz is a member of Tau Beta I,
Sigma Pi Sigma, and ’hi Kappa Phi.

K3

Ihe Technical Materiel Corporition
of Mamaroneck, N. Y., manufacturers of
communicitions  equipment,  announces
the appointment of B. D. Pritchard (5'39-
M1 as Chief Engineer.

He has had considerable experience in
clectronic research,
He comes 1o TMC
trom MontanaState
College,  Bozeman,
where he was \'cn-
ior Research Engi-
neer and also acted
15 a consulting en-

wineer  for TNMC.
He holds the
B.S.E.LE. degree,

and is a member of
Fau Beta Pioand
Sigma N,

B. D. P211charp

Wilson S. Pritchett (S'41-.\"44-)M'50
SA'33) has joined Hallikainen Instruments,
Berkcley, Calif. as Chief Electrical Engi-
neer in charge of all
clectronic and elec-
trical aspects of in-
strument  develop-
ment  and  design.
For the past four
vears he has been
Chief lingineer of
Knopp, Inc., Oak-
land, Calif. P’rior to
this he was Associ- '
ate  Professor  of
Electrical I<ngineer-
g at the Univer-
sity of California in Berkeley

Mr. Pritchett has served as ‘Treasurer
and as Secretary of the San IFrancisco Sec-
tion of the IRE.

WS PrirceTT

°,
o

Joseph Reed (SM'51) has beerr named
Executive Enginner in the Svstems De-
partment of the Adler Electronics Military
Products Division. The Division develops
and  markets  transportable and  fixed
communications and ground support syvs-
tems, He was formerly Principal Engineer
at General Precision Laboratories,

Mr. Reed is a member of the American
Institute of Electrical Engincers, ol Sigima
Xi, and is a former Chairman of the West-
chester Subscection and the New York Sec-
tion of the IRE.

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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Rogell Associates has been formed to
sell technical electronic products to in-
dustrial customers in metropolitan New
York, Connecticut,
Long Island, West-
chester County,
and northern New
Jersey. The com-
pany is headed In
Paul S. Rogell
(S47-AM9 = M'S5),
who was most re-
cently  with  the
CBS  Laboratories
Division  of  the
Columbia Broad-
casting Svstem,
where he was Sales Manager of the Elec-
tron l'ube Deparzment.

He ed the Bachelor of Science
degree clectrival engineering in 1944
from lowa State College, Ames, and the
Master of Science degree in electrical en-
wneering, as well as the Professional de-
gree in electrical engineering from  the
California Institute of Technology, Pasa-
dena.

From 1948-1951 he was a develop-
ment engineer with the lazeltine Elec-
tronics Corporation, Little Neck, N. Y.
In 1951 he became Sales Manager in Gov-
ernment Sales for the Phileo Corporation,
Industrial Division, in Philadelphia, Pa.
From 1954-1959 he was with the Westing-
house Electronic Tube Division, Elmira,
N. Y., and held the positions of Sales En-
gineer, Field Salesman, and Product
Sales Engineer.

In August, 1959, Mr. Rogell joined the
CBS Laboratories as Sales Manager of the
Electron Tube Department, with responsi-
bility for sales, direction of manufactur-
ers’ representatives, advertising, market
analysis, commercial literature and sales
promotion  for photomultiplier, special
photosensitive and display  tubes. In
March, 1961, he became Sales Manager
for Memory Devices with responsibility
for ferrite core memories and subsystems.

ﬁf’"

. Rowin

A. B. Reiss, President of Stelma,
Inc.,, Stamford, Connecticut, has an-
nounced the appointment of Robert L.
Plouffe (S'30-\'51-5)M"56) as Vice Presi-
dent, Engineering.

He joins Stelma, designers and manu-
facturers of telecommunications equip-
ment, after several years as Director of
the Digital Systems Laboratory of 1'TT
IFederal Laboratories, a division of Inter-
national Telephone and Telegraph, At
I'T'T, he directed research, development,
and systems engineering activities for com-
munications networks.

He was instrumental in the organiza-
tion and direction of the 463-L. Strategic

(Continwed «nt puge 48:4)
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A compelling challenge —to assist
the orthopedically handicapped in
performing the simple and rewarding
manual functions that lead to richer,
more useful lives.

Working with orthotic and prosthetic
specialists in hospitals and medical
schools, Fairchild Research and De-
velopment personnel have done con-
siderable experimentation in this
field with strain gauges, special as-
semblies and Micrologic components.
Using these elements as sensing,
logic, control, and feedback building
blocks, it is thought that human
mechznisms for commanding and
verifying body motions may be clcse-
ly approximated.

Problems are myriad. The challenge
great. The rewards immeasurable.
We believe it a worthy goal to unlock
doors in the Human Horizon. If you
would like to share in a challenge
such as this, and yours is a relevant
background, we would like very much
to hear from you.

" HORIZONS

SEMICONDUCTOR

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF.- YCRKSHIRE B-8161 - TWX: MN YW CAL 853
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




reliability

Because it never varies from birth to death. a fingerprint is
the most reliable method of personal identification.
NAE silicon devices have fingerprint reliability hecause they
never vary in performance. even under extreme conditions of
temperature. shock or humidity. Test our semi-conductor
devices. You can count on them to perform with reliability.
These hermetically sealed, corrosion resistant units perform
at full capacity for the life of the equipment. Wherever
reliability is important specify NAE.
Here. at North American Electronics, Inc., we manufacture
Silicon Rectifiers. Controlled Rectifiers and Voltage Regulators
to exclusive specifications. These give them the finest
characteristics available. In process, reliability is further
assured by 100% testing to all specified parameters,
Get acquainted with NAE devices. Write for specifications,
data and details.

i 9. » . ooy
nae;,/mm rellizdy,

ERICAN ELECTRONICS, INC.

71 Linden Street, West Lynn, Mass.

TWX Lynn, Maoss. BOSU AFFILIATE OF @

R —

(Contimued frow page 4o.-1j

Air Command Control System and I'ro-
iect UNTCON, and served as a consultant
to I'F'TCS on the Air Foree 480-1. com-
munication support system prograni. The
165-1. project involved the development
anmong  other things, of a  large-scale
stored  program  digital  computer for
message switching. In the UNTCOM pro-
ject, he directed I'TT activities as well as
~erving as Deputy Director for this entire
pruio('l.

Holder of 15 patents in pulse and digi-
tal  communications,  Nr. Plouffe  has
made signihcant contributions to the art
of data transmission. He has puoblished
several papers on data communications
svstems, is o member of several profes-
stonal organizations, and a graduate of the
Massachusetts Institute of  Technology,
Cambridge.

.

o

The appointment of Robert L. Sink
(S'37 VL SMU8 Fro0) as Manager of
Engineering for Burroughs Corporation’s
Military Electronice
Computer Division
m  Detroit, Mich.,
has heen announced.

He joins Bur-
roughs  after 15
vears with Consol-
idated  Electrody-
namics Corporation,
where his laust posi-
ton was Manager
of Engineering. In
his new position he
is responsible  for
all engineering activity at MECD, re-
porting directly to the General NManager.

Mr. Sink received the Bachelor of Arts
degree, and after graduate study, the
Electrical Engineer's degree, from Stan-
ford University, Stanford, Calif.

R. 1.. NINK

Dr. Richard C. Sirrine (M'37) has
joined United Nircraft Corporation’s Nor-
den division as Assistant Chief — \pplied
Physics Branch, it
was recently  an-
nounced.

He comes o
Norden from Gen-
cral Electric Com-
panv's  Ndvanced
Semiconductor Lab-
oratory  where he
was  Manager  of
the s~urface studies
group. He received
the Bachelor of Sci-
ence and Master of
Science degrees, both in physics, from
Renssclaer Polytechnic Institute, Troy,
N. Y., and the Ph.D. degree in electrical
engincering from the University of [inois,
Urbana. He also attended the RCN Insti-
tutes, New York, N Y.

R. C. SIRRINT

Continned  n page 32.1)
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ULTRASTABLE MICROWAVE SIGNALS...

their generation and the measuring

and analyzing of their perturbations

>

At frequencies over 2 Ge/s. the generation
of extremely stable microwave signals is a
substantial problem. And even more vexing
is the problem of determining just how
stable a signal is, once a verv stable signal
is believed to have been achieved. Such
problems have become important  since
microwave signal sources are now necded
in many diverse ficlds wherein stability to
a few cycles per sccond is necessary
or desirable.

For all critical applications, two kinds of
instability are of primary concern: residual
frequency modulation, periodic or non-
periodic, as well as its cause, which we call
short-term instability; and drift, which
long-term instability.

power
output g - klyst =
S —
control ioop
reference stabilizing
cavity amplifier

frequency control

Oscillator Block Diagram
Figure 1

The best commerdially available signal
generators have these specifications: residual
fm of approximately hve parts in 10 or
better; drift, one part in 10% per hour
under ordinary environmental conditions.
As shown in Figure 1, a reflex klystron is
employed as the generator, part of whose
output is fed to a dual-mode invar reference
cavity acting as a frequency discriminator,
After  rectification, any error  signal s
greatly amphtied and employed to keep the
klystron closely locked to the mean frequen-
cy of the dual-mode cavity.

However, this is not all. Rugged mechanical
design, dc on all critical electron tube
heaters, broadband crystal mounts with high
sensitivity, and electronically regulated
power supplies as well as years of produc-
tion experiences are required to permanently

subdue some nasty problems and to meet
the specifications mentioned.

The only commercially available instrument
capable of checking ultrastable oscillators
to such specifications is arranged as shown
in Figure 2. and employs a unique quantiz-
ing circuit to detect f-m modulation and
frequency drift. Up to the point of detec-
tion. the circuit is Easically that of a double
supcrheterodyne  receiver of  extraordinary
stability and refinement. There is one differ-
ence however: because of extreme limiting
in the 2nd i-f amplifier, a sinusoidal input
signal is converted to  very steep-edged
square waves. These are differentiated. and
the positive-going spikes are used to trigger
a multivibrator which, by means of a delay
line, generates one constant-energy pulse for
each cycle of input to the 2nd i-f amplifier.
Each pulse has a constant amplitude E and
constant width t.

The average output voltage is o = E t f
where f, the 2nd i-f frequency, is the only
variable. By using a d-c. zero-center volt-
meter, with graduations in ke/s. plus or
minus frequency drift can be measured
around the initial frequency of the oscillator
under test.

If frequency modulation exists, there is an
a-c component superposed on the average
d-¢ level whose magnitude is dEo = E t df.
To recover this component for display, the
quantized pulse train is filtered to remove
the 120 kc/s carrier and frequencies over
20 kc/s, amplified. rectified. and applied
to a meter calibrated to read peak frequency
deviation.

This particular instrument, with a bandpass
from 15 cp/s to 20 kc/s, has drift scales

Figure 2
30 MC 120 KC QUANTIZER
BALANCED | 30MC IF AMP 120 KC IF AMP 120 KC I (DISCRIMINATOR)
MIXER AND AND +50Kke] AND METERING
MIXER LIMITER 3 AMPLIFIERS
TEST VARIABLE \
SIGNAL XTAL OSC 29.880 MC v\ \
INPUT AND XTAL
MULTIPLIER OSCILLATOR e
CHAIN
DEVIATION PRIES
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of £ 5 and £ 50 kd/s. cight peak devi-
ation ranges from 10 to 30,000 ¢ps. Mini-
mum measurable f-m deviation varies from
0.3 cps at L-band to 2 cps at Ku band.
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Figure 4

LFE makes both of these instruments: the
814 Series of Ultrastable Oscillators and
the Model 5024 Stability Tester. Figures
3 and 4 illustrate typical X-band peak
deviation versus output and disturbance
frequencies respectively, and figure 5 shows
both a Model 814 oscillator and a Model
5024 stability tester. The small instrument,
also shown and available, is a Model 240

Figure 5

tunable filter for spectrum analysis  of
disturbance frequencies.

An interested reader can obtain much more

detailed information by requesting Bulletins

814 and 5024. For these bulletins, or the

answers to particular questions, write Mr.

Perry Pollins at the address below.

LABORATORY FOR ELECTRONICS, INC.
Instrument Division

714 Beacon Street, Boston, Massachusetts

49A



50A

Individual unit assembly is first step in
construction of antenna. Here four dipole
antennas mounted on ground screen are
being connected to one end of Foamflex
feed lines. Special Phelps Dodge con-
nectors are used to link the lines to the
dipoles and four-way power dividers.

Completed quadrant elements are raised to platform for placing
into position on pedestal mount.

Completed quadrant elements, ready for placement on pedestal
mount. Each quadrant is pre-assembled in exactly the same mannrer.

An example of a center element unit that
can be inserted into the Avien-Bogner array.
This element forms a separate unit that can
also be used as a portable ultra high fre-
quency antenna.

Foamflex® Coaxial Cable helps put and keep
this advanced antenna system on the track!

A feed network of 3g’’, 50 ohm Foamflex coaxial
cable is a critical part of the fully automatic Avien-
Bogner acquisition and tracking antenna that repre-
sents an advance in the state of the antenna art.
The efficient operation of this sensitive antenna is
greatly increased by the low loss, high phase stability
and electrical uniformity of its weatherproof Foam-
flex feed line assemblies. Special connectors, de-
signed and fabricated by Phelps Dodge, link the
Foamflex lines to double-tuned, strip-line, four-way
power dividers in each quadrant element of the
antenna.

Designed for Edwards Air Force Base, this modu-
lar array is assembled from identical quadrants, each
equipped with power dividers, dipole antennas and
cigar elements. In contrast to the heavier, fixed-type
paraboloids, the lighter, smaller Avien-Bogner model
costs less, yet has high acquisition capability for

WHEN WRITING TO ADVERTISERS PLEASE MENTION-—PROCEEDINGS OF THE IRE

telemetry information through the use of three auto-
matic tracking modes. Quadrant elements may easily
be replaced when changes are desired in frequency
bands, due to the simple design and construction of
this antenna.

The feed system was planned, fabricated, cali-
brated and installed by A-T Electronics, New
Haven, Conn. Accurate uniformity of electrical
length for each cable was maintained from cable to
cable within one degree at 2200 megacycles after
bending.

The outstanding qualities of semi-flexible, alumi-
num-sheathed Foamflex have been proved in a
number of applications where low loss, long oper-
ating life and a low noise to high signal level ratio
are essential. If your specifications call for a coaxial
cable of the highest efficiency, we recommend you
investigate the capabilities of Foamflex.

September, 1961



Self-tracking Avien-Bogner acquisition array
has capability to telemeter data from vehicles
traveling in the far reaches of space.

Center element unitis connected to the junction
box of the Avien-Bogner antenna.

\
A

|
o AT - S

CORPORATION [E i
300 Park Avenue, New York 22, N.Y
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Angelica Uniforms and Vlctur Gloves
Help Prevent Clean-Room Contamination

Victor Monofilament Nylon Gloves

Angelica has been appointed the only
distributor of Victor Gloves, the finest protective
gloves made. Victor’s non-contaminating gloves
of monofilament nylon with plastic coated
palms, have maximum touch sensitivity for
precision operations. Victor Gloves Inc. collab-
orated with Bell Laboratories, Inc., in develop-
ing these gloves and Bell is currently using them
in the assembly of select devices sensitive to
physical and chemical contamination.

Other models include ambidextrous gloves
and gloves for LOX parts.

Static-Free Dacura™ Uniforms

Angelica’s coveralls and frocks, of com-
fortable moisture absorbent Dacura (Dacron**
polyester and rayon), are non-linting, acid
resistant and static-free. The tight weave of
continuous filament yarns resists passage of
contamination from the skin or undergarments.

There is a complete “engineer designed”
line of Dacura, Dacron, or nylon uniforms and
accessories by Angelica and Victor Gloves Inc.

Mail this coupon to the nearest Angelica

office below. *Reg. T.M. H. P. Ogden Co.

**Reg. T.M. of Dupont

u@ IRE People

(Continucd from page 13.1)

A native of Port Henry, N. Y., he
served with Army Signal Corps and the
Army Air Corps during World War 1. He
was engaged in research engineering as-
sighments with Battelle Memorial [nsti-
tute, Columbus, Ohio, from 1950-1952,
joining General Electric in the latter vear.

Dr. Sirrine holds memberships in the
Electrochemical Society and the Ameri-
can Physical Society.

o

Roger L. Sisson (S48-\'50-)\I'51),
noted management consultant in the Held
of information technology, has been ap-
pointed to  direct
advanced programs
at Auerbach FElec-
tronics  Corpora-
tion of Philadel-
phia, Pa., and New
York, N. Y.

He will be re-
sponsible for initi-
ating new programs
and directing spe- a
cial projects in the
field of information
technology. He also
will serve as a technical consultant and
advisor on management systems projects
and long range corporate planning. Auer-
bach Electronics Corporation is a systems
organization in the information processing
sciences, with complementary services in
systems engineering, equipment design,
programmed teaching and product and
market planning. Mr. Sisson will be lo-
cated in the Philadelphia headquarters.

Previously, he was Manager of Pro-
gram Analysis at Aeronutronic, a division
of Ford Motor Company, where he also di-
rected system design and programming for
the Army Tactical Operations Central.

In 1950, he joined the Electronic En-
ginecring Company. As an engineer, he
was engaged in the design, development
and testing of data processing equipment.
Beginning in 1951, he served as an engi-
neer with National Cash Register Corpora-
tion. Later he became Manager of the
firm’s Customer Computing Services, an
activity which he organized.

From 1954-1958, he was a partner in
the management consulting tirm of Can-
ning, Sisson and Associates, working on all
facets of electronic data processing and
business systems. He analyzed computer
market potentials and designed production
control, accounting, and inventory con-

R. L. Sissox

1 T trol systems for manufacturing, railroad,
| Send literature on White Room Uniforms | and retail firms, to mention a few.
| and Gloves. l From 1954-1956, he served as a lec-
| | turer in the Business School of the Uni-
| Name Title 1 versity of Southern California. He also per-
| | formed operations research studies for the
| | University of California, at Los .\ngeles,
| Company____ = —— | from 1954 to 1958. An active lecturer and
| writer, he founded the Data Processing Di-
1427 Olive St., St. Louis 3, Mo, Address ( gest, i's co-.author.of a book on management
107 W. 48th St., New York 36, N. Y. | | decision simulation, and has published ex-
};SONWM,'f,::,‘;?v:"uf'x;;ffeslG"(':';'ﬂ',s : City Zone _ State._ _ : tensively in technical publications.
317 Hayden St., N. W.. Atlanta 13,62, ] | (Continned on page 564)
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Somewhere in a wasteland, the Air Force Minuteman
will keep its lonely vigil all through a thousand nights.
Buried and untended, it must be ready to spring to life if
the buttan is ever pushed.

Minuteman poses a real challenge to the New Reliability
—reliability which must guarantee successful firing at any
moment in the far {future. Each of the missile’s systems,
each of its thousands of electronic components, must func-
tion perfectly at that given moment. For once the missile
is lowered into its silo. no human hands again need touch it.

The Minuteman's critical guidance and control system
has been entrusted to Autonetics. We are proud to be a

member of this United States Air Force missile team.

\

Electromechanical Systems by Autonetics 4’],, Division of North American Aviation
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A fresh
NEW Jook
in instrumentation

...Shown for the
first time
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NEW additions to a proven line of R-F equipment...
BORG-WARNER CONTROLS’

TEST INSTRUMENTS

New styling...new convenience...
new versatility...new accuracy!

Now, a fresh new approach to precision lab-
oratory test instruments...designed and engi-
neered by Borg-Warner Controls to meet the
most demanding needs of industry. The result
of 15 years of leadership in high-power radio-
frequency equipment, these new instruments
are superior in styling...in convenience and
versatility...in accuracy and performance.

Clean, functional design. Handsome two-tone
brown and beige color schemes. Simplified con-
trols—no crowding or confusion of knobs. Fin-
est quality meters for quick, clear, accurate
readings. Most important of all, better reso-
lution due to improved design. Don’t buy any
laboratory quality test equipment until you’ve
examined these advanced new models!

FOLD-AWAY

CARRYING HANDLES

«
WIND-UP
POWER CORD
SE==SWR INDICATOR iy N I
MODEL M-40) R U 2 |
INFUT SELECT : N
BORG-WARNER CONTROLS e 2 =
SRS, wARNER cONTROLS odn - a
ON  RICORDIR DS Biag MA scau s w00xn =

A VERSATILE! Al instruments
‘ 9 " .' can be used on beneh,
y or rack-mounted

wen NORMAL
W u-.}., o

-

T‘ ! e |
.50 et *
YETrd LoAees «
[ &4
lm./.\'.

Write or call for technical bulletins on
Vacwum Tube Voltmeter (10 CPS/4 MC) ...
Volt-Ohm Meter (20 CPS 700 MC)...VSWR Indicato
oo . R-F Power Meter...R-F Signal Generators
covering HE, VHE, UHF and SHF. For your
coneenience, local sales represcutatives arve arvailable
for demonstration and consu fon 1

BORG-WARNER

HOUY are

BORG-WARNER CONTROLS

DIVISION OF BORG-WARNER CORPORATION

P. O. Box 1679 « Santa Ana, California
Phone Kimberly 5-5581 o Teletype S Ana 5291

@

BW

CONTROLS




FOR PUBLIC o, P memeomie
ADDRESS, RADIO,

. ° A Science and Master of Science degrees in
O n l n r e ' e S, electrical engineering from the Massachu-

setts Institute of Technology, Cambridge

o N E 4 o o ~ > He is currently a member of the National
Ndministratin mitte ¢ IRE
S ERI E S | ’rofessional Group on Electronic Comput-
v ers. He has been active in the Associatic
for Computing Machinery, the In
& of Management Scienc ces, and the Opcra
tions Research Society of America.
of proven quality! -

Ferdinand H. Soufal (\\'54) has bheer
promoted to District Sales Manager in the
Double Contact Area midwest by Motorola Semiconductor Pro-
ducts, Inc., it was recently announced. He
had been a sales representative for the

Phosphor bronze knife-switch socket contacts engage both
sides of flat plug contacts.

Socket contacts phosphor bronze, cadmium plated. Plug firm. T .
contacts hard brass, cadmium plated. Insulation molded B“f“r}' jormng .\Iﬂﬂlﬂf("ld 1 1‘)().(). he
bakelite. Plugs and sockets polarized. Steel caps with baked was Project Engineer for Stewart Warner
o crackle enamel. 2, 4, 6, 8, 10, 12 contacts. Cap or panel Electronics in charge of redesigning, test-
5-406-AB mounting. ing, and repackaging equipment for pro-
Information on complete line, in Jones Catalog 22, Elec- duction.
trical Connecting Devices, Plugs, Sockets, Terminal Strips. In his new capacity, he will have re-

Write

sponsibility for Motorola semiconductor
component sales in eastern lowa and south-

H OWARD B. J ONES D IVISION castern Wisconsin, He will have his head-

CINCH MANUFACTURING COMPANY quarters at the firm's area office in Chi
cago, [l
CHICAGO 24, 1LLINOI S Mr. Soufal 1= a graduate of the Xmert-
DIVISION OF UNITED-CARR FASTENER CORP. can Television Institute of Techuology

o,
oo

orege vencer (. -.\'3

has been named Engincering Manager of

s I g | Divis of 12 Resisto

| = Delay Llnes C(r:;pur::llli»n,”H;ll\\\l'-l ( e e
F . R R l I - fabricated of o 1 recent

PHELPS DODGE announcement |

| S O LATO R S STYROFLEX® SPIRAFIL Ui 9l [atg

FOAMFLEX" COAXIAL CABLE s backround

of electronic knowl-

edge and exper-

b L] TN icnce to his new
(VLA position.  Prior  to

A-T can supply Delay joining Erie-Pacilic,

-for exceptionally Lines fabricated of t:“ ifrlii:i'rw':,(fmf o
high performance.'_ any Phelps Dodge Suy S '

g Minuteman  Test
coaxial cable from

. Requirements and Evaluation Group at
a full range of sizesS @ %'diameterthrough North  Americ Aviation's  Autoneties
1%" diameter in
30-day

Divistonr in D
compact packages
deliveries

Chief Project Engineer on mediume-size
to suit your needs. Military and Cnnnncn‘i;l! Data Systems
Here is accuracy at Beckm;m Systems I)l\lslf)ll in Ana
within +.02 nano- h.cun, C]'!I,, .n}(l Project !nn'guwcr inr‘lll(,

= General Electric Atlas Missile Data Cen
seconds . . . broader ter in Syracuse, N. Y.

N - band operation . . . In his work on the Erie-Pacihe line of
{ - lower attenuation digital counting and control systems, he
W\ A and greater stability. will be responsible for all engineering de
; ' Write for \'(‘*h};mwm m(‘lmlmg lnzxswyvlr('tlltr\u logic

\ [ free catalog design and mechanical engineering

Mr. Spencer holds the B.S.EEL degree
A-T ELECTRONICS,. INC. from Oregon State College, Corvallis, and
DE MORNAY BONARD' 15 Lawrence Street, New Haven 8, Conn. has taken advanced work at Syracus

University, Svracuse, N. Y. He isa mem
FABRICATORS—DISTRIBUTORS ber of ATEE, I8SA, and Phi Kappa Phi
DE MORNAY-BONARDI OF PHELPS DODGE Sigma Tau, Eta Kappa Nu and i M

AX B . e D
780 So. Arroyo Parkway, Pasadena, Calif. T COAXIAL CABLE Epsilon, honorary fraternities.
See pages 50A-51A .
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KLYSTRON
AND TWT
ACCESSORIES

FOR LITTON AND OTHER TUBES

Klystron Focus Coils
TWT Solenoids

Water Loads
Radiation Shields
Cathode Sockets & Fingers

PROCEEDINGS OF THE IRE September, 1961
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Litton microwave tube accessories have largely been confined in
the past to those required by Litton tube users. Now, Litton develops
and produces a variety of tube accessories to customer specifications,
regardless of tube manufacturer or application.

Focus Coils and Solenoids: Foil or wire wound in any size — from
low-noise TWT’s to super-power klystrons. Epoxy impregnated by
vacuum or pressure. One terminal board. One coolant input/output
manifold. Leak-resistant cooling systems. Integral lead shielding.
Water Loads: For L through C bands. Seamless aluminum guide
construction. Light, short, versatile. Excellent pressure integrity
to 50 psia. Super or medium power. Low VSWR with high peak and
average power ratings. Typical L-band unit tested to 20 megawaftts
peak power, 50 KW average power.

Other Litton tube accessories are radiation shields, differential
thermopiles, and cathode sockets and contact fingers.

For more data, write to: Litton Industries, Electron Tube Division,
San Carlos, California. Or telephone LYtell 1-8411.

LITTON INDUSTRIES
Electron Tube Division

MICROWAVE TUBES AND DISPLAY DEVICES

57A



ANNOUNCING Spir-0-foam! [ESasiaasads

Henry P. Steier (M'34-SM'56) has
been appointed as Regional Sales Manager
for Intercontinental Electronies Corpora-
tion, it was recenth
announced. He will
be responsible for
sales and customer

clations in  the
Washington, D, C

Maryland and Vir
ginia area.

Known as IN-
TEC, the company
is an affliate ol
Compagnie Gener-
ale de Telegraphic
Sans Fil (CSEF) and
produces clectronic  cquipment used in
air traftic control. It also designs and man-
ufactures airborne radar and ground sup-
port equipment and UHE communications
systems.

’rior to joining INT'1XC, Mr. Steier was
l)lslrlct Representative for Maxson Elee-
NEW, Non-returnable, No-charge, Reel ration, ()|(| ] orge, I"l P re-
Maiched Spir-O-lok Connectors \ IoUs he was associated with former
:::r;:‘_’ :’F SE:S"G"‘:‘Q"""C"’“O"‘ and Measuring Federal Aviation Agency Administrator,
a-liyed pu:w“f”m % R. Quesada, in Washington, D. C.,

Special Assistant for Technical Informa
tion,

He is a member of the Aviation Writ
ers’ Association,

H. P St

o,
e

Edwin M. Stryker (A'34-M'39) ha
joined the Univac Communications [
partnent as a development engineer st
pervisor, it was re-

cently ,um.(a
NEW Aluminum Sheathed,

ient of new com
i tiol 1

] [ ]
Semi-Flexible Coaxial Cable -
Before joining
St. Paul Univae,
he spentten months ‘

Low-loss Broadband Performance Quality Assured by Prodelin . . . with the General AL S
. I oo MLSTRYKER
Designers and Manufacturers of “Job-Packaged’” Antenna Systems {\1' Ne*\ll ! ‘
Nvision nea
Spir-O-foam a cellular polyethylene insulated coaxial cable, with its companion 1053

Spir-O-lok connector, now answers industry's demand for truly matched perform-

. g ¢ as an lny ring Group Head
ance. Spir-O-lok cannectors are backed by years of service-proved features, 1960, he was an UEIEHEATTES SAGU

including simple field assembly without special tools, to provide improved at Collins Radio Company, Cedar Rapids
reliabitity for economical maintenance-free service. The development of Spir-O- Tow:a; and from 1951-1933 he was a vide
foam with Spir-O-lck connectors demonstrates the single source capabi'ity of engineer with the Ilinois B clephone

Prodelin, offering complete product line versatility without equal.
Spir-O foam is suppiied on non-returnable reels, at no extra charge, to eliminate
two-way freight costs and laborious record keeping. Immediate delivery — ¢ -
Stocked from Coast to Coast. Send for Catalog 598 gree in electric engineering  Ir the
University of Ilinois, Urb 1951, He
is a member of Eta Kappa Nu, honorary
clectrical engincering society.

Company.
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