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PRESIDENT'S MESSAGE 

Let me begin by saying that I enthusiastic­
ally look forward to this year of service as 
President of the Administrative Committee 
(AdCom). After lengthy consideration, I have 
decided to concentrate my efforts during the 
year in three areas that directly involve 
our Group membership. These areas are: 
(1) establishing Group Level Technical Comm­
ittees, (2) upgrading the technical and edu­
cational level of our membership, and (3) 
increasing Group membership. 

Group Level Technical Comnd:ttees offer···a - - -­
tremendous potential for both better defin­
ing the varied areas of EMC interest and 
publicizing this interest in other engineer­
ing disciplines. As presently visualized, 
there would be approximately 8 Technical 
Committees in areas that our Group member­
ship could easily relate to. Committee 
chairmen will be designated by AdCom, and 
will in turn select a core of 2-4 Group mem-
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bers to work with them. Additional Committee 
members will then be solicited from the 

· total Group membership , with a goal of 8 - 12 
active and technically competent members on 
each Committee. Each Committee, within its 
area of responsibility, will (1) provide an 
international point-of-contact for technical 
expertise, (2) assist the Transactions Edi­
tor by reviewing papers submitted for publi­
cation, (3) organize technical sessions for 
our annual Symposium or for other confer­
ences desiring a session on EMC, and (4) 
identify the need and prepare draft material 
for technical standards. These Com.~ittees 
will have national stature and will provide 
the primary focal point about which technical 
activities at the Group level resolve . To 
assist in accomplishing these responsibili­
ties, a budget will be made available to each 
Committee Chairman and will be spent at his 
discretion to further the Committee's tech­
nical interests. 

As you are well aware, technological devel­
opments continue to expand at a rapid rate 
and in directions unanticipated even a few 
years ago. These developments not only make 
concern with EMC more critical than ever be­
fore, but also increase the difficulty in 
staying abreast of a changing technical sit-

·- uat-ion. Consecyuently, there is an ever-in­
creasing need for more educational opportun­
ities geared to the EMC engineer. As pre­
sently visualized, AdCom promotion of these 
education opportunities will involve encour­
aging the presentation of currently offered 
commercial EMC short courses with their em­
phasis on practical applications. Simultan­
eously, the development and presentation of 
courses that present more theoretical instruc-



tion of interest to EMC engineers will also 
be encouraged. These latter courses can 
perhaps be annually presented at selected 
educational institutions and provide written 
materials that will evolve into comprehen­
sive EMC texts . A further educational bene­
fit can probably be realized by incorporat­
ing high quality tutorial courses directly 
into the format of our annual Symposium . 
Additionally , it is hoped that selected edu­
cational institutions can be persuaded to 
offer a graduate degree structured around a 
core of electrical engineering and management 
course of interest to the EMC engineer . These 
courses would emphasize e lectromagnetic t heory 
and systems plus the techn ical aspects of en­
gineering management. The degree might be 
designated a graduate Degree in Applied 
Electromagnetics. 

Regarding efforts to increase Group member­
ship, innovative approaches are still being 
formulated. It is expected that these 
approaches will involve providing effective 
incentives by which local EMC Chapters will 
be encouraged to acquire new members . It is 
at the local level that the personal contact 
and knowledge of individual interests exists ; 
therefore, the major thrust of our membership 
campaign should be directed there . Obviously, 
the emphasis on Technical Committees and im­
proved educational opportunites will result 
in a more attractive professional Group , and 
this will also help to increase our member­
ship . 

In conclusion, it is noted that our previous 
leadership has left the Group in a strong 
technical and financial position . Our task 
this y ear will be one of building on this 
position to provide an EMC Group that serves 
even more its membership and the engineering 
profession of which we are a part . 

Jim Toler 
President , AdCom 
Georgia Tech EES 
Atlanta, GA 30332 
(404) 894-3432 

JIM TOLER ELECTED 
PRESIDENT G-EMC ADCOM 

At the October 6, 1975 meeting in San 
Antonio , the G-EMC Administrative Committee 
elected James C. Toler of the Georgia 
I nstitute of Technology Experimental Sta­
tion President of the ADCOM for 1976. 
Other officers elected include: 

Senior Vice 
President E. D. Knowles 

Secretary L . W. Thomas, Sr. 

V. P . for Communication 
Services w. E. Co rey 

V. P. for Member 
Services F . J . Nichols 

V. P . for Professional 
Servic es H. M. Sachs 

V,P. for Technical 
Serv ices -- R. M. Showers 
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RESULTS OF THE AD COM 
ELECT! ON BALLOT 

As you know, a ballot for the election of 
six AdCom members for the Electromagnetic 
Compatibility Group was issued on August 
26, 1975 . The ballots returned have been 
counted, and the following members have 
been elected for the term beginning on 
January 1, 1976: 

Jack E. Bridges 
William E . Cory 
Robert D. Goldblum 
Thomas H. Herring 
Eugene D. Knowles 
Herbert M. Sachs 

We wish to thank all nominees for their 
willingness to serve and for permitting 
their names to be included on this ballot. 

DANIELS CONTINUES HIS CONVALESCENCE 

Rexford Daniels who suffered a stroke 
nearly a year ago is continuing his conva­
lescence at his home in Concord, Mass . 
Re x is best known for his services as edi­
tor of the IEEE-EMC Newsletter for over 
ten years and c ontinuing as a consulting 
editor for over 8 years . His friends and 
associates are encouraged to keep sending 
cards and good wishes to Rex at P . O. Box 
129, Concord, Mass . 01742 . 
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EMC PERSONALITY PROFILES 

JOE FISHER 

The EMC personality for this issue of the 
IEEE Electromagnetic Compatibility Group 
Newsletter is "Navy Joe" - Joseph J. Fisher 
of the Naval Air Systems Command. Joe has 
been a distinguished figure in the EMC com­
munity for many years. 

Joe was born, raised, and educated in Ply­
mouth, Pennsylvania. During World War II, 
he served in Naval Aviation aboard the USS 
Tuscaloosa (CA-37} and shore-based squadrons 
at various air stations covering a period of 
six years. Following the war, he studied 
electronics engineering in Philadelphia and 
Kansas, Missouri. Joe became a senior in­
structor in electronics and communications 
at Capital Radio Engineering Institute in 
Washington, DC. 

In 1952, he became a communication systems 
design engineer for the Bureau of Ships, 
leading to a similar position for the Bureau 
of Naval Weapons in 1961 . Joe's areas of 
responsibility increased when in 1966 the 
Bureau of Weapons was reorganized into the 
Naval Air Systems Command and the Naval 
Ordnance System Command. At the present 
time, Joe is Cheif of the Avionics Engin­
eering Branch of NAVAIR, Code 53303. 

Joe's many EMC tasks keep him fully occupied. 
EMC activities with the AIR 533 Avionics 
Division require personal visits to NAVAIR 
field activities, and to manufacturers of 
air frames and aircraft subsystems. 

To enumerate, Joe is active as NAVAIR's 
representative to the following: 

- Chief of Naval Operations Frequency 
Allocation Advisory Board 

- Chief of Naval Material's EMC 
Executive Committee 

- NATO's Working Party - 12 
NAVELEX EMC Standards Committee 

- SAE-AE4 EMC Committee/Educational 
Subcommittee 

- EIA-G46 EMC Committee/Educational 
Subcommittee 
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by William G. Duff - . 
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Joe's duties have required travel to England, 
Germany, and Italy to attend NATO meetings. 

In addition, Joe coordinates NAVAIR activi­
ties in Hawaii; NADC, Johnsville, Pennsyl­
vania; NWC,China Lake, California; and 
PMTC California. Frequent trips are re­
quir~d to major airc~aft manufactur~ng plants 
such as Grumman, Boeing, North American Rock­
well, McDonnell/Douglas and others. 

Joe has been actively associated with EMC 
control Advisory Boards (EMCAB's} on such 
weapon systems as the: F-lllA and B, P-3C, 
S-3A, E-2C, EA-6B, F-14A, missile systems 
and major avionics subsystems. 

Joe has many accomplishments in the field 
of EMC including: 

* Producing training films 
- Teletype Operation (series of four) 
- EMC (series of eight) 
- Lightning Protection (series of four) 

* Navy Radiation Hazard (RAD-HAZ) program 
- Hazards of Electromagnetic Radiation 

to Ordnance (HERO) 
- Hazards of Ignition of fuel from 

r-f radiation (SPARKS) 
- Hazards to personnel from electro-

magnetic radiation (bio-effects). 

Joe has been particularly active in estab­
lishing committees to consider new ideas for 
designing instrumentation and procedures for 
measuring hazard levels. In addition, some 
new terminology had to be created for this 
project. 

It is difficult to single out the most out­
standing feats of Joe's career, but he con­
siders his brainchild involving a large 
number of ships and aircraft gathered to­
gether for one month of .dedicated EMC test­
ing as one of the most eventful . Counting 
all support requirements more than 20,000 
individuals were engaged in this mission. 
He considers his contribution to the RAD-HAZ 
program as equally important. 

(continued) 



(continued) 

He is a senior member of the IEEE and is in 
the first year of a second three-year term 
on the G-EMC Administrative Cornrniteee for 
Electromagnetic Compatibility. On the 
ADCOM, he.heads the subcommittee for EMC 
education. 

Navy Joe Fisher claims he has something big 
going for him. Whenever something good is 
said, done, or written by any Joe Fisher, he 
claims authorship. To the contrary, any­
thing bad or mediocre, Joe attribute$ to 
Litton Joe Fisher, who works on the West 
Coast. 

Awards and Rewards 

- 1951 
- 1955 

- 1965 

- 1967 

- 1968 
- 1973 

Instruction Achievement Award 
Award for the Design of an 
Automatic Remote Switching 
Systern ' for~Ships 
Achiev~ent Award for Engineering 
Contribution to Missile Systems 
Outstanding Engineer of the Year 
Award from the Association of 
Naval Weapons Engineers and 
Scientists 
Superior Achievement Award 
An Award for Successful EMC 
Educational Programs by SAE and 
West Coast Electronics Manufac­
turers Association 

*These teletype operation articles were also 
published in the April, September, December 
1956 and June ·1958 Bureau of Ships Journal. 

BERMAN EDITS PRISM 

Ira M. (Marty) Berman has taken over as 
Edit~r of PRISM, the Schenectady IEEE 
Sec~ion Ne~sletter. Marty is a Systems 
Design Engineer at the Knolls Atomic Power 
Laboratory and was Associate Editor for 
Chapter Chatter of the IEEE G-EMC Newsletter 
from 1968 through 1973. Since 1972 he has 
edited the newsletter of Mensa of N~rth­
eastern New York. He promises continued 
improvement in PRISM, including some new 
features that will start in a few months. 

HANK RAY DIES 

With deep regreat, the G-46 Committee of the 
EIA advises of the passing of Henry B. (Hank) 
Ray, Executive Vice-Chairman of the Committee 
His contributions to the electronics and • 
aerospace industry over the years, through 
EIA, AFTRCC, IEEE and SAE, have been of in­
estimable value to all concerned. His 
loyal support for the betterment of industry, 
as a co-worker and especially as a friend 
l~aves_many ~ith an extreme feeling of lo;s. 
His friendship and help was recognized by 
the Masonic organization, who awarded him 
the 33° in Masonry, the highest degree that 
can be conferred. Full Masonic Memorial 
Services were held in Denver, Colorado 
on September 17, 1975. 
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MCKERCHAR RESIGNS AS CHAIRMAN OF 
SAE AE 4 EMC COMMITTEE 

After serving as President of the SAE AE4 
Committee on Electromagnetic Compatibility 
since its formation, Walter McKerchar has 
resigned, although he intends to be active 
on the committee in other capacities. The 
Nominations Committee recommended Jack Moe 
of General Dynamics, Herb Mertel of General 
Dynamics and Gus Weinstock of McDonnell 
Douglas as its slate of candidates to re­
place Walter. Jack Moe, who served under 
McKerchar as Vi~e President for many years, 
was elected during the AE4 meeting in San 
Antonio on October 6th to replace McKerchar 
and will assume th~ office of president 
starting in January, 1976. Moe will 
appoint the new officers of the committee 
after he has taken office. 

HERBERT K, MERTEL RECEIVES AWARD 

During the SAE AE4 EMC committee meeting 
in San Antonio on October 6, 1975, Herbert 
K. _Mertel of General Dynamics Corp. re­
ceived an award from the Committee with the 
following citation: "In recognition of his 
international, technical liaison activi­
ties on behalf of the SAE/AE4 Committee on 
EMC." This was the fi:rst awa:rd of its kind 
to which Mertel drank an honorable toast. 



CHArTER CHATTER 

Los Angeles 

From 50 to 75 attendees at each meeting 
are keeping things going well in the LA 
area. Fred Nichols reports that their 
September meeting was addressed by John 
Coddington who discussed applications of 
high-mu shielding materials. In October, 
Bob Cowdell went to work on MIL-STD-704A 
and B, and brought some of the provisions 
of these documents into "real world" focus. 
If business takes you into the Los Angeles 
area, contact Fred at 213-870-9383 to 
find out if there's going to be a meeting 
while you are there. 

New Jersey Coast 

In November '74, the Chapter was introduced 
to the new "cellular" communications con­
cept for the land mobile services by a 
member of the Bell Labs staff. To start 
off this year's technical series for this 
chapter, the October meeting featured 
Gerald DiPiazza, also of Bell Labs, who 
presented a talk titled "Ultra High Fre­
quency Field Test Related to High-capacity 
Mobile Communications." Although descri.bed 
as a "brief tutorial," Gerry DiPiazza's 
paper turned out to combine both back­
ground matter and some extremely interest­
ing results of measurements made in the 
Philadelphia area. The "cellular" approach 
does seem to provide economies of both 
spectrum and hardware. (Your Column Edi­
tor thinks this paper should appear in our 
Transactions - Dick Schulz: please note!} 
The November meeting featured a description 
of the A~my's new transportable automated 
EMC measurement system. Originally sched­
uled for presentation by Mr. L.H. Wagner, 
Project Manager, DCS Army Communications 
System, the talk was given by Mr. Joe 
Valasquez, of the same organization. This 
system, which is housed in two mobile vans, 
covers 20 Hz to 40 GHz. It includes all 
necessary programming equipment, antenna 
and tuner switching provisions, directional 
and non-directional antennas, and recording 
equipment. In active testing status at 
present, it it scheduled to be available 
to the user agency by the end of 1976. 

The Chapter's annual Christmas Party was 
held at the Ft. Monmouth Officers' Club on 
December 11th. Over 30 members, wives and 
other guests enjoyed the excellent buffet 
supper, plus the usual libations. 
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by Charles C.W. Anderson 

Washington 

Just a little too late to make the Fall 
Newsletter deadline, the Chapter had their 
first meeting of the season on September 
18th. Mike Lustgarten, of ECAC, gave a 
presentation on "An EMC Figure-of-merit." 
Thirty IEEE members and guests attended 
this luncheon meeting. At the November 
20th meeting, Mr. s. E. Probst, Deputy 
Assistant Director for Frequency Manage-
ment - OTP, discussed his organization's 
current program in spectrum management, 
preparations for the forthcoming ITU confer­
ences, the role of EMC in these efforts, and 
the impact of OTP's Circular 11, which em­
phasizes the need for further EMC analytical 
effort within the Federal Government. Inter­
est in this presentation was indeed high -
Al Paul (Chapter Secretary} reported that 
65 attended - 42 IEEE members and 23 guests! 
Washington Chapter's meetings are held at 
Blackie's House of Beef, 22nd & M, NW, at 
noon. The January 18th meeting will feature 
Mr. Brendon Harrington, of Congressman 
Charles Vanik's staff, speaking on the RFI 
Bill; H.R. 7052. If you are in the DC area, 
and can attend, call Al Paul or his secretary 
for reservations (632-7093). 

* CHARLIE'S CORNER 

AMERICAN RADIO RELAY LEAGUE 
RFI TASK GROUP ACTIVITY REPORT 

Those who attended the San Antonio Symposium 
probably heard Dr. Ted Cohen's paper, "The 
Susceptibility of Home Entertainment Devices 
to Strong RF Fields." For those who weren't 
able to attend, a brief summary is given be­
low. Ted began by defining the problem - in 
terms both of the number of complaints han­
dled by the FCC and of the likelihood of 
field strengths in voltage ranges capable of 
affecting TV receivers, hi-fi equipment and 
other home entertainment items. He used 
the now famous map of the Arlington County 
VA area, which shows transmitter density -
for only Amateur, CB and Land Mobile Ser­
vice stations. (Note: This is the map 
which is part of the ARRL RFI Info packet -
see the Fall issue of the Newsletter for 

(continued) 



(continued) 

info on obtaining same.) Ted discussed the 
"RFI Bill," introduced last Spring by 
Congressman Charles Vanik of Ohio. This is 
the proposed legislation, which, if approved, 
would empower the FCC to establish rules for 
susceptibility for home entertainment de­
vices. Ted also reviewed some of the data 
available which might be used as the basis 
for setting up realistic standards for such 
equipments. It is understood that some 
lively discussion followed Dr. Cohen's pre­
sentation, and that our next Symposium will 
probably devote some time to . .this .area . ... ------·· 

. ---- -- -- --·--

The list of "persons-to-contact" with enter­
tainment equipment problems (and solutions) 
within a number of OEM organizations (men­
tioned in the write-up in the Fall issue) 
is available as a separate item from ARRL 
for a self-addressed, stamped envelc,p_e ___ w.it;h 
13¢ postage attached. · "Addres~;: - .ARRL, 225 
Main St., Newington, CT 06111.) 

The susceptibility investigations at t:J1e .. 
ARRL headquarters laocirafories· are· ·making 
progress. Tony Dorbuck, Project Engineer 
for this activity, reports that he is using 
a bench-top type shielded enclosure for some 
of his testing. Direct pickup by circuits 
seems to be a major factor (as indicated 
also by Grundig's results in Germany). 
Recent tests included a check with a color 
TV receiver in the vicinity of ARRL's sta­
tion WlAW. With five transmitters on the 
HF Amateur bands running at the kilowatt 
level, plus others at somewhat lower powers, 
reception was wiped out with the TV set 
unshielded. However, with the receiver 
in the shielded enclosure at the same loca­
tion, only slight interference was observed, 
with a relatively low TV signal field 
strength. 

Also, according to Tony, the ARRL RFI manual 
previously mentioned in the Newsletter is 
still in the preparation stages, but should 
be ready for publication before much longer -
we'll keep you advised. 

G-EMC _§_YM_P_OSI_UMS CON_IIN_UE_ ROTAUDN .. - -· 

The planned sites for the IEEE EMC Sympos­
iums have been planned through 1979 as 
follows: 

1976 
1977 
1978 
1979 

Washington, D.C., W.C. Green, Chrm. 
Seattle, Wash., B.L. Carlson, Chrm. 
Atlanta, GA, J. Toler, Chrm. 
Southern Calif. (L.A . or San Diego) 

The rotation scheme serves many purposes. 
For ins·tance, it affords new members the 
opportunity to participate on the steering 
committeeP, and it exposes different sec­
tions of the country to the EMC community. 
Although we have a set pattern of rotation, 
it is up to the local EMC chapter or Group 
members to petition to host the event . 
Administrative Committee approval is given 
only after the submittal of a proposed bud­
get and the selection of responsible 
officers. 
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SPEAKERS TRAVELING OVERSEAS 

Reciprocal advantages accrue when competent 
speakers present papers to IEEE Sections 
in foreign countries. IEEE members in any 
country, contemplating a foreign trip 
(transatlantic, transpacific, transcarib­
bean, etc . ) and desirous and capable of 
making engineering cont~cts o~ thi~ ~ype 
are invited to inform Miss Emily SirJane 
at the IEEE Headquarters office in New 
York, who will furnish the names and 
addresses of Section Chairmen with whom 
the speaker may work out arrangements 
directly. _ _ ______ _ ____ _ 

AGE DISCRIMINATION 

The case was Estate of Dilworth Rogers v. 
_Exxon Research -and Engineering-; ·unH:ed _ _ _ - · -
States District Court, District of New 
Jersey, Civil Action No. 681-70, February 
4, 1975 and was cited in COMMERCE CLEARING 
HOUSE EMPLOY~,EN'I'--PRACTICES, ·-paYagraI>n- -. -
5311, _p. 3579. 

Dr. Rogers apparently died after initiating 
the case and it was fought by his widow, 
Mrs. Glad~s Rogers against Exxon. In the 
case, Mrs. Rogers claimed that her husband 
had been laid off because it was the prac­
tice of Exxon to displace older employees 
so that additional benefits could be paid 
to younger employees. The widow claimed 
that the company involuntarily retired Dr. 
Rogers and prior to that discriminated 
against him with respect to his compensa­
tion and the terms and conditions of his 
employment. A determining factor, it was 
claimed, in that discrimination was age. 

The company claimed that it involuntarily 
retired Dr. Rogers because of a medical 
disability. 

The jury believed Mrs. Rogers. It hit 
Exxon for $750,000 (yes, seven hundred 
fifty tho·usand dollars) . T.bis from the 
wording in the summary of the case, was in 
addition to the amount of money that Dr. 
Rogers was out of pocket as a result of 

.being r-etir_§d early~ ·- Sci- ·that · a:rnounE (which 
was not decided by the jury as both sides 
came to an agreement on that) was added to 
the above. 

And to add insult to injury - when I called 
the clerk of the court in New Jersey to see 
if the verdict was being appealed or held 
up, or anything - she told me that the 
Rogers attorney filed a motion and then 
collected an additional $65,000 for attor­
ney's fees. No appeals on record. 

It was a bad day indeed for firms which 
have routinely displaced older "non produc­
tive" employees. If they want to do that, 
they had better make sure that they docu­
ment a really really good good case. 

(Reprinted from the August 1975 issue 
of the IEEE G-EM Newsletter) 
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\ BOOK REVIEWS 

BOOK REVIEW 

by Jim Hill, RCA Service Company 

We have two reviews in this issue by two 
guest reviewers. Dr. Henning Harmuth, 
representing the sequency co~unity, re­
views a new textbook on orthogonal trans­
forms. Mr . Edward Wetherhold, represent­
ing the frequency community, reviews an 
electronic databook. As conductor of this 
column, I must warn readers that Ed Wether­
hold has an axe to grind. Ed contends that 
there are too many books coming from the 
technical publishers that should never have 
had type set. These books are often the 
product of unqualified authors and they 
suffer not only from a dearth of informa­
tion, but also from minor to major errors 
and plain misinformation. He is mounting 
a campaign to make publishers aware of this 
disservice to the engineering profession in 
hopes that the publishers will do some 
self-policing . 

"Ouhogona.l TMn66oJc.ml.) 60'1. Vig,i;ta,t Signal P1toc.eMing" 
by N. Ahmed and K. R. Rao 

7 9 7 5 - 2 6 3 pag u , 1 2 9 iilw., .tJw..Uo n6 
Spltinge1t-Vettlag, 175 Fi6~h Ave., New Vo1tQ, NV 10010 

Reviewed by V1t. H. F. Ha.Junu..th 
The C~olic. Unive;u,Uy 06 Ameltic.a 

Orthogonal systems of functions other than 
sinusoidal functions have been used by com­
munications engineers for a long time. Ex­
amples are Chebyshev polynomials in filter 
theory and Bessel functions for electric 
structures with cylindrical symmetry. De­
spite this fact, sinusoidal functions and 
block pulses were used almost exclusively 
as signals or for the representation of 
signals, and the theory of communications 
was based essentially on sinusoidal func­
tions only until about ten years ago. The 
reason is that our technology favored 
sinusoidal functions until the arrival of 
semiconductors and digital technology. 
The change of technology required a broad­
ening of the theory of communications by 
advancing from sinusoidal functions and 
Fourier analysis to general systems of or­
thogonal functions and the Fourier-type 
analyses associated with them. There were 
two problems that made this advancement 
difficult for the electrical engineer. 
(a) The functions favored by digital tech­

nology such as Walsh and Haar functions 
were not mentioned in the usual mathe­
matical textbooks. 
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(b) No engineering textbooks on general 
systems of orthogonal functions compar­
able in understandability to the ones 
on Fourier analysis were available. 

The book by Ahmed and Rao goes a long way 
to overcome these two problems. 

One must have a good understanding of 
Fourier analysis to recognize when it should 
be used and when not, and to realize the 
direction of a generalization of communica­
tions theory required to take full advan­
tage of digital technology. Hence, Ahmed 
and Rao start with a sophisticated review 
of Fourier analysis. They proceed to dis­
cuss functions that assume the values +l 
and -1 or +l, O and -1 only, which are 
for digital technology what sinusoidal 
functions are for a technology based on 
capacitors, coils and other linear, time 
invariant components. The equivalents of 
the Fourier transform and - in short form -
Fourier analysis for these functions are 
then elaborated. The emphasis is on Walsh­
Hadamard transform and analysis, but one 
also finds such lesser known transforms as 
the Haar and the slant transform, both of 
which have been used for the compression 
of PCM television signals in industrial 
equipment. 

The first seven chapters of the book are 
of general interest to the engineer who 
wants to keep current with the theory for 
digital technology . The last three chap­
ters apply this theory to specialized 
topics: Wiener filters, data compression, 
and feature selection in pattern recogni­
tion. The book is suitable for a one 
semester course at the advanced graduate 
level; may it find wide acceptance for 
this purpose. 

(continued) 



"Uec;t>r_onic. Va.:ta.book. (A Gu,i.,de 601t Ve.6,{,gneM)" 

by Rudo~6 F. G~a6 

2nd Ed., 312 po.g e.6, 8 1 I 2 X 11" pape1tbac.k., $10.95 
Van Noc:tJr.and Reinhold Co. 

450 Wv..t. 33~d St, Ne.w Yo1r.k, Ne.w YOJr.k., 1974 

Reviewed by E. E. Wet.he.Jr.hold 
HONEYWEILL INC. 
Ae!r.Mpac.e Viv,u.,ion 
Annapow Ope!r.at.ion 
Anna.pow, Md. 

This ~ook was first published in 1971 under 
the title "ELECTRONIC DESIGN DATA ~O_OK, II at 
a cost of $17. 95. Essen"Ha1iy" th~ same 
material is again available in a second 
edition at the substantially lower price of 
$10~95. As implied by the titles of the 
first and second editions, this book is in­
tended to provide the electronic designer 
with a wide variety of concise and accurate 
design information gathered from many dif­
ferent sources and combined under one cover. 
For the most part, the design material is 
reprinted from previously published articles 
which appeared over the past 19 years in the 
electronic trade journals. Selected pages 
of several reference books are also re­
printed. Forty sources for the reprinted 
material are acknowledged in a listing 
which specifies the pages where the mater­
ial appears in the Databook. Other sources 
are individually acknowledged on the page 
with the reprinted material. After a care­
ful and thorough study of the contents of 
this publication, this reviewer concludes 
that, because of an excessive amount of 
inappropriate material, wasteful page for­
mating, and unreliability due to the large 
number of errors the ELECTRONIC DATABOOK 
does not meet the requirements of today's 
designer. 

The Databook is divided into six sections 
entitled: Frequency Data; Communications; 
Passive Components and Circuits; Active 
Components and Circuits; Mathematical Data, 
Formulas, Symbols; and Physical Data. The 
book concludes with a 4-page index. Data 
in the form of tables, charts, diagrams and 
nomographs (called "nomograms" in the Data­
book) are presented under the appropriate 
section heading. For example, Section 2 
(Communications) contains various nomographs 
related to antennas, signal transmission, 
transmission lines, VSWR vs . attenuation, 
etc. Other data related to communications 
includes a listing of Q signals, commercial 
and amateur license requirements _ ~0netic 
alphabets used in voice communications, the 
Morse Code, etc. Other sections have a 
similar mixture of data related to their 
particular subject heading. For the most 
part, the text is printed in large type 
which is easy to read and the nomographs 
are large enough to provide good resolu­
tion when reading the scales. 
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The electronic designer has a definite need 
for an up-to-date single vol~e reference 
source containing and preserving the best 
design articles which have been published 
over the past fifteen years in the many 
electronic trade magazines. In the late 
1940's and early S0's, McGraw-Hill's 
Electronics for Engineers provided such a 
source. But today's designer needs data 
on transistors (not vacuum tubes) and the 
many other modern devices and design tech­
niques that have been developed over ~he 
past fifteen years or so. The following 
discussion should explain why the Elec­
tronic Databook does not meet the require­
ments of today's .designer . - ···· 

In the preface of the Databook, Mr . Graf 
refers to himself as the_ "author"; how-. 

---· ·· ever the term "editor" is a more proper 
titl~ since most of the Databook material 
is simply a collection of article reprints. 
Also in the preface, Mr. Graf acknowledges 
the contributions and critical efforts of 
four others but the specific manner in 
which they contributed is not stated. To 
successfully edit such a publication such 
as the Databook, one must have sufficient 
breadth and depth of ·technical knowledge 
to correctly evaluate and revise (where 
necessary) the hundrcJs of articles avail­
able for reprint. One must also thorough­
ly .examine all the electronic trade journals 
published at least over the past ten years 
so none of the important articles are over­
looked. The usefulness of the Databook 
will depend on how well Mr. Graf and his 
associates have performed their jobs. 

A cursory first glance at the Databook 
contents gives the impression of wide-spaced 
easy-to-read diagrams; however, a closer ex­
amination shows that about 8% of the con­
tents (equ ivalent to about 25 pages) con­
sists of blank space. This characteristic 
of unnecessary page inflation is typified 
by five of the nomographs where the short 
explanatory paragraphs could have been 
included on the same pages containing the 
nomographs . Instead, the explanatory 
text was placed on the adjoining page 
where it occupies only a small portion of 
the page. Although the Databook (according 
to the title) is a guide for designers, 30% 
of the Communications section is useless to 
the designer because fourteen of the forty 
eight pages are devoted to Q-signal codes, 
radiotelephone and Morse codes, signal re­
port codes, and other similar material in 
place of exceptionally worthwhile and im­
portant design information (such as P. 
Geffe's article,"Comprehensive Tables for 
Resistive Attenuator Design," EEE, Nov. 
1964) indicates that the editor and/or his 
associates did not sufficiently review the 
back issues of the important electronic 
trade magazines. Also, the extensive num­
ber of errors found by this reviewer indi­
cates the Databook material was too often 
indiscriminately copied with little concern 
for accuracy or usefulness. For example, a 

(continued) 



page full of equations for series and par­
allel-cqnnected combinations of L, C, and R 
are presented on page 89. Although the 
source credit for these equations is given 
to the Centralab Division of Globe-Union 
(with no mention of date), the original 
source of the data obviously is the tables 
that appear on pages 146 and 148 of the 
4th edition of the Radiotron Designer's 
Handbook, and errors in the original tables 
are reproduced in the Databook. Because 
the additional useful variations of imped­
ance formulas are not included in the Data­
book, the reader must refer to the ITT Hand­
book, Reference Data for Radio Engineers, 
where the correct and more extensive for­
mulas may be found in either the 2nd or 
4th editions. 

The errors found by this reviewer can be 
grouped into the following three categor­
ies: (1) superficial errors (such as mis­
spelled words) that can be found by the 
average non-technical reader - such errors 
do not affect the usefulness of the mater­
ial and their presence simply indicates 
the lack of careful proofreading (2) minor 
technical errors (such as wrong values, 
incorrect signs, etc.) which can be detec­
ted by the technically trained reader -
the continuous appearance of this type 
error indicates the lack of a thorough 
technical review; and (3) major technical 
errors (such as an incorrect design pro­
cedure or an incorrect schematic diagram) 
which are detectable only by one experienc­
ed and knowledgeable in the subject matter 
containing the error - these errors are 
especially dangerous as they produce a de­
sign that won't work or is unnecessarily 
inferior . Examples of superficial errors 
in the Databook are: (1) p . 1, improper 
title - "Electronic Design Data Book," in­
stead of "Electronic Databook;" (2) pp . 
14-15, "Monogram" instead of "Nomogram;." 
(3) p. 60, the proper title "International 
Civil Aviation Organization" (ICAO) is not 
used. Examples of minor technical errors 
are: (1) p. 75, the scales for the wire 
diameter are not in agreement with the 
AWG numbers; (2) p. 89, wrong sign of phase 
angle for the parallel combination of two 
inductors; (3) p. 105, the network sub­
titles are reversed; (4) pp . 113-114, wrong 
sign for dB attenuation scale of LP filter 
responses; (5) p. 145, wrong sign for value 
of common emitter parameter Hh12 ; (6) p. 105, 

the text " ... either type (of LP network) 
will perform the same electrically" is im­
precise - the attenuation responses will 
be the same but the stopband z. will be 

in 
different. Examples of major technical 
errors are: (1) pp. 111 & 120, the filter 
design examples make use of only m-derived 
sections which do not provide proper stop­
band attenuation more than one octave from 
the cutoff frequency - a proper LP or HP 
filter design always includes a constant-K 
midsection; (2) p . 127, the cascade (half­
wave) voltage tripler schematic is inaccur­
ate - the negative terminal of C3 should be 
connected to the negative terminal of Cl, 
and RL connected across C3. The half-wave 
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voltage quadrupler is also inaccurate. Al­
though these two circuits will multiply 
voltage to the correct no-load level, the 
voltage regulation under load is inferior 
to the correct circuit (see QST, Oct. 
'71, p. 31 and Mar. '73, p. 48). 

EMC ENCYCLOPEDIA 

Don White Consultants, Inc. has announced 
authors for eight volumes of their new 
multivolume encyclopedia on EMC and re­
lated subjects. These volumes should be 
published by the Spring of 1976. 

Volume 2: "National & CISPR Specifications 
& Test Procedures" by H. Mertel, EMACO. 
Volume 3: "Spectrum Engineering & Manage­
ment Techniques" by D. Jansky, OTP. 
Volume 4: "EM Ambients & Man-Made Noise" 
by A.G. Hubbard, USAEC. 
Volume 5: "EMI Control in Avionic Systems" 
by B. Keiser, Consultant. 
Volume 7: "EMP Effects & Protection for 
Electronics" by G. Bloom, M. Rose & 
W. Swift, IRT Corp. 
Volume 8: "Lightning Effects & Protection 
for Electronics" by W. Hart & E. Malone. 

Additional authors are being sought for 
the following volumes: 

Volume 6: Grounding for Control of EMI 
Volume 9: HERO 
Volume 10: Biological Hazards of RF Energy 
Volume 11: EMI Control for Medical 

Electronics 
Volume 12: EMC Agencies & Organizational 

Bodies 

It is anticipated that the encyclopedia 
will contain over 40 volumes when complete. 
For additional information, contact DWCI, 
P.O. Box 325, Plymouth Meeting, PA 19462; 
(215) 825-6585. 

SAE PUBLISHES ARP 1173 

The Society of Automotive Engineers, Inc. 
(SAE) has published a new Aerospace Recom­

mended Practice (ARP) standard, no. 1173 
titled "Test Procedure to Measure RF Shield­
ing Characteristics of EMI Gaskets." The 
purpose of this procedure is to establish a 
testing technique of EMI gaskets with reli­
ability and repeatability. The procedure 
covers low impedance or magnetic fields, 
high impedance or electric fields and plane­
waves. A specially designed steel enclos­
ure of approximately one square foot is 
required as a test fixture . Test frequen­
cies are 400 Hz, 1 kHz, 14 kHz, 50 kHz and 
200 kHz for magnetic fields, 1, 18 and 
100 MHz for electric fields, and 0.4, 1, 
3 and 10 GHz for planewaves. The use of 
automated scanning equipment is desirable 
but is not specified as a procedure. To 
obtain a copy, write to SAE Inc., 400 
Commonwealth Dr., Warrendale, PA 15096. 



NOTES FROM SEQUENCY UNION 

by 

G.R. Redinbo 

SQUARE WAVES AND POPULAR MUSIC 

A paradox in the hip language of today? 
Hardly. The Allen Organ Company is offer-
ing a Harmonic Synthesizer which uses Walsh 
functions in its harmonic generators. Where 
most synthesizers use Voltage Controlled 
Oscillators (VCO) and filters to o~ta~n_tones, 
the new synthesizer has a patented d1g1tal 
technique for doing it with a Walsh series. 
The weighting in the summation of a collection 

-------Of Wa1st:i functions . is . .controUed by .. front .. paneL .......... . 
settings and is activated from the keyboard. 

This gives a precise approach to waveform 
synthesis and produces overtones beyond 
audibility. Even the attack and decay 
weightings of the tones can be developed from 
the summations of Walsh functions. Thus, 
dynamic effects can readily be created in 
addition to those normally produced by the use 
of voltage controlled filters. The RMI 
Harmonic Synthesizer, which is used by s.uch 
popular artists as Stevie Wonder and Ray 
Charles, contains two harmonic generators for 
independent outputs so that stero contrast 
effects can be produced. 

·-· 

Flexibility and variability are the key 
words to describe the all digital approach to 
music synthesizers. The use of Walsh functions 
in electronic music devices has recently re-
ceived attention by audio engineers2 and fur-
ther technical innovations can be .expected. 

l U.S. Patent 3,878,749. 

2 B.A. Hutchins, Jr. , "Experimental Electronic 
Music Devices Employing Walsh Functions," 
Journal of the Audio Engineering Society, 
vol. 21, pp. 640-645, Oct 1973 . 

* * * * * * * * * * * * * * * * * * * * * * * * 
I have had the priviledge of corresponding 

recently with Mr. Maurice L. Retter of Depart­
ment of Nuclear Physics, University of Oxford, 
England, about some of his work and interests. 
I found the thrust of his work and his phil­
osophy to be very interesting and I asked him 
to share it with the readers of the EMC News­
letter. 

Mr . Retter, who holds a natural sciences 
degree from Cambridge (UK), had an extensive 
background in sonar array processing and ocean 
acoustics before turning to on-line computing 
and bubble chamber film analysis of high energy 
experiments in his present department. His main 
project at the moment deals with the search for 
"charmed" particles, but the broader thetr£e 
throughout his work has been with computers and 
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their scientific use. His interest in the 
theory of Walsh and related discrete functional 
theories and a recent shift towards parallel 
computing theory have lead him to the develop­
ment of a concept he terms Lattice Processor s . 

LATTICE PROCESSORS 

The fast Fourier transform (and with it all 
the other "fast" transforms) can be associated 
to a graph structure, and from the earliest 
days, the now familiar "signal-flow-networks" 
or "tree-graphs" have appeared in many papers 
and books. This is true because FFT techniques 
are based upon discrete group theory, and group 
theories are associated with structures of one 
kind or another. Hardware algorithms have 
generally avoided the full array-processing 
configuration because of cost and because micro­
processors can perform diverse tasks with high 
speed and reliability. Conceptually the binary 
rate multiplier can be used to replace the 

___ .computer. .. Whereas . the .comptJter -int-l"-0du{;es---f.i xed- ­
word lengths and therefore rounding errors from 
the start, a stochastic computer such as the 
rate multiplier represents a number as a stream 
of transmission pulses the density of which (in 
time) represents the magnitude of the number and 
so identifies accuracy with time. 

One can consider a signal flow network, 
therefore, as composed of an array of elements 
which combine such pulse streams and propagate 
the result as a new pulse stream to the next 
layer of elements. Two important topological 
considerations arise: 

a. What sort of real dimensional space 
can these networks occupy, and 

b. Why propagate? 

Considering the first point, it appears that 
the signal flow networks can be configured in 
any number of dimensions. (To emphasize the 
structural interpretation of the graphical 
representation of the transform theory see the 
adjoining figure which is a physical model built 
to illustrate the 2-dimensional real-time Walsh­
Hadamard transform.) The second remark suggests 
the classification of Reverberating and Trans­
mission lattices . In the former the set of 
cells participating in the transformation under­
go a cyclic set of states and in the latter case 
there are separate planes of cells which enable 
the separate states to be realized at different 
places. The concept of R- and T-lattices seems 
superior to the weak terminology "in-place," 
and the term lattice network more appropriate 
than "Butterfly." 

(continued) 



Just as Michelson used the harmonic ana­
lysis for the ana·lysis of lightwaves, so per­
haps the realization of such lattice structures 
suggests their use in modelling physical 
processes, and it may be that a whole new field 
in computer technology is just around the 
corner. One possibility is as a model for the 
transformation networks of the brain (the 

- · ultimate pursuit of ·tnformati01r the-crry)-·nr· per--··- --­
haps as a space-time model of diffraction 
physics. In principle lattice processors can be 
used in place of lightwaves for the optical 
computer or ho l o(]raphy. · -

* * * * * * * * * * * * * * * * * * * * * * * * 

WALSH FUNCTIONS AT A DISCOUNT IN RUSSIAN 

A Russian translation of H.F. Harmuth's 
popular book Transmission of Information by 
Orthogonal Functions became available in 1975. 
The first printing in Moscow of the Russian 
version numbered about 5,000 and its sale price 
is 1.60 rubels. This is equivalent to about 

·· $2.00; the Eng-itsn· version is priced at $22.50. · ··· 

The publication of this book is continuing 
evidence of the great interest in Walsh and 
related functions inside the Soviet Union. 
However, from an author's viewpoint such trans­
lations evoke mixed feelings. On the one hand, 
it is flattering to have international acknowl­
edgement for a text while on the other the 
Soviet Union does not recognize such techni­
calities as copyrights and author royalities . 

....... - -

ME El IN 6 S & EVENTS 
TEMPEST SEMINAR 

A government sponsored TEMPEST seminar was 
held on October 10, 1975 at Lackland AFB. 
The timing was to coincide with the compe­
tition of the IEEE EMC Symposium held in 
San Antonio on pctober 6-8, 1975. 

APProxiriiiiEe'ly ·· 15 o··-people . 'fi=om-·go·ve'i··nment-··· . ·---- ---- -
and industry were in attendance. The session 

Honorary Life Member - Heinz M. Schlicke -
in recognition of his outstanding 
leadership in the development and 
application of filter technology 

1974 Transactions Prize Paper Award -
Tomas Dvorak - for his rela7:.trd papers, 
n-Eie-c·tromac;fnetic --F re1-cr-::rmn:n1n1-t-y·-·-:..- ··A··---· - ·-- -

-·-··· was classified as SEeRET- and · only ·· persons·· ···-· -- - - •-•• -· 
who had previously submitted their clearance 

New Parameter in Receiver Design" and 
"Measuremen 1::- -of Electromagnetic · Field· - -
Immunity" Volume EMC-16, Number 3, 
August 1974 

I · 

were allowed to attend. Persons who could 
not attend and would like to learn more on 
the subject should write to Director, Attn: 
S223, Ft. George Meade, MD 20755. Another 
symposium on the same theme will be sched-
uled in 1976. 

G-EMC AWARDS ANNOUNCED. AT 
SAN ANTONIO SYMPOSIUM 

The recipients of the regular annual group 
awards were announced recently at the Sym­
posium held in San Antonio. ~ 
award, the Certificate of Annreciation was 
awaraea to J. Paul Georgi in recogni~ion of 
his service to the group as a member of the 
Ag.cqm, its van ons committees and for h~s 
valuable liaison between the military ser­
vices and G-EMC. In addition, the follow­
ing awards were announced: 

Certificate of Achievement -
1. Merrill N. tustgarten - for his out­

standing team leadership in the devel­
opment of an EMC Figure of Merit 

2. J. Meyer de Stadelhofen - for his pio­
neering development of the MDS Clamp 
measuring technique 

Certificate of Recognition - Raymond E. 
Spence, Jr. in the field of Tele­
communication Regulation 
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Certificate of Acknowledgement - William E. 
Cory - for services rendered as Chair­
man of the 1975 International Symposium 
on Electromagnetic Compatibility 

"Debt 
1. 

of Gratitude" certificates to: 
William E. Cory, President AdCom, 

2. 
.EMC GroupJ _l974 ...... _ _ _ _____ _ 
Eugene D. Knowles, Vice President, 
AdCom, EMC Group, 1974, and 
Member AdCom 1972-74 

3. Leonard W. Thomas, Sr., Secretary 
AdCom, EMC Group, 1974 

4. Warren A. Kesselman, Treasurer AdCom, 
EMC Group, 1975 and Member AdCom 
1972-74 

5. Robert B. Cowdell, Member AdCom, 
EMC Group, 1972-74 

6. Joseph F. Fischer, Jr., Member 
AdCom, EMC Group, 1972-74 

7. Fred J. Nichols, Member AdCom, 
EMC Group, 1972-74 

8. Dr. Ralph M. Showers, Member AdCom, 
EMC Group, 1972-74 

Chapter-of-the-Year Award -
San Francisco Bay Chapter 

under the leadership of its officers: 
Victor M. Turesin, Chairman 
George C. Stump, Vice Chairman 
R. H. Kelkenberg, Treasurer 
Wilson Chu, Secretary 
Andrew Nalbandian, Past Chairman 
Clayton E. Doggett, Past Secretary 
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THIRD INTER NATIONAL 
ELECTROMAGNETIC COMPATIB I LITY SYMPOSIUM 

EMC Symposium in Wroclaw is the meeting of 
specialists interested in the field , organ­
ized every two years . These symposiums are 
planned as a cyclic international event 
held alternatively with the Symposium and 
Exhibition on EMC in Switzerland. 

During the symposium , a truly international 
platform will be offered fo r contacts and 
exchange of ideas and information in the 
field of EMC, i.e. in studying of the EMC 
environment status and of interaction be­
tween man-made electromagnetic radiation 
and technical and biological systems . The 
pro blems that are tQ be discussed become 
more and more important as the civilization 
develops and the sphere of this newly born 
discipline constantly enlarges . The inter­
disciplinary character of EMC makes such 
symposiums particularly advisable. 

Date : 

Place: 

Language: 

Participation: 

Further 
information: 

September 22 to 24, 1976 

Wroclaw, Poland 

Engiish and Russian 
/Simultaneous interpretation 
will be offered 

Registration deadline : 
March 30 , 1976 

All the correspondence 
should be sent to: 

Technical University 
of Wroclaw 

EMC Symposium 
ul . Wybrzeze Wyspianskiego 

27 
50-370 Wroclaw 
Poland 

ICC '76 TO OFFER TWO EMC SESSIONS 

The International Conference on Communica­
tions will be held on June 14-16, 1976 at 
the Philadelphia Marriott Hotel. Sponsored 
by the Communications Society of the IEEE , 
the confer~nce will focus on "Communica­
tions - Cornerstone of Freedom. " 

There will be two EMC sessions during this 
symposium. The first will be titled "EMC -
Fact or Fantasy" and will feature four 
papers including, "The EMC Process (RFI vs 
EMC)" by Jacqueline Janoski, ECAC; "The 
Evolution of Communications EMC Standards" 
by Carl Pearlstan, Aerospace Corp . ; "FCC 
Standards for Imported Equipment" by Herman 
Garlan, FCC; and, "Communications EMC from 
the Radio Amateur Viewpoint" by Dr. Theodore 
Cohen, ARRL. The session chairman will be 
Robert D. Goldblurn , R & B Enterprises. 

The afternoon session will be a panel dis­
cussion on the technical merits, problems 
of compliance, and fairness of FCC rules 
and their variations in interp retation from 
industry to industry. The session chairman 
will be Mr . Paul A. Major, USAEL, and speak­
ers will include Ivan Godier, Bell Northern 
Research, Don Jansky, OTP, Herman Garlan, 
FCC , a t d R. J . Mayher, OT . For additional 
information, write to: I CC '76, 
P.O. Box 8357, Phila . , PA 19101. 
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EMC COMPUTER APPLICATION SYMPOSIUM 
A two-day symposium on "Computers and Pro­
grams for EMI/EMC Applications" will be 
presented in four half-day sessions cover­
ing (1) programmable calculators and com­
puters, (2) equipment and sub-system level 
EMC applications , (3) inter-sy stem predic­
tion and design applications , and (4) intra­
system prediction and design far the con­
trol of EMI . Technical papers will be pre­
sented by invitation only . Attendance will 
be limited to 130 participants plus 20 
government and industry speakers. A sym­
posium summary digest of papers will be 
issued and speakers will pass out copies of 
their papers . Attendance fee is $35 per 
session or $100 per participant for the 
two-day symposium. 

The purpose and mission of this symposium 
is to seek out the truth regarding how pro­
grammable calculators and computers really 
fit into the solution of EMI problems. How 
accurate are mathematical models and support­
ing data base in computing EMI? What are 
the statistical or probability-of-EMI im­
plications? What is the effect on equip­
ment/system overdesign and underdesign? 
What programs are available - small, medium 
and large? Do they really work? What are 
the cost implications including hardware 
and software? What are the lead -·and reac­
tion times to prepare and enter problem data 
into calculators and computers, and how 
much elapsed time is required for results? 
How easy or difficult are programmable cal­
culators and computers to use and how much 
training is needed? 

The Symposium, sponsored by Don White Con­
sultants, Inc . will be held at the Sheraton­
National Hotel in Alexandria, VA on March 
23 and 24, 1976 . For additional information, 
contact Don White, 14800 Springfield Rd . , 
Germantown, MD 20767, Tel: 301-948-0028. 

1976 MICROWAVE POWER SYMPOSIUM 
CALLS FOR PAPERS 

The International Microwave Symposium will 
be held at the Katholieke Universeiteit 
Leuven, Louvain, Belgium on July 27-30, 1976. 
The Symposium will include technical sessions 
as well as a short course on microwave power . 
Original and review papers are being solici­
ted which describe new technical contribu­
tions in non-communication areas of micro­
wave power . Authors are invited to submit 
an abstract of less than 40 words and a summ­
ary of less than 500 words, typed double­
spaced. The summary must include specific 
information since selection will be made an 
the basis of summary content. Forward 5 
clear copies of both summary and abstract 
before February 2, 1976 to the Technical 
Organizing Committee, Chairman, Robert v. 
Decareau, P.O . Box 247, Amherst , NH 03037 . 
Authors from Europe and Asia should address 
Antoine R. van de Capelle, Dept . of Elec- ' 
trical Engineering, Div. of Microwaves and 
Lasers, Katholieke Universiteit Leuven , 
Kardinall Mercierlaan 94, B-3030 Heverlee 
Belgium. ' 



INTERNATIONAL UNION OF RADIO SCIENCE (URSI) 

GENERAL ASSEMBLY 
The ORSI held its 18th General Assembly 
in Lima, Peru on August 11-19, 1975. There 
were over 400 attendees from 35 countries. 
Also, for the first time, the ORSI held 
open symposia in conjunction with the 
assembly: Symposium A on "Radio Waves and 
the Ionosphere,"Symposium Bon "Non-stat­
ionary Signal Analysis," and Symposium C 
on "The Telecommunications Noise and In­
terference Environment." 

The URSI reorganized in Lima from eight 
to nine commissions, with increased emp­
hasis on the scientific aspects of tele­
communications: Commission A {similar to 
old Commission 1) on Electromagnetic Met­
rology, Chairman Dr. H.M. Altschuler {USA); 
Commission B {similar to part of old Comm­
ission 6) on Fields and Waves,~ _Cllai:r:_inan 
Prof. Van-Blavel (Belgium); Commission C 
{similar to part of old Commission 6) on 
Signals and Systems, Chairman Prof. B. 
Picinbono (France); Commission Don Phy­
sical Electronics (similar to old Comm­
ission 7), Chairman Prof. A. Smolinski 
(Poland); Commission Eon the Interfer­
ence Environment {similar to old Commiss­
ion 8), Chairman Dr. Ya. I. Likhter {USSR); 
Commission Fon Wave Phenomena in Non­
Ionized Media {similar to old Commission 
2), Chairman Dr. K.F. Eklund (Sweden), 
Commission G on Ionospheric Radio (similar 
to old Commission 3), Chairman Dr. J.W. 
King {UK); Commission Hon Waves in Plas­
mas (similar to old Commission 4), Chair­
man Dr. R. Gendrin (France) t ·and Commission 
Jon Radio Astronomy {similar to old Comm­
ission 5), Chairman Dr. G. Westerhout (USA). 

The Academy of Sciences of Sophia, Bulgar~a 
was admitted to URSI as a new member Commi­
ttee. The 19th General Assembly is sched­
uled for Helsinki, Finland in the summer 
of 1978 . 

Among the highlights of the Lima meeting 
was a panel discussion in Open Symposium 
c organized by Mr. G.H . Hagn of Stanford 
Research Institute on the present and 
possible roles and relationships of ORSI, 
CCIR and CISPR regarding noise and inter­
ference studies. Participants included 
Prof . F . L. Stumpers (Netherlands), Dr. F. 
Horner (UK), Mr. J.W. Herbstreit (USA), 
Dr . S.S . Sviridenko (ITU), Mr. O. Larsson 
(Sweden) , Mr. M.M. Thue {France), and Mr. 

A.G. Hubbard (USA) . 

The new URSI Board of Officers includes: 

President - Mr. J. Voge {France) 
Vice Presidents - Prof. N.W. Christiansen 

(Australia) 
Prof . V.V. Miguelin 
(USSR) 
Prof. W.E . Gordon (USA) 
Prof. F.L. Stumpers 
(Netherlands) 

Se~retary General - Dr. C.M. Minnis 

Anyone desiring additional information.on 
ORSI, subscriptions to the ORSI Bulletin 
{$8.00/year, issued quarterly) can obtain 
it from Dr . Minnis, c/o ORSI Secretariat, 
7 Place Emile Danco, B-1180 Brussels, Bel­
gium. 

A 133 page book, Review of Radio Science, 
1972-1974, ed. , Dr . S.A. Bowhill, Aeronomy 
Laboratory, Department of EE, University 
of Illinois, Urbana, Illinoia, 61801 was 
distributed at the meeting . Copies of this 
book are available from Dr . Bowhill for 
$7.50, including postage. 

MISCELLANY 
A COMPARATIVE STUDY OF MEDIUM 

FREQUENCY SKY WAVE FIELD STRENGTH 
PREDICTION METHODS 

A report (RS75-07) entitled "A Comparative 
Study of Medium Frequency Sky Wave Field 
Strength Prediction Methods" has been 
issued by the FCC. This report was pre­
pared by the Research and Standards Divi­
sion of the FCC's Office of Chief Engineer . 
Extensive FCC measurements have been used 
as a common base of a comparative study 
which compares FCC curves, curves from CCIR 
Report 264-2 and the new modified U.S.S . R. 
prediction method. Calculated and measured 
results are compared and their differences 
analyzed in detail in this report. 

Limited copies are available through the 
Research and Standards Division, Room 7202, 
2025 M Street, N.W., Washington, D. c. 
20554 . The telephone number is Area Code 
202, 632-7040. 
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HARMFUL EFFECTS OF POWER LINES 

The International Telecommunication Union 
(I.T.U . ) has published new pages (additions 

and amendments) to be inserted in the 
"Directives Concerning the Protection of 
Telecommunication Lines Against Harmful 
Effects from Electricity Lines," 1965 edi­
tion, as well as the Guide for the Applica­
tion in a Simple Case of the Directives 
Concerning the Protection of Telecommunica­
tion Lines. The Directives set measures 
to be taken to avoid or reduce the harmful 
effects of power lines on neighboring tele­
communication lines. 

The 136 new pages, published in separate 
French and English versions in format 4A 
are available at a cost of 53 Swiss francs, 
from 

General Secretariat of the ITU 
Place des Nations 
CH-1211 Geneve 20, Switzerland 

A complete list of available publications 
may be obtained free of churge. 



G.E.M.C. 

Region f 
BERKSHIRE 
S t CHFR1'0K -· 
F ~ FISHER 
JAr'ES J I-ANNC1' 
SYCNEY W bARRIS JR 
~O~NPIC~LUMEP J~ ---­
E R l,,HLI( 

BINGHAMTON 
D C e:ti-K'i;ri--- ---
A J eLAK ELY 
ROPERT E BOYC 
LUTI-ER E BRCloN 
L I KNUDSCN 
T P' P'ACZ'I 
J A P'ALACK 
R F IIEW. 
I E POSEP.BARKER 
B I- SHOW Al TER 
BUFFALO 
L F BABCCCK 
CONNECTICUT 
R.IIL~r CACACE 
KE11l1\ COLL 11\S 
JOI-N CCWRAS JR 
FREC P DAVINC 

-H T CENNIS 
W I- FMERrnN 
ROY E GITTER 
C C I-ANSELL 
CHARLES R HAYES 
Eo;, H s l<ESNEY 
E J l<!CZLK 
W!LL!AI' P KRUESI 
AP' KUSHI\ER 
JOSEFH C LA"ICt;E 
C A l'ILLER 
D PEOPLES 
PAUL J PLTSHI\ER 
WM J PRYSNER 
WILLIAI' t PUSKAS 
GECRCE A SCOTT 
N J SLADEK 
JOI-N lo< TENCZA 
F CI-ARNER 
LECl\lRC E WEIL 
ITHACA 
WALTER H KU 

~~t!~JSLA-~fRRY 
ARTHUR P eARTCLCP'EC 
S S BERNSTEIN 
Cl/!RENCE H BCYC 
R I- PROO!< 
':CldlPO L CASA 
GRAHAM II CLARKSfN 
A CPFSNER 
LA;,RfNCE ECELP'AN 
~ " EMBEf'SOI\ 
DC ENGLE 
M I- FI RS T 
RALPI- GIANI\ATTASIC 
I- E GOLDSTINE 
JOSEPHS GREVICUS 
PETER W 1-ANt-AI\ 
PAl!L H HINCKLEY 
JAl'ES H JACQLETTE 
E ;, KARPEN 
G I- KLAUS 
J LAl'AGNA 
WALTER LANCALER 
S E LIPSKY 
DC~AlD W l"ATTESCt-. 
FRAt-.K J ~C CCt-.ALC 
L I'll TCN 
R J l'OHR 
CHtPLES E t'UTCI-LER 
R E CAKES 
L R PANGeURI\ 
S I PERRY 
5 A RINKEL 
S RUB!t-. 
HI- SCHREIBER 
HR SCl-'WENK 
ARH-l,,R L STCf--E 
ELSTCN H SWAI\SGN 
JOSEFH G VARLEY 
J I- 1/DGELl"Af--
w A IIEJSSl'AN 
E G l<OlF 
A C Zl"'IHLATT I 
MID-HUDSON 
A - A $1' IT 1- JR 

MOHAWK VALLEY 
THCP'AS E BALCWIN 
RCGE'R W fPOk" 
GEPARD T CAPRARO 
0 T G61-S-EP -
C I' 1-EWISON 
WlllIAt' S KELLY 
C C LIPPERT 
CECRGE A LOI\G 
L F l'OSES 
J J t-.ARESKY 
C L PANKIEWICZ 
RICI-APC E RABE 
J.CH--H!.- L -R-Y.ERSCN.. 
S ~ SARLE 
K R SIARnE1, !CZ 
WAYt-.E E •GOCIIARD 
SA"LEL ZACCAli'-1 
NEW JERSEY COAST 
F e ALVAREZ 
G F;, ANCERSCN 
H S EENNETT 
JOl-'t-. eCYACJIAN 
EVEPHT A ACYC 
1-10\.ELL A SR(;,t-. 
NELLC R CASTELL!t-.1 
JCI-" F Cl-APPELL 
J I- CHISLOW 
1-ARPIS CRUCKER 
RC"ALC G F!TCI­
CARLL HAt',-CI\C 
DCI\ALO I\ HEIRl'AN 
L E 1-Ut-T 
K IKRATH 
GUY C JCI-NSCI\ JR 
CHARLES C JCL Y 
WARREN A KESSELl"AN 
SEYf'CUR l<REVSl<Y 
R t KULll\YI 
COI\ALC S LEV !NE 
El LUKE 
PA l'AJO~ 
VJ P'AI\CINO 
FL "'APTINSON 
e C l'ILLEP 
R I- IIEWCCMB 
JCl-1\ J CI\FIL 
R C PERLE 
S PERLr-aAI\ 
1-lCPT CN W POP'ERANTZ 
J F FROPCK 
J RUBIN 
JDI-" A SCSOLESl<I 
WltLIAI' A ST!RRAT 
f' I/ I- STCNE 
JCH H STRANGE 
JOl-t-. R TPOUTNER 
THCl'AS B lo<IGGI~S 
NEW YORK 
C C EIHTTI 
CLAl!CF E GI"!SCN 
·JOSE A G~ANCA 
CHARLES F 1-CFl<lt-.S 
ECkARC JACCSS 
PETER O ~ARASINIS 
NOPl'ANCIE E Kt-.COP 
G F KOPECKY 
QOeERT G KRl,,PP 
JOt-N P MANN!t(G 
DAV!C ~IOCLETGN 
_IIHl'fC H NAGIA 
J C PARKER 
G4RY J PETSC!-AUER 
~ I- P!NTELL 
,: PLATT 
'4 R!:1/Z IN 
J RCSENBAUM 
WR RYAN 
E SCt-<WARTZ 
SAVA I SI-ERR 
ISAC SCMEYA 
STEPI-EN SUCK€N!K 
" I\ kATII\E 
NORTH JERSEY 
tiOI\ALC V BATCRSKY 
A R eLANCK 
JOI-N l eLAZEJEkSKI 
s J euRRLANC 
G S FAGFR JR 
GLENt-. I" ESTES JR 
P F GOCLEY JP 
PALL B GCLCl'!A.N 
AflPAI-Al'I GP INCCr. · 
H C JUNG 
, P KAYLIN 
THEOCCRE I' KCPCH 
R E LAFFERTY 
R !Cl-ARC ._ LAl'P 
ECIIAPC LEVINE 
J LOPCI-

Group Members 

qJCt-ARD 1 MASS~Y 
DCNALD W MCLELLAI\ 
ADRIAN G l'ICCI\S JP 
H • CTT 
JAl'ES C PARKER JR 
CR PAS-LH -- - ­
WILLAPr. t REEt-.STPA 
~YRC~ I" PCSEt-.T~AL 
o L i:oss 
ROI\ALO SHERl'AN 
EC;, l,,_ -- - ;;w"':1':Tl'All:- - - --
VI "CENT ( VAl\tCCRE 
JCl-1\ W l<LRST 
PRINCETON -- ,.-e 1:m-ss---
A l- (OHEI\ 
ARTI-CR r, CARB!E 
'< □ PERT JA1/ELIN 
JC POeII\S01\ 
ROCHESTER 
J .Al'ES H ALLEN 
R ~ EAllf\ER 
"'01-APC fl HEISE 
EDkAPC C SCI-PCl'I JR 
JAY C TEf'O 
SCHENECTADY 
flU I' f'EP1"AI\ 
Ht GAUPfR JP 
W S LAMBCl-N 
f'J<\LE Slll'LELSCN 
o J SANTCRO 
JAl'ES P STE\,,ART 
UP k!SSl'ANN 
SPRINGFIELD 
JCI-N F FITZPATRICK 
SYRACUSE 
AT ADAMS 
WILL !Al' k !'YRH 
CAV re K CHEl\'G 
w .. EVl=R nr JR 
RCBEn N LCHES 
BRACLEY J STRAIT 
DC ;,EINER 
SH-l'AW Y.et-.G 
L J ZAHOPA 
VERMONT 
A _J (AVIS 
CENTRAL 
NEW ENGLAND 
COUNCIL 
BOSTON 
G J ADAl"S 
L P ALllR IGHT 
ROBERT J SERKCVITS 
Q L eEST 
1-ERr,iANN I- 8LY 
PETEP EOERS 
E F EUCKLEV 
ARNCLO R BUCKl'AN 
STEFi-EN P CAt,;TCR 
JI' CLAR ~E 
WILLIAM P CUl'ING 
REXFCQC OAl\!EL~ 
CLALCE W DARLING 
JOSEPH K CERCSA 
RE ECWAPCS 
T A FPOE~CHLE 
STEVEN GA LAGAN 
W F GENE'TT 
N A 1-ALUNSTEII\ 
RICI-ARC C 1-AI\SEN 
PC I-AYDEN 
ROeERT F JASSE 
LA;,PfNCE V K~IGER 
FRA!IK CLEWIS 
R l'C CE E 
WP l'IKELCNIS 
R ;, F KI I\G 
LESLIE S RACI\AY 
J \. PY AN JR 
F E SEVIER 
LCLIS SHLLl'A" 
R t SCCt PMAN 
Q STE'll\1-0FF 
'IR SWAN~ 

NEW HAMPSHIRE 
F. t< CLARI< JR 
Q J I-ALL !SEY 
JCSEFb I' LCCNEY 
T J IIAUGI-AN 
PROVIDENCE 
'lALE A KNOX 
QALFI- H CUFEt,; 

WORCESTER COUNTY 
ARTrUQ L HASKI~S 

'r.ECFFREY DI"( LAUGHLI" 
-H 8 CGbS !AN 
~C8ERT P PAFl..SE 
FPH,K W ~A-f!·f'LPTCt, 

Regioti 2 
AKRON 
1-!APCLO /: LAN ltR 
BALTIMORE 

- O r EAR HE·ii ji'i -­
T J eOOE 
R!CrARO C BU"GARNER 
WALTFR C CARTER 
ECkAPO W Ct-<APII\ 
E A CHf::NfV 
STA11,LEY I CCH 
JAP'ES H COCK 
A A CUNEC JP 
JOI-NL DAWSCI\ 
RA~P'CNO F ELS~ER 
AL EVANS 
CJ fQJEL JR 
J P GEOR(I 
KITT E G ILLILLANC 
QICI-ARD P GRJr,, 
JAP'ES H HILL 
JOSEF!- P HECKL 
ARECIO A t-EPt-.AI\DEZ 
J L 1-0CGES 
KEI\I\ETI-' t HOt-.EYCLTT 
DOLGLAS J rUGI-ES 
ARCACY B IWASKI~ 
JACCLFL!NE R JAt-.CSKI 
ROP.EPT C JOPON 
L !<AH 
IRVING C KLEPFER 
<; F ICRAUSE 
fl L 11\CEl'AN 
P LIPMAN 
DEt-.1'1S R LCVE 
M N LUSTGARTEN 
JAf,IES A "'AHOI\EY 
FCeERT B MARCLS 
J I, l'ARTIN 
FRECPICK f,IAlCS 
R ;, l'CKEEBY 
LESTER A l'ICRCEPF JR 
CA1/IC R l'CSS 
ANTl-(NY 1 NASLTA JR 
P C t-.EWHCUSE 
LEEP NOFTHCRCSS JR 
TE!lfl\CF E OL 1/ER 
FRAI\K C FEHEL 
N<=LSCN V POLLACK 
W E FCRTER 
B P IEGF.I. 
ALI-YI\ C •CBERTS 
'lCeERT 8 ROCSE 
CLARENCE J SALNCE~S 
W ~ SCANGA 
R!Ct-ARC E SCI-LLZ 
NOP"AN SCrl,ARZ 
J P scon 
WT SHFL10N 
E e SM I H JR 
GARY Q VEST 
Tf-<(f,IAS ,. WALSI­
W!LLIAM E WE!I\TRAUR 
MAPK A WEISSEERGEQ 
ECIIARD E l<fTI-ERI-CLD 
G C ;,HITELEY JR 
JCrl\ A ZCHUiER 
CANTON 
L G LEIST 
W J RCTTf,IAN 

CENTRAL PENNSYLVANIA 
CHiRLES ~ ANCERTCN J~ 
H;, CURR•ACHTFQ 2ND 
CINCINNATI 
M C EDGA~ JR 
N F 1-AVE"KGS 
JOrl\ W KINCAIC JR 
~ALCCLI' t MAC LECD 
ARTl-l,,R C STF•ART 
CLEVELAND 
H I' HJGF. 
ROPEPT E NESS 
STE~FN L SAI-AJCtK 
C E SMITI-
ANCPEW E YOl,;I\G 
COLUMBUS 
F'C'1s 11\ K ~ve11:s·c~ 
C G SVALA. 
G A Tl-'JELE 

DAYTON 
H I' PAl>HAN 
J E PPAN(EL IC 
WILLIA,_. F GIPSCI\S 
W JI-ALF 
J C !-Of'FFEL 
Q " ITTELSCN 
CLIFF HII-L 
crLGLAS ( LCCKIE 
P T IIIAPTI-
Vl(T(R l'ORATS· - -·----
CHARLFS E SETI-
SAf,ILfL SK[L ,,_lK 
D R I-AL TEP 
ELC-E~ .. ~F - ~ !CK. 
JA~ES" •ILLCLC~P.Y JP 
KEl\1'ETH E W!LSCN 
R L l<!PT 
DELAWARE BAY 
THCP'AS T ROTl-,-AN 
EASTERN SHORE 
r,A\i!C C ~H!R~Y 
ERIE 
C A PURKI-ARC 
'IARSI-ALL A CARNER 
p o-n.wCHUR l 
JOSEPH W J':Ht-.SCN 
JOI-N R LtNE 
THCl'AS L VENABLE 
J J \IALSr 
E L ZEIGLER 
LEHIGH VALLEY _ 
CHAQLES F KF.RCrNt" JP 
LIMA 
W E 1-AW.L EV 
NORTH CENTRAL 
OHIO 
ROI\ALD h BP~l>EP 
PHILADELPHIA 
WE AMOS 
Q E ANOEPSON 
JOSEPH eANAS!AK 
M C EECl-'ER 
RCSFPT F BENCER 
HOl-tRC A SON[ 
E P' ERCWI\ 
J E CASFY 
E"'ICIO CELtNI JQ 
CAI/IC L FAUST 
ROCCC F f!CCH 
NEIL M FCGLIA~I 
LUKE A FCRPEST JR 
CCl\~AD J FCWLEO 
STEVEN C GARCIA 
E E GARFIELC 
ALPERT J CEJA 
R C GOLCELU"' 
FREC HABER 
JAP'ES E ~A1"1LT(N 
NCRf'AN A 1-0GLLI\C 
W JARVA 
4 R KALL 
"I KANT 
ANT~CNV P LEFCt-.E 
T I, LI AO 
OAI\IEL F LILLIE JI> 
SAt-.CFORC S MEPSKY 
A G I\EwN~A"I 
R C r-.uss P.AU,.. 
I' " CFLHERTY 
GEPALO T Pl'lRLNG 
':VEPETT T RAYLl'AI\ 
J S PEESE 
L J SHANE 
WC SHFf>< 
Q ,., St-<rwERS 
CAI\IEL J S!Gt-.CRE 
RH SUGARMAN 
RI- 'THC,-.FSON 
W ~ VISHER 
PITTSBURGH 
c - r,, ·t!f'H !CH 
I' L CSBnN 
AG POKRtNT 
DERRILL f Sl-At-.KLE 
1101\ALG E SHQI< 
SUSQUEHANNA 
WILLIAI' P FQ!TZ 
w J 1-ursCN JP 
JAl'ES C tATIIIIER 



WASHINGTON 

:N 1~H[G~~~LL 
A P ALBP EChT 
CC ALLEI\ 
V!PGIL ARE/\S 
JAl"F! H ATK!I\SC~ 
WI LLI AM RAeP.!I\GTCI\ J, 
S L P.A!LEY 
WILLIAM A PAKER 
RGPE"T ~ e!Q(I-FlELC 
R J POTF ILi-➔( 
PCeERT C BR ISK!'A/\ 
ALEXANDEP C FAC~/\ JA 
¥ R tr ~~fi~t>PPTi._l\ ____ - . 
JCH BLCKtJn 
Q I\ euLLCCK 
CAH B CArlL L 
A F CARHLL 
E P (ACR(LL JR 
APT I-LR CASE\' 
CAV!C P CCFF!/\ JA 
R T CC:LL INS 
J J CRENCA 
1-➔ CAVI~ 3RC 
~AH J DIEHL 
HHCLC F Cll\Hq 
J E CCDGF 
Tf<(WAS W CCEFP/\ER 
wl LLIAM G DUFF 
J 1- ':Is ING 
ORTI-LR H FELLER 
FR~/\K E FEPPt/\Tc 
JOSEPH J FISI-EQ 
Tl-'ffCCPE R FLICK 
(ARL L FPEDEP!CK SR 
': P FR::E~AN 
J T FPFEl"f>N 
ROPEQT I- FREHI-
P 1(1-APr , FP~l\]E, 
OLPEPT Is FRJENC J~ 
Ci-➔ AKLES F FLLTC N 
F I" GAG"'" 
WILL!A1'1 (A"PLE 
f- CtPLH; 
(1-'HLES F C!SKI~ 
GFCkGE ': GALT"-FY 
\H LLlA " C GPEE"­
-1.ALFI- E CPl"" 
CI" (WOL TNFY 
G I- 1-AGf\ 
•CP.EPT J HA!SLl"A!EP 
1-El\l\!N C F HtQl"LTI­
W!LLIA"' F r<Fll\l 
.J S 1-1 LL 
'' \, 1-f'CO,!T 7 
1, F • 1-'r ~ E 
C II JAGU 0 S 
Q C JO!\ F. s 
tl KE! S fP 
,J J KFLL fHFO 
JIJ!\f k(STYK 
5 KPASSC'l<SKY 
:> i: l A"i ;: 
r.~vrc c LtPCI\TC 
.I ( L f C 

J N Ll'('l'(LD 
•r.l\~ LC J LEPKChSK l 
J Ar K " L H, T f- l Cl:"' 
: N L Yf1"! 
~O\E"T A MjGYP 
crpECT t- '1A!FP 
r C NAP<rALL JR 
J " NC CL TCH:I\ 
~r.PF OT C l'C !\Tyi:c 
J\Nc, G ~C !\FLLIS 
YP1'1c !SI'1Gcp 
(C(Q (f ""EPKEL 
" !"rPFLL l 
1..; r f-.TPTff\ 
:,R Tf-LP .: WUPPI-Y 
r C PtG[ 
, C Ch<'L(\-. 
~L \,!~. h FAUL 
1I LL!~" S PICKETT 
~ ot~rtLL 
\ P FAS"LSSF~ 
c; i; c c ,: ! ~f'O 
'Lv 1f cc !'lfQ 
.J J ~FNl\~C 
><~ f.( LC Q n !Crl'tl\ 
vcLV!'l $ Pf}PfOTS 
j C(l'~\I 
'"C~ 1 Ct•! Pr-'" i: '1 
.1rt-~ J • CV ITC 
: -: er<T " ~YtSr.f\ 
r-~C ~~r;T ~ S:'"l :'."1-S 
'."; r CA !\J~'y J=' 
co I( J sc1- 1•~EL 
~nvtc A 5ESfQ5~~ 
J ! )FTT EO $T 7,f\ 
CL 51AV• <t-AI' !P C 
,•ai;vvr1 c s 1 :.UL 
c. r C{Vl'('IS 
J \. 5K~r,(S 
JtNf5 E ST~Ecor. JR 
0 Ec~c'1 □ r 5rf1,c ~s 
I L ST"1-.t,T 
': L F- ~ ': G !": ST r; T,.. C Ji=' 
.\ r 51. L !VAi\ JP 
i C r::,, L t,T Jµ 
,.rLL!! E TtTE 
? E T~ LC 0 

'< fCt-to t TELL 
Le e~~~ ~ T~(~t~ 5~ 
~ ~t ~J\E(AO~~~I 

Hf'I\AY H \,tlRf-lLS 
LESLIE A hALL JR 
J P hALSI-
CF wATKINS 
BRL/\C O •"lNSCHEL 
cc•ll\ P ,ESTPPCCK 
DCI\ALD R wl-'ITE 
OF.I\IS A 1-1-ITTAKFR 
GECPCE F w!NlEPS F ii 11ocFF·· -- -- -- · · 

WEST VIRGINIA 
JAnS L CCLAN 

Regioo3 __ -·--·-· ___ _ 
ALABAMA 
l~e L 8U~RELL 3RC 
DEI\NIS J GALLCI-AY 
ATLANTA 
FL CAIN 
HUGI- W r. Et,;NY 
ERI\EST E C'lNALCSCN JF 
R S CUGGAN JR 
F F H;LOEP 
EC 1-0L"'ES 
H 1- • Jl:'NK INS 
RC JCI-NSCN 
RnN,t,t w LARS(!\ 
D \. OC)flEPTSCI\ 
W PCPINSCN 
LECI\ ARC 1- Tl-'C~OS JR 
J C TOLE F 
JI,.,,.,Y A 1-corv 
BROWARD 
WILL!t~ S BUR[!CK 
PETH J CARL H,; 
A 1-E"PHLL 
JAf,'fS C K'lEPER 
CANAVERAL 
J A RLr r, 
PALL K/\IGl-'T 
WE PAKALA 

CENTRAL VIRGINIA 
,l L PRAU~ 
~ F GIFFCRD 
LCLIS J KCCOHS 
o ICI-ARf: 1 "'YEPS 
'l"tL H ~1-EPi-EPr, 

EVANSVILLE-OWENSBORO 
ANTI-CNY • N!"Cl-'AY 
FLORIDA WEST COAST 
SH~PLFS I" CEO"-
i-, • 1-UNT 
POTP[C[A J KARI\ 
•~APY F. L IPTt-AY 
': P FELlfL JR 
GEC•CE F SIL&fOMANr-. 

GAi NESVILLE 
'[Cf P V K~U"" 
~ P :-c Pl-f:RSO: 
HAMPTON ROADS 
J ~ P('LA ~D 
'1 F FAUSl 
,rPfPT ': WfT(ALfE 
HUNTSVILLE 
~'Ji'ERT k PARKER 
f... P ~F. IC 
J \. 1-E!l"FQ 

LEXINGTON 
r: rl\t Lr R PUSI­
CL nT/JN < PALL 
LOUISVILLE 
~ L '-'AOV[N SO 
T L •lLS('I 
MEMPHIS 
I I" 1-'A FK If\( 
=r:~nD K YUI\C 
MIAMI 
CRffFC[CK w CAU"P 
MISSISSPPI 
~ILLY C (Q!VFS 
CLtYFr:P;f O HYLCR 
L L TSAI 
re-KAO ~u 
MOBILE 
'1 ( ~AK F ~ 

NASHVILLE 
QQr-,.iLC 6 WR Jt,f-1 
NEW ORLEANS 
! ~ f>Nf)H <;ON JR 
(L !FF " f!l'AI' JR 
,1 f. CPOll!v!Ct-
W!LL IAM I- FRffMI~ 
J • JCYNFR 
ORLANDO 
1 r: e.-.xTfC 
SA., J PPEfOT 
1-1f:::i.pF.PT ~ Cf'CPEq 
~ r., 1-f'KKtN~f\ 
~ r l'C CLL:~E 
r_ 1, ~OPTl-
aE~l\tPC 1- RCPl~SC'-1 JP 
Pt-IL IP h T01'tY 
CC 1-H!TESCAQVEP 

iPALM Rl=lln• 
, P e eURKLUND 
.l \o, HENfY 
iJUtd(R R I\ tCt-CLSCN 
.PANAMA CITY 
;RCE'FPT C Gt-'CQ:n·EY 
0

RICHMOND 
R f('JC6°RD_T _ FORC 
TE[ R SEROTA 

DAYTONA 
R P pnunARC 
ll R RbSCI-KE 
w 1cl'ORF"rs- -- -- -

AFFILIATION OF 
NORTH CAROLINA 
SECTIONS 

EASTERN 
NORTH CAROLINA 
rAVIC F 1-ACKLEMAI\ 
SF.!K! CGURA 
JACK lJ W!LllA"S 
WINSTON-SALEM . 
HENPY J (RENIER 
G C ,.ATFCRD 
AFFILIATION OF 
SOUTH CAROLINA 
SECTIONS 
COASTAL 
SOUTH CAROLINA 
H II ViK 11\S J, 
Region 4 
CALUMET 
>-lfi'PFRT ~ (Pt!( 

CEDAR RAPIDS 
JOI-I\ A 13 lllKL ANC I I l 
R C ClECFICl-'S 
~APGtRFT M E"I\ST 
M!LrPFD A LAI-I> 

CENTRAL ILLINOIS 
J C f:YSO!\ 
PALL N!ELSEI\ 
CENTRAL INDIANA 
V (CNFS 
I-' C FASSFURG 
KFI\I\FTI-' r MC,ERY 
r,{LfS S CLSCf\ 
WAPRFN D PEELF 
CH !EL r, wAYl\f 
CHICAGO 
NO~~•N Q ANCEFSCI\ 
or(fP A PA I" 
J.1- PfHL 
ABCLL A EI-ATTI 
J E eF ID(ES 
.JUI\ F CLCUGI-
CAPL P f(PEY 
L P COSTELL( 
DEl\1\1$ CZIEPlAI-SKI 
VJl\(FNT C FCR1'1el\EK 
P CCUJSTf!N 
JCrl\ w r~css 
>-1 P rfGNER 
J F JALL ITS 
JAf,'fS C n □LU 
J J KR~Ttf\;SKY 
I' !"AP K ~ 
P A l'!t--tLKAI\I!-: 
VE[ F "el\CA 
WfP~fP E 11:"UWAI\ 
~RLCF G F~YI\CLrs 
EChll\ ~ SCHAEFER 
W o SCH "S !l\(EP 
onPFCT F SH6PP 
F"' IL SKCC:HEC 
STFVE Sl'A/\CJ:h JO 
L S ~l'ULKSTYS 
JA~FS F vALAI\CIUS 
~ t •AGrsr.PNF 
F. 1,, ,EeEF 
NOR~•N W WEI-LING 
W!Ll lA" C WFLLS 
Cf1L II\ ~ ,!LL1'CTT 
>-1 L \.OLF~AN 
FORT WAYN E 
i:oi,.;~ 6 HIOIGI­
ILLIN01S VALLEY 
W!LL FM F RAK KER 

MADISON 
~FrPrA[ PG!CAG!AC 
Kiw P SC~!F' 

MILWAUKEE 
Lft~P~N(r 8 KrRT~ 
l- "' !=(PL IC.Kt 
<\ ( \,, HfC Lf~ 
FQ([f:/l(K J aCLTF"S 
NEBRASKA 

A c · cAwP ~t. .. Tfl( 
I( I- hYr~FI' 

NORTHEAST 
MICHIGAN 
J . c -;;;c: t::Au~RCIN 
NORTHEASTERN 
WISCONSIN 
A C FITl~ER 

SOUTHEASTERN 
MICH IGA N 
NICHrLAS ALl~F!Cl-
1 C PARR!E 
F P ALFR 

-flEUS .l.l'fAULKE 
A C COTY JC 
F A 1-ANYSZ 
F I, I-ARE 
JOH, N LtTTA 
J A~ LYCN 
C E l'AST 
SEYEC H IJQUS~VINEll-AC 
nOl\tLO E l\~Ul'•/\N 
GARY SKOCACK 
PC TOWNSENC 
WILLIAM C TRABCLC 
R P l<ALUCE 
NOH'/>N WELSI-
JA~ES C YCU/\G 
SOUTHERN 
MINNESOTA 
JCH KCRNF(LC 
TWIN CITIES 
LECI\APC ~IGELCh 
V _Jl.....efl.LL.LSEt:i ~J. __ EJ_N.E,.G.A.&-J.11., 
5 J (AflLFR 
CtVIC A 1-JMLEY 
JCI-I\ HCRNSe_y_ 
ar.wn s c Jllt:KSC/\ 
TH(l"AS J JORGEI\S':N 

~ih,~1-P·t ~ Sil ER 
Ql(I-A~C I MEESE 
J • /\ESTING 
JOI-I\ fl PCPE ~re fFLJ __ s_c I-' .Llli.Ll e-r-scfrl'fTT, · --
o r, SEr.Rr 
c.J, <\,EN 5.Ct,I. 
"ARK A TAUBE 
YU/\G-YU I WAI\G 
L hEPNEP 
lAvlC L 1-1-'ITF 

WEST MICHIGAN 
HAD PY FF!SSH 
JA~FS D 1-ABEGGc~ 
L IJ YI KF 

~egion 5 
CENTRAL TEXAS 
Jons F fOHREN 
C ~ PREN~AN 
~01-1~ LP~ 

~faficuNHI~. 
'l L JOUFFRtY 
'lC~tLC P KERI\S 
CAOL C LP' AfQT 
"a~ c T~ees 
G ~ 1,lN ~TfC~PERG 
o J hl:'L n 
C P 1-[LKfS 

TULSA 
" . ~ Pl: \ 1; y 
C F (t-F~ 
CAvrr CLIFTCN 
r;<I\ C H FCRESTER 
r; r, J ONES 
CAV!C T KJFLLCLJST 
JA~F~ P ~Cll!TCC~ERY 
J R l'f'SH 
CA\i!C H ~t-AFF 
G I' STFF.Lf 
~01\ ► TAYLCP 
DENVER 
H fK [ MA 
,1 IL PLP J ANSCI\ 
" 1LF[QP G APTI-UQ 
GEl\f G f,X 
• F eaoGHUSH 
CtPl'FLL I, CCPLE 
RG PERT W ELLIS(/\ 
r, C GIERI-ART 
=QMK V. (OEEI\E 
~AY~CNC C JE~~ll\GS 
01(1-ARr. ( JCt-1\SCI\ 
JA~ES F KLUGE 
~[htPC F KU~STER 
V C LEE~IE«TS 
~~PFPT O LEWIS JR 
CRAI\K V ~C FARLAND 
F ~ "ILLER 
"LI~ J l'([RE 
,J F "UORtY . 
~seEPT E ~ =LS[~ 
'iF~P'! R PAY 
Q(AFP T I" SHUFFLER SR 
H E TAGGART 
J[l-1\ J TIRY 
F t-- 1-. I LL IS 

FORT WORTH 
LAP PY A FR Al ER 
K h KOER !Tl 
':Cl.AP[ F VANCE 
0 f klHK INS 

HOUSTON 
WT 1-UDGINS JR 
HOwARD H L!TTLf 
THC~AS t,1 ROf-lFRTY 

VICTCR F A(LJr-,.A 
NAS!P Al-l'EO 
OAVIr. P tNDEPSCN 
q -- -··--c,_.·:>f-il-"" .. ., __ -·-·- ·-.. ···--· 
R l CLARH 
HARCLD O 1CRA~,Y 
R I ~OWER 
LOUISE P SPECK 
J E .r.rc~aRr. 
Ck.AH.OMA CITY 
r:APL L S(r<E!Pf,'AN 
SAINT L0

8
UIS ~ 

J("rl\ OEMcR 
JR fl)X JP 
C •- F!SHt=P. 
OAPPfLL J KOIT[F.R 
JERRY C LFE 
ROeFPT 1- L!Vl~GSTnl\c 
J('t-r-,. N V.ANGCFF JP 
KEYi-AN M[LAVI 
R T ST!NCI-CC~P 

fAF.LlfiwK INS 
LAPPY P 1-P!GrT 

WICHITA 
JA,,ES P frErE 
CF CENN) 
L"(I\AR['! C HCl\[Qy 
JOI-~ E 1-'[LLA~f ~OQ 
WP JCt-11:SCN 
W~LTER C ~HrCFS JR 

Regioh 6 
ALASKA 
JhUFS G APF ,;;rt 
,i ~ COLA/\ 
ALBUQUERQUE 
STfF!-CN • A(I-RA~CW 
r;APL PtU" 
.1. F GLASFP. 
C ;. rARR 1501\ JQ 
QQBFPT L 1-'UTCl-!~S 
G~PTr ~tXAW 
COV!C F ~EOEI-Ell-EQ 
BOISE 
L . R LAll; t; [CN 

FORT HUACHUCA 
ROFPY C aLLE•' 
(AL\i!N fl (HP!ST!ANSn 
Ji;~, C CtV!':S J~ 
HAWAII 

Q. P Frur 
STFVEN D GOU VE !h 
.J f,' J/JUVFNAT 
~()~l'IN J r,,ET l 
,,i C ~FUE~f:ORFF 
W!LHcn I TSLKA"!CTf1 
LEf R 1-l(AL ~rfPZF 
~ I- 1-!ElfP 
1WIYNE R AWFPKAMP 
:] I' (lt-RK 
QC:EtRT F EL,,(RE 
CAV!C L CLJNrpy 
CARL P JESPFl<SC>; 
oseFPT E KE"PFO 
QR LASH 
~ F LELHC 
Pi-lLL!P ( ~Al-1\KEr-,. 
V I ~!NKFL 
HAPCLf1 E N!LFS 
JCl-1\ K CLIVER JR 
V~PLE F FARMEP 
'l E Qf)SEFl:'Pl'V 
q E ShMUElS[I\ 
'IE/\ E Sl'l"IJN~ 
OC)f\tLC r. STCI\EQ 

PORTLAND 
'<eAIJST!N 
V~RI\CN L Cl-'~•TlE~ 
~RFCEP!C H CICKSrN 
S L CYRll!FS 
VAL S LAvA 
q I\ PR(;V!NCE 
P E' SHClo 

SACRAMENTO 

PHOENIX 

P J r.uG6L 
> F t-CFFl !Cr 
f.HAPL~S 0 LA"PER: JR 
G G ~!OPT!-
~ L PFTH S'.J/\i 
JCl-1\ P SCf-CCK :Pr 



WASHINGTON 
cfl~IN L .OBELL 
JC .OHLGFEN 
AP lll8PE(HT 
CC ALLEr,.; 
VI PGJL AREr,.;S 
JA,E5 H ATKI~SC" 
WILLIAM RAePihGTCr,.; JR 
S L PAILEY 
WILLIAM ll f'At<ER 
RCPE~T e eIR(i--FIELC 
R J PGTFILHC 
RCeEPT C eRISK"A~ 
ALEXllNDEF C FRC~r,.; JR 
G A PPCw~ 
!R~!~G ~ RR[l,r,.; 
JCH BLCK"°M' 
R r,.; PULLCCK 
C.ORL B CAHLL 
A F (AR~CLL 
E P (~PR[ll JR 
ARHLP CASEY 
CAVIC P CCFFir,.; JR 
QT COLLINS 
J J CRENCA 
H CAV!!== - 3RC 
fARL J D!Et-<L 
HARCLC F CI1\(E'l 
J E CCDGE 
1H(1JAS W CCEFP"ER 
w!LL!AM ( DUFF 
J f- c1, ING 
AQTf-LP H FELLER 
FRA~K E' - -FHRH- H:- ­
JOSEPH J FISf-ER 
THECCCPE R FLICK 
(ARL L FFE0ERICK SR 
c R FR=E't," 
J T FPFEl'IIN 
ROPEQT 1-- FRE~Ct-
R !CrAPc ~ FPE~IE­
ALPERT h FR!ENC JF 
CHARLES F FLLTC N 
F fJ GAG<=F 
WILLIM-' GAMf>LE 
1-- f. t PL Al\ 
CHHLE'i E C~SK I~ 
f.f-C~(E c GALT~FY 
'.,! LL IA" C GF EE~ 
~tLFI-- E (Pl"" 
CI' (WAL TNFY 
G f-' f-A(,~ 
acrEPT J HA!SLIJAIER 
1--E~~'NG F HtO~LTI-­
WlllIA"' F i-'Fl~l 
.J S 1--l LL 
·• • !-- f"lPO•lT1 
•• F • 1-r "E 
C II JAr;urs 
Q :- JO"<ES 
R KEISFP 
J J KFLLfHFQ 
JIJ~f K(STYK 
<; KPViSO,SKY 
0 F L'1 "1C 
r.~v!C c LAPCJ~Tc 
.J ( L f C 

J II L'' CPCLO 
QC~f.LC J L~PKC, SK! 
Jh fK ,_, L ]t;Tl--1O;"' 
:: w L vnfl1 
':R~E<T A "AGYA'l 
crpEr;;· T t- WA I Ffj 
C · c NAP<f-ALL JR 
J ,.. N( CLTCJ--•~ 
~f':PfOT C I'( !!\TYl'c 
J~~ fo G ~C "ELLIS 
YP"'f!SING•P 
c- ccou "i:PKEL 
, NfCELL l 
i_.. fl ,_.0PTff\. 
lRTI--LO W IJURD f-Y 
r C PtG[ 
> C CHLC\-. 
~Lid~- 1, FAUL 
✓ !LLJAU S PICKETT 

.., ot~rALL 
\ o FAS"'LSSF~ 
-~ r; i'F i' l~PO 
'-LvH pc l"JfO 
J J •F N>: cc 
~~~C LC o R lft-llA ~ 
v •Lv! ~ S POPFQTS 
J •[~1 "! 
.• CC TC r-: p ':"Cy 
.Jr f- ~ J R ( V l TC 
,~eE•r " ~YAS[~ 
t--~C ri:cT w S!\rrs 
~o ~( <r: ~~1--1~~H 
~avrc a SEGfos~, 
~ t <;FTT ERST':t\ 
Gl suvc Cf-AP !Pf 
\'!l~'vYtl := sr:,G~L 
C. f- <f",''('l5 ' 
.J , SK~-GfS 
JAl'fS E ST': EC O(" ft J~ 
Of(l'[ND r STfv•~s 
I L sr=.t~T 
\l.F~C:C'- \. ST~!~( J~ 
.:\ ~ SI_ L IVAI\ JQ 
1 C T> L•'-T J'.-< 
,-Ill!t E Tt,.E 
0 E TA LC• 
'l ! Cf-AC t TELL 
L~C~~~ ~ T~[~t~ $P 
~ ~h ~I\E(A~~~'J 

HEI\PY 1-t vARHLS 
LESLIE A \<ALL JR 
J P l<ALSI-
CF i.ATKINS 
BR~I\C O ~FINSCHEL 
cci.II\ P ,ESTPRC(K 
OCI\HO JI lol-'ITE 
OEI\IS A ,1-ITTAKfR 
GE(PCE F wINTF.PS 
EA loOLFF 

WEST VIRGINIA 
JHES L CCLAJI. 

Region 3 
ALABAMA 
Zte L BUPREL( 3PC 
DEI\Jl.!S J GALLChAY 
ATLANTA 
Fl CAIN 
HUGI-- W DEJI.NV 
ERI\EST f C8NALGSCN JP 
RS CUGGAN JR 
F P 1-CLOEP -
E G t-OLMES 
H 1-"JCNKINS 
RC JCf-,NSCN 
R"Nfll W LARS(!\ 
0 , O'!flEFTSC'~ 
W P[P!NSCN 
LECNARC lo THC~AS JR 
J C TOLEF -- --­
J!f,ll'IY A ,co n 
BROWARD 
WILLIAM S BUR[!CK 
PE TEP J CARL ~U: 
A 1--E"PHLL 
JAnS C KIJEPER 
CANAVERAL 
J A RLrri: 
PALL K~ !Gf-'T 
WE P~KAL~ 
CENTRAL VIRGINIA 
',/ L PRAU~ 
~ P G!FF[RD 
LOLiS J KCCOTAS 
Q !CI--ARG l MVEPS 
N"Al H 5f-EPt-EP~ 

EVANSVILLE-OWENSBORO 
ANT~CNY • NTWCHAY 
FLORIDA WEST COAST 
CH~PLFS ·11 CEH 
HI\ 1-UNT 
PATPFU J KARf\ 
MARY E L !PTf-<AY 
': P PELZFL Jq 
GEC~CE F S!LBfDMANI\ 
GAi NESVILLE 
?((FR V K°'U"II 
0 P 1-'C PI--Fl'.SO: 

HAMPTON ROADS 
J ~ PCLA~0 
, I' FAUST 
"rPfPT ~ l'IETCALFE 
HUNTS VI LLE 
""E'ERT 1- Pt.RKEP 
~ R ~~TC 
J I< oE! MFQ 
LEXINGTON 
"f'l\t Lr i; PU SI-­
CL tyrrJN • PALL 
LOUISVILLE 
r' l l'AOVfN 50 
T L ,!LSOI 
MEMPHIS 
i!IJ HAFK!I\~ 
=r:11~PO K VU!\( 
MIAMI 
cpf[fCI(K w CAUfP 
MISS ISSPPI 
,IL LY C (QAVEo 
CLtYPCP~F O TtYLCR 
LL TS AI 

• TC-KAO l>U 

MOBILE 
'I ( PA KFP 
NASHVILLE 
>011:tLC ~ W~ IEl--1 
NEW ORLEANS 
! ~- ANr.F<SON JR 
~LTFF M FIRA~ JR 
.J f. CPONv!Ci-' 
WILLIAM~ FRFE,.A, 
J • JCYNfR 
ORLANDO 
1 r PAXTFP 
~AN J RREIDT 
HERPFAl S CCCPE" 
a N 1--['•KKtN;I\ 
~ F ,-.,c CLCGE 
r; • ~QPTf-
PERl\tRC 1-- RCPJ~SCN JP 
Pf-IL !P A TOll:EY c r ,H'. TESCA,VEP 

PALM RF/\ru-
p e euRKLUND 
L w FfENfY 
JU~ICR R ~lCf-CLSCN 
PANAMA CITY 

JRCetRT C Gl-'CQ:1'l"EY 
0

RICHMOND 
R Ttl'6R"D T FCRC 
TEC R SEROTA 

DAYTONA 
Q p pnuOARC 
R R RASCf-KE 
w I< rnREPTS 

AFFILIATION OF 
NORTH CAROLINA 
SECTIONS 

EASTERN 
NORTH CAROLINA 
fAVIC F ~ACKLE~A~ 
SF !I< I ·CGU R-A 
JACK I) W!LLTAf,IS 
WINSTON-SALEM _ 
HENPV J (RENIER 
G C 1,ATFCRO 
AFFILIATION OF 
SOUTH-CAROLINA 
SECTIONS 
COASTAL 
SOUTH CAROLINA 
H 1, ViKHS Je 

Region 4 
CALUMET 
HERPFRT ~ CPt!G 

CEDAR RAPIDS 
JCl--1\ A 8TRKLANC III 
R C C!ECR!Cf-S 
~AP(ARFT I' ERNST 
,.ILrPED ll LAl-0 

CENTRAL ILLINOIS 
.J c r.vsc~ 
PALL NlELSfr-; 
CENTRAL INDIANA 
V (CNF S 
H r: HSSPUPC 
KF~~FTI-' f M(\,fQy 
,.llfS S CLSCI\ 
WAPPFN O PEELE 
CA~ !EL (, hllYhf 
CHICAGO 
NQF,-.,tN C ANCERSC1\ 
QC(fC A PA I"' 
J f- Pt'ALL 
ABCLL A EI--ATT I 
J E ePJD(ES 
JO-~ F (LCUGI-­
CAPL P f[PEV 
L P COSTELL( 
IJEhl\IS CZIEPZAoSK! 
VIII.CENT C FCR~A1\EK 
0 GCLDSH!N 
Jct-~ w r-coss 
HP 1-i'GNEF 
JP JALL!TS 
JA,-,ES r: KLOt.:[A 
J J KR~ Ttl\S KY 
r, 1\1 AP K ~ 
P A f,IIf--ALKAI\ l" 
VEC F "AI\Ct 
WEP~FP E 11:cuwAr-. 
RR LCF G FcYI\CLr.s 
ECol~ M SCHAEFER 
W A SCf-LF.S!h(EP 
Qf)PFOT F. St-<6PP 
f." IL SKCCYFEC 
STFVE S~A~(Rh JC 
L S SIJ ULKSTYS 
JA~FS F vALA1\CIUS 
~ A \.AGf-,(PNf 
E 1, l<EEEI' 
NCR~AN W hEf-Lll\G 
WILL Jt,.r, C WFLL5 
Cf'!LII\ ~ ~ILL"'CTT 
H I. \.f'!LF~AN 
FORT WAYNE 
CQH\~ A I\EiCict-
1 LLINO!S VALLEY 
lo/! LL fM F A AK KER 

MADISON 
~Fi-PCtr PG!CRGlAC 
Kl" p SCf-JFC 
MILWAUKEE 
,_n~~~~c~ 8 ~rQT~ 
\-.> lJ FCt 1L Ir:K £ 
~ G \,Hf-CLfk 
FQ(CE~!CK J h[LT FCS 
NEBRASKA 

A C . CdRPf,. TE~ 

1
. ("),• _ 

K 1-- kYr f"' FF .~ · 

'NORTHEAST 
MICHIGAN 
J ('.";it (~UCPC'IN 
NORTHEASTERN 
WISCONSIN 
A C F!Tll\ER 
SOUTHEASTERN 
MICHIGAN 
NtCHfLAS ALt~F!Cf­
J C PARRIE 
F PAl,FR 
rJEI\ IS J eY:AULr-;E 
A C COTY JD 
FA rANYSZ 
F ,. I-ARE 
Jflf-JI. N UTTA 
J A " L YCN 
CE ~AST 
SEYEC H ~OUS~v!NEZf-AC 
0011:ALD E I\EU"A~N 
GARY SKOCACK 
PG TCWNSENC 
WILLIAM ( TRll8CLC 
R P I.Al:UCE -
NG~f'AN WELSI-
JA"ES C 'rCUI\G 
SOUTHERN 
MINNESOTA 
JCl--1\ KCRNFELC 
TWI N"CrTIES 
LEC~APC ~I~E(t, 
V P Pf"lLLFSEJI. 
c F FINEGAN JR 
5 J GAf1L FR 
CtV!C A 1--!MLEY 
JCl--1\ HCRNSeY 
CHARLES ( JAC KSC1\ 
TH(~AS J JORGEI\S:N 
u J KEATING 
1-!APPY G l'AURER 
~ !(!--ARC f MEl:SE 
J 1, 1\ESTING 

~8~~R~ jr~~HLENTZ 
C f- SCHMITT 
R ,-, SEr.R[ 
C A Sl>ENSCN 
"ARK A TAUBE 
YUl\(-YlJ I WA1\G 
L ,ERNEP 
1AvIC L ~!-'!TE 

WEST MICHIGAN 
HAPPY FPJSSEL 
JA,.,FS C f-ABEG(CP 
L II Y!KF 

Region 5 
CENTRAL TEXAS 

,Uf,lfS F fOHREN 
C ,_, PRl:NI\AN 
'"01,dl\ L FRG~.tl.:Ct-< 
WILLIAM E C(sY 
L~l\!S S FOL~TA!~ 
'l L JOUFFRtY 
cone R KERI\S 
(AOL C lt-"Rf AT 
MAX C Trc~es 
GI\ v&N 5TFc~PERC 
o J 1-,~L n 
C F oILKf$ 

TULSA 
V . /1 pf;~d; 'Y 
C F (f--f 1-, 

CAvlc CL!FTCI\ 
r,cl\~ H FCRESTER 
r ,_, JGNfS 
rAv[C T ~JFLLCLIST 
JA~E5 P ,_,rNTGC,.,ERY 
J P r-'f'!SEI' 
[Av IC H ~i-'AFF 
G P STFFLE 
~O f: TAYLCP 
DENVER 
H tK 1 "t 
>1 l l PLP J ANSC~ 
~!LF(D[' ( AOTt-UQ 
GE~f G f.X 
AF etRCf-AUSE~ 
CARFHL v CCPlf 
R~P EFT w ELLISCI\ 
G C (IERf-ART 
CQA~K"' C0 EE~E 
>AV~CNC C JE~~INGS 
R!(rAPr. ( JC~r-.sr.r-. 
JA/l'ES F KLUGE 
t[\,,ftPC F KUESTER 
V ( LEE•IEQTS 
O'JP F0T 0 LEWIS JP 
CAft1\K V ~C FtALlll\D 
F A "'!LlEP 
"LI~ J l'CCRE 
J F "'URRtV 
0 Gpf 0 T f ~EL5C~ 
f-iF~Py R PAV 
O(RFPT" SHUFFLER SR 
H E TAGGAPT 
J[J--1\ J TftRY 
F t- I- I LL !S 

FORT WORTH 
LATlPV A FRAZER 
K ,. K0F.R ITZ 
':CloAAC F VANCE 
0 f 1-ATK INS 
HOUSTON 
WT 1--UDG!NS JR 
HQl,AAD t- LITTLE 
THC"AS f,I R0HFRTV 

VICTCR F ACU~A 
NAS!P .ai-no 
DAvlr. P tNDEPSCN 
Q eASi-,tr, 
R L CLARJ<E 
HARCLD O ~CRA~7V 
R [ "°OWF.P 
LOU!SF P SPErK 
J E ~Of.Cl-ARC 
C-k_AHOMA CITY 
CARLL S(HE!P,-.,AN 

J~~T LOBl{lrMcR 
- -J- Q C'JX JP 

C '- FISHER 
OAPFELL J KRATZER 
JERR\' C LEE qoer,r 1- Llvl~CsTn!\~ 
JCI-~ N MANGCFF JP 
KEYI--AN M[LAVI 
R T STI"Cl-<CC/l'P 

-·-JAflf~wK INS 
LAPPY P 1,A!Gf-T 
WICHITA 
JA~ES R frEi:-E 
C F. CE Ii/'< \ 
LC(I\ARr, C H':l\[Oy 
JOI--~ E H[LLA1\[ 300 
WP JCl- "< 5CN 
w~LTEA C FHCCfS JR 

Regiotl 6 
ALASKA 
Jll"FS G ARF"17 
:.I ' CQLA~ 
ALBUQUERQUE 
,TfFJ--CN • A(i--RA~CW 
C~RL PtUM 
K F GLA SfF. 
C I< r/>PR ISO•. JA 
QOBFPT L 1-UTCr!~S 
GAP Tr •AXAI' 
(AV!C E ~EAE\,,ETJ--EQ 
BOISE 
L -~ LANG(C'N 

FORT HUACHUCA 
~OPPY O tLLE~' 
CA LVIN R CHPTSTIANSCh 
JCH ~ CAV!':S JR 
HAWAII 

'l. R FOQ (' 
STFVUJ P COUVE!h 
.J ~ JOUV fNAT 
~f"JCl\l~N J MfTZ 
<-IC ~FUfl\CORFF 
~!LFFEn I TSLKA•CTn 
LEF R h!(AL Krf.eZF 
" i-, o!ELFP 
~WtYNE R AW<RKAM~ 
Q " fltR¥ 
Qr:eEn F fLr,,(OE 
CAV! C L CtJNrRy 
CARL P JESPFRSCN 
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STATUS REPORT ON AIR FORCE 
INTRASYSTEM ANALYSIS PROGRAM (IAP) 

BY 
WILLIAM G, DUFF 

For several years now, Rome Air Development 
Center (RADC) has been working on the IAP 
which consists of the Intrasystem Electro­
magnetic Compatibility Analysis Program 
(IEMCAP) and supplemental models covering 
lightning, static electricity, TEMPEST, non­
linear receiver effects, and electromagnetic 
field analysis. The IAP provides a computer­
oriented mathematical modeling technique de­
signed to give the EMC engineer the flexi­
bility required to design EMC into a system. 
It will also provide the system manager with 
greater visibility and more accurate infor­
mation on which to base program decisions. 

The IEMCAP is the basic building block from 
which the total program will evolve. It is 
written in USA Standard FORTRAN IV. This 
makes it readily adaptable to most computers. 
It is an engineering oriented program. All 
input data is in freefield format. The pro­
gram generates equipment specifications 
based on the individual system in which it 
is to be used. It also can be used to per­
form a survey of a system for possible inter­
ference, a trade-off analysis of two differ­
ent designs or a waiver analysis when an 
equipment does not meet its intended speci­
fication. 
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The output from the IEMCAP provides inter­
ference margins for all equipments in the 
system. It also contains an Intrasystem 
Signature File (ISF). This is a total rec­
ord of the complete system including inter­
ference margins, port spectra, equipment 
locations, wire routing and bundling data. 
This is the information that will be needed 
for any additional analyses on the system 
whether it be now or in the future when a 
system modification is being considered. 

The IEMCAP is currently operational and can 
be provided to potential users on either 
seven or nine track magnetic tapes. Com­
plete documentation is also available through 
NTIS. 

RADC has conducted two training courses on 
the IAP and is contemplating a third one for 
June 1976 if enough interest is expressed . 
This third course will be held at either 
Syracuse University, New York, or Electron­
ics Systems Division Hanscom AFB, Massachu­
setts. 

Individuals interested in obtaining more 
information on IAP or in attending a course 
should contact: 

Mr. James C. Brodock 
Rome Air Development Center, RBCT 
Griffiss AFB, N.Y. 13441 
Phone: (315) 330-3490 
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The IEEE Electromagnetic Compatibility Group is grateful for the assistance given by the firms listed below and invites application for 
Institutional Listings from other f irms interested in the electromagnetic compatibility field. 

AEL SERVICE CORP., Subs. of American Electronic Labs., Inc., Richardson Rd., Colmar, Pa. 18915 

EMI/EMC, shield, enc. consult. test. & anal.; Scrn. rm. (incl. for large veh.); Comp. instr. for MIi. EMI test. 

GLENAIR, INC., Air Way, Glendale, Callf. 91201 
Telephone (213) 247-6000 

___ _ ____ _____ _________ __________ _________ J;;MJlBEI Conne.C.tQCaccessorles.aod assemblies; EMP Interface assemblies; EM!/RFl-cab!e assemblies. 

LECTROMAGNETICS, INC., 6056 W. Jefferson Blvd., Los Angeles, Callf. 90016 
Telephone (213) 870-9383 

RF Shielded Enclosures, Modular, Prefabricated & All Welded. RFI/EMI Power Line Filters; Signal Line Filters 

An Institutional Listing recognizes contributions to support the publication of the IEEE Newsletter and TRANSACTIONS ON ELECTRO­
MAGNETIC COMPATIBILITY. Minimum rates are $75.00 for listing in one issue; $200.00 for four consecutive issues. Larger contribu­
tions will be most welcome. No agency fee is granted for soliciting such contributions. Inquiries, or contributions made payable to the 
IEEE, plus instructions on how you wish your Institutional Listing to appear, should be sent to R. M. Emberson, The Institute of Electrical 
and Electronics Engineers, Inc., 345 East 47 Street, New York, N.Y. 10017. 
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SYMPOSIUM ON 
ELECTROMAGNETIC 

COMPATIBILITY 
EMC TECHNICAL GROUP PARTICIPATION 

In accordance with Clause 10 of the G-27 
Bylaws , Technical Committees having major 
responsibility for the technical work of 
the Group are being organized. The major 
technical tasks will be to: 

(1) be a focal point of expertise, main­
tain current visability and lead 
future development in the technic-al 
area, 

(2) organize sessions at symposia, 
(3) review papers for publication in the 

Transactions, a~d 
(4) prepare standards. 

Overall responsibilities in connection 
with items (3) and (4) will continue to 
be borne by the Transactions and Standards 
Committees, and individual symposia 
committees have corresponding responsi­
bility in connection with item (2). A 
given symposium committee will still have 
overall responsibility for each symposium 
and its technical session structure, but 
presumably most of the technical sessions 
will be organized by the Technical 
Committees. 

The following Technical Committees are 
currently planned and being implemented: 

1 . Natural Phenomena - Atmospheric/Space, 
Lightning, Transients, P-static -
Magnetospheric charging - solar activ­
ity and propagation, planet environ­
ments. 
a . Physics of phenomena 
b . Impact on hardware/system 
c. Design solutions 

2. Man Made Phenomena - Atmospheric/Space, 
Earth surface, low altitude, space, 
EMP, etc. 

3. Spectrum Utilization - Frequency.Coor­
dination; International negotiations -
support to OTP 
a. Current 
b. Future - millimeter waves and optics 

4. Prediction and Analysis - Inter-system -
antennas - propagation - operational 
environments 

5 . Prediction and Analysis - Intra- system -
Within a system - equipment, component 
characteristics and response, etc. 

6. Instrumentation/Measurement Techniques -
Automation,Computer control ang _dat:a _ 
analysis ··· ·· - -

7 . Interference Control 
a. Generation - design techniques, 

shielding, filtering, grounding, 
bonding 

_b. Susceptibility - design techniques, 
shielding, filtering, grounding, 
bonding 

c. Coupling 

8 . EM Radiation Hazards - safe levels, 
exposure time, frequency biologic 
dependency, public areas, manufacturing 
facilities, medical facilities, etc . 

These committees are considered permanent 
to the extent that need, interest and ac­
tive participation dictate. The scope of 
effort is to be flexible and primarily de­
termined by the committee. Your sugges­
tions for additional committees or comments 
on the activities and scope of those pro­
posed are welcome. 

Your individual participation is invited, 
whether it be as a technical expert or be­
cause of personal interest in the subject. 
Participation is not limited to G-27 IEEE 
members. Your comments, suggestions and 
recommendations on the committees and tasks 
are solicited . Please send comments to: 

Eldon S. Hughes 
Box 2429 
Palos Verdes Peninsula 
California 90274 

by February 1, 1976 and let him know your 
area of interest and extent of your desired 
participation. 




