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EMC NEWSLETTER NEWS

EDITOR:

Robert D. Goldblum

During the April AdCom meeting, the editor
presented the general G-EMC Newsletter
format as follows:

Standard features for each issue include:

Book Reviews by Jim Hill 1 page
Chapter Chatter by Charlie Anderson
2 pages
. Sequency Union by Bob Redinbo 2 pages
. Personality Profile by Bill Duff

1 page
Institutional Listings 1 page
. Meetings & Events 3 pages
. IEEE News 2 pages
FCC News 1 page
Symposium News 1 page
. Misc. 2 pages

The concensous of the AdCom was to limit
the Walsh Function section prepared by

Bob Redinbo to one page since it is of
interest to a very small segment of our mem-
bers. They also did not want the Newsletter
to print technical articles which could be
included in the Transactions. However,
brief technical notes are welcome and any
subject of interest to our members. (It
should be remembered that AdCom anticipates
the desires of our membership and persons
who wish to express a different point of
view should do so by writing to your editor.)

In other action, the AdCom decided to sell
subscriptions to the Newsletter to non-
Group members at $7.00/yr. Thus, the free
distribution of the Newsletter to non-
members will be limited. The purpose of
this policy is to entice more interested
parties to join the Group. Requests for
subscriptions should be sent to R.M. Ember-
son, The IEEE,Inc., 345 East 47th Street,
New York, N. Y. 10017.

In keeping with its policy to limit News-
letter distribution, 10 copies of each
issue will be alloted to Chapter Chairmen
for distribution at their meetings. Chapt-
er Chairmen are requested to notify the
editor of their desire to participate in
this program.

1975 ARRL TECHNICAL SYMPOSIUM
AND
NATIONAL CONVENTION
SEPTEMBER 13 & 14, 1975
RESTON, VA.

Theme - RFI - Reaching for Improvement

Subjects to be covered include:

ARRL RFI Task Group
Analysis & Modeling
Cleaning House

Designing for EMC

Field Modifications
Legislation & Regulations
Measurements

Resolving Complaints
Standards

A technical proceedings will be published
for attendees. Questions pertaining to the
RFI/EMC Sessions may be directed to Ted
Cohen, W4UMF, 8603 Conover Place, Alexandria,
VA. 22308, Tel: (703) 780-6397. Other ques-
tions may be directed to Paul Rinaldo,
K4YKB, 1524 Springvale Ave., McLean, Va.
22101, Tel: (703) 356-8918.
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BOOK REVIEW

by Jim Hill, RCA Service Company

"Buchsbaum's Complete Handbook of Practical
Electronic Reference Data" by Walter H.
Buchsbaum, Prentice-Hall, Inc., Englewood
Cliffs, New Jersey, Copyright 1973, 529
pages, $29.95.

This is a compilation of data for the stu-
dent, technician, disign engineer and sci-
entist who may be so absent-minded that he
can't remember the basic formulas.

The first nine Chapters contain the techni-
cal information frequently needed in the
course of normal electronics work. There
are formulas, graphs, charts, and tables
for ready reference.

At the beginning of each chapter are the
standards, fundamentals, or general theor-
ies, tbgether with applicable practical
examples. Detailed instructions are pro-
vided for all charts, tables and graphs,
and, again practical examples are included.
At the end of each Chapter there is a bib-
liography directing the user to more de-
tailed information. The sources for all
data are given unless they are in the pub-
lic domain.

OK REVIEWS

Chapters 10 to 19 deal with specific areas
of specialization in electronics and fea-
ture the fundamentals as well as the most
widely used applications of each area. To
cover any of these ten areas thoroughly
would require many specialized books but
the author provides enough basic informatim
so that an electronics professional who is
a specialist in one area can get a good
understanding of the essential features,
standards, and operational performance in
another specialized area. For example,

a competent TV service technician can re-
fer to the sections on microwave ovens and
understand enough about their operation

to use the manufacturer's service manual to
troubleshoot the unit.

To complete the handbook chapter 20, mathema-
tical formulas, includes all of these formu-
las, tables and graphs which are used in the
various areas of electronics. Included are
the fundamental equations of algebra, trig-
onometry, calculus and the more specialized
mathematics of transforms, sSeries, etc.

Where appropriate, numerical values and
typical applications are used as illustrative
examples. Tables and graphs as well as
frequently used values are provided to keep
computations to a minimum.

There is a good index in the back and a table
of contents in the front of the book. The
table of illustrations seems misplaced be-
cause it precedes the table of contents. As
a handbook it fulfills its mission faith-
fully and is reasonable priced on the scale
of book prices in today's market.

SURVEY RESULTS

During the winter, a survey prepared by
goseggwf. Fischer, Jr. of Litton Systems,
wiS sent €O G-EMC Chapter Chairmen. Re-
sponses were received from the Jersey Coast,
San Francisco, Los Angeles and Boulder
Chapters. The following is the composite
results:

Average years spent in present position 9.9
Precentage forced to leave previous pos -
ition 14.9%
Average total years experience 18.9
Average number of different employers 2.63
Percentage that experienced unemployment
22.4%
Average period of unemployment 2.5 Mos.
Salary ranges: 10K and under - 0%

12-15K -~ 9.5%

15-20K -26.4%

20K and up -64.1%

NEXT ADCOM MEETING

The G-EMC AdCom will meet only twice this
year. The first meeting was held during
INTERCON in New York in April. The next
meeting will be held during our annual Sym-
posium in San Antonio, Texas, on Monday,
October 6th. AdCom meetings are open to
all those who wish to observe.

Other groups that will meet during the week
of the Symposium include the SAE AE-4 Com-
mittee on EMC, and the EIA G-46 Committee
on EMC.

DEADLINE FOR RECEIPT OF MATERIAL
FOR NEXT ISSUE:
September 12, 1975




MAIL

Subject: Electromagnetic Environment Pollu-
tion; Request for Action on

Many of us know that certain influential
people and most managers, hopefully only
uninformed ones, will give little or no
support to the subject action. They will
say that present policies and EMC efforts
are already accomplishing beneficial re-
sults and that prices will be driven up.
Because of the present money difficulties,
these statements are falling on sympathetic
ears of certain managers, called "bean
counters" by some. These managers are al-
ready thwarting the intent of existing re-
gulations and standards. They rationalize
that these documents contain excessive and
unjustifiable requirements, therefore, they
fail~to~allocate‘or'éXpehd'authorizéa're—
sources. This must be forestalled now and
precluded in the future for the good of all
people.

There is an urgent need to push for action
on the EMC aspects of reducing electro-
magnetic pollution. A two pronged attack
is suggested. Push the adoption of an EMC
requirement into environmental impact
statements that are required by the EPA
,ﬁijnvironmental.Pollution~Agency}.- Second; ™
push the adoption of a "Spectrum Availabil-
ity" requirement into procurement and
operational documents of the DOD (Depart-
ment of Defense). See Enclosure 1 for two

pollution examples Our message must be heard, otherwise, other

messages will.

The need for acting now is to preclude fur-
ther erosion of certain societal benefits
and EMC jobs. This action has a direct
impact on every EMC engineer and everyone
else. It will give our group a meaningful,
timely objective, as well as, excellent
reasons for increasing membership and mem-
ber activities. These increases may best

be brought about by delegating to chapter
chairmen specific tasks which are best

done at local levels. ADCOM members should
pursue direct contacts with EPA, DOD and
others sympathetic with the subject action.

Respectively submitted,

Anthony G. Zimbalatti
PG-27 Member

294 Crowell Street
Hemstead, New York 1150

ENCLOSURE 1

A good strategy is to push for stronger en-
forcement of existing, governmental and
military, regulations and standards, parti-

cularly those that are readily defensible. ; 14
Also, push for the allocation, and where 1. An environmenta ilmpact statement has

allocated, the expenditure of resources been filed for a proposed high voltage,

and monies to implement the required EMC about 300 kv, power line on Long Island,
engineering efforts. In addition, formu- New York. Local nevspapers have published

Two Polluction Examples

late a policy statement and a defensible articles covering the results of a study
set of pollution guidelines. These guide- which revealed the existence of dangerous
lines should not overly tilt toward purity shock hazards to nearby residents. Since

or prostitution of the spectrum at the ex- radiated level; are high enough for shock,
pense of unacceptable costs. I expect real interference problems to

exist with home radio and television sets
and other communication services. Inter-
ference was not mentioned in the article.

Tacti?s call for using all communication Perhaps EMC aspects of electromagnetic
techniques, especially bress releases, to environmental pollution is not required
inform others of the benefits that will in the impact study.

derive from the subject action. The

electromagnetic Spectrum, an increasingly 2. Some high power radars radiate from
pqlluted and unavailable natural resource, their antenna terminals harmonic power
will be cleansed, more readily available levels that are only 30 dB below the

and consgrved._ Man and man-made electrical/ fundamental power level at the input term-
electronic devices and systems, which must inals of the antennas. Deviations have
share the electrcmagnetlg spectrum, will been allowed against military specifica-
work better and more efficiently. Human tions, which required 80 dB down from

and animal comforts, which deer? from fundamental, because there are no electro-
properly operating electromggnetlc devices, magnetic imcompatibilities with on-board
w1%l increase. Personnel lives and‘property equipments. These levels may pollute the
which are affected by electromagnetic ener- environment and degrade the performance of
9y, will be more secure. EMC engineers other man-made, airborne and ground sys-
will have more job opportunities. tems.




GHAPTER CHATTER

Washington DC Tom Doeppner, Secretary of the
Chapter, reports that the officers for the
1975-76 season will be: George Hagn, Chair-
man; Thomas W. Doeppner, Vice Chairman; and
Al Paul, Secretary. According to Al Paul,
the Chapter's May meeting was addressed by
Thomas J. Bode, Manager of the Analysis
Systems Section of ECAC. Mr. Bode described
the mathematical models for EMC analysis
which have been developed by ECAC. Two sets
of these have been adapted to programmable-
type desk-top computers. A survey of such
devices available within the DoD was made

to determine which ones were most widely
used. Capabilities of the software packages
were demonstrated on a typical computer.

" Central Texas Activities in preparation for
the upcoming EMC Symposium are in full
swing, according to Gene Cory. (The program
for this meeting appears elsewhere in this
issue). The Chapter also sponsored the May
meeting of their Section.

Pacific Area No input from Bob Ford as of
press time, so he's probably sipping around
somewhere west of Honolulu and east of
Bangkok.

San Francisco The Chapter’'s big news is,
of course, the EMC session which they
sponsored at the International Conference
on Communications on Monday, June 16,
(Speaker/topic list for this session
appeared in the Spring Newsletter). The
April meeting featured Ken True of Fair-
child-Mt. View speaking on Line Drivers and
Receiver Circuits. Andy Nalbandian reports
that Ken gave a most interesting presenta-
tion, which was well received. Once again,
the May meeting was a wine tasting, in
which the Chapter combined with the local
G~AES, G-ASSP, G-EM and the Golden Gate
Section to have another of their now

famous occasions.

Mohawk Valley Ken Siarkiewicz, the Chapter
Chairman, reported that a meeting was held
on March 11. A. L. Hiebert, Project Direc-
tor of Rand Corporation Engineering Services
Department spoke on "An EMC Program for the
1970's". Among the topics treated were

EMC and spectrum engineering practices in
weapons systems acquisition, a new intra-
system analysis program for vulnerability
assessment, EMC control and design of spec
limits, and a new approach to national,
spectrum management.

New Jersey Coast The Chapter's April meet-
ing was addressed by Dr. Emanuel Goldber,
Chief of the Cardiology Division of the
Department of Medicine of the Beth Israel
Medical Center of New York. Dr. Goldberg

v Charles C.W. Anderson

presented a well-illustrated talk on EMC
considerations in heart pacemakers,which
featured reports of incidences in which
pacemakers had been affected by external
electromagnetic energy sources. He assessed
the hazards and pointed up some areas in
which further study is urgently needed.

He also raised for consideration the ques-
tion as to whether such ubiquitous energy
sources might possibly be utilized to
power devices which could be incorporated
in the human body for survival of safety
purposes. This meeting was held jointly
with the Bioengineering Group Chapter with
good turnouts from both sponsoring units.

The May meeting featured Ezra B. Larsen of
NBS-Boulder, who spoke on "Active Iso-
tropic Antenna with Fiber Optic Link to
Receiver". Sponsored by the U.S. Army
Electronics Command, NBS has been develop-
ing near-field probe-type antennas with
high sensistivity and minimum distrubances
to the fields in the vicinity of the radi-
ating item. Mr. Larsen described the
circuitry involved and presented results
of field tests.

As previously mentioned, the June meeting
will have Mr. D.M. Jansky of OTP/EOP
speaking on telecommunications policy and
spectrum management.

CHARLIE'S CORNER
RFI BILL INTRODUCED IN CONGRESS

Congressman Charles Vanik of Ohio recently
introduced a bill, H.R. 7052, the objectiwe
of which is to provide the FCC with the
power to require the incorporation of pro-
tective components in audio and visual
electronic equipment to reduce their vul-
nerability to external rf energy. The
bill has been referred to the Subcommittee
on Communications of the Committee on
Interstate and Foreign Commerce. This
long-needed bill, when favorably acted on,
will give the FCC the "clout" to insist
that equipment manufacturers, particularly
those in the home entertainment field, take
the circuit precautions necessary to alle-
viate the rising incidence of complaints
of interference to hi-fi sets, TV receivers
and numerous other items from the rapidly
proliferating transmitters in such classes
of service as public safety, land trans-
portation and CB. Expressions of support
for favorable action on the bill should be
addressed as follows:

(continued)




(continued)

The Honorable Torbert H. MacDonald
Chairman, Subcommittee on Communica-
tions - Room B331
Rayburn House Office Building
U. S. House of Representatives

Washington, DC 20515

A separate letter with a copy of your
letter to Congressman MacDonald, should
be sent to your own Congressman. If you
can cite some instances of interference
to your own or your neighbors! equipment
which were due to internal design short-
comings, so much the better.

EIA, %t is rumored, is already actiVely
Opposing this proposed legislation.

G-EMC ADCOM PRESIDENT TO PARTICIPATE IN RFI

£

FORUM AT ARRL NATIONAL CONVENTION

Gene Cory, G-EMC ADCOM President, will pre-
sent an overview of G-EMC's objectives and
activities during an RFI/EMC forum at the
National Convention of the American Radio
Relay League in Reston, VA. on 13 September.
Other organizations to be represented during
this session will be FCC, Congressman Vanik's
staff, and the Santa Barbara interference
group. (The Fall issue of the Newsletter
will, it is hoped, have a report on this
session.,)

STATUS OF AMERICAN RADIO RELAY LEAGUE
RFI TASK GROUP
Dr. Ted Cohen reports as follows:

(1) Interest in the RFI information packet
(previously announced in the News-—
letter) continues quite high; as well
over 1000 sets have already been mailed
out. Send a 9 x 12 self-addressed en-
velope with 40¢ postage attached to the
following address if you wish to ob-
tain one of these info packages.

Dr. Theodore Cohen
8603 Conover Place
Alexandria, VA. 22308

(2) At least three groups are now active in
this area. Besides the ARRL group,
the Amateur Research and Development
Association (AMRAD) under Paul Rinaldo
in the Washington area, and a West
Coast group under Don Gerue in Santa
Barbara, are active. Hardware-level
investigations are underway at the
ARRL Laboratories under direction of
Lewis G. McCoy.

(3) One of the Technical Advisors to the
ARRL Task Group, Hal Richman, has
written to over 100 electronic equip-
ment manufacturers asking for informa-
tion on the measures (if any) which
they have taken in their items to re-
duce susceptibility and what their
procedures are when reports of problems
encountered with their equipment are
forwarded to them.

 The first draft of the spec is scheduled to

HEW/FDA EMC SPECIFICATION

Last summer, the FDA awarded McDonnel Doug-
las Astronautic Co., East St. Louis, Mo.,

a three year contract to prepare an EMC
specification for commercial medical elec-
tronic instrumentation to be used in hospi-
tals. The work statement includes a survey
of ambients in ten St. Louis area hospitals,
development tests using the proposed re-
quirements, and the circulation of two draft
copies (preliminary and final) of the pro-
posed specification.

be circulated this Fall and the FDA is com-~
piling a list of qualified reviewers.
Approximately two hundred names will be se-~
lected from persons who submit their re-
guest to be included on the reviewer list.
Interested persons should contact David A.
Segerson, HEW/FDA, Bur. of Medical Devices,
5600 Fishers Lane, Rockville, Md. 20852;
(301) 443-4166.

CONSTRUCTION METHODS & EVALUATION OF
SHIELDED CONSTRUCTION SYSTEMS

A paper with the above title was presented
by Ralph Aronson, Executive Vice President
of Keene Corooration's Ray Proof Division.

It was presented at the Montreux 1975 EMC
Symposium. The paper emphasized the im—
portance of the total system rather than its
components in relation to meeting the pre-~
cise functional requirements of the facility.

After a detailed discussion of the electro-
magnetic spectrum covered by such shielding,
meterials selection and the critical join-

ing operation, Mr. Aronson described all of
the components of a shielded room -- includ-
ing doors, walls, mechanical and electrical
penetration and room assembly and grounding
in addition to testing and final acceptance.

He concluded by saying: "It is quite poss-~
ible to obtain from a shielded room an
attenuation of 120 db at full frequency
range and to maintain it at peak performance.
To accomplish this, it is important that the
work be done exclusively under the engineer-
ing and field supervision of an experienced
RF room manufacturer. All components should
be designed to be part of a complete RF
shielding construction system. In this way,
there is only one responsible party with an
established reputation to achieve and fully
guarantee this high performance."

Copies of the technical bPresentation may be
obtained by writing to Ray Proof Division,
Keene Corporation, 50 Keeler Avenue,
Norwalk, Connecticut 06856.




euBIpU| ‘al10AR)ET] 1S9
'Avisionuny ‘usyy | "D SWRISAS wonedunwwos
pue joRUCYH WBPOY 404 SI0108)04d Buniaybry ‘e

eueipuj ‘s119AejeT] M 'AlISsealun) anpang ‘a)aad
UasieM tuBwMIRYD Y GHIOLINY  00:g—Buturybi

V€ NOISS3s

UoON 00:Z1 03 "'V 00:6
G/61 ‘g 19q0120Q ‘Butuioyy Aepsaupsp

‘swajqoid Buidnod ajges 01 Gg-dH
843 Jo uonesijdde ayl JO UOHEIISUOLIBP PUR UOISSNOSI

BlU1041{eD) 'yorag LIOdMap '|BUOHBUIBIU| |joMm
300y ‘dnoJg olpey SuljjoD ‘IPpMeD ‘g 'Y uewley)
Wd GL:G-G: p—G9-dH U3 WM SBLnulin Axdiy L

,fm% aq [Iim

suonensuowdp pue ‘swelboid Bujuierqo 1o} sainpasosd
‘suoiiedijdde jo uoissnosip ‘sanijiqeded jo uopdussag
‘sioje|nojed sjqewnuesbord Jo saxew Jeindod ay) 4o suo
UM pasn aq 03 paubisap oea ‘SUOISIBA JUBIBHIP [BIDADS
ul a|gejiere aie suiesboad sy 'si01ejnojed dol-ysap ajcew
-tweiboid yim ssn 1oy pardepe usaq sney Ateiqy wesb
-01d 43Indwod 5,0/ D3 W04 Paldajas S@POW 4O §138 OM ]
“uawsbeuew Aousnbay) pue sesAjeue Alnjigedwod ajjeu
-Bewonosje Bujwioglad 10y sjppow jedllEWBYIBW SNO
-1swinu padojanap sey (Jy03) Je1ua) sisAjeuy Aupgied
-wo) onsubewosros|3 asuajaq 4o EmEtmawc ‘S 8yl

puejAtely ‘sijodeuuy ‘0w03

/axniisul yodeasey ||| ‘spog ‘f SeWoOy) :uewdey)
‘Wd Gkt IN'd GH:E-0W3 03

siojejmofe] ojqewuselfiolrd 40 uonesyddy uo doysiiops

ejubig A ‘ueaop
'S3I0ILIOGRT]  DINUBIS [RUO(IEN ‘83207 ‘d
‘UIPUOW T "d “SIPIRIY [EHGIO 1€ FSION dnaubew
-0.4393[5 OPEYY-UBYY JO JUSWBINSERYY [CIUWIIFAXT "D

ejsogijes ‘opunbsg 13 .co:&_:mmzo
SWaIsAg sissiyy pue aoedg ‘Jaqoyds ay aden
'@ ‘voibuiysep ‘siarienbpeal YSYN ‘UBWINED
‘d "Q ‘eluiogien ‘opunbes |3 .:o:ﬂo&ou aoeds
<043y Yl ‘UoSIYJoON Y 'Q ‘welboly 8pife1es
ey1eag syl —sepmify ybip 1e buibreyd tﬂ.umum& ‘q

eiuI04|eY

‘sajabuy soT) ‘uopesodio) soedsosay .Cnﬁ.wm:mmm

‘g "D (SweIsSAS soedSs 104 Spuswsinbay. DWF)
LpGL-OLS-TIW o suopeoyduyf pue m.am:wwu ayy e
m_Eow_:mo 'sajebuy
SO ‘jeuoiieuLsIu| [jam3ooy ‘saybny 'S uop|g 1ueuwsneyn

‘IN'd 00:€-"IN'd 00:z—8veds

8¢ NOISs3S

'0'q ‘uorbuiysepy
'A101BIOGE™] YoIRBSRY |RABN ‘Wnj[RDIBN I uyor
‘suopeoyyddy swalsAg pue sisseq Ablauz b '}

eiui04e) ‘obaiqg ueg
‘191ua) AsoleroqeT) SOIUOIID8| [BARN ‘saseqly p
‘Q N9 'Algfes ‘Spusuodwio) ‘SWISAS Splepuels ]

ejuibai g
‘puowiyoly ‘eiiBIA g0 9Bajjod jeopapy ‘up
‘WeH L M ‘s/eHaleyy pue Siuswuodinug (eoiboy
-01g uo uonelpey (eINAQ JO Q98443 Y[ Spiezey P

sjouyj| ‘obeoiyy ‘81n1jIsu| yoseas
-8y LI} ‘leAnSH us( Uep 'Y ‘Stwswainsesyy pue
sisAfeuty jo sidsoue) map 4oy paagy CRVEETINENT]
FY-03-121dQ "a2UaIaL18U} (29R00-01-4Y ‘9UBIBY
-481U] (8N dQ-03-1eINdQ :SWeISAS O-3 9yl JO T 9

o1yQ ‘uoldeq
"geT) SOIUOIAY 83104 A1y “ip ‘s1addl "D M ‘Aroges
pue Anj1qredwoy o3 ssaualemy pue spuall ‘siusu
00wy  ‘swaisAs  :ABojouysay reondp-0130a) 3 q

"D '@ ‘UolBUIYSEAL '1UBPISaLd 8L SO 831330 AL
-N0axX3 'AdIjOd puk SUONEBOIUNWIWOD|B| O aso
"Axjsuer "q ‘uoneso)y pue Juswabeueyy wniaeds °

puejAsely ‘sijodeuuy ‘Ov03 ‘uosupy “H sawep ovo3
/8IN1ISU| Yaleasey ||| ‘uasey ‘(] UIAR[ UBWIRYD-CO
‘W'd 0£: 6 W'd Gp:€—sa13dQ-04100|3

puejAieiy ‘g 4y SMaipuy ‘puewiwio)
SWaIsAS 80404 1y "bH ‘UOISIAIG M T P “aua)dy
W H 10D Y 'S,0861 9yl 104 15838104 —Q9Y MT,, o

ejuloye) ‘opunbag |3
‘U0 1eI0dI0D) 1jBIDINY SBUBNH ‘ZUMOMNSOY 'S ‘uose
-NI@AT SWAISAS 104 6UISS00.4 €IRQG PUBR UOIII3}j0)
‘SUBWILOAAUT DJUOLID8(F [RIORL JO uOnEINWIS ‘P

sexa] ‘oluoluy ueg ‘slusd M3 4v¥Sn Wby Y
T e ‘wesboly Buinioday soussapiaiuf Asedipy i3

SEX8 ] ‘ulIsny 'sale1n0ssy uosuly
‘uosuld "D ‘SprofD jeyy o saimeubss wnaseds  tq

SEX9 1 ‘OjuOIUY ueg ‘1alueD M3
4YSN "18puBWIWIOD ‘UUNBTON Y ‘4 ‘|0D 'Sadases
pue 140ddng a1y aieLief) ANUOR IS 8910 UMY e

sexa| ‘oluoluy
ueg Ia1ua) M3 4vSn ‘ebeaes 'Q sewep :uewnieyn
‘W 00°€-IN"d 00: 2 —adejiepg 21uoa0a)g

V2 NOISS3S

‘W 0€:G 01 TW'd 00:C
GLBL £ 180100 'UooUIBL)Y Aepsan |

901WWOY ViR L "OWF-D "ueulieyD ‘joyos "IN *H
WNI0- JUBLISS3sSy pue 15802104 ABojouyda)

SBIANDY JINT Aleisosiagu)

'S301A495 OIPBI JUBLIND
Ym wayl BunesBaiu) yo sseooud ayy pue 'sadiales
O1pel mau ‘adusisylalul Aousnbay oipes o uolssnasig

,UI011B20]1Y WUN1ID3S Ul DN 30 B[Oy 8y,

*0°@ ‘uoibuiysep

UOISSILWOY SUOIBOIINUNLOY) [elapad

18auibug ya1y9 “ar ‘aouads ‘3 puowAey
SS34ppY s10uAdy]

3331 "OWI-D uapisald ‘A100 '3 Wel|jim
3331
uoHoag sexal-jeilus) ‘uew.ieyd ‘IojAel UOpuAT 'H
EITETETYY

L NOISS3S

UOON 00:Z1 01 "WV 0E:6
GL61 ‘£ 18q0300 ‘Buluiopy Aepsang

wieaboug jeatuyoa |

G461 6 '8 'L 4990300

Sexa| ‘Oluoluy ueg

{9101 1010 oueoidouy |3

ALITEILVYdNOD
OLLINDVINOYLD3T3
NO
NNISOdINAS TYNOILYNYILNI
3341
G461
AV HO0Ud JONVAQY



BIUIO4IIRD ‘s3)8Buy 07 ‘*ou| “sopjoubep 0410987
SIOUOIN 3 *Buipiarys Y SO SYAY pue s1oey i

stoutj)
‘obeays oy ‘se)eloossy 19 uaibpur y g
‘uaibpuiy y '3 ‘saunsojouy o vy Asesodwaruoy 'y

ND128UL0Y ‘Mjem
~ION ‘uopiesodiod joosd Aey ‘Asusay 'g ‘g “uy
8L LSIdNT L pue DpT 4oy seinsofouz papjarys b

HNOoSsIpy ‘sino
IS ‘Auedwog sonneuonsy selbnog jleuuogopy
‘897 'q T ‘Stustunseayy SsauaniRaaly buipjarys
ONBMOINY  G8Z-ALS-TIW SA £/E€1 aLS-1/mw 4

gluloyen ‘obaig
ues 'Auedwon ia1siBay ysen {euonen sy ‘yeisoy
W "d “Aprgndassng pue suoissiury JWg 404 s49and
“woy jenbiq buisyy pue Buipays jo sanby Ly ?

s| | “oBearyd ‘arnyasup yaieasay |||
‘Wbuaisn '3 7 oy ‘seBplig r 'sjpm 0 ‘M sajqen
PRUSPIBL (3N SN anaubewosy ez 483jonpy P

HNOssI |y “sinoT g ‘Aueduso) sopneu
-01sy sefBnoq jfauuogopy 'uoIQa Y A ‘sasouanb
-84 anemosalyy e sojqen doedsolay 03 buydnoy 0

eluloylje) ‘yoeag opuopay "SWaISAG MHL
‘PR P g ‘spotayy 159y jeixeriing pue jerxes
PENY BuIs syuswainsesyy aouepadul)  ssysuesy
pue uonenusiy Buipiaiys 1o1osutog pue siqey  q

BlUl041[RD) ‘OUSsaL
‘Astanun a1mlg ejuloyljen ‘0BT A 'S “apissiy
€ 40 swoq onsely uo buneoy wyy PI09 10 ssau
~9A9aY 3 BUIpaIyS 4y pue ouenyuwsuely ybry e

BiLLIOY D) ‘Buwsuan}y
10d 'sqe Bunisauibuz M9 yerd ‘g uog :ueunieyn
"IW'd 00:6-'I"d 00: Z~Buipjaiyg

8% NOISS3s

sexa] ‘ofuoiuy uesg ELTED)
o1sibo Uy Oluciuy ueg ‘uimpog g SWaISAS
buenyay 9o104 wyy ur suoptuby oneisosyogy C]

stoutjf| ‘oBeaiyy ‘a1ninsug yaseas
8Y LI 'sebplig '3 °p ‘epuep g A Ploysaay | uon
Suby 40y wintssin NeINDIY s10gy v ‘ABisuz degy P

elusoyijen
EEICVITTTETYY 1S9 M lyonedeny 3 wswdinby
buyssasosy ereq uo Swajqoiy ebeyssig oners o

puey
-Alepy ‘sijodeuuy 'OV 03/01musu) Yodeasay ¢
aPUIH T Yy "1abiagsstop) "y ‘W 824103 aouasay
Uy Aseuoneys so a/1qoW Aq pasney SWASAS
anemouoyy \mEmm.tu L Ul swiy eberng bugewpnsy  q

HOA maN ‘Apejoauayag ouj
‘saibojouypay samoy ‘1emals Yy ‘uolkey gy
‘Aupgneduoy Neubewo3as)y ausy uossisues e

Opeloje] "iapinog ‘spiepuerg
J0 nealng |euonen ‘yiebbe) (png) '3 'H Tueweyn
‘W'd 08:G-'W'd Op:E~Iusuonaug

14NOSSIAl ‘sinoT
15 ‘Auedwoy sopneuonsy selbnoq jjsuuogopy
sbujwwing Yy ‘suoissiuy  pue Anjigndao
SN paeipey burinseayy 1oy PoQlayy map v Jag
“Weyy yusuoaug ansubewo sy jeuonesues | p

siout]j| ‘obeaiyy “ouy 'wo2109 1euIng
H " ‘uopessusy  jugisuesy eouepaduwy moq )

HNOSSI ‘SN0 1§ 'Auedwog
sonneuonsy seibnoq jjlauuooyy a0y "W r ‘syno
10 pareibauy vy sioapyy goudIs)U) aremotony g

ORvBUL0Y ‘uoiBuiman “ouy ‘@nfiea Aejay oipey
uedLBwY ayy ‘usyod p 'y ‘spleid 44 buong o;
SN JUSBUIUIRIIBI LT SWIOL jO A} 111G 1daasng oy ) e

Blulo4ie] ‘sAnpy uep “ou| 'SWeIsAg uon “ap 'sayosiy
d T uRWRYD WY 0Zig- ] 00:Z—Aupqudaosng

V¥ NOISSas

‘W'd 00:6 01 "W'd 00:2
GL61 ‘g Jegoropy ‘uooussyyy Aepsaupap

puejAsepy ‘ajjia
-SLRAH ‘Jaruan Busauibug diyg [eAR ‘ssay g ‘D
‘IN01198UL0Y ‘uopuo MBI “181U3D) WaISAS 1arem
-18pun jeaeN ‘uosuyop oy ‘BluBAjASULBY ‘elyd
“13PBlIYd ‘BluBAjASUUSY jO Ausianun ‘stamoys ‘g
Y ‘wesboiy oy 3 sweisAsenuy surewqng wspi
a1 01 payddy 1dasuoy (anay [BluswuonLg oy i

OO ‘g4 uosiarieg-yybrip ‘UaIsIAIQ SWalsAg
[Bd13nBUOIBY ‘Jaupier M ‘wesbosy SisAreuy wey
SAsequy sy to uop Buswsidwy 10y suonesspisuoy e

BlUl04)|D “Sfieg
OlUay "a1nnsu| yoseasay piojuerg ‘sefbnog ‘9 ‘g
‘zansueN 3 ‘weiboly stsAjeuy Auouzogyg oners  p

SHISNYDeSSBI playsilig
'Auedwo) o118 [e1auaD) Jaysiy 'y 4 ‘llBmxey
T "M ‘swuaisuesy paonpurbunybly jo uondIpaly k]

HNOSSIA) s1In0* 18 ‘Auedwoy Hesny
lBUUOgaRy “poisutapy 7 ' ‘weiboly sisAjeuyy
Anpqreduwoy oneubeuosas)3 waisAsenuy vy -q

BILLIOYIRD ‘BDjUOYy BIUEg
‘uonesodion puey ‘Heqaly Yy 'y ‘weioly sis
-Ajeuy wapsAsesuy 820 A 3yl Jo MeinIang uy e

SHOA mMaN “Jaruan
uswdojanacy AV swoy  ‘Aysasen ydasop Lueunteyg
UOON 00:ZL-W'Y 00:6—sisAjeuy wagsAsesyuy

g€ NOISs3s

eluloy
-11BD ‘wisyeuy ‘leuoneuwIalY| liampoy ‘Aqug yo
Swtod ey buisory Ag ety jo buluspiey JNT p

eluioy
-118D "a10unanr ‘Aloreloge 8JOWLIBAIT BoUBIMET
‘uisew ‘g ‘sonoey  ubisag diW3 eanesreduoy L)

BUOZIIY ‘adwa) “su) ‘saLn
“SNpuj lolonpuodiweg 1Bl8Uag ">pey |y o ‘uoys
-Sauddng jusisuesy dNT 101 spoeyy pue Saoimaqg ‘q

eluiojien
led ojuapy ‘a1ninsuy Yolessay piojuers ‘asuep
"3 'saiqe) buoy uy Spudisuely  paonpul-gpy e

OdIXay MmN ‘enblanbnq)y ‘ Aoy
"BI0GET suodesapy, aot04 sy ‘wneg ‘3 pep tueweyn
UOON 00:ZL-" W'Y 00: L L—asing dneubewonss g

Aspmuay
‘uoiburxaty ‘Adoniuay jo Adisiaaiun ‘ineg o ‘praty
onsubewonss)y ue Ag pareujwnyy saury  uors
-Siusuel | 1oxanpuoanngy 10 ssuodsay Aousnbaty ¥

uuew
“UBIS ' fepliold ‘suinoqay ‘ABojouyosy jo aymns
"Uj eplojy “jason |ty tap ‘Aensy M v ‘ssyqen
uopedunuwo) jo spsey uoneinung  Baiunybry ‘8

eibiocag
‘eiuepy ‘ABojouyaa) jo awnsu) e1biosny ‘Asson
‘31 'Aop g '3 ‘saumonn g abrey o uonenauay
Neubewonas|y sy ainsesyy o1 bupnybry yo asn P

eueipu) ‘anaAese 1saiy ‘Ausiaaiun anping
‘usyy 1 9 ‘2161085 ‘BlURY ‘ABojouyda} jo ainy
-nsu| elbi10ag ‘prebpiopy QT sawiy uoissiwsuesy
PEPIBIYS pauing uo spusssues L paonpuy-6uiuybry b

2161085 "eyuepy
‘ABojouyoa) 1o amnsuj  eibiosny ‘uoIsa|ppn H
MO ‘WasAs Suupuey Juswnnsuy 111 yaep oy jo
S8UIT jouuoy pue smers 1og uonsaoly bungybry  -q




WND Y T Yuewsbeueyy Dpy3 afissiyy uoodier ]

Sexa | ‘ulsny
“ouj ‘i00e1) ‘wingsQ ‘g T 'sigouibuzg Aupgned
WOy onaubewonsiy jo JuswAodury wnwndo y

Blu1041jeD "Yorag opuop
-8y ‘uopeiodio) yoleasay |essust) ‘AldansH 'Y
T “ieuddaog ‘M c L ‘wswabeuepy IWNF parosdusy ‘6

puejAsep
‘sliodeuuy "Ow03/e1MmNsu| youessay 1] ‘uasey
‘a "W ubisag 1ebpng weisAs ur uonesoly o E] )

EIUIOJ1RD “Yorag OpuOPay ‘uoieiodio] yoleasay
lersuan “Jeuddsoq "m L ‘ApensH Y p ‘Bunsay
pue sasdjeuy (3) oneubewonsely paresbaruy ‘8

sexaj ‘unsny
“ou] ‘1ooet] ‘weque 'p D ‘158 @oueINSSy
Aryjeng pue seshjeuyy Alajes o3 drysuonelay w3 ‘p

elu1031je] ‘Yorag Liodmap ‘jeuosy
BulRluy amdpoy ‘dnosn oipey suijjo) ‘llapmon)
‘8 H VP0L-GLSTIW 4o vonesuely ysiybuz uy o

1nos
SIA ‘SN0 1§ ‘Auedwo) sopneuossy sejbnogq
llpUUOgOR ‘seyiuy ‘d 'H ‘SI010BUOY  SWAISAS
uodeap) uo siuawsinbay Apy3 4o 1vedusy oYy ‘q

puejAten

‘siiedeuuy ‘903 ‘uosuppy q oWF repusw
voaiaug e3oy 10) juswaiinbay buibiewz ayy ‘R

BlUloe) ‘yorag opuopay
‘dnoiy swsisAS MuL ‘uobeds 'y sawer :uewueyn
W'd 00:S-W'd 00: Z—3uawabeueyy

V9 NOISS3s

“W'd 00:G 03 "INd 00: 2
SL61 ‘6 4900100 ‘UoOULalY ABpsiny

SWaIsAg uonisinboy eleq anaubewonna|y jeordA ) ®

Butwiwesh
0ld pue ‘siusweiinbay  ‘siusws|3 slemijog °

WalsAg JaIndwoooud |y e Jo S1UBWB(] alemplepy ®
$10559004d 0D 03 UOIIONPOIIU| o
$9PNdUL Palanod aq 01 so1do oi1vads *Buyssanoid

[euBis pue uoiysinboe elep ansubewonoele o sajdwexs
UM passnasip aq |im siossesoudosoiw 1ig-g teoidA )

“SLUBLIBINDA) WaISAS pue s195 uoNaNIYSU
‘2IN1031IYIIL 10S53001dOIOI 0 UOPINPOIUI apnjoul
1IlM uoissas ay | 'sjuauodwod |S7 Jeylo pue ‘sisinduiod
-0421W *s10ss800:1d0soIWw Buipnppul saifiojouyday buibiiawe
M3U 31 Lo, ,uoneIuasaLd (e110INy,, @ 9 (|1 UOISSaS SiYy)

elulogied ‘yruom

-SIBYD “ouf 'SwelsAS Hy ‘Aeyjopy ueag ‘H :uewey)
UOON 00:Z1 - 'W'V 00:6—SWaisAS uonisinboy eleqg
anasubewonos)y paseg-iossasosdotay (S jo uBiseq

06 NOISs3s

Hnossiy 'sino 1§ ‘Auedwog sonneu
018y seifnoQ jjsuuoQoly ‘HOH T 'Y ‘Swewuos
-1AUZ I13oubewo29)3 [e11dsor o SHuswBinseayy o)

SEXa] ‘OluolUY UBS 'alniNsu| yoieasay
1S9MUINOS "sulay] 'Y Qg 'ybneuosg 7 '3 “squieyy
21NS0dXJ SABMOIONY Bpownimyy € Jo uonesgues g

puejAlepy ‘afjinooy ‘Yieap |2aiBojolpey
J0 neaing ‘uasseq | 'H ‘wolsAS JuswaLnsesyy
Plal4 21193/3 “ojdoiosy ‘aimetuy ‘pueqpeoig e

sexa | ‘oluoluy ues ‘aur

-IP3I 20edSOleY 4O 100YIS '|layou D uyop :uewneyn
uoon

00°CL"W'Y  Op: L L—uoneluawnnsul-olg  paRleY-OW 3

MHOA MaN ‘Aueqly OA MeN 1O Ausiaaiun aeg
‘sijobuepy *d *Q ‘smalpuy ] D ‘puejAepy ‘Bunidg
J8AIIS "191us)  suodeap) ABLNG  [eABN  ‘OjeqIT]
4R d 1 ‘sesnidady buureruoy sspuAs
ajul4 bunonpuoy Ag uonoeiyyrg pue bunianess s

puejAsey ‘apiasiieAy Jarusy buy
-Jsauibug diys (eaey ‘Ayng 4 '3 ‘eibioary ‘erue|
-1y ‘ABojouyda) jo simsu) eibioss ‘laneapy ‘g
' UMOD T g ‘UIRD T ' ‘BoueULIOMIEy euuauy
Pield-18 U0 ssjorIsqQ) pler4-seaN jo 198443 p

MHOA MBN '8SNORIAS ‘AliSIaniUn) BasnoeIAg ‘swepy
VODHOA MBN  ‘awoy ‘uogesodio) yoseasay
dlUeRY “ip ‘uimpleg '3 3 ‘seuusiuy SUM-UIY ]
404 Sweifolyd 483nduwoy saiyy 4o uosuedwoy 0

puewwo)
AISSHA Auly ‘umosg 9 pue uospni “py ‘1ddissis
SN ‘Ausiaatuny iddississipy Jo Austaniuny ‘tes)
17 Suioy W31 Aq pazeipey sprary jusisuery ‘q

puejod
‘ME[DOIM, MmeI90IM JO Alstaniun ‘tiiqeg "W *1 pue
BASBZIL "H S3GOJd pfal ompoel3 puegapimsedng e

HOA Ma ‘awioy “1a1uad Juswdojanaq Aty 2woy
‘wetboid [e10100Q 1504 ‘up ‘WaieAT M MW tuBwaRyD
WV 0Z:01-' W'Y 00: —ssunaiuy

49 NOISS3s

UISUODSIAY ‘a3 nemiiy
I04IU0) BouBlaLIAIU| ‘NS W W ‘(Asseacs
U0 € JO puz ayy) sty onndzyyg Afpainssy  p

stouyj| ‘oBeay) ‘sininisul yoseasay L1 “sabpug
3 7 pueiAlely eQ adyps ‘Asoresoge aoueuepsQ
[eABN ‘uosiaqwil "M ‘Suawainseayy je3uswiBdxg
uo paseg aouepadusy peoq Jo sanog Aseniqay
Aue 10} souewnopay sl jo uoneuuslag ‘o

ejutoged ‘outouy oup ‘Bupsauibusy
AVH-vd ‘sioney 'y ‘W ‘suopesyddy JuIgN pue
LSIIWIL 104 s1831 40 UBISEQ UN2UIY pue uonen
BLuoy 1e3L109)3 ay1 wi suonesepisuoy Ho epesy  q

SEXd | ‘OuoILYy
UES ‘BINIISUJ Loseasal 1SIMLINOS ‘8SIBALOY 'T "y
‘suopeoyddy pue Sajd1autig—SIaly4 ulewog aulyy e

eluiogied ‘yoeag uoibununi ‘Auedwon sanneu
-onsy selBno puuogoly ‘yse  weigpg tuewieyD
UOON 00:ZL -"W'V Op:0L—sidal4

BUOZIIY 'BjEp
-§13008 “au| ‘ejoiolopy ‘dwesiemy 'Y 'qQ ‘s:aysen
W3 Jo sonsuspsereyy buipalys o Y e jo
Juswainsesy 104 powpayy qibusng plary paiepey  p

sesuey|
‘Sied pueleAQ ‘SUONIEDIUNWILIODE|E epuoORUY
‘'unoy ‘A Aq ‘Aupqnedwon onsuleyy-0.38)3
404 353 € s2 Suawainsesyy eouepaduly tejsuel | 0

Bluiopfe) ‘sbunidg Bujuuny “ueynsuoy ‘tlep
U W D "saueuuiopsay jayses 3 Buunsesyy  °q

eluioled
"Yuequng ‘ABojouyda £18(J-04309]3 Uy "W 9
294529 |44/1W3 0r uonedyddy sy pue Spiald
onsubeuonss|y o buipprys o uonaInposIU | e

eluogle]d "Hueqing
"ABojouyoa £12(-01108(3 “djuny| ‘| ebiosn) rueweyd
WY 0Z:0L-"IN'Y 00: 6—s1ovjsesy

V& NOISS3s

UOON 00:Z1 1 "WV 00:6
G/61 ‘6 J12qoa() ‘Butuiopy Aepsinyj




‘Wdlor'wvsg 6 199010 “‘Aepsiny
TWdb oWy g 8 1990100 “Aepsaupapy
TWdPOol1 WY g £ 19qo30Q ‘Aepsan)
‘Wd801°'INds 9 180150 ‘Aepuoyy

:SMoJjo4 se |10 1010 ouedidou ) |3 ay e palonpuoo
9 lm uonensibay ajqissod |je 1e g soueape uy 10181681 aseoly

NOILYH1SI93Y

SIBMOYS "I\ 'Y —

ZINYs g 'y~
vewiteyd ‘bisquasis uep sng — weibold |eojuyoa]
SIMaT "4 pAojg — Anangng
l1eLeg wip — suoiteadiignd
MH'ST —  snepy jeuoneuwssu)
plemoH soer — S3qiyxg

H "SPp —

uewieyy ‘neid ‘g roise — spaemy

59410 assap
Zauiepy *S ooeub] —

uewlieyd ‘suusp 't 108y — siuawabue.liy
SIOUIN T pald — 10siapy

Alapy Aey — lainsessy

ybneuoug - umpy — Aielauoeg
AoD '3 weyp — uewiieyy [eiauac)

VN0 winisodwAg

'OluOlUY UBS WOy pue o] suon
BAI3S34 UC Os|e pue sdis) 8sayl uo 24NY30.q pasojousd 8as asealy
1500 |euollippe jjews Atsa & 10} O3IXBIA USIA 01 B|qe 8q Aew
10A ‘suonieuIquIoD asayl buisn “ojuoiuy ueg uj Jaaodois e oy
piroad 18y sanio UBJIXB\ pue 'g'n Auew usemiaq ajqejiene

Me saley Jfe |eoedg “eliejep ouand/eielejepens) pue oojndeoy .

Aug ooaixepy oy pauue|d sdin  uopusauosisod osje ase

48YL "saiey |eoads asayy o sbejueape axey o) J8pIo uy suop:

3Masal unoA Buipiebas s,uloqueg 1oeu00 0 ysim Aew nop
3dnoiB wiop 01 suoneniasas ybnous BABY 10U Op aMm alaym

uolsinaxa ajqissod 1semo) ayy Pue siqejiese aisym saiey dnoib
uisn aq 1M Asy ] saili Jofew W04y pantasas usaq aney syess
2 $01q Agelaum ‘L91z-6vE (21G) 9Lz8s sexa] ‘oojuy

eg ‘abpinjed 1oz 191U3] [enei] s,uloqueg ybnoayr spew
93q aney syuswabue.re janes | “Sluswabuelty ino g pue jeaes )

i S30M Jjay) Buimoys aq
1M s1silie 0Gg JonQ "G 1@ ¢ JagoloQ uo Jjem Jaats
umorumop syl Buoje pray ag (jim MOYS LIy JaArY @

‘oues
-1doiy 13 ayr1e yioq ‘oL g 6 1840190 uo Jeulweg
Buipunouyy nay pue 478 9 18q012Q uo Jeunwag Bus
“PIBIUS J1ayd Jay40 jim -ouj ‘syuernsuon aUYM uoQg °

‘Wd £ 38 9 JaqoloQ
‘Aepuopy o Bunsaw g3 s11 ploy jm 99 vI3 ®

‘9 18q0310Q ‘Aepuoiy uo Bupaay
sseulsng s)t pue g 18q010Q ‘Aepung uo Bupzaapy
BANNDBXT  S1 ploy M 8831 jWwwon PAV-3vs ®

I

‘9 18g0390 ‘Aepuoly uo Buneayy sey
HUWWOD sARRASIUIWPY SU POy |im DWID 3331 o

“SARIAROY Jayig

Juadlad Gg AjjeoidAg sy Aupiwny aanejal ay] ‘wybru 1e 4,90
J0 Moj e pue swndep sy ul 4,618 40 sbues ainiessdway
e 10adxa ued noj ‘jueses|d Apjejoadse st 18qo1o( ssyreapy

i ‘00z pue swinasnw $,0iuojuy ueg
Pue ‘suoissiw Jaylo ayy pue owepy 8Y) ‘sjueineisal pue sdoys
SHyum e HanyY eyl Bupnpur ‘suonoeiye Buipuelsino
s,AuD owejy ayr Jo sinoy SNQ 4o Bupsjjem uo noA esiape o)
Addey aq | ‘sessaisoy ag 1M oym “saaim 1207 "I'd b iun
W'Y 6 wouy Aepsinyy ybnosyy Aepsan) oueoidos) |3 8yl jo
aUNg Asuduopy sy uj peysers 3G |I!M 81Ing AujendsoH e ing
‘salpe| ays 10y papinosd i weiboud |BULIO4 O "saIAROY Saipe-

‘Papiaoad aq jjim uonelsod
-SUBL} snq pue sjAs syl aq |m $524p Lods 10 usISaM, W'd ||
1Un "'d ¢ wouy 7 asgorog ‘Aepsan] uo Auedulon Buimaig
Head 8y 4o Jajua) Aljendsop AllrT Asssap wuienb 3yl Ui play
84 [11m aduk( pue Jauuig andsqueq v "eoue( ssuulq) uigysapy

Wd 8—"IW'd 0£:9 ‘g Jaq0o100 'Aepsaupapy ‘dnoub yoepepy buy
-PuBIsIno ue Aq aisnw pue syoeus 3G [Iim aiay . “ouedidol) |3
841 40 joodioned ay: puno.e pay aq ||!m Avieg (1e33j007) saouey
-utenboy PIO-Mauay -pue-maN-adel |ny10j00 V "Aueg jiepja0y

i

W' 9 1nun W'y g ‘Aepsiny g
“INd 0819 01 "Wy 0L ‘Aepssupam “Wd 9 01 Wy 0g:0l
“Aepsen). :smojjo} se uado aq m sugiyx |eajuyoay suqIyxg

‘wnisodwAg syy 1e paydsode aq Jim suon
-B1181B81 jeuoSIay ‘wiog uonensibay aoueapy ayl u bujpuas
Aq Asuow pue sui spes ueo NOA “uopensibay wnisodwAg

"WnisodwAS DG ay) uoyy
-uaw aseald ushe jeaesy e ybnosyy so auoyd Aq suoneassse.
2%BW NOA PINOYS w0} Pasojoua syl uo mou SUOIIBAIBSE) 4NOA
@ew 0} pabin ale noA ‘siseq BW0D-1s1Yy B UO B)qejIeAe due Asyl
80UIS "OIUOIUY UBS UMOIUMOP U |810 10101\ ouesidosj |3
8U3 1€ 3pIse 185 Usaq ey SWIOO. 40 320iq 'SUOHIBALISBY [910}

‘|BdI18409Y) 81 01 suoiled
-lidde ybnouy jeriorny ayi wouy Pidly DN 8111u8 BYY 13A0D |jIm
staded ay] ‘sano anbjun snoy $,BolBWY 40 Buo Ul wesboid
[BIOOS p3jji-uny e pue 'suqiyxa [nybuiuesw ‘siaded |ealuyo9) gg
$0 weiboud Bujpueisine ue 104 sanbes||00 pue spually 1NoA uiop

BILIO4IRD "uoLIB|iN, ‘Auedwon 1eloay saybng
‘Bisquns 9 'p ‘Apmg O3 areyy asraumipyy -y

. JHOA MBN ‘asnoeIAgG “Alisian
un esnoelAg reutap g g ‘elbioan ‘ejuepy
‘ABojouyoa] jo 21misuf e1b1oan) ‘ng " vy DUIOA
MaN ‘g4V SIHUD 'Davy ‘euidg 4 't omey
Bg pupg-40inQ sesur7 ayy jo ubisag ayr eip
UoR40181q uonempowsiuy 1nasy jo uononpay ‘B

puejAiepy
'sijodeuuy ‘OvO3/e1mnsug Yaleasay ||| ‘ozzniepyy
‘W ‘suopoessyuy senjavay Jeauiy-uop jo sipoyy 9

SEXa] ‘unsny “oup ‘10081 ‘inousiy
T oL fwinaso g p ‘ubtsaq pue sisAeuy jeuisy
pue  Aupqneduwoy naubewosn sy pauiquon ‘a

Opel10joy “Jap|nog ‘spiepuerg
JO neaing jeuonen ‘umpieg '3 '3 ‘smaipuy ‘Y
T 2H9 G 01 [njasn J01e13u99) asinduly puegeseg P

BUOZlIY ‘eonyoen 104 ‘punoigy
Buinoig sojuonoalg Auny g "yoimyinog
'S 'Y sexal ‘oluoluy ueg ‘amisu) yoteasay
1S8MYINOS sty Y ' ‘ybneuosg q '3 ‘weisAg
10198180 UoRNGLISI Aj1qeqo.y pmydury uy o

eiulojijen
‘wiayeuy ‘feuolieutaiug l[emo0y  ‘uebing '
'd '8poog ‘N "0 ‘bunsas 4609 F1NW parewoiny  -q

HOA MIN "g 4V siyuD ‘Ogvy usisneg
‘3 "L "aup ‘seuiolesoqe $01U0L308|T  uBDlIBLIY
‘uewnidgbng 'H -y ‘WAISAS euuaiuy 144 ayqoyy e

BIUIOJ1|RD ‘WiayeUy ‘|BUOIRUIBIUY [jam
2120y ‘uoIsiAlg sonauoIny ‘aploy] Yy uely tueuwuiey)
Wd 00:6-'IW'd 00:z—uBisaq pue uoneuawINISY| JiNg |

89 NOISs3s

HNOSSIA ‘sinoT 1S
‘Auedwog sonneuonsy se[Bnog jlsuuoqay ‘sbuw

10




Sponsors

Group on Electromagnetic Compatibility, |EEE
EMC Chapter, Central Texas Section, IEEE
Cooperating Organizations
Aeronautical Electronics Committee on Electromagnetic Com-
patibility, Society of Automotive Engineers
Billy Mitchell Chapter, Association of Qld Crows

Commission 8, United States National Committee, Interna-
tional Union of Radio Science

Electronic Industries Association

Radio Frequency Interference Task Group, American Radio

Exhibitors

AH Systems, Inc. Narda Microwave Corp.

Ailtech National Technical

Information Service
Chromerics, Inc.
R&B Enterprises

Data Marketing,

Associates Inc. Ray Proof Corp.

Scientific Devices
Southwest

Electromagnetic Compatibility
Analysis Center
Electro-Metrics Div. of Penril Singer Instrumentation

Southwest Research
institute

Electronic Navigation Industries

Genistron Division, Genisco

Technology Corp. Systron Donner Corp.

Hewlett-Packard Co. U.S. Capacitor Corp.

Instruments for Industry, Inc. Wavetech

Lectromagnetics, Inc. Don White Consultants, Inc.

! ADVANCE REGISTRATION l

Non- Full-Time ‘
Registration: Member™ Member®  Student
Before September 22 $45 $55 $4 l
After September 22
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My Spouse plans to attend: Yes [J No[J

Please complete William E. Cory
and send with TO: General Chairman
remittance P.O. Drawer 28510

San Antonio, Texas
L_ US.A. 78284

SAE AE-4 CONDUCTS 35TH MEETING

The first 1975 bi-annual meeting of the SAE
Committee AE-4 on Electromagnetic Compati-
bility was conducted in Annapolis, Maryland
on May 6 & 7. As usual, the meeting was
excellent and most informative to those who
attended and participated. The average
daily attendance of approximately 50 was
considered to be low, but this was due to
the many competing meetings during the

month of May - including the Grounding Work-
shop at George Tech, and the Montreux, Swit-
zerland, EMC Symposium. Normally, average
attendance can exceed 100.

The AE-4 Committee is a very viable and pro-
ductive organization, led by Walter McKer-
cher, Chairman, and Jack Moe, Vice Chairman.
The Committee has produced numerous EMC
documents, including standards, test tech-
niques, etc., and has conducted symposiums
on lightning and static electricity. A
sample of their publications include:

ARP 935 "Suggested EMI Control Plan Outline"

ARP 958 "Broadband EMI Measurement Antennas”

AIR 1221 "EMC System Design Checklist"

AIR 1261 "Aircraft Power vs. EMC Require-
ments”.

Being their own worst critic, the committee
is seeking to revitalize its operation
through reorganization and by accepting new
members who are willing to participate on

a working committee. Membership is by
appointment of the Chairman and there are
no membership fees. However, you will be
required to fulfill the obligations which
you agree to undertake, and will share in
the pride of making a significant contribu-
tion to the technical society and the EMC
community. You will be requested to re-
view and comment on new Government EMC re-
lated standards before they are finalized
and released, and will be given the oppor-
tunity to meet and talk with the people
behind these standards.

For more information, contact Mr. Walter D.
McKerchar, Boeing Engrg. & Construction
Div., P.O. Box 3999, Seattle, Wa. 98124,
Tel: (206) 655-0726.

SAE AE-4 TO MEET

The next meeting of the SAE AE-4 Committee
on EMC will be held on Monday, October 6,
1975 at the El Tropicano Motor Hotel, San
Antonio, Texas. This will be the day pre-
ceeding the start of the IEEE International
Symposium on Electromagnetic Compatibility
scheduled at the E1 Tropicano during that
week. The AE-4 Meeting will be open to

the public and there will be no registra-
tion fee.
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IEEE VALIDATION OF EDUCATIONAL ACHIEVEMENT

PROGRAM
by Roy H. Mattson, Ph. D.

{condenced)

The IEEE wants to keep its members current
technically and to pursue planned career de-
velopment. Many individual Institute mem-
bers believe these goals can be partially
obtained through continuing education. In-
stitute members often underutilize continu-
ing education opportunities for a number of
reasons, including:

1. no discernable reward for their effort;

2. no assurance that a continuing edu-
cation course is current and valid;

3. no assurance- that a course fits into

a pattern leading to a desiggd career
development goal.

Studies have shown that electrical engineers

in practice tend to become less productive
after their late thirties. This phenomena
has been related to technical obsolescence.
Continuing education provides_a possible
means of retaining a high-level of produc-
tivity on the part of IEEE members.

The basic problem, simply stated, is to find
a way to motivate practicing engineers to
retain their technical competence, thereby
avoiding obsolescence. Dalton and Thompson
studied the individual performance of 2,500
engineers in six technology-based companies.
Their findings confirm previously published
results:
performance among technically trained men
peaks at an early age and declines steadily
thereafter”. Furthermore, they point out
"that the age at which this is happening
seems to be falling rapidly, and there
appears to be neither adequate recognition
of the problem nor effective action to cope
with it".

Although continuing education appears to
provide a solution to this problem, the
Dalton-Thompson study found no correlation
between performance rankings of engineers
and courses taken in the previous three
vyears. Company managers suggested that
after a man's performance ratings declined,
he started taking courses, but by then it
was too late. Other evidence is available
which shows that those engineers who seek
and receive the Master of Science degree
attain their performance peak ten years
later in life than the Bachelor of Science
degree holders, who peak in their late
thirties. Thus, seeking and acquiring the
Master of Science degree is definitely ef-
fective against obsolescence, while con-
tinuing education courses, by comparison,
are relatively ineffectual---particularly
after an engineer has passed his peak.

There are a number of national pressures
and needs affecting practicing electrical
engineers, which may cause them to pursue
continuing education. For example, there
are pressures from consumer groups regard-
ing technical registration exemption
clauses and the legal liability of prac-
ticing engineers. If these groups are

"that on .the average, individual .. .

successful, all electrical engineers will
have to be registered professional engineers.
This implies that corporate engineers will
be legally responsible for their engineer-
ing designs.

Other professions have developed programs
to motivate and reward a member's con-
tinuing education efforts. The Physician's
Recognition Award is now required in some
states before relicensing physicians for
continued practice. The Minnesota Bar
Association requires forty-five (45) hours
of formal course work every three (3)
years before relicensing. The Minnesota
dentists have had a statutory continuing
education requirement since 1969.

The legislatures of Ohio, Iowa, and Cali-
fornia are reguiring all licensed pro-
.fessionals to develop programs by 1976

that will provide proof of up-to-date tech-
nical competence by each practitioner be-
fore relicensing. This proposed IEEE Vali-
dation Brogram should provide practicing
electrical engineers with the ability to
respond to these legal requirements for
practicing their profession.

Virtually all technical societies are con-
cerned with motivating the continuing edu-
cation activities of their members and re-
warding their efforts. The American Soc-
iety for Quality Control certifies quality
engineers and reliability engineers based
on an examination and other requirements.

-8ver 10,000 members of “the 40, 000=member -~~~

Society of Manufacturing Engineers (SME)
have become certified in various areas,
including electrical and electronic manu-
facturing, based on a grandfather clause
or other criteria.

Of the engineering founder societies —-—-
the American Society of Civil Engineers,
the American Society of Mechanical En-
gineers, the American Institute of Chemi-
cal Engineers, the American Institute of
Mining Engineers, and the Institute of
Electrical and Electronic Engineers —---
only the IEEE has formulated a specific
program, which they are now ready to im-
plement on a pilot-program basis.

THE PROGRAM

There are three basic goals of this IEEE
Validation Program:

1. to motivate practicing electrical en-
gineers to pursue continuing education;
to provide practicing electrical en-
gineers with proof of academic per-
formance in their continuing education
efforts, which can be used for re-
licensing purposes, if desired; and

to provide practicing electrical en-
gineers with guidance concerning

career development.

The program is called "Validation of Educa-
tional Achievement Program”. It is aimed at
the practicing electrical engineer.The valida -
tion will be granted to the practicing elec-
trical engineer upon completion of an appro-
priate continuing technical education pro-
gram consisting of at least nine (9) Con-
tinuing Education Units (CEUs) taken within
five (5) calendar years.

2.

Ha

12



There are only two initial basic constraints
on these courses. The term CEU refers to

ten (10) contact hours of participation in an
organized continuing education experience
taken under responsible sponsorship, capabie
direction, and qualified instruction. Thus,
the first course constraint is built-in ---
because of the definition of a CEU --- and

is related to the instruction, direction,

and sponsorship of the course. The second
constraint is that each course must have an
examination associated with it to test +the
learning accomplishment, and failure must be
a possible outcome.

A dated validation certificate will be issued
to the IEEE member upon completion of nine
(9) €CEUs and it will be in effect for five
(5) years. Additional validations may be
sought at any time, and the member's record
will be available at any time.

P4

Qualifications for participation include
TEEE membership standing and at least a
baccalaureate degree in electrical engineer-
ing, or its equivalent. Present IEEE
membership consists of approximately 50%
Bachelor of Science degree-holders, 25%
Master of Science degree-holders; therefore,
85% of the present IEEE membership qualify
for program participation.

During the pilot-program stage, two IEEE
Regions will be used for testing the pro-
gram. These two Regions will be Region 1V,
consisting of the upper-Midwest with rela-
tively sparse concentrations of electronics
activities (Much of which is associated
with the heavy industry), and Region VI,
consisting of the Western states, Hawaii and
Alaska with heavy concentrations of high-
technology electronics industry.

A major constraint when implementing this
Validation Program will be cost. The pro-
gram will be implemented using existing
organizations, without generating a hugh
new organizational structure. IEEE will
provide record-keeping capabilities, and

Dr. Roy H. Mattson, Department Head of Elec-
trical Engineering at the University of
Arizona, will provide direction and leader-
ship.

Another key element --- namely, course
evaluations --- will be provided by the IEEE
members themselves, thereby maintaining peer
evaluation of course content and quality.
Courses, when first offered by an approved
sponsoring agency, will be automatically
accepted, provided the CEU definitions are
met by the sponsoring agency. Membership
evaluations will determine long-term course
acceptability.

During the pilot-program effort, which is
projected to be for five years, the IEEE
hopes to provide its members access to the
Validation Program at no expense to them.
After completion of the pilot-program, oper-
ating costs will be accurately identified.
Then, based on these results, the IEEE mem-—
bership can be charged for this service.
The final evaluation of the effectiveness of
the Validation Program will be membership
acceptance within the IEEE and the degree
of imitation by other large technical soc-
ieties.

The Validation of Educational Achievement
Program will be developed within the follow-

ing constraints:

1. that the IEEE Technical Groups and
Societies be responsible for a valida-
tion action, thereby retaining peer
evaluation;

2. that all acceptable courses have a mean-
ingful examination to evaluate the learn
ing accomplishment, wherein course fail-
ure is a possible outcome;

3. that each IEEE member seeking validation
of their continued education efforts

-provide the_IEEE with an evaluation of
their individual courses, thereby re-
taining course guality control; and

4. that the Education Activities Board of
of the IEEE, by means of a subcommittee,
provide coordination, guidance, control
and leadership for the vValidation of
Educational Achievement Program.

It is the opinion of the IEEE Education
Activities Board that validation should be
made available through the IEEE because:

1. wvalidation requires peer evaluation and
recognition;

2. the technical competence available within
the IEEE membership must be applied
through the validation process;:"

3. wvalidation could, and perhaps should, be
used by State Boards of Registration as
a partial solution to their problems
concerned with relicensing; and

4. the IEEE should provide its membership
with an opportunity to seek peer evalu-
ation guidance and recognition through
validation.

Tt is anticipated that the Validation of Ed-
ucational Achievement Program will operate
in the following manner: first, the IEEE
will initiate a program through advertising
in the IEEE Regions IV and VI of the United
States. Those IEEE members interested in
having validation of their continuing edu-
cation program will submit proof of their
participation in approved courses. These
courses must meet the guidelines to be
recognized in terms of required CEUs. The
member will participate in the course and
then evaluate the course in terms of its
effectiveness. Allowable courses will in-
clude: short-courses, seminars, audio-visual
courses, and virtually any type of learning
experience that has some form of examination
associated with evaluating the learning
accomplishment of the student.

It is planned that each IEEE Group and
Society will develop their own seguence

of courses which will be publicized, there-
by providing the IEEE membership with gqui-
dance concerning their career goals in
specific technical areas. During the pilot-
program phase, it is anticipated that the
Validation of Educational Achievement Pro-
gram will retain a considerable degree of
flexibility, which will allow the shifting
of reguirements as a function of the IEEE
membership input. In other words, as more
is learned about the effectiveness of the
program as well as the desires of the IEEER
membership, it will be incorporated into
the program.
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NOTES FROM SEQUENCY UNION

mbér
G.R. Redinbo

The following article which reports on the
special session on Sequency Techniques,1975
EMC Symposium and Exhibition,Montreux, was
written by Dr. Heingz Hubner, Research Insti-
tute of the Telecommunications Center of

the Deutsche Bundespost, Federal Republic

of Germany. Dr. Hubner is an early and
prominent researcher on Walsh functions and
sequency techniques.

ON ADVANCEMENT IN THE FIELD

OF SEQUENCY ENGINEERING

In natural sciences, principles and methods
have been known for a very long time, which
are not based on sinusoidal operations.
They can be regarded as the beginnings of
sequency engineering. As early as the
middle of the last century, some mathema-
ticians took an academic interest in di-
screte sets of functions which became the
basis of sequency theory. Modern sequency
engineering is a creation of the early
sixties. Theoretical papers for the com-
pletion of the theory of sequency functions
and practicable proposals for their tech-
nical utilization paved the way for inten-
sive research activities which quickly
crossed the borders of the German speaking
countries, producing widespread ramifica-
tions. Research was concentrated more

and more in the United States. The newly
gained knowledge was so extensive that,

for its presentation, congresses of inter-
national impact were organized annually

in the United States on the progresses of
sequency engineering. 1In addition, meet-
ings were held in England and India as

well as special sessions at more general
international congresses.

They were organized largely on the initia-
tive of the Sequency Union founded in 1971
which - as a Specialist Working Group of
the EMC-Group - has the task to serve as a
forum for discussions of sequency engineer-
ing innovations among scientists and en-
gineers.

This year, the Sequency Union has organ-—
ized another meeting, the Special Session
on Sequency Technigues, which was held on
two days late in May at Montreux, Switzer-
land on the occasion of the first interna-
tional symposium on electromagnetic com-

—illustration of -the  present research acti-

patibility. The session offered the
opportunity to report on new achievements
and to have discussions with experts and
scientists. Among the 15 papers read
there were 12 from German speaking coun-
tries. These contributions are a good

vities in this part of Europe. The papers
included proposals for both the generali-
zation and completion of the sequency
theory and for sequency engineering appli-
cations in the processing of speech, con-
trol and radar signals as well as facsi-
mile and video signals.

The beginning of the Special Session on
Sequency Techniques was marked by a con-
tribution by P.L. Butzer, H.J. Wagner and
W. Splettstober, Lehrstuhl A fur Mathematik
der Technischen Hochschule Aachen, F.R.G.,
on the role of Walsh and Haar functions in
dyadic analysis. The basis of this analy-
sis are the dyadic differentiation and
dyadic integration as the inverse operation.
At first, they had only been defined for
Walsh functions which are not differenti-
able in the classical sense. The authors
succeeded in extending the dyadic concept
to other pulse-shaped sets of functions.
Above all, they embedded in dyadic analy-
sis the set of Haar functions which seems
to be well suited for technical applica-
tions.

In his consideration of a concept of fre-
gquency in dyadic analysis, J.E. Gibbs,
National Physical Laboratory, Teddington,
England, approached a similar subject. In
classical engineering analysis, differen-
tiation and local frequency are closely
related concepts. Gibbs extended this
relation to complex-valued functions which
are defined on dyadic groups and showed
that the dyadic group appears to be the
only such group to have two distinct com-
plexes of differentiation—frequency con-
cepts. G. Berauer, Institut fur Elektri-
sche Nachrichtentechnik, Technische

Hochschule Aachen, F.R.G., developed ideas
on a generalization of discrete Walsh
functions. For the description of functions,
he used function spaces and algebraical
fields with generalized definitions of com-
pleteness and orthogonality. The Walsh
functions generalized in a suitable way
have properties which Oopen up new possi-
bilities for signal processing.

H. Kremer and H. Gethoffer, Fachbereich
Nachrichtentechnik der Technischen Hoch-
schule Darmstadt, F.R.G., introduced a
unified representation of Walsh functions
and convolution transforms. They showed
that Walsh functions in binary, segquency
and Kronecker ordering are characters of
a dyadic group. These group properties
allow dyadic convolution matrices to be
defined which can be diagonalized by a
finite Walsh transform. This yields a
dyadic convolution algebra with an iso-
morphic spectral correspondence.
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The contribution by F. Pichler and B.
Quatember, Lehrkanzel fur Systemtheorie,
Hochschule Linz, Austria, dealt with
possibilities for implementing dyadic cor-
relators which are important tools for the
analysis and synthesis of signals. De-
pending,gnm;heuspgcific requirements, the

dyadic correlator can be constructed either — |

in the spectral domain or directly in the
time domain. The presented solution 1is
implemented in the time domain. The cor-—
relator works as a micro-processor on a
purely digital basis.

N. ahmed and T. Natarjan, Departments of
Electrical Engineering and Computer Sed.~
ence, Kansas State University, Manhattan,
Kansas, U.S.A., presented a sequency power
spectrum for the discrete cosine trans-
form, which can be used for signal process-—
ing. It is an amplitude-modulated version
of the Walsh transform spectrum. Because
of the close correspondence, it is easily
possible to define sequency power and l
phase spectra.

Radar systems using non-sinusoidal carriers
were dealt with by H.F. Harmuth, Department
of Electrical Engineering, The Catholic
University of America, Washington, D.C.,
U.S.A. As he pointed out, theoretical
considerations promise possibilities of im-
proving traditional radar systems, both
with respect to the relative range resolu-
t+ion and the Doppler resolution. Futher-
more, this approach allows reflectors to be
discriminated from scatterers and conductors
from insulators. According to this theory,
the reception diagrams can also be consid-
erably improved.

An account of optimal control algorithms in
the sequency domain of the Walsh transform
was given by H. Burkhardt, Institut fur
MeB- und Regelungstechnik, Universitat
Karlsruhe, F.R.G. These algorithms are
optimally adapted to the piecewise constant
control signals occurring in control systems
using digital process computers and, con-
sequently, their numerical behaviour is
better than that of algorithms based on
block pulse or sinusoidal functions. These
advantages were illustrated by examples of
time-varying weighting matrices for fixed
and free-end problems as well as for the
tracking problem.

U. Kraus, Institut fur Technische Elektronik,
described in his contribution the principle
of, and results obtained, in experiments
with another type of two-dimensional picture
transform based on Walsh functions. In

this procedure, a fast digital computing de-
vice performs a spectral analysis of sub-
frames of 4 x 4 picture elements from broad-
cast standard television pictures. This is
followed by the filtering of coefficients
and retransformation into pictures at the
receiving end.

The last contribution was a report on the
application of the discrete Walsh transform
to0 the minicomputer evaluation of electro-
encephalograms. G. Landwehr, Gesellschaft
fur Mathematik und Datenverarbeitung, Bonn,
F.R.G., pointed to general difficulties in
signal analysis using the discrete Walsh

transform. They arise from the lack of a

simple formula for the arithmetic shifting- -
of Walsh functions, which considerably re-
duces the advantage of the faster algorithms
for Walsh functions. Above all, the sequency
power spectra of encephalograms do not show
any properties - in comparison with the
corresponding frequency power spectra - which
contribute to a better biological or medical
understanding of them.

There will be a fuxther opportunity to report
on new results obtained in the field of
sequency engineering and to have talks with
engineers and scientists at the Symposium

on Theory and Application of Walsh Functions.
T+ will be organized on July 1 and 2, 1975
at Hatfield, Herts., England, by the Hatfield
Polytechnic conjointly with the UKRI section
of the I.E.E.E. and the I.E.E. Like its
predecessors, the symposiums organized by
the Hatfield Polytechnic in 1971 and 1973,
this congress will have international repu-
tation.

H. Hubner

A special convention record of the 15 papers
presented at the Montreux special session is
available through Dr. G.R. Redinbo. A
nominal charge of $5.00, to defray copying
expenses, 1is requested. Make all remittances
payable to the Seqguency Union.

An error was made in transcribing the
tutorial article, "piecewise Linear (PL)
Basis Functions" by Dr. Clayton Paul, which
appeared in the last newsletter. I apolo-
gize to the author and readers for any
inconvenience or distress that this omis-
sion might have caused. G.R. Redinbo

The omission begins with the fourth (4)
sentence in the third (3) paragraph of the
first column on page 14. It should read
as follows (underlined items are the
omissions) :

"Ag a rather trivial example, it would cer-
tainly be more efficient to expand a single
frequency sinusoid in a Fourier series
rather than a Walsh series since only one
term would be required in the Fouriexr
series. On the other hand, a periodic
square wave would be more efficiently ex-
panded in a Walsh series rather than a
Fourier series since only one term would

be required with the Walsh series."
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INSTITUTIONAL LISTINGS

The IEEE Electromagnetic Compatibility Group is grateful for the assistance given by the firms listed below
and invites application for Institutional Listings from other firms interested in the electromagnetic compatibility

field.

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

EMIJEMC, shield. enc. consult, test. & anal.; Scrn. rm. (incl. for large vehl); Comp. instr. for Mil. EMI test.

ATLANTIC RESEARCH CORP., Advanced Programs, 5390 Cherokee Ave., Alexandria, Va. 22314
Telephone {703) 354-3400

Services in the Areas of EMC, TEMPEST, and Radiafion Intelligence. Fixed and Mobile Facilities Operating to 40 GHz.

ELECTRO-METRICS, Div. of Penril Data Communications, Inc.
100 Church Street, Amsterdam, N. Y. 12010
ar Computer-Controlled, with complete

Interference Analyzers and EMI Test Systems, MIL-STD ond CISPR, Semi-automatic, Automatic,
accessories, 20 Hz to 12,4 GHz.

GLENAIR, INC., 1211 Air Way, Glendale, Calif. 91201
Telephone (213) 247-6000

EMI/RFI Connector accessories and assemblies; EMP interface assemblies; EMI/RFI cable assemblies.

LECTROMAGNETICS, INC., 6056 W. Jefferson Blvd., Los Angeles, Calif. 90045
Telephone (213) 870-9383

RF Shielded Enclosures, Modular, Prefabricated & All Welded. RFI/EM! Power Line Filters; Signal Line Filters
R. C. HANSEN, INC., 17100 Ventura Blvd., Encino, Calif. 91316
Telephone (213) 986-2356

Consulting Engineering in Electromagnetics, Antennas, Mutual Coupling, and EMP.

SINGER INSTRUMENTATION, 3211 South LaCienega Blvd., Los Angeles, Calif. 90016

Avtomatic/manual EMI Test systems, EMI meters, impulse generafors, antennas and components.

SPECTRUM CONTROL, iNC., 152 E. Main St., Fairview, Pa. 16415

Testing & Consult, MIL-STD-461, MIL-I-61 81, FCC, & HEW Requirements. Manufact.; Power Line & DC Line Filters, Fixed Capacitors,
Shield., Knitted Wire, Variable Trimmer Capacitors & Rubber Gaskets.

g recognizes contributions to support the publication of the

NSACTIONS ON ELECTROMAGNETIC COMPATIBILITY. Minimum rates are
$75.00 for listing in one issue; $200.00 for four consecutive issues. Larger con-
tributions will be most welcome. No agency fee is granted for soliciting such con-
tributions. 1Inquiries, 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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