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8TH ANNUAL EMC SYMPOSIUM DATES CHANGED 

The dates of July 11, 12, 13, 1966 have been finalized for the 
8th Annual Symposium on Electromagnetic Compatibility to be held in 
San Francisco. Additional committee members, not mentioned in the 
previous notice, are Bernard Cooperstein, Secretary, and Dan Fogard 
Exhibits. A call for technical papers and other details will be an­
n·ounced in the immediate future. 
from Fred J. Nichols, Genistron, 
Los Angeles, Calif, 90045. 

Further information may be obtained 
Inc. , 6320 West Arizona Circle, 

NOMINATIONS FOR IEEE G-EMC ADMINISTRATIVE COMMITTEE 
MEMBERSHIP 

The IEEE G-EMC Nominations Committee hereby notifies the 
membership that nominating petitions for the election of five (5) mem­
bers to the IEEE G-EMC AdCom for a three-year term commencing 
July 1, 1966 will be accepted up until January 1, 1966. The by-laws 
concerning these nominations are as follows: 

ARTICLE VI 

Section 1: On or before December 1st of each year, all mem­
bers of the IEEE G - EMC shall be notified that nominations for mem­
bers of the Administrative Committee are open. This shall be done 
either by notice in a Newsletter or by direct notification of each mem­
ber by post card or letter. 

Section 2: Nominations shall be made by petition. The nominat­
ing petition for each nomination submitted shall contain at least 15 
IEEE G-EMC members' signatures together with a short {not more 
than 100 words) biography listing the affiliation and background of the 
individual nominated. All nominations must be ia the hands of the 
Nominations Committee by January 1st of each year. If the Nomina­
tions Committee receives less than 10 names {two for each vacancy) 
or if the Nominations Committee sees fit to make nominations in addi ­
tion to those received from the members, it shall be within the author­
ity of the Nominations Committee to do so. Not less than two names 
for each vacancy shall be submitted by the Nominations Committee. 

Section 3: On or before February 1st of the year, a ballot con­
taining the names of all members nominated for vacancies on the Ad­
ministrative Committee and their biographies shall be sent to all mem­
bers of the IEEE G-EMC. The marked ballots shall be returned to the 
Nominations Committee on or before March 1st. The candidates re­
ceiving the highest numbers of votes shall be deemed to have been 
elected to the Administrative Committee. In case of a tie for any 
vacancy, the names of the candidates receiving the same number of 
votes shall be put in a container, and the name drawn from the con­
tainer shall be deemed to have been elected to the Administrative 
Committee. The names of the elected members shall be transmitted 
to the Chairman of the Groups Committee and through him to the IEEE 
Executive Committee. Unless disapproval of such elected members is 
received within 60 days of such transmittal, the elections shall become 
final. 

Each nominating petition (signed by at least 15 IEEE G-EMC 
members and accompanied by a biographical sketch of not more than 
100 words) should be sent before January 1, 1966 to the Chairman of 
the Nominations Committee: 

James J. Krstansky, Manager 
Electromagnetic Compatibility 
UT Research Institute 
10 West 3 5th Street 
Chicago, Illinois 60616 

The members of the Admini_strative Committee, whose term of 
office expires on June 30, 1966 are: Rexford Daniels, Harold Dinger, 
Herman Carlan, John E. Maynard and A.H. Sullivan, Jr. 

The above notice in this Newsletter complies with the require­
ments in Section 1 and will be the only notification for 1966 nominations 
which will be sent to members by the IEEE G-EMC. 

A COMPUTER STUDY OF THE INSERTION LOSS OF EMI FILTERS 
IN MISMATCHES SYSTEMS 

A paper, under the above title, was presented at the Tenth Tri­
Service Conference on Electromagnetic Compatibility, Nov. 17-19, 
1964 by Jerrald C. Shifman and Robert B . Cowdell, Genistron Applied 
Research, College Park, Maryland. The Abstract states: 

"Abstract - This paper presents a simple graphical method for 
determining the insertion loss of electromagnetic interference (EMI) 
filters in systems having mismatched source and lead impedances. 
Conversely, the element values required to produce a desired amount 
of insertion loss at a given frequency can be obtained. General equa­
tions are presented for the insertion loss of one, two and three ele­
ment filters in mismatched systems. Expressions for cutoff frequency 
and damping ratio are developed. Design nomograph~ and charts, 
based on the results of a computer study of the equations, are presented 
for the case of the pi circuit. Instructions for the ·use of the charts are 
provided, and typical examples are studied." 

Copies are now available from Genistron, Inc. , 6320 West 
Arizona Circle, Los Angeles 45, Calif. 

IEEE WORKING GROUP ON AEROSPACE FACILITY GROUNDING 

The following are members of IEEE Working Group on Aero­
space Grounding: 

W. L. Booker 
The Boeing Company 
Seattle, Washington 
Mail Address 
8542 Second Ave . , N.E. 
Seattle, Washington 98115 

Edward G. Corcoran, Chairman 
Missile & Spa.ce Systems Division 
Douglas Aircraft Compa.ny 
Huntington Beach, Calif. 
Mail Address 
1701 Sunningdale Rd., Apt. 53A 
Seal Beach, Calif. 90740 

P . G . DeGroof, Supervisor 
Elect/Mech Design Gr. 
Lockheed Missiles & Space Co. 
Dept. 45-10 , Bldg . 150 
Box 504, Sunnyvale, Calif. 
Mail Address 
2786 Donov an Ave. 
Santa Clara, Calif. 

Andre J. Devot, Chief Engineer 
Filtron Company, Inc . 
10023 Jefferson Blvd. 
Culver City, Calif . 9023 0 
(213) VE 9-2206 

Don W. Exner 
M/S 51-42 
Aerospace Division 
The Boeing Company 
Box 3707 
Seattle, Washington 98124 

Jack Gable 
Avionics Dept. - 0400 
Martin Company 
Denver, Colorado 8020 I 
Phone: (303) 794-5211 X2339 

George Goldfarb 
Aerospace Corp<>ration 
2400 E. El Segundo Blvd. 
El Segundo , Calif. 
Phone:648 -2255 



William Lash 
A3-863-KDBC 
DouglasaAir .. c·raft Co. 
Missiie ·& Space Systems Division 
Spac·e :Sy.stems Center 
Huntington •Beach, Calif. 92646 

W. F. Lewis 
Northrup-Norair 
3901 W. Broadway 
Hawthorne, Calif. 
Mail Address 
1964 Huntington Dr. 
South Pasadena, Calif. 91030 
Phone:(213) OR 89111-OSS-4611 X2001 

Stanley Meyers 
Electro-Magnetic Compatibility Group 
Grumman Ail;craft Engineering Corp. 
Plant #15 
Beth page, Long Island 
New York 11714 

Norton H. Nelson, Manager 
Apollo Power Systems 
North American Aviation, Inc. 
Systems & Information Div, 
12214 Lake~vood Blvd. . 
Downey, Calif. 

Thomas B. Owen 
A2-260-AEDO 
Douglas Aircr·aft Company' 
Missile · & Sp:etce Systems Di;:, . 
Santa Monica, Calif. 90406 

H. T . Rights, Supervisor 
Electrical Sect . Eng . Dept. 
James G . Biddle Company 
Township & Jolly Rds, 
Plymouth Meeting 
Pennsylvania 19462. 
Tel: (215) MI 6-9200 

R. · A. Winslow 
Copperweld Steel Company 
Wire and Cable Division 
Glassport, Pa . 

RADIATION EFFECTS IN ELECTRONICS STP 384 

The American Society for Testing and Materials has published 
the Proceedings of the ASTM and American Nuclear Society Joint 
Conference on Radiation Effects in Electronics held in Syracuse, N. Y. 
Oct. 5-6, 1964. Copies of the publication may be obtained from AST 
ASTM, 1916 Race St., Philadelphia, Penna. 19103 - Price: $5. 00; to 
ASTM members: $3 . 50. The papers mentioned fall into two catego::ies: 
radiation effects on materials, components and systems; and radiation 
damage correlation. 

SPECIFICATION INFORMATION NOW AVAILABLE 

The following memo has been received from Mr. Michael D. 
Slueny, Jr. , Acting Chief, Radio Interference Control Branch, Com­
munications Division, Directorate of Avionics Subsystems Engineering. 
Systems Engineering Group, Wright-Patterson Air Force Base, Ohio 
45433 : 

"l. Many people in the interfer e nce and compatibility field 
have expressed a desire to be automatically informed of any 
changes, revisions, or issue of new interference specifications . 
The DOD now offers such a service that p:etrtially answers this 
need. It would be appreciated if you would bring the following 
information to the 3.ttention of readers of the G - EMC Newsletter . 

a. Automatic mailings of unclassified military specifications 
and standards are available . The Director, U.S . Navy Publications 
and Printing Service Office, 700 Robbins Avenue, Philadelphia , 
Pennsylvania 19120, can provide information on this service and 
accept subscriptions. There is a charge for this service, and 
mailings are by Federal Supply Classes. 

b. All requests for copies of military specifications and 
standards should be submitted to Commanding Officer, Naval 
Sup.ply Depot, 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120 . 

"2. It should be noted that the above services are limited to 
personnel and companies who have an official need for them 
and who supply adequate justification, such as contract numbers, 
number of RFP 1s, IFB 1s, et cetera . 11 

Information supplied by U.S . Navy Publications and Printing Service 
Office, in amplication of the above, is • as follows: 
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"The Navy Department has announced that effective 1 January 1964 
new and revised releases of those Military and Federal Specifications 
and Standards (including Qualified Products Lists) whi<;h .are. to be 
listed in the Department. of Defense Index of Specifications and Stand­
ards (DODISS) will be available to industry on a subscription basis 
with automatic mailing upon payment of fees, 

"Subscriptions will be accepted on a Federal Supply Classification 
basis for a •single clas; or for as many individual classes as the sub­
scriber chooses . Applicable classes'. may be determined by referring 
to the lis·t of Federal Supply Groups and Classes attached. FSC num­
bers are the 4-digit numbers listed under the Group number . 

"A service charge of $6, 00 per class per year will apply without 
regard to the number of documents which may be issued within the 
class . This fee is to defray the administrative expense for screening 
and distributing releases. The Naval Supply Depot , 5801 Tabor Ave .. 
Philadelphia, Pennsylvania, will continue to make available· individual 
copies of published specifications and standards on an 'as ordered' 
basis without charge to the requisitioner . Only one copy of each 
document will be forwarded under the subscription procedures . Sub­
scription to this Service does not relieve contractqrs .of the respon­
sibility for application of specifications of appropriate date in com ­
plying with Military contracts . 

"Subscriptions .may be forwarded at any time to the Director, 
Navy Publications and Printing Office, Building 4, Section D , 700 
Robbins Avenue, Philadelphia, Pennsylvania 19111, in any form 
accompanied by a certified bank check or postal m o ney order payable 
to the Treasurer of the United States, covering an annual subscriptio1 
by class computed at $6, 00 for each class the subscriber des i res , 

"Firms desiring to redistribute the Specifications and Standards 
documents in any form at a fee or for ·internal use may do so without 
reference to the Navy Department or any other element of the Dep3.rt · 
ment of Defense since the documents are in the public domain~ 

"Distribution will be made of copies in printed form only . 

IMPORTANT NOTICE 

"Subscription Service pertains to new a·nd revised releases of 
Military Specifications and Standards only . Previously published 
individual documents may be obtained on an 1as ordered I basis 
without charge, from the Naval Supply Depot, as indicated above." 

AN AEROSPACE DILEMMA - POLYTECHNIC DEVICES 

A paper, titled "An Aerospace Dilemma: The Incompatibility o 
Electromagnetics and Necessary Pyrotechnic Devices", has been pre 
pared by A. F. Milano and R. J. Colin, Jr. of Hughes Aircraft Co. 
Culver City, . Calif. The_fir st paragraph_ of the Introduction is as 
follows: 

"The scope of this discussion will be limited to devices 
that release energy due to chemical reactions, thereby generating 
heat, flame, or gas . It will be further restricted to such devices 
designed to be initiated by electrical control signals of less than 
200 volts and 20 amperes. These and similar devices requiring 
higher level control signals are frequently referred to inthe cur ­
rent literature as electroexplosive devices (EEDs)." 

Copies may be obtained by writing to Ray J. Colin, Jr. at the 
above address . 



STUDY OF MAN-MADE NOISE SOURCES BY WORKING GROUP #3 

This paper by Jules Deitz, Technical Research Division, FCC, 
Washin:gton, D; C. , was presented at the 7th National Symposium on 
EMC. Mr. Deitz writes that no copy is available at the present time 
but that a copy may be available early in 1966. The final paragraph of 
the Minutes of Meeting, May 27, 1965, of Working Group #3 of Tech­
nical Committee (ACLMRS) ·states: 

"Working ' Group #3 has also undertaker). a long term 
program which could continue beyond the life of ACLMRS. Its 
goal is to encourage and follow research into which set of para ­
meters are most appropriate for measuring man-made noise and 
how such data can best be utilized. " 

GRAPH SPEEDS CALCULATION OF SKIN-EFFECT 

Larry D. Jambor, Senior Electronic Engineer, General Dy­
namics, San Diego, Calif. , has a page article under the above title 
in the Nov. 8, 1965 issue of Electronic Design. A graph is presented 
for determining the skin effect of the following metals: Iron, silve.r, 
copper, aluminum and lead, together with accompanying formulae. 

LIST OF EQUIPMENT THAT COMPLIES WITH INTERFERENCE 
SPECIFICATIONS 

A 14-page pamphlet has been compiled under the above title by 
the Electromagnetic Interference (EMI) Subgroup of the Saturn Systems 
Checkout Working Group. Equipments under the following headings 
are mentioned: Oscilloscopes; Signal Sources; Power Supplies; Meters 
(Volt, Ohm, Amp, Power, Digital Differential, etc.); Recorders; 
Counters; Miscellaneous Equipments. Contributors . to this equipment 
list included designers and manufacturers of electrical/ electronic 
equipment, Saturn State contractor personnel, and personnel from 
Marshall Space Flight Center (MSFC). Information concerning this 
list may be directed to J.C. Toler, Bldg. 4708, R-QUAL-PI, MSFC, 
Huntsville, Alabama, 205-876-1447, ·or to any member of the EMI 
Subgroup. 

TEST TIME SAVING. SEEN AMORTIZING MAGNETIC INTERFERENCE 
TEST UNITS 

The following article appeared in the October 18, 1965 issue of 
Electronic News and was accompanied by a block diagram which has 
not been reproduced. The text is as follows: 

DAYTON - Test time saving will pay industry for requir ed new 
electromagnetic interference testing equipment, made necessary by 
implementation of MIL-STD-826. 

This is the conclusion of Charles E. Seth, project engineer, 
Systems Engineering Group, Wright-Patterson AFB, and a member 
of the DOD Tri-Service Committee studying adoption of the standard 
as an all-service document. 

"Most of the existing interference measurement equipment is 
based on 20-year-old design concepts, and uses inefficient methods 
of data collection. 0 Mr. Seth said. 11 And with the emphasis on obtai n­
ing interference control during initial equipment design, thes e defi­
ciencies often negate this effort and force designers to rely on the 
'design it-test it-patch it' approach. 11 

He said typical tests with the old equipment cost $50 to $100 per 
hour, and often require anywhere from six weeks to three months to 
run. Be questioned whether companies could afford tieing up proto ­
types and breadboards for such a time to check designs in this compet­
itive period. 

Old Equipment 
"Industry is being affected by MIL-STD-826 in two basic ways, 11 

Mr. s ·eth conti,:,ued. "The first and most obvious is that of obtaining 
new equipment. The process of acquiring required new test capabili­
ties will be long term, as there are millions of dollars now invested 
in old equipment. 11 

He estimated within the next several months plans will be com­
pleted regarding the amortization and wearing out of existing equip­
ment. Mr. Seth said it is neither feasible practical nor desirable to 
throw away the millions invested in testing equipment and a transition 
period of at least five years will be permitted for phasing it out. 

He emphasized that use of additional accessories could improve 
the capability of existing test equipment for the requirements of EMI 
compatibility testing under MIL-STD-826. He pointed to units that 
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provide motordrive capability, signal processing circuits for X-Y 
recordings and IF spectrum monitors, noting the saving of test time 
will pay for them in ·a short time, r_endering ba·sic equipment usable 
for another few years. 

11 The second impact of 826, and its major problem area, involves 
personnel working in the EMI field, .. - he stressed. "Interference con­
trol now is widely regarded as an art and as it gradually changes to a 
science in systems engineering, there will be problems involving· re-
orientation and retraining of per sonnet. · 

"By close coordination with industry EMI committees, the Air 
Force is attempting to minimize problems in introducing the new test­
ing techniques required by MIL-STD-826, ·11 Mr. Seth contended. 

"Society of Automotive Engineers committee AE-4 is w_orking on 
a number of documents directly pertaining to ·s26, which will cover 
special procedures for testing jet engine accessories; guide lines for 
preparing control and test plans, and uniform methods for specifying 
broadband antennas, current probes and other sensors. 11 

:be signer I s Guide 
He said Electronic Industries Association committee M 5. 8 has 

prepared an interference designer's guide. The Air Force will refer­
ence it and other industry documents in the EMI area in MIL-STD-826 
and AFSC manual 80-9 Vol. IV. 

Although MIL-STD-826 has been applied to many AF contracts 
since January, 1964, many aspects of the document will not be com­
pletely implemented for several years, according to Mr. Seth. 

He pointed to a number of changes being c-onsidered to provide 
uniformity and resolve problem areas: 

· Use of spectrum analyzer techniques. 
· A method to complete the implementation of techniques of mea­

suring internal impedance of interference sources. 
· Conversion to the new system of units recommended by the B -..1-

reau of Standards. 
· Possible revision of limits to restore correlation betw een nar­

rowband and broadband limits. 
· Use of time domain measurements of spikes to supplem ent fre­

quency domain measurements. 
· Application of Fourier transform theory and computers to calcu­

late the frequency content of spikes and other transient signals. 
Further implementation of the standard likely will come with es ­

tablishment of a tri-service specification for all Dept. of Defense 
agencies. Mr. Seth estimates this will be accomplished w i thin the 
next year . 

He said EMI symbols, abbreviations and definition of terms as 
proposed in the tri - service version of MIL - STD-826 is currently out 
for industry review and comment. It is due back by Dec . 1, w hen the 
DOD Committee will make some decision, likely by June, on accept-
ance. 

Drafts of EMI requirements and measurement characteris' i cs 
of EMI as proposed by the tri-service document are being st1J<; i,eC:: by­
the Service Committee, and will go out for industry review afte ,· 
approval. He estimated the remainder of the draft may be c.ompicied 
during the fir st quarter of 1966. 

Mr. Seth sees adoption of 826 eliminating the need for evaluation 
of interference measurement only by engineers with extensi v e radio 
noise experience. He said this had been a difficulty with t he older 
interference specifications . 

ACHIEVE OPTIMUM NOISE PERFORMANCE IN FET C IR CUITS 

Under the above title, Wm. A. Rheinfelder, manager of ,ip.pli ­
cations engineering, Dickson Electronics Corp. , Scottsdale, Ar.iz. · 
has a 4-page article in the October 11, 1965 issue of Electronic 
Design. The subtitle and first two paragraphs are as follow s : 

"Troubled by noise _specifications for FET Devi ces? 
Here is a graphical approach to understanding and designing 
FET stages where noise behavior is cruciaL 

"You are faced with a circuit-design problem for 
which the field-effect transistor (FET) looms as the best 
device to choose. Noise behavior is extremely impoo-tant; 
yet, you can 1t make head or tail out of the noise character­
istics on the specification sheet. And because of the FET 1s 
high-input-impedance attribute, among others, you are un­
sure of how to determine or measut""e the optimum noise 
performance . 



"Here is a graphical approach to specifying and de­
signing low-noise FET stages. Based upon the familiar 
equivaleiit-noise-resistance figure (from vacaum-tube days}, 
the method yields rapid, easy - to-understand solutions. It 
enables the designer to select the best FET for his application. 
Moreover, because it considers high and low frequency, tuned 
and untuned, and matched and mismatched cases, it allows 
optimized circuit designs to be readily achieved, 

ACCIDENTAL X-RAY EXPOSURE 

Serious Accidents, Issue No. 251, of the U.S. Atomic• Energy 
Commission, carried the following information: 

"The following descriptio:i of an x-ray exposure 
incident is presented, along with the conclusions ofihe AEC 
Investigating Committee, for the information and benefit of 
users of similar devices . The significant aspect of this 
this incident is the manner in which the X-ray unit developed 
a short which permitted continuous beam production with the 
bypassing of all interlocks and controls. This. type of incident, 
involving the use of an X-ray device operating at higher beam 
energy and/or current, could have severe medical implica-ti~ns. 

"Recently, two AEC contractor employees were exposed 
accidentally to X rays while attempting to radiograph a small 
metal.object . During the course of a series of exposures, the 
X - ray unit started continuous operation due to an internal short . 
The short was located so that all interlocks and controls were 
bypassed. As a result, the men performed several operations 
in the direct beam, unaware that the machine was operating . 

"The X-ray machine was suspended approximately 109 
inches above the floor with the beam directed downward . The 
object to be radiographed and the radiographic film were located 
on the floor. This geometry. .re.sulted in exposures to the men 
fro,n above while they were making beam alignments in standing and 

crouching positions. At one point, one employee climbed a ladder 
adjacent to the X-ray unit and with his right thumb held a plumb 
line in the beam for a few seconds within an inch of the tube window. 
(See figure 1) . Both employees sustained Class 'B' skin exposures, 
and the employee who held his hand hear the operating unit received 
approximately 3 500 rem on the end of the right thumb, Nothing of 
clinical significance was found except for an erythema on the end of 
the exposed thumb . The erythema first appeared about fourteen 
days following the exposure, followed by evidence of a second-degree 
b'.lrn on the twenty -sixth day . Five weeks following the exposure, a 
healthy layer of dermis remained. 

"The X - ray unit involved was a portable industrial model of 
the self -rectifying half-wave type with a five - milliamperes tube 
current rating and a 110-kilovolt peak. tube voltage . The control 
console and X-ray head are connected electrically by a cable, The 
exoosure in this incident resulted when a conductor in the cable came 
lo;se from its connector pin and made contact with the control console 
chassis through the co'.lnector shell, bypassing the normal X-ray con­
trols and interlock." 
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DEVELOPMENT OF A NEAR FIELD-FIELD INTENSITY 
(NFFI) METER 

Under the above title, Robt. B. Cowdell, Senior Research Eng. 
Genistron, Inc . , 7100 Baltimore Ave. , College Park, Md. 20740, 
delivered a paper at the 7th National Symposium. The paper des-
cribed the meter as follows: · 

"A prototype NFFI meter was designed and built to ac­
curacy requirements of+ 2 db over the frequency range 2 - 30 
megacycles, at field int;;--nsities of 2 - 500 volts per meter or 
• 005 - 1. 5 amperes per meter . The meter measured either 

electric or rriagnetic field RMS in either a tuned narrow ba,nd 
mode or an untuned broadband mode, ••• " 

Editorial Note: 

Issue No. 40 of the G-EMC · Newsletter has not yet come out due 
to some breakdowns at IEEE Headquarters. This issue is being 
rushed to try and comply with the dates on which nominations for 
G-EMC Administrative Committee memberships are due . If this 
issue i ·s also late, please try and have the necessary nu-mber of nomi­
nations handed in as soon as possible. 

The change in dates of the 8th Symposium are due to the hotel 
finally agreeing to give these dates after formerly refusing. Your 
editor wishes to apologize for this confusion and asks that the dates 
be changed on Newsletter No. 40 so as not to mix things up. 

It had been hoped that a discussion of the North East blackout 
might have been included, but we could not hold up this newsletter 
longer. 

Rexford Daniels, Editor 
IEEE G-EMC Newsletter 
Monument Street 
Concord, Mass. 01742 

NEW PRODUCTS 

N-Channel FETS Hold Noise Below 2 db to 200 Mt 

Electronic Design, July 19, 1965, has a 3-column article under 
the above title. The first two paragraphs are as follows: 

"A new N-Channel field-effect transistor is said to extend 
the advantageous low-frequency characteristics of FETS into high­
frequency-amplifier circuitry. Notable among these characteristics 
is a low noise figure up to and beyond 200 Mc. 

"The FET, 2N3823, is fabricated by a combination of epitaxial­
junction deposition and interdigitated geometry. The manufacturer is 
the Semiconductor and Components Div. of Texas Instruments , Inc., 
Dallas. 
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