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Vhat promises to be one of the most important panel discussions
ever held at an IRE International Convention is rapidly taking form. Its
subject is:

ELECTRO-I‘-’.AGE-IE'I‘IC COMPATIBILITY - ITS SIGNIFICANCE TO SURVIVAL

3Session #29 March 28, 1962 10 A.M, - 12 noon
Grand Ballroom - Waldorf Astoria Hotel - MNew York

The panel discussion will be conducted by experts from government
and industry and will include a critical review of the objectives and future
planning of the DOD Electronics Compatibility Program - not only a vital part
of our national defense but an increasingly important part of peacetime installa-
tions. The panel is being sponsored jointly by the Professional Group on
Radio Frequency Interference and the Professional Group on pilitary Electronics.,
The Moderator and four of the five members of the panel are as follows:

Moderator: Frederick R. Lack, Director EIA Engineering
Depariment

Gen, F, L, Ankenbrandt, RCA, Camden, N.J. - Cost of Radio
Frequency Interference

Mr. Donald 4. Fink, Philco Reszarch Center, Bluebell, Pa. -
Review of Radio 3pectrum Conservation

Mr. Richari P. Gifford, General Electric Co., Lynchburg, Va. -
Spectrum Pollution

Brig. Gen., John A. NMcDavid, Communications Electronics,
Joint Chiefs of Staff, Washington, D.C. -Management
of the Military Radio Fregquency Interference Program '

Because of the basic questions which will be discussed by this panel
the Session will be of particular interagt to management and to project engi-
neers who will have to incorporate compatibility intoc system design_.

Publishers and manufacturers of equipments and components s who are
affected by the DOD Electronics Conpatibility Program, are being asked to have
special exhibits at their booths; in the Coliseum, after the Session.
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Cha.E:er Activities:
The following p;per- were del\vered at Chapter Meetingn'

Chicage Chaete . October 10, 1961
"“Designing Land Mnbﬂe Ci ication Systems to
Minimize RFI" - by Curt Schu.lt:. Motorola Inc, .
Chicago, Nlinois.

Chicago Cha.ﬂel;

""Elestromagnetic Compatibility Analysis Center”
by Stanley I. Cohn, Armour Research Foundation,
Chicago, HOlinois.

“'Spectrum Signature Measurements' - by Herb M.
Sachs, Armour Research Foundation, Chicago,
Ilinois.

November 10, 1961

San Francisco Chapter November 27, 1961

“Interference Considerations for Communications
Satellites” - by J. J. Downing, Lockheed Missilcs
& Space Co., Palo Alte, Calif.
San Francisco Chapter July 18, 1961
"Microwave Inferference Problems and Solutions™
by R. H. Stone, GE Microwave, Palo Alto, Calif.

November 14, 1961

Fort Worth Chapter
""Selective Sigi:aling” - by D. W. Land, Motorola
Comm. and Elec., Inc.
Los Angeles Chapter October 19, 1961
"Purpcses and Philosophy of the PGRFI" - by H. L.
Malone, Genistron, Inc., Los Angeles,
“'Systems Approach to Interference Control"” - by
K. R. Schuette, Filtron, Inc., Culver City.
Philadelphia Chapter December 19, 1961
""Field Engineering.and Monitoring Bureaus' Role in
Interference Elimination” - by Frank M. Dratokvil,
FCC.

CANAVERAL SECTION PETITIONS FOR CHAPTER:

John E. Bush, Temporary Chairman, PGRFI, Canaveral
Section, Pan American World Airways, Patrick Air Force Base,
Florida, states an organizational meeting will be held in January as
a result of a petition for a chapter to the Zanaveral Sectxon of the
IRE. Mr. Bush states:

"It is anticipated that through this medium, professional
exchange of the Missileland's Interference Control problems and
solutions can be accomplished for all concerned.'’

BIBLIOGRAPHY TO BE SHIPPED FEBRUARY .14, 1962:

The Bibliography oa Interference, which has been mentioned
in several previous Newsletters, is scheduled to be shipped
February 14, 1962 to paid-up members of PGRFI. If any members
know of others who are thinking of joining PGRFI, it would be well
worth their while to be told that they can receive the Bibliography
iree of charge but that there will be a aubltamizl cost thereafter.

WASHINGTON CHAPTER HOLDS DECEMBER MEET!NG'

A meeting of the Washington Chapter was held December 19,
1962, at which time D. R. J. White, of White Electromagnetics,
Inc., Bethesda, Md., gave a talk on "Scoring Criteria for Dexermin»
ing RFI Damage to Comrnunication-Electronic- Synem"

' tory.

" electron density which exist in nmuniform plasmas.

REQUEST FOR LISTING OF LABORATORIES DOING RFI
WORK:

The following letter ha. been received by your cditor:

"As per your invitation I would like to zugien an
addition I would like to see in the JRE Professional Group on
Radio Frequency Interfe=cnce Newsletter.

"Because of the fact that ws are doing Radic
Frequency Interference work, we are always asked to
suggest the locxtion and facilities of ﬂther laboratories doing
this work.

"1 would like to see in every ise.e of the Newsletter
a listing of the following:

1) The location of Laboratories doing Radio

- Frequency Interference work.

"2} Type of certification authorized.
"3) Type of service they can provide.
Yours truly,

L. Auerbach
Radio Frequency
Section of Code
932
Material Lab.
N.Y. Naval
Shipyard
Brooklynl, N.Y.
Your editor would also like to see such information
available to the members of PGRFI because it would save
him much time in answering telephone inquiries from all
over the cbuntry on just this subject. Will all laboratories
kindly send in the asked-for information and vour editor
will start running it in the next issue., Please include
telephone num™cr and name of person to call in each labera-

ITEMS ol INTEREST
DECEMBER 196L

in PROCEEDINGS of the IRE,

‘A apecial issue of the Proceedings of the IRE on
Plasma has many articles of interest to those engaged in the
control of spurious electromagnetic energy. It is not
possible to mention all of them but the following are some
pertinent excerpts:

From: "Plasma Physics - An Elementary Review

by M. P. Bachynski, Research-Labs., RCA Victor Co., Ltd.,

Montreal, Canada, is a section on page 1760 on Plasma
Noise as follows:

"As a result of the interaction between electrons, ions
and neutral molecules in a plasma, electromagnetic energy
is generated and emitted by the plasma. This emission of

‘passive’ radiation from the plasma can be duezo a variet\

of ‘physical processes such as: bremstrahlung - the b
deceleration of particles due to an atomic encounter; the
release of energy during recombination of an electran-ion
pair; or Cerenkov radiation from the 'bow wave'! formed when
particle velocities exceed the velocity of light in the medium
or unstable plasma oscillations arising from gradients of
The
‘radiated energy is in general nonccherent, varying over a
wide continuous spectrum of frequencies and thus appears

prmcipally as a noise signal.

"Thil nohe can impose llmi!ahonl on the lenlxtlvuv

~of an ;megm receivmg ‘system by rai-Lng the noise level of




of the environment in which the environment in which the become well-established in the art.”
transmitting and receiving system operates and hence defeating ;

the advantages gained in using masers, parametric amplifiers Narrow-Band and Wide-Band Noise Figures

and other low noise receiving devices. The ‘noise’ radiated :

from a plasma is not, in all cases, necessarily a detrimental On papge 1954 is a letter from Paul J. Beneteau, Fairchild
effect such as it is in communications. Thus if the snectral Semi ductor Corp., M in View, California. The Introduction
distribution of the emitted energy is characteristic of the states:

plasma properties, a2 measurement of the microwave radia-

tion provides apecific information on the plasma. As an "There are at present two generally used methods of
example, knowledge of the radiated power gives a measure of specifying transistor low-irequency noise figure {NF}: a wide~band
the electron temperature in the plasma, and this hag been used and a narrow-band methou. The wide-band method averages noise
as a powerful diagnostic technique. Further investigations over a wine audio range in a carefully controlled roll-off amplifier,
have been focused on the microwave radiation from plasmas while the narrow=band method measures noise over a very narrow
produced by hypervelocity bodies in the hope of providing a band at a spot frequency, usually 1 kc. In the hope of removing some
means for detection and discrimination of such vehicles ar they of the corfusion regarding the relative merits of each measurement,
enter the atmosphere. they will both be very briefly discussed.”

A major difficulty in the above-mentioned applications is
an understanding of the fundamental processes. For a plasma
s a steady state, macroscopic radiative transfer convepts RFI FORECAST for 1962:
without detailed knowledge of the atomic processes can be
applied and the emission spectrurn delermined from the
rlectromagnetic wave absorption, transmission and reflection
properties of the plasma. These determinations are

Electronic Industries, January 1962, on page 117, includes
and RF1 forecast for 1962 as foliows:

warmplicated by the nonuniformity and geometrical configuration “The government has a large order they want filled, The

of the emitting plasma. However, most practical plasmas of ‘Inventions Wanted' publication contains the foilowing: Interference
interest are not in equilibrium, and as yet a considerable Reduction Technigues. - Unintentional interference may seriously
amount of theoretical work remains to be dons on nen- affect the performance of communication-electronic equipment/
equilibrium radiation. Furthermore, few reliable quantitative systems. Simplified and/or new means for reducing unwanted trans-
measurements are available to guide the theoretical work."” mitter emissions and undesired receiver responses, especially on

miniaturized equipments are required.
Oscillations and Noise in low-Pressure

DC Discharges "We have heard it said that enough money hzs been spent on
the general areas of investigating RFI, and that now the knowledge gained
4 is an article by F. W, Crawford and G. S. Kino on should be applied. This statement is not meant to imply that we :

stop investigating, only that we now build our equipment to overcome

the problems. Eguipment is still being built that generates or adds
‘This is a review paper concerned mainly with oscillations to the already existing RFI problems,

and fluctuations which have been observed to cccur either

spontaneously or as a result of deliberate excitation in low= "Generally RFI is considered a very sophisticated subject,

pressure, hot-cathode plasmas. Experimental observations on only for experts. Having attended several meeting vurselves, we

high - and low= frequency effects occuring spontaneously are must, to a certain extent, agree. This has been part of the holdback on

discussed, and speculations are made about the possible gener- more RFI-free equipment. The working engincer becomes 'snowed

ation mechanisms. In many cases, theories of these under' when he starts to look into the subject. A step in the right

meckanisms; Have been treated in experiments involving direction was accomplished when the IRE Professional Group on RFI

deliberate excitation of oscillations, ana comparisons are made held tutorial sessions in conjunction with their symposium at

where relevant. Washington, D. C., last June. However, more of this missionary

type of work has to be done. Until it is, we will not make the

page !707. The following is the surnmary:

“For device applications, and to relieve the difficulties necessary progress.”

which occur in quantitative experiments in plasma physics, it

is ii.portant that the sources of spontaneous oscillations be Shielding and Enclosure:

U o 51 4 . i ib. - i : s 5 '3 -

nderatoo’d and suppre §§ed if possible 'The paper includes Electronic Industries, Januiry 1962, carvics a 2-page

a2 discussion of work which has been carried out to reduce

these effects, and concludes with some suggestions for further article under the above title by Cyril P. Durnovo, Adler Electronics,
4 ’ Inc., I LeFevre Lane, New Rochelle, New York. The sub-title

lines of attack on the problems.™
states:

Low~Frequency Noise in Backward Diodes

"The problem of protecting an area from excessive
electromagnetic radiation is becoming increasingly important. But

In the Correspondence Section, page 1939, is a letter from i s §
W. C. Follmer, Philco Research Center, Blue Bell, Pa., with very little has appeared on the how to aspect. Here's a thorough-.
3 treatment of the subject." i :

the above title. Al excerpt from the last paragraph is as s : -

follows:
BRevs Hallicrafters Sets Up RF] Design Consulting Service:

‘The results of these experiments have indicated that it is
possible to operate backward diodes as low noise mixers up to
approximately one-tenth the cutoff frequency associated with the
~alley capacitance and the parasitic series resistance.”

The Hallicrafters Company, Chicago, announces the
establishment of a new radio frequency interference design and 2
consulting program aimed at manufacturers of ‘military and commercial
systems which are required to meet RF1 design specifications. ;
Thomas B. Brown, director of the electronic companbﬂxt) laboratories

Law for Noise Loading of Multivoice-Channel FD is in chargé of the pragram.

On page 1952 is a letter from C. A. Parry, Page Comm- 3 : 2 .
urications Engineers, Inc., Washington,. D. C. The opening Instrumentation {or Radio ancrferen:e L‘ieaeuremems.
paagraph'af the lestes statss; g _ Under the above title an article appeared in tieclronic
Industries, March 1961, by Fred Haber and Ralph M. Showers of the
University of Pennlyivania. The -u‘b-nﬂe states:

"The concept of using a white noise signal with uniform
power density over the baseband for the analysis and testing of z
multi=voice~channel systems using FD multiplex has now "Interference inntrumenta!ion is duided, genernny. into two




y Mxryhnd. under the’ abave title -
fference, ‘1961, and appelru in

ln bigh lpeed data tran:muainn -yutema. the

ining after conventional equxlixatxon is often -
1 rge’ to cause ser imu conuequencel. especlany i
5 B il : s hén: combmed with noise and vanoua equipment imperfections, .
Fred Kugln: and Albert R. Kall of Ark Elecu-onica S 1mpluse noise is widely's ized as the most troublesome
'poratinn. Willow Grove, Pa.; bnve puhunhgd a 3-page nomograph " godrce of intesference-i in many data transmission’ systema.
er the above title in. El.ecttonicl. ‘The first In the zpproach descnbed in this; ‘paper, highly accurate and
ngra.ph st:.tel. - flexible distortion correction plus 2 Jarge reduction in the

; eifects cf :mp!uac noxee are arh;eveé. -

.u.ﬁﬁ’ N rrL_q PR
iplex e!.ectran.ic ‘ym S. . ltl une
thick a kigh—pawex-

. > "This approach utilizes ; ‘gecrambler! {or
‘predistortes}_ at the transmitting station and & 'descrambler’
-at the receiviog station, The *scrambler! consists.of an
ad;nntable evice ‘called the ISIC! (Inter-Symbol Inr.erf:rence ’
Cerrector) and a ﬁxcd, umear' ‘filter. The descramblcr

§ conmm ni' nother 1sic and a *deamear’ filver.. The use- of
e dhppmg: ircait to clip the. hxgh noise pulses )ust a‘bove the
i Bi. nal level also und:r mveshgation.

rion on.l) 3 onc ISIC alone xs y
sary’ to usc botk a- fu:ed ang,




Resistors'’ were written from a paper given by J. G, Curtis,
Sr. Applications Engineer, Corning Glass Works, Electronic
Components Department, Bradford, Pennsylvania, before the
October 5, 1961, meeting of the Metropolitan Area Chapter of
the Professional Group on Component Parts in New York City.
Coples of the original paper titled ""Using Resistor Current
Noise As a Quality Indicator’’ may be obtained from Mr. Curtis.

Aentioned on page 4 of Newsletter No. 19.

ELECTRONIC DESIGN, JANUARY 4, 1962, ITEMS OF
INTEREST IN:

DOD's Electromagnetic Compatibility Program

A 2-column discussion of the above Program and
sume of the answers to designer's gquestions which will come
from the Electromagnetic Compatibility Analysis Center,
Annapolis, Maryland, starts on page 35.

Slip-R:ng Contacts in RF Noise

‘For Reliable Slip-Ring Contacts,
specily Surface Finish, Brush Pressure’ by Benjeamin Sachs,
Paratron Division, USECO, Inc., Mt. Verron, New York,
starts on page 4. A section, particularly of interest trom an
nterference standpoint, is aeaded "Poor Contact Causes Open
ruits, RF

An article titled

Noise ':

Poor brush-to-collector ring contact resistance in
recision rotating components such as synchros and resolvers

_aases oper. circuits, rf noise, electrical error and high nall

-oltages. Two difficulties result from incorrect brush
sressure: if the pressure is too low, vibration and shock will
avse d iities in the circuit; if too high, increased wear
ttne ! and slip rings will substantially reduce

life.
1+ aiso will be objectionable).

(Cn some cases the additienal mechanical

The consequences of poor surface finishes are
tively large variations in contact resistances and the
lant lowering Of the anits' signal-to-noise ratios, It has
und that both radiated and conducted noise in the rf
spectram are a function of contact resistance and cach time the
srush contact varies (if the brush ‘bounces’, for exampie) a
-andom ise burst is generated which can approach the
nagaitude of the sigral.

Resistunce unbalance in stator windings of synchros
san be the caase of electrical error and high null voltages:
where the brushes aTe in the stator circuit, variations ol
-ontact resistance will contribute to these errors.”

Appiving Shield ed Cables to Reduce Interference

A l-page article by Arnold L. Albin, Filtron Co., Inc.,
Flashing, N. Y., under the above title starts on page 48, It
contains T drawings and 2 photographs. The first paragraphs
state:

~sudio crosstalk and interference coupling in
electronic equipment car be reduced considerably if the inter-
connecting cabling is carefully selected and routed. The types
of 'cables’ that are available to the designer include:

{1) Unshielded wire

{2} Shielded wire

{3) Coaxial cable

{4) Twisted pair

(5} Shielded twisted pair

"Shielded cables are available with either single or
or double shields. The choice of cable is dictated by the
operating signal or power level, equip rn:nt-fro:qu-ncy raange,
susceptibility level and physical isolation,

; "While it is not feasible to sct specific rules for cable
selection without making an analysis of signal levels and waveforms,
zertain general rules can be suggested."

Copies of this article may be obtained from Mr. Albin.

Pulse~Shape Discriminator Separates Signal From Noise

In the "Ideas for Design'" Section, starting on page 96, is a
l-column discussion on the above subject by Peter M. Schmitz, Jr.,
Design Engineer, Dept. of Defense, Riverdale, Maryland. The first
paragraph states:

“In a2 non-saturating magnetic core matrix, we had o
discriminale between legitimate pulses. Fig. la, and noise pulses,
fig. 1b, on the sense lines. The circuit we designed, Fig. 2, insured
reliable 2quipment operation with an S/N ratio less than 1,"

ARTICLES OF INTEREST IN ELECTRONIC DESIGN, JAN. 18, 1962:

How to Rapidly Calculate Sensitivity and Noise Figure of RF Sections

On page <0, under the above title, is an article by L. A.
Weldon, Philce Corp., Lansdlae Div., Lansdale, Pa. The sub-title
states:

A simple technique for converting rf sensitivity to noise
figure values by graphical means. Two typical problems, involving
multi-stage circuitry, are solved to illustrate the application
possibilities.”

How to Specify and Test Filters

On page 44 is an article, under the above title, by Lewis
Burnell and Researchk Staff, Burnell & Co., Inc., Pelham, N. Y.
The sub-title states:

"Requirements for filters and networks used in today's
complex electronic systems have become increasingly more difficult
to meet. Specifying and testing a filter is a process that can be
accomplished in an orderly manner., The information nceded for good
filter design, the tests to be performed and practical design limitations .
are described.”’

Low Noise Vital to Ground Stations

On page 170 is an article under the above title, The first

paragraph states:

""How sensitive must a ground autenna be for communication
satellites? Telstar designers, working with a low-power, wid".—b_ana
sipgnal are not laking any chances. The maser-equipped &7 -ft ~diam
parabolic horn going up at Andover, Me., will have a noise :emperature ;
of only 50 K."

Japanese Eliminate Rain and Snow Inferference in X Band Radar:

Electronics, December 22, 1961, page 18, carries a two=-
column article on a Japanese method which reports successful
elimination of rain and snow interference and sea clutter inX band
radar by the use of circular polarization and logarithmic sensitivity
receivers. This article is headed ""Radar Teus Wood from Slcel" :

Ncise Aspects of Law~Frequencv Solxd—Staze Circuits: %

'.l'hxs paper by Proi. A. van der erl. of xhe Umversxty of
Minnesota, was mentioned on page 6 of Newsletter No~ will be

publishetin the March issue of Solid State Design,

Weather "Eye" Splits Lightning Dis:harges:

RelearCh/Development. January 1962, on page 19, contains
a l-page write~up, under the above title, of fundamental mformanon
about the nature of lightaing discharges being gathered by a group
working under Drs. E. J. Workman and Marx Brock at the New
Mexico Institate of Mining and Technology, {(NMIMT}, Socorroy
New Mexico. The third paragraph is as follows: ~ -




. "Lightning research to d;te has uncovered the {allowing general
_pictur ~of a single lightning discharge.  Each single ducharge, as
they are commonly called, actually consists of a number of individual
discharges fcllawmg the same ionized channel or path. THe cloud-
to-ground ducha.rge can be typically described in this way: The dia-
charge is initiated by 2 so-called 'stepped' leader stroke which lasts,
on the average, about 0.010 sec. and emits only a faint amount of
radiation. The leader is followed by a number of 'return' strokes
which are separated by about 0,040 sec., each one lasting between
‘60 and 100 millionths of a second. There may be as many as ten to
twenty strokes during each discharge. ™

Countering the Effects of Decreasing Solar Activity:

LCDR E, I. Finke, U,S,N,, Office of Chief of Naval Operations,
Wwashington, D, C., delivered a paper on the above subject at the
1962 National Winter Convention on Military Eiectronics, Los Angeles
California. The conclusions state:

“The approaching period of low solar activity limits the
use of the high-frequency spectrum by .reducing the band of
usable frequencies. This forces long-distance communica-~
tions operations, particularly at night, into the lower
portion of the high-frequency spectrum--a puruon already
occupied by many short distance users.

"In order to provice more accurate long lead-time
propagation predictions, it will be necessary to identify
objective indices of solar-geophysical parameters affect-
ing ionospheric propagation and correlate these indices.
with optimum frequency. These objective indices will
also be useful in forecasting disturbed propagation con-
ditions.

"Techniques of ionospheric mapping and computer
frequency prediction determination provide the basis for
improved world-wide propagation predictions.

"The operational application of backscatter and
oblique ionospheric sounding techniques will provide
timely propagation data by instantaneous indications
of optimum frequencies.

“Frequency control centers are envisioned which will
provide best frequency selection through the automatic
correlation of communications requirements, equipment
characteristics, radio wave propagation information,
geographic coordinates and frequency assigrment factors.

""The military services have established progressive
programs for improvements in propagation prediction,
jonospheric disturbance forecasting and frequency con-
trol. Active pursuit of these programs will enable oper-
ating units to obtain more effective high-frequency spec~
trum utilization in the face of increasing spectrum con-
gestion, ionospheric disturbances and lovy solar activity.

ITEMS OF INTEREST IN fEBRUARY. 1962, ISSUE OF PROCEED-
INGS OF THE IRE e

O'lgin of Noise ina Ferromagnenc Pgsramatn: Amphfxet

On page 208. tinder the above ntle. R. T. Denton and W, B.
- Sniow, “Bell Telephone .Labnratouu, Inc.; Murray: H:ll, N. J., have
wrxtten a 1etter. thc fxrst paragraph of ‘which u- ;

"Measurements ona fer omagnetxc ampld’xer whn:h
have been z'eportcd elsewhere indicated a surpnsmgly
; high noise ngure for the amplifier. The results were
surprising: ecause it had been common.ly assumed that

On Cyclotron-Wave Noise Reductior

On page 227, under the abeve title, P, A.H, Hart,
Philips Research Labs., N, V. Philips' Gloeilampenfabric-
ken, Eindhoven, Netherlands, bas written a letter. A part
of the first paragraph is as follows:

“Fast-wave beam noise must be low in Adler
tubes to faciiitate tuning. Brillouin beams have a
high space-charge density and a fairly uniform
axial electron velocity. Hence a large amplifica-
tion and a low re-introduction of noise can be
obtained. Unfortunately, the jump in the magnetic
fielc (Fig. 1) increases the noise temperature,
However, our experiment shows that this noise
can be reduced without impairing the gun perform-

ance seriously,

RFI Shielding - Explained by Analogy:

Electronic Packaging and Procuction, January/Febru-
ary, 1962, carries an article under the above title by
O, P, Schreiber, Vice-Presidenmt, Technical Wire Prodcuts.
Cranford, N, J. The first paragraph states:

"The problems of radio irequency interference
{RFI) often fall to the package designer whose
electrical or electronic background is limited.
Although the principles of RF shieiding involve
concepts familiar 1o the mechanical or packaging
engineer, the technical language used in itas
largely electrical and cormmunication is difficuit,
This article attempts to explain by analogy some
of the principles of radio frequency interference
and its control, without recourse to terms which
may be unfamiliar to the nonelectrical engineer.”

Hailicrafters Publishes RFI Bookiet:

The Ilallicrafters Company, 5th and Kostner Avenues,
Chicago 24, Illinois, has published a3 12-page booklet on the
Analysis and Control of Radio Frequency Interierence called
“The RF1 Story™, It is a simply expressed description of
what RFI is, ancd does, with many illustrations and drawings.
It would make an exceilent introduction tothe scbject for
those who have had no previous knowledge of what RF! is and
can do and the steps necessary to control it. Copies may be
obtained from Mr. L. B, Alden.

Sprague to Investigate Sugar Grove Drive System:

Signal, February 1962, carried the following news item:
"'Radio and Radar Interference Problems associated with
the electrical drive system for the radio-telescope being
erected at Sugar Grove, W, Va., will be investigated by
Sprague Electric Co. Since the 600-ioot diameter radio-
telescope will be an extremely sensitive antenna when the
construction is completed, spurious signals emanting from

_electrical equipment which turns the antenna and controls it

and from all other electrical and electronic equipme=t in
nearby areas must be controlled to the lowest levels ever
specified, Sprague oificials report.”

RFI and Isolation Transformers:

Instruments and Control Systems, December 1961, page
2250, carries a 4-page article titled "Ultra-Isolation Trans-
formers' by Robert C.- McLoughlm. Topaz Transformer
Products, Inc.; 7460 Girard Avenue, La Jolld, Caiifornia.
The sub- ntle and first N'o paragraphs areas !ollows g

"Noxse canjump across xsolatmn transformers to d.xs-
mrb high-gain amplifiers and senntwe mszruments urxless
specxal shxeldmg techmques are used. -

Ca lsolanon transformers Jsolate one cxr:mt Irom anather




while magnetically coupling wanted energy' from the one to the
other. The familiary ordinary isolation transformer is shown
in Fig. 1.

“Such a transformer is adequate for use with low-gain cir-
cuits or insensitive instruments. However, if the transformer
must work into a high-gain load, noise in the primary circuit
must be prevented from reaching the secondary because it will
‘be amplified by the high-gain circuit. Special shielding techni-
ques are required to prevent noise in the primary from reaching
the secondary via interwinding capacitance and leakage resistance
when the transformer load is a high-gain amplifier or a sensi-
tive instrument, '

Noisemanship:

Richard B. Adler. Department of Electrical Engineering, M.L T.
will be Moderator in connection with the informal discussion/
WES5S on Noisemanship for the 1962 International Solid State Cir-
cuits Conference to be heid at the University of Pennsyivania,
Ph:iude}phia, Pa.. February 14, 15, 16, 1962. A short write-

p of the subjects to be discussed by panel members ig as
fo‘,:av..s,

The appearance of new devices such as masers, tunnei
diodes and varactors has raised questions about the appropriate
ription of the noise performar = of ampiifiers in which the
st impedance or the source impedance may have a negative
part, The class:cal definition of Noise Figure does not

1y directiy 1o such cases. Some modifications or extensions

ntly used 16 circurnvent the difficulties has
oducing 'noise from the joad’ and 'trans-

"One method rec
invoived the idea of
aucer gain' into the Noise Figure definition.

“Another proposal suggests the use of 'exchangeabie power'
:n piace of avaiiable power' to take care of all cazes.
a third possibility involves simpiy the presentation
ii-signal ¢ircuit mode!l of the device in question, in-
g the ne. essary noise generators, without making any
attempt at all to specify a single number like Noise Figure for ii,

! wil] consider these proposals, present the current
king of the IRE Sub-Committee on Noise, insofar as it relates
ts the particular matters invoived, and try to highlight in general,
and :n terms of specific examples, the advantages and limitations
of each of the procedures suggested above.”

Space Communications and Cooperation with Iron Curtain Coun-

tries

Under the above title appeared an article by Andrew G. Haley,
Grneral Counsel, American Rocket Society, in the December,
1961, issue of SIGNAL. Two paragraphs of especial interest
are:

“A significant factor in Soviet policy evaluations may
be the favorable geography of the Soviet Union, which
makes international cooperation less necessary for the
Soviets than for the United States. As Edward Wenk
points out in the Senate Space Committee print, Radio
Frequency Control in Space Telc ications, 'The

' great land mass of the USSR and the exercise of rigid
internal discipline over emissions within its borders
permits the Soviets to control use of the airwaves and
thus to prevent harmful interference over 2 much great~
er portion of a satellite traverse than is possible within
the more compact boundaries of the United States..

That is, orbiting satellites are simply over Russian
territory a longer time than over the United States.
Both data-reception centers and trackmg stanons can
be more widely separated than is pousxhle in our *
country. Thus, through domeshc control over spec- i
trum use, the Soviets can be relahvely wel! assured

of freedom from interference, at least in certain bands. 4

Mr. Wenk adds that the network of Minitrack stauons o
established by the United States by treaty with Countries
throughout the worid is subject to severe though uninten-
tional interference from domestic stations in these friendly
countries, The greater geographical coverage of the non-
Communist world may be more than compensated for by
the quality of tracking in the Soviet Union. "

Low-Pass Filter Design

In the December, 1961, issue of Electrical Design News, starting .
on.page 66, is an article by Rex B. Cline under the above title. There
are four nomograms and eight schematics for different types of filters.

The Uses of the Moon

In the December, 1961, issue of Harper's Magazine, Arthur C;
Clarke, Chairman of the British Interplanetary Society, has written
an article on the possible future uses of the moon. Two paragraphs .
which are of especial interest are: B

"Nor have we vet finished with the Moon's advantages
from the view of those who want to send (and receive) signails
across space. It turns so slowly on its axis that the problem’
of tracking is much simplified; and 11 is a quiet place. Or, to
be more accurate. the far side of the Moon is a quiet place--
probably the quietest that now exists within millions of miles
of the Earth. 1 am speaking, of course, inthe radio sense;
for the last sixty years, our planet has been pauring an ever-
increasing racket into ssace. This has zlready scriously
inconveniencec the radio astronamers, whose observations
car be ruined by an electric shaver a hundred miles away.

“But the land first glimpsed by Lunik III is beyond the
reach of this electronic tumult; it is shielded from the din’
of Earth by two thousand miles of solid rock--a far better g
protection than a million miles of empty space. Here, where i
the earthlight never shines, will be the commumcat:\ons =
centers of the future, linking together with radio and lxgn! :
beams all the inhabited planets. And one day, perhaps, they. s
will reach out beyond the solar system to make contact with =
those other intelligences for whom the first search has already.
begun. That search can hardly hope for success until. we have -
succeeded in escaping.from the braymg of all thc radioand .
TV stations of our own planet,’ -

On a Mathematical Description of Nmsy Measurement System Perrorm—
ance: & £

Page 1701 of the November, 1951, issuc of the Proceedmgs “of t‘ne
IRE, 1. L. Hammond, Jr., Georgia Institute of Technology, hasa 7
ietter under the above title. The i:rst two paragraphs are as fol]ows-

“"There are many practical measurement systems tor
which internal noise is the factor which l.mns the qualuy of
system pcriormancc. Such systems, which nghz be termed
noisy measurement :.ystems, have many features in common
with the type of random exper.\ments which have been’ the sub- %
ject of much'discussion in the literature of mathemahcal e
statistics.- In sp:te of the ava.xlable ma.thernaucal work.
quantitative expressions for the per[ormance of - noisy measure-
_ment systems do not seem to be :ommonly used in the en=i
gmeermg hteramre. .

“The purposes ‘of this note are: 1) to call attention to
the precise definitions of two szanstx:al parameters which
can be used as measures of l‘he,per;’nrmance of certain -
noisy measurement systems; and 2) to formulate quantita-".
.tive expressions for measurement system perforrnance in

terms of these quantxh:s. s 5 S

Humans Hear Transmined R—E P!ﬂsés:"

5 El:ctrumcs of- November 3rd, 1961, }carnes ‘an artx le under the
above ntlt. : The first two paragraphn state: .




YExperiments have established that the human auditory system
can respond to electromagnetic -energy at radio frequencies. The
r-{ energy is detected directly without requiring conversion to
acoustic energy for perception.

"These findings result from a continuing series of experiments
at the General Electric Advanced Electronics Center at Cornell
Univergity. They were reported at the Fourth International Canfer-
ence on Medical Electronics in a paper by A. H. Frey. (See Elec-
tronics, p 41, Aug. 21.)"

Genistron Recovering from Destructive Fire:

Genistron, Inc., Los Angeles, reported on their recovery from
a destructive fire in the January 29, 1962, issue of Electronic News.
Their new quarters are back in the old Genistron facilities at 2301
Federal Ave., Los Angeles 64, California, Telephone No., GR8-3773.
Genisco, Inc., their parent company, has set up their manufacturing
facilities in other Genisco facilities.

Trouble on the Power Lines:

The Washington, D, C. Post, January 29, 1962, carried a
item under the title "Gadget Seen As Obstacle to Alarm Plans’,
pertinent paragraphs are as follows:

news

The

"4 household gadget is pushing the Defense Depart-
ment's ‘plug-in’ civil defense alarms into a higher fre-
guency and further field tests.

“The device, a silicon control rectifier, can dim
lights, vary the heat level of eleciric stoves and do other
household jobs by controlling the flow of electricity.

"Unfortunately, the device might also set ofi-or
silence-receivers designed for the National Emergency
Alarm Repeater system, a spokesman for the Office of
Civil Defense reported.

""The receivers, which can be plugged into ordinary
electrical outlets and activated from power stations
equipped with special generators, operate on a irequency
too close to that of the silicon controi rectifiers, he said,

""Civil defense officials expect the rectifiers to come
into widespread use in the next few years, and they want
to modify the alarm receivers now to avoid any later
conflicts on the power lines, the spokesman said."”

FCC lssues Interesting Reports:

The Technical Research division of the Office of the Chief En-
zineer, Federal Communications Commission, has issued a report,
TR-6104, ""Control of Radio Frequency Interference from Non-
Licensed Apparatus, '

It covers incidental and restricted radiation devices; industrial
scientific and medical equipment; methods of control of harhﬁul
nterference; the problem of measurement of radiation to insure com-
>liance; dnd a list of industry and professional committees and organi-
zations active in frequency interference control.

Anotner report, TR-6103, gives a listing of reports of the division
‘or the penod from Aug. 1, l946 threugh July 1,-1961.

iecem Papers Axe Available;

3 The {nlluwmg papern may he obtained from AL L. Albin, :
[‘c hmcal Dxt:ctor, thron Co. 3 InGy 131-15 Fowler Ave., Flush.ng
35, Ne\v Yer‘k' : -

“An grated Ajgroach to Bondxgg. Groundm;_, and Cable
'.'Selec:wu" by 1. M. Newman and A. ].. Alhm S

s 'h‘ Role °f 5‘:’“”"’ Mﬂnagement in In:erferauce Control" =
.-hyA.L.Albm— =

“dered connectiona is 20, 000,

Article on Shielded Rooms:

The Architectural Record, September, 1961, carried a
2-page article titled: ''Shielded Rooms for Electronic Equip-
ment' by C. C. Borden, Vice-President, Ace Engineering
& Machine Co., Huntington Valley, Pennsylvania, The sub-
title states: 3

""Electronic equipment in hospitals, military installa-
tions and industry whose operation is disturbed by extra-
neous electronic waves is being shielded by panelized
enclosures covered with wire screen or metal sheets.
Special techniques are required to insure complete efficacy
of the installation. '

A copy of this article may be obtainad by writing to
Mr. C. C. Borden.

Spectrum Signatures anc RFI Predictions:

A. H. Sullivan, Jr. and H. D, Zink, of Frederick
Research Corporation, Wheaton, Maryland, have prepared
a 32-page paper with the above title. Section headings are

T. Compatibility 1n Military Electronic Systems.
. Spectrum Signature Requiruments.
RIS Theoretical and Practical Pro.slems in Ob-

ta:ning Spectrum Sigratures.

V. Considerations in RFI Prediction.
N, RFI Prediction Procedures
"Vi. Future Approaches to Spesctrum Signature

Measurements and RFI Prediction.

Copies of this paper may be obtained from Mr. A. H.
Sullivan, Jr.

Anti "Chase-me-Charlies':

From the book "Walker R, N." by Terence Robertson,
Pan Bocks Ltd: london, 1958. on page 135 is the following
paragraph:

"Against the 'Chase-me-Charlies’ there was no defense
until, one day in the Bay, an escort was attacked by an air-
craft which launched its 'glider bomb' just as a scientist
aboard switched on his electric razor to test 5,41 a theory.
To the amazement of the ship and the enemy aircraft, the
new weapon gyrated about the sky in a fantastic exhibition
of acrobatics, finally giving chase to its own ‘parent’. In
some inexplicabie way, the 'Chase-me-Charlie’ control
system had been affected by electric waves given oif by the
rzzor. - This method was never officially admitted by the
Admiralty as a defense measure, but the ships which sailed
into the 'Chase-me-Charlie' areas found it foolproof. In
Liverpool there was a sudden run on shops selling ail makes
of electric razors.”

How to Make Reliable Welds:

On page 116 in Electronics, January 5, 1962, is a 2-page
article with 13 illustrations, under the above title, by E, J.
Messner, Raytheon Company, Newron, Massachusetts. The
last paragraph states: :

Weln:d Jjoints have axready achieved 2 mean-time-
before-failure of over 500, 000, 000 hours on one computer
module made at.Raytheon'and it is. mcpected that this figure -
can be xmpx—aved aubs‘tanuﬂly. ‘The, present goal for sol-
00 hours mtbf; a pro;ected :
fiture goal for uoldered conn :nans 8100, 000 000 houzrs . -
mtbf > 2 i




Electromagnetic Shielding with Coke:

In PGRFI Newsletter No. 13, page 6, mention was made of
the Interim Report,” NRL (Naval Research Laboratory) Report
No. 5473 which covered the study of coke aggregate concrete
as a shield to electromagnetic radiation.

A subsequent report has been made by P. F, Nicholson,
Radic Physics Branch, titled "Electromagnetic Shielding with
Coke™ and is NRL Memorandum Report 1080. A copy may be
obtained by writing to Mr. Nicholaon, Racio Physics Branch,
U. S. Naval Research Laboratory, Washington 25, D. C. A
paragraph from the "Finai Comments™ is as follows:

“Intial investigations have led us to the conclusion that
coke has excellent shielding properties. With a certain
amount of care, a blanket of coke can be made to completely
envelop 2 small structure. This blanket will remain in place
with retaiming walls, etc. However, as we move to full scale
structures which must be constructed and shieided to last for
several years, more sophisticated retainers, including facili-
ties for drainage, need be employed, Cost and labor involved
e to a degree that may rival the more orthodox methods
It :s expected that this will not be the case, but
severtheless, account should be taken of these factors before
a decision for employment of coke shielding. ™

m.
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Des:pming for Eiectiromagnetic Compatibility:

The December, 1961, issue of Space/Aerconautics carries
ge 1rticie under the above titie by Samuel Burruano,
ociates, Inc., 51 Sullivan St,, Westwood, New
The articie contains a comparison between Specifica-
181D, Mil-1216910A, Mil-1-11748B, a Table of

v

Jersey.
tions Mil-f-b
“FI Souryes, a Table of Receiver Interference Characteristics,
Charts for Attenuation Losses for Copper and Iron Shielding,

Attenuation {DB per Inch of Length) for different sizes of Wave
Guides, impedance advantage of a 5 1/2 x 1 x 1/16-in.
Berylitum copper bonding strap over an eight-inch length of
No. i2 wire, and Cuble Coupling for various metheds and

s of shield termination at a4 signal generator output of

4 Prectical Approach to R-F Shielded Enciosure Design:

nhe paper presented by Jarry W. Kenny and Barton L.

s, of Ace Enpineering & Machine Company, Inc., at the
: mour Conference has been printed up for distribution.
Copies may be obtained by writing Lo Ace Engineering and
\fachine Company, Ilnc., Tomlinson Road, Huntingdon Valley,
Pennsyivania.

Tiltron Shielding Report R-printec:

The paper given by Wiiliam Jarva of the Filtron Co., Inc.
sefore the 7th Armour Conference has been reprinted for dis-
ribution. The title is: .
“Shielding Eificiency Calcuiation Methods for
Screening, Waveguide Ventilation Panels, and
other PPerforated Electromagnetic thel_ds"

Copies may be oblained from the Systems Engineering
wivision, Filtron Company, Inc,, 131-15 Fowler Ave., Flush-
ng 55, New York.

ignai Corps Offers Interference Tests:

The Army Signal Research and Development Laboratory
*jeld Station No. 1 at Milwaukee will receive requests for
iroad band radio interference reduction investigations relating
o the design and rest of broad band radio interference reduction
ystems required on interference-producing equipment used by
he Army, This inciudes vehicles and vehicular subassemblies,
ngine generators and miscellaneous engine driven-equipment,
ertain electrical and electronic equipment,” railway rolling
tock and maintenance of way equipment and watercraft,

: New Conducnvc Plastxc Systems"

Requests for investigations should be addressed to the Command-
ing Officer-USASRDL Field Station No. 1, P. O. Box 6262, Milwau- "
kee 9. 2

NEW BOOKS:

Handbook on Radio Frequency Interference

Volume 1 of Handbook on Radio Frequency Interference will be
available in several weeks. The pre-publication price for the set of %
4 is $60.00 per set, Pre-publication prices of the individual® ~ i
Volumes are: )

Voiume 1 Fundamentals of Electromagnetic Interference $14.50 .

Volume 2 Electromagnetic Interference Prediction and

Measurement 516.50
Volume 3 Methods of Electromagnetic Interference -

Free Design and Interference Suppression $16.50
Volume 4 Utilization of the Electromagnetic Spectrum $12.50

After March i3, 1962, the price for the set will be $80.00

NEW _PRODUCTS:

Four Packaged Microwave Preselectors Introduced:

Empire Devices, Inc., Amsterdam, New York, is introducing
four packaged tunable microwave presclector filters for frequency
ranges between 850 and 10, 000 megacycles. They permit. s_epara(ﬁqn'
of wanted signals from high amplitude interference for receivers or
measuring instruments whose own selectivity is in'aéequéte"i'or‘the :
purpose.  They are dns:gned ‘for use in laboratories, as instrument -
accessories, as well as for screen room and ficld applications. The
four standard units cover the frequency ranges of 850-2, 100-MC
2,000-4,000 MC: 3,900-7,200 MC and.7, 000-10; 000 MC. _Other
ranges can be furnished to meet special requirements. - ¢

New Impact Noise Analyzer:

West Concord, Massachusetts,
announces a new:Impact Noise Analyrer for meéasuring both dectrical

The General Radio Company,

and acousnca} noise peaks. It is designed to check private'wire ©
circuits to and from computers and olhe- business machmes and to.
evaluate telephone-line noise to permit better rating of a line for its’
adequacics in its application. b HE R S

Electrically Conductive Cloth:

Swift Textile Metalizing and Laminating Corporation, 10 Love
Lane, Hartford 1, Connecticut, is making electrically conductive’
cloth of nylon, metalized With silver. These matena]s have a résis-
tance of tem ohms or less per square with resistances running gener-
ally two or three ohms, They are cl:nmed to prov: :de sheldxng at -
high or \.ery high frequencies.’ :

New RF Filxers Without Access Covers:

RF Interonics, Inc., 15 Neil Court, Oceanside, L. L = New:Yori-;, i
announces a line of shielded room fillers which includes wave guide .
fittings as an integral part of the filter, thus doing away with remov-
able covers which can be a source of RF leakage., All'seams are
welded lnstcad of soldered : o

Chomeri:s, lnc.', 341 Vassar St.. Carﬂbﬁdg' Mass. ‘has develop:d
2 new type of conductive bller whxch equals the performance of silver -
filled plastics butat a. claxmed materially reduced cost. Besides bcmg'
used for {ormmg electncal junctions as a replacement for metal
so}dermg, these systems can be nsed as castmg compoundl to form-”




h ndabl to 1 ,Jﬁn‘, as joint l.dheliven Kor ;rmdod
&Xu.minum :tructurel. in microwave guide assemblies, TS malding..
resin to form conductive bushings, and in many other new applica- =
tions for which the lilver filled plauticl are unsuitable because of

their cxpeme. 2

Technical Wire Produetu Adds to Itl Products:

T hnical Wzre “Products l.nc., ‘129 Dermody st., Cran.ford.

N. J. has brought out two new producu. TECKSTIK and TECKCELL.
TECKSTIK is an adhesive-backed RFI gasket and fluid seal, details
of which can be obtained by asking for Preliminary Data Sheet RF-15.
TECKCELL is a honeycomb structure which has been mnnufacm:ed
in combination with a u)ueldmg gasket to provide the c‘.esxgner with a
ready-to-install shieided panel. Further details may be nbumed by
writing for Prelxrmmry Da:a Sheet RF-16.

Empire Extends R.E‘I Meanuremenu to 15 KMC:

_ The {requency range of Noise and Field Intensity Meter NF-112,
manufactured by Empire Devices, Inc., of Amsterdam, N, Y. has
been extended to 15,000 MC with the addition of new plug-in tuner
Model T-5/NF-112.

New Slip 'Ring Contacts to Reduce RFI:

Stackpole Carbon Company, St. Marys, Pa., has produced
several new electrograplunc and. silvér graphite coatact grades to
offer significant reduct:ons in noise levels operated agamn sxlver,
gold, or electrographitic-rings. The. more’ uniform current ‘con-
duction realized by. this type material reduces. the random type- noise
volugz generauon with little or no. ‘sacrifice in- other unpor(ant
characteristics such as: lxte and ring wear, EE

IS

ive mel C ,'

New Cond

Apex Tire & Rubber ompany, in ach Riliy
development of a semi-rigid vinyl compound with eleczntal cnnduc-
tive and anti-static properties, It is called APEX 750. “Volume -
resistivity is clauned to 5 Ohm-cml. : 5 s FA

New Rad.xo Jnter(erenc Mea-u:ement Meter

A ttanmnonzed Ta

{Intrelab), covering the frequency interv-al from 150 l(c to 400 Mc
using 8 bands in two heads, It ires Field I
.and Pea.k magmtude- of detected sxgnnl

1 to make X
ments of the presence of: RFI. The direc,
mits the operator to scan the frequency range and determine the =
frequency at whu:lx !he lughent level of pak energy occurs. 2

Further information mzy be obuxnad by writing to ENTRELAB,
150 C Street, Bos 14 Ma-‘achusettn. ¥

FQU’RTH pczu-‘: NAT!ONAL SYMPOSIUM'

. The 4th PGRFI Nanonal Symponum. as previou:ly reporked,
will be held June 28 and 29, 1962 in San Francisco. Paper sum-
maries, 500 words in length, have been invited. They should be .
received by the Technical Program Chairman by March 2, 1962: . .

" Those persons, who would have contributions to make *a the
areas listed below are particularly urged to submit a summary.

a Pi-o'g'r:e‘g.l' in the field of microwave ‘power sources free of

 the.- =

xnterference meiuurement meter has been. -
developed by the Interleren:e Tenmg -and Research Labora!ory, Inecs

- -unwln!ed fruquqnciel and harmoman.

-bb. Methodl of increasing channel capacity within the
prelent lyectrum.

<. Reducing interference by means of receiver-to-
transmitter feedback of radiated power requirements.

ication technigq g

d. Co-channel

e. Measurement of spurious emissions from high-
power microwave sources.

f. Acrospace vehicle design for minimizing RFIL

The emphasis, this year, will be on design. Papers
that focus attention on other areas within the field, however,
will be given careful consideration. At lease one session
will be devoted to subjects of this type, Paper summaries
should be sent to:

R. G. Davis

Technical Program Chairman
Department 58-24

Lockheed Missiles & Space Co.
Post Office Box 504
Sunnyvale, California

Note:

PGRF1I and PGMIL are, this year, priviléged to put
on one of the most irnportant Sessions in the history of
electronics. « It will be looked upon, -1.am sure, as one of

_the mile-stones m electromc development and, therefore,
: ahou!d not be

issed by a nngle member of both PGRFI
‘will probably be hard.to try and go back
and ten mam ement what went on, every member should

: :try to get hxs management to attend also. Frederick R.

J Lack accepted the job'of Moderator only on condition that
_he would have a free hand to dig out the answers to many

.- questions which have arisen concerning the DOD Program.
o Pani the ward on and bring your friends.

Rexford Daniels, Editor
PGRFI1:Newsletter
Monument Street
Concord, Mass.






