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PRESIDENT’S COMMENTS

I am very pleased 1o be elected President of the [EEE
Oceanic Engineering Society. | have seen the society grow
from the counsel on which I served from the Late 1970's as
a member representing the Automatic Control Society
through its transition w0 a full-fledged society. Engineering
applied 10 the ocean environment is one of the greatest
challenges that any engineer could have the opporunity to
face. I ook forward 1o leading the society over the nexi
two years, and [ am particularly pleased with the staff with
whom 1 will be able 1o work.

I am very pleased that Glen Williams has agreed to
another term a5 Vice President of the East Coast, and that
Lioyd Mawdlin, who is co-located with me in San Diego,
has agreed to serve as my replacement as Vice President of
the West Coast. | am also pleased to announce that Roger
Drayer has agreed to act as Treasurer of ihe Society. |
think it is of critical importance for us o gel our hands

around the financial health of the organization. [ am also
pleased that an old friend, Toby Raisbeck, who is currently
our member for fellow nominations, has agreed to act as
Secretary for the next two years. OF particular importance
is the fact that we have been able to replace our retiring
Journal Editor, Stanley Ehrlich, who has done an excellent
Job bringing us a first class society journal, with Fred
Fisher of Scripps APL. Many of you have known Fred in
the past, and [ believe he is the right person o make a
great journal even better. 1 am also pleased to be working
with Harold Sabbagh, who is doing a fine job as Editor of
this Mewsletier.

I am calling on all of you to help me make the Oceanic
Engineering Society and its chaplers stronger in the next
twi vears. | am particularly asking for the following
specific things from cach member;

1. Suppon your local chapter.

2. Make recommendations for fellow nominations
from the IEEE Oceanic Engineering Society so
that we are properly represented in such awards,

3. Attend the Oceans 88 Confercnce in Baltimore on
October 31-Movember 2, 1988, as the highlight
of your Dceans activities.

4. Submil papers or absiracts to the Oceans 88 Con-
ference, volunteer to be a Session Chairman, or
provide other support to the program organizers,

5. Ask if you can become involved in IEEE Oceans
national activities. There are many exciting
pental areas where volunteers are desperately
needed. This will be addressed further in fuhure
newsletters.

Daniel L. Alspach, Fh.D,
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RESULTS OF THE ADCOM
ELECTION BALLOT

Az yvou know, 3 hallot for the election of nine 1EEE
Oceanic Engineering Society Administrative Committee
members was issued on December 4, 1987, The ballots
returned have been counted, and the following candidates
have been elected for a three-year 1erm ending December

31, 1990:

Arthur E, Bisson

Stanley L. Ehrlich
Ferial El-Hawary
William 5. Hodgkiss, Jr.

Paul H. Kurz

Lloyd Z. Maudlin
Mack D). O'Brien, Ir.

Danigl Swiger

Glen N, Williams

We wish the newly elected AdCom members success and
thank the nominees for their willingness 1o serve and for
permitting their names to be included on the ballot,

CALL FOR NOMINATIONS

OES DISTINGUISHED SERVICE AWARD

OES DISTINGUISHED TECHNICAL
CONTRIBUTTIONS AWARD

The OES Awards and Fellows Committee is requesting
nominations for the two major Society awards: the OES
Distinguished Service Award and the OES Distinguished
Technical Contributions Award. The Disiinguished Service
Award 15 given to honor an individual IEEE member for
outstanding contributions toward fostering the objectives of
the Oceanic Engineering Society. The Distinguished
Technical Contributions Award is given to honor an
oulstanding technical contribution to oceanic engineering in
either the fundamental or applied areas. The recipient need
not be restricted to being a Society or IEEE member. The
award shall be for cither a single major invention or sciéns
tific contribition or for a distinguished series of contribu-
tions over a long period of time.

Please submit your nominations with supporting materials
no later than May 15, 1988 wo:

Anthony 1. Eller
OES Jr. Past President

SAIC
1710 Goodridge Dir.
McLean, VA 22102

OES MEMBERS ELECTED
TO FELLOW GRADE
ON 1 JANUARY 1988

Congratulations to the following DES members who were

recenily elecied 10 Fellow grade:

NAME AND ADDRESS

Dr. G. Clifford Carter
10 Winthrop Court
Waterford, CT 06385

Mr. Walter M. Dean
BOG0 Sacajawes Way
Wilsonville, OR 97070

Dr. Chester 8. Gardner
1904 Trowt Valley Road
Champaign, IL 61821

CITATION

For contributions to the
theory of coherence and
time delay estimation.

For leadership in the
development and imple-
memation of radio-
Navigation sysiems.

For contributions to laser
ranging. altimetry, and
optical remole sensing

For contributions to
mirtion condrol sysiems
and industrial electromics.

Professor Fumio Harashima
Institute of Industrial Science
University of Tokyo

7-22-1 Roppongi, Minato-ku
Tokyo 106, Japan

Dr. Keiji Kojima
Sumitomo Electric Ind., Lid.
1-3, Shimaya I-<chome

Konshana-ku
Osaka 554, Japan

For comtributions o the
development and applica-
tion of extra-high-voltage
power cables.
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JOE’S NEW EDITOR

Recently, Dan Alspach, OES President, appointed Dr.
Frederick H. Fisher o succeed Stan Ehrlich as Editor of
the Journal of Oceanic Engincering, beginning 1 Janoary
1988, Dr. Fisher's photo and biography are given below,
We wish him well in his new position.

Stan Ehrlich served a long and meritorious stint as
Editor. Under his leadership the Journal became the
outstanding organ that one expects of the IEEE.

-'-1-":-". Vi
Frederick Hendrick Fisher
Research Oceanographer

Deputy Director
Marine Physical Laboratory

Dr. Frederick H. Fisher, research oceanographer with
the Marine Physical Laboratory (MPL) of the Scripps In-
stitution of Oceanography, University of California, San
Dviego, received his B.S. degree in 1949 and his Ph.D.

degree in 1957 from the University of Washington, Scaitle.

He was on a University Fellowship from 194954, In
195455 he wis an assistand in physics at the University of

California, Los Angeles. He was a midshipman an the U.5.
Naval Academy from 1945 10 1947, and served in the U.S.

Maval Reserve in 1945,

He became a graduate research physicist at Scripps”
Marine Physical Laboratory in 1955, assistant research
physicist in 1957, assocute research physicist in 1962, and
research oceanographer and lecturer in 1968, From
1957-38 he was also a research fellow in acoustics at Har-
vard University.

Simce 1957, Dr. Fisher has been head of a research
group; he became Associate Director of MPL in 1975 and
Deputy Director in 1987, During 1963-64 he served as
director of research for Havens Industries, San Dicgo,
which was involved with desalination of sea water by
reverse osmosis, During 1970-71, he was Professor and

Chairman of the Physics Department at the University of
Rhode Island. He was scientific officer and co-designer of
the manned ocean buoy, FLIP, and was responsible for
working out the “*flipping’* operation with 35-foot-long
1/10-scale models. He was scientist-in-charge of the sound
propagation rescarch which led to the need for the develop-
ment of FLIP and has led numerous sea-going expeditions
in submannes since 1959, and aboard FLIP since 1962,
Since 1965 he has been principal investigator for National
Science Foundation (M5F) grants devoted to high-pressure
measurements related to the physical chemistry of sound
absorption in sea water due (o magnesium sulfate, His in-
terest in the low frequency anomalous sound absorplion in
the ocean below 1 kHz led 1o the discovery of boric acid
as the cause of the low frequency relaxation. He has also
been principal investigator on various Office of Maval
Research contracts related to measurements of sound prop-
agation in the ocean.

Dir. Fisher was elected in 1976 to the Executive Council
of the Acoustical Society of America; in addition, he was
associate editor for the Journal of the Acoustical Society of
America from 1969-1976, has served on the nominating
commitiee for the Acoustical Society, as well as on its
technical commitiees for Physical Acoustics, Underwater
Acoustics and Engineering Acoustics. He was chairman of
the Technical Commities for physical acoustics and a
member of the Technical Council. He served as vice presi-
dent in 1981-82 and president in 1983-84. In 1985 he was
appointed 1o the governing board of the American Institute
of Physics as one of the representatives of the Acoustical
Society of America.

He is a Senior Member of the Institute of Electrical and
Electronic Engincers and in 1988 bocame the Editor of the
Journal of Oceanic Engincering published by the IEEE
Oceanic Engineering Socicty.

He was a member of the ICES/UNESCO/SCOR/IAPD
Joint Panel on Oceanographic Tables and Stundards (SCOR
Working Group 10), which is concerned with the physical
and chemical propertics of sea water. He also served as oo~
chairman of an Acoustical Society Symposium in 1967 on
the Dynamics of Liquid Structures, sponsored jointly by
MSF and the Acoustical Society. In 1975 he was chairman
of a workshop/symposium on Coberence at the Mavy
Underwater Sound Laboratory, Mew London, sponsored by
the Underwater Sound Advisory Group.

In 1975 he was elected Vice-Chairman of the Swaff Coun-
cil at the Scripps Institation of Oceanography. At Scripps
he served on the Budget Commitiee (appoimments and pro-
motions) for various periods since 1966 and was Chairman
during the 1975-76 academic year. He has served three
tumes a5 Chairman of the Director's Space Advisory Com-
mittee. He has also served on various other commitiees

Cominured o page Ji.



(Reprinted from OCEANS &7 PROCEEDINGS)

A BOVEL APPROACH TO REAL-TIME WAVE PROCESSING

Gary Bowers

George Kontopldis

Gea Data Inc., A Pacer Systems Company
Une Bridoge Etreet, Hewbton, MA 02158, USA

The hardware and aoftware erchitectures of &
aystem that performs real-time wave procssaing fros
Préssure or accelaration or sen surface displace=
sent 15 described.

To=beard time and frequency domain daka
procsssing ia acocaplished by low-powsr mloro=
computers running software wrelbten in an inter—
protive high level langusge called YFL (Veotor
Processing Language). The unigue Feature of thia
firmwars design appromch is the ability of the user
of the instrusent to customize not only the cali-
bration coafficients of the senacra, but also the
signal prodessing algorithms. This ability to
custesdze the systes mllows the snse Barduare Eo b
used for & wide range of applicationn, imcluding
data compression for real-time transsissiom of
repressntative data producta, offabore oivil
snginesring studies, ete.

A. INTRODOCTION

Real-time dats pressntation capabilitles Rave
besn an iBportant deaign goal for coeancgraphic
instrmentation for some time. The need for real-
time dats pressntation is especially acute for:

= asspsaing the severity of currently existimg
senditiona; for providing proof of regulatory
scapliance; for medelling input for the accurate
forecaating of Muture conditicns;

= for vorifying the proper functiomality of the
instrument; Cor assuring trouble free operation
whera continuous data seta are isperative; for
updating sontinucusly historical data bases of
wave information;

- for compreasing data to allow storage of reduced
data asta of data producta as opposad to antire
data aetaj For traosmitting vila telemebry links
smallar amount of processed inforsaticn imstead
of lengthy raw data ssaks,

Thia paper describes a urigue, real-time wawve
prodessing systes developed with primary degign
goals the low-power operatfon and the adaptability,

A wide range of dats aoquisition mrd LT
applications can ba au:ﬂrﬂ by -.d;pu:;m:m;;::u—
Ling firsware of the syates in the lab or in the
field. The architeoture of the hardwars conaiating
of modules for data mogquisition, preproceasing,
statistical wave processing, data atoragn, and
Pover: supply conditiondng i3 described in Section

- Sectien € describes the hardwaro-indepondent,
interpretive softwuars package, called the Veotor
Processing Langeage (VPL), which allowa sxbepsiva
cuatcelzabion of the systos. Typleal algerithss
used by the Wave Processing Statien to procoss
Wavdéd are glven in Section D. & sanple program
written in VFL ia presentesd in Sectien E, indi=
cating the inherant slmplioity te cuatomize the
ayatem operaticn.

B. HARDWARE DRESCRIFTION

The Wave Frocesaing Statien is typleoally
packaged in & simgle 19" rack; a veraion in & 6°
pressure housing is alse available. The 16% rack
veralon recelves lnformatlien froe rescto asneora
inoluding tesperature, conductivibty and pressurs
tranaducera. The standard semacra adaptable to
thia gsomlfiguration include: the Hodel 2100-A5-002
Migiguartz Fressure Transducer from Paroscisatifis,
Ing.; the Model ZBE-8 cooductivity seter fros Sca-
Bird Electronics, Ime.: and the Model YSI-2%030
precision thermistor from Yellow Springa Instru=
menta Co,

Other water-lewel sensing elezentn, such as
wave atalfa measuring ses surface displacesent by
nof-oontact, atrals gauge pressurs transducers, and
vertical accelerometera ocan be attached.

The primary output of the Wave Frooessing
Station in a sot of dets products which include &
complets spectral characterization of a wave tiss
zeries. The data products are transmitied via RS-
232 lines, or via scdulated aignals for telephone
lines or wla AF lipka. A 60 HMB high=capacity
recorder is uaed Lo record rav Lieme-serles wave
data whonever apecific threahold sopditiens are
axcesded,



The Wave Processing Station 13 a distrib=
wted processing aysatem with five microprocessora
running adsultanesusly. The Mour scdules within
the Wave Frocessing Statiom (Figure 1) inclode:

1. The Wave Preproceascor Hodule (WPH)

2. The Wave Cruncher Module (WCH)

3. Toe Bigh Capacity FRecorder (ACE)

5. The Pewer Supply and Batilery Backup Subsysbem

i. The Wave PFroprocessor Hodule (WFH) interfacea
direstly with the ssnsors amd creates roecords of
raw wave time=series informsation. The Mormat of
the WM recerd 1s akown in Figurs 2. The eléc-
tronica of the WPH conaliat of an integrating ASD o
digitize the resistance of the thersistor, & low-
Frequency counter to decode inforsatlon recelved
froe the senductivity aessor, a high fregquency
souster to read the quartz preasurs trasducer, arcd
s single-board, low-power slorecontroller. The
gicrocontroller superviass operation of Lthe data
pequisition system, centrolling the ASD converter
aed the frequency counters, The timing of the WPH
iz epntrolled By three software variables: saspling
gnterval (T), burat interval (B}, and nusber of
dats points per burst (N). Eash triplet of (B,N,T)
ia called "ihe sampling achese®. Typloal waluss of
B, ¥, and T ara:

B = I 1liﬂ-| m“r mﬂ-p 1.1. zhp 3.1..
4h, 6h, Bh, 12h, 23k}

W= [ Gh, 256, 512, 1024, 2048, BOOE |

T = [ u-ﬁl. u-5‘i l’| "Ii Bn I

The triplet (3R, 102§, 1a) 18 commonly used, for
sffshore enginesring studies and designa; this

WANE FREFROCELR0R MODIALE

teiplet bas been set as the WP default. Obher
settings are sade possible by prograsaing the W
accordl agly.

a8, The Wave Cruncher Module {(WCH) receives raM
dath records frea the WPM omoe every B unita. The
WCH performs extensive processipg of the raw Jdats
and conatructs two néw data recorda: the Frepro=
sessed Data Reoord and the Data Product Record.

The [irat record is sent to the local recorder for
archival; the ascond record (shows in Figure 3) ia
sent to Lhe somsuniestion 1isk vis m sodem or an BF
tramesittar.

Ganeration of the Preprocessed Dats Record can
ba controlled by conditions of varying complexity.
For exasple, a simple condition ia to generate and
arahive data records when the significant wawe
height i3 more than three meters. AR wxample of a
mpore ccmplex oondition is to generate ard archive
data records when the energy in the Crequency band
betweasn 0.05Hz and 0.1Hz is mora 803 of the total
waye @pergy, bub ts atop archiving whes Eore than
100 records have been resorded.

That WCM can alse oreate a hardware alars
signal based on comditiona of sigilar complexity.
This alars signal can sithor be fed back to Lhe
Wave Freprocesscr Module to change the sampling
schem#, or used to ocontrol equipment external té
tha Wave Progeasing Station.

The slectronica of the Wave Crupcher include a
gusd DAET board, up to S12KB of low power stablc
pemery, support alrouitry fof controlling the front
pannel status 1ights,; and & low-power central pro-
geasing undt.

MAYE CRUNCHER MOGULE

LT

bots Froducts

I

I

1
[T - f HGER Faci

oF BF ITE

Hlcrocomguter
rennbig WL Freprocessed Data

WATER TEMPLRATURE
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A
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LENSOR FREGUERLT
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QUAATT PRISSURE
HLNS0E
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Figure 1:

HEES CAPACITY (E0ME)
STALAHING FICMRIER

Block Disgram of the Wave Processing Station



le— _HEADER S5
EREMIGET [sepLinG sovee | AT | Ttmimnon Temr |
” 14 char sach)
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o i 0.2 1 waten Towenanag | I'_

& char &2 d
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{4 char)
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I5E- 80 pressure Beltureesaty

Figure 2: Wave Preprocessor Data Record Format

3. The Aigh Capacity Recerder (HCH) reselves
Freprocessed Data Records Crem the Wave Cruncher
and storea them on & S0MB quarter-inch tape using
the QIC-28 ipdustry atandard format. The HCR
Bodule comslats of & QIC-48 compatible atreasing
taps drive, a QIC-07 ocompatible formatter and a

ad creoaputerfoontral ler with 12BEB cashe bulffer.
Data are tesporarily stored in the cache buffer;
when the cacke buffer becoses full, tho tapes drive
is switohed on and the data are dumped to tape im &
streaning fashion. A more detailled dessrliption of
the High Capacity Eecorder can be Tound in [1].

5. The Power Supply and Battery Backup Subsystes
provides the necessary power to all modules of Lhe
Wave Processing Station. High-efficiency switching
regulatera and micropowesr linear regulators are
used to convert the internal 12v Gel=Cell battery
voltage to the appropriate voliages needed by the
other modules of the syates. HNormally, & charging
elroult is uaed to saintaim the batbery Mally
ockarged; whanever the lime power fs loat, Lhe
battery provides sufficlent back-up power for
several dayas of operation.

For underwater deploymenta, the Gel=Cell can
ba replaced by an alkaline priEary stack which san
be snclosed in the aame or adjacent housing to
Supply power to all modules or several momtha.

C. SOFTWARE DESCRIFTION

Most of the design effort has been comcebtrated
on the Wave Cruncher firswars; &n innovative,
interpretive envirenment called the Vector Proces-
alng Language [(VFL). This envirorment makes the
Wave Processing Station completely prograssable,
Prograsaing can be perforsed by the sanufacturer,
or by the eml gser.

L VFL progras ia functicnally sisilar to a
BASIC program, but uses C-language prograsming
conatructa. Highly structursd programs, including
vactor operations can be written in & compact Form.
For exssple, A7 X and ¥ are wectors of 1028 pelnts
of Floating point nusbers, the statesenta:

Tza®y,p; T == maan{ ¥, 1024 )
perfora a linear tramaformation of X onkto ¥ and
then, the asan value of T is subtracted Il'l,h-ih'.‘t
from all the elsments of T, Futber desoription of
¥PL can be found ip [%) and [5]; tha portion of
the VFL code whick perfores the nor-direstional
Wave processing s inoluded in Section &.

Because VFL prograss reside in an EEPRON
uaer can change not ayabes Farametera, but ll;-ut:;-
progras flow and the Proddasing algorithsa, Fros
Ehe user's point of view, the benefits in uaing VL
rather than fixed algorithss are:

1. Hedification of the calibrating coefficients al
sensra ia sieple.

£. Changss to convaralen equations when the
agnsors are replaced by a different L¥pe are
trivial.

3. Derivation of the algorithas For the final Data
Froduct Record are more understandable.

i. Heintenance of the ayatem documentation is
adeple and organdzed; m sahork VFL progras oan
fully document n complete experiesnt.

F. Comncentratation ocan be directed to the physical
Frobles under atudy, away from the Frograsslng
detalla,

Whensver a raw data rocopd tranasitted by the
WFH 1a received By the Wave Cruncher Module, a WPL
program 1a dnveked and the following funotioms sre
wxagutad :

1. Data are unpaoked and cooverted to englneering
umita,

2. Time serles paraseters are compited,

3. Spectral analysis 18 performed.

8. Data producta are transeitted ss "Data Produst
Reagordan.

5. [Deolsions are taken IF it is BOCRINACY Lo
croate and arghive a "Preprocessed Dats Record®

6. Alarm corditions ars exasined pnd the Wave
Freprocesaor ia alerted, if fsoaanAry.,

T The low=pover conausption sode 13 enterad apon
ceapletion of the previcus tasks.



Becavae of the h/Ww arohitecture, the Wave
Cruncher eperates ceapletely aaynchronoualy from
the Wave Preprocessor. In general, while the Wave
Fraprocessor is collecting dats, the Wave Crunchar
is processing the previous burabt of data. The Wi
Cruncher insludes a large input queue (approximas=
tely 16KB) which persits the Wave Preprocasser bo
send dats to the Wave Crunober even I the Wave

E::m:hrur is busy processing the previous burst of
il

B.  MOORTTHMS

The equaticna used to perfora processing of
the waves are provided in this section. Bach
aubsecticn lepcludea the mathematical formulas amd
the masociated VPL routines implesonted in the Wave
Proceasing Station. A detailled exazple is given in
tha paxt assctilonm.

1. Prossure Coaputation: One of the Following
equationa is used to coevert the frequency resdings
of the quartz senscr to pressure, depending on the
type of the transducer:

F3
!'_Ill A = Bex, """&F {1)

Py €0 x - B, x =1 - (10 (2)
whiara, F., F, ia the absolute pressure in P

1" &

(Pascal}; F is the frequency output of the quarks
pressure sensor (im Hz); A; B, C, D, and To ars
galibration coeficients for & glven senscr.

The VPL routines ToPral{ FRSCOEi, £ ) and
ToPra2( PRSCOEZ, f )} uae forsulas (F1) and (B2)
reapectively, to compute the pressure for o given
sat of coalTiclenta, (PRECOEY or FRSCOE2), and m
given frequency, .

2. Trend Eemoval: A& special correction for the
wave time serles may be needed to remove a Lremd in
the dats which is defined as any frequendy
component whoss periocd ls lenger than the resord
lepgth. Lasat sguares procedurses can be esployed
for the resoval of linear, as well higher order
polynoslal trenda. The flrst order tresd removal
ia based on the equaticna [10]:

¥Fu X = U, = 0...0=1 {3}
un- a+ bBn BE O...H=1 (&)
a s EEH:HELEE_ b JZP_z BiN:1)8 (5)

Hil=1] HiE=1)(H+1)

Slll..ﬂl'l.ll:n. !P'l.!llul!l-!'-l.].lil:'.n {6
whers, x im the original tise serles, ¥ 1s Lhe
trend-Ires time series, and W 1s the nusber of
points. The VPL routines, TEENDO( ¥, N ) amd
TEENDI{ ¥, N }, can be used bto re@ove the 0-th and
the 1-3t order trends respsctively.

3. Freguency Dosain Transforsatlion: Fressure
data are transformed to Frequency dosaln walng the
cquation

H=1
A :Zﬂl expl =] 2 wal (7}
o i H

1=

whibrE B = :{I.u]l s X{nT) for nsd...N=1

Modified verslona of radix 2-8<8 FFT and IFFT
[6] have been implemented in VPL, named FAST(V, W)
and F33T(V, W). Both routines are efTiclent amd
parfors in-place tranaforss with & minfous
computation tise and memory overhead.

| smc | omtain | v [ smare | sweuine sonpe | b ATA N
s B 1m0 sec| W[ 1 in 0 25s] — COMDRCTIVITY  x 100 s
b
1 char 4 ehar & char 4 char BILINITY = 100 parts per wit
WATER TEMPFIR, = 100 & "
E char T char T char TIE HEIGHT E 10 =
pars | wms | ww | sec | Sigaif, Weight x 100 -
& char i 2 ld Perigd p 100 [+
— insTrument Tree | mEcoan Tvee | T, Perfsd = 100 e
3 char I chaw I:t Paried 5 120 5
“DOF" Tor Chy whive Prosciiise I: Farlad x 100 51
[4 ehir wuch) i x Moo
Husber of Bing
of HE
ASCNT gncoded Emergy | l:!,l'.Hr
Meating paint format e s T S
T B

Figure 3: Wave Cruncher Output Data Product Record Format



FAST Hfl-lnﬂ the origimal (V[0)...V[N=11] pointa
by (R[0], X(0]. R[], XE10. ... R[Ns2), X[Rs2]00
whare R[.] and X[.] are the real and lssginary part

af Al.]

5. Power specirus estimate: The ocne-aided, raw-
power aspectral demaity, O, ia ccaputed By replacing
the ssquamce:

R(o], I[9), @®I[1), E[1); --- Rir/2), XiKs2]

by
afol=lafell, ol1]=2"ialn]l, ...

1a] =\/E% 2°

In this manper, G[1] represents the energy density
for the frequency band IF to {i+1)F where F = 1/HT.
The total wave energy can be lound by:

SR )= RalE 2]

whers
{4}

li=1 /2
En TZ.? E= g-!- o (9}
n § =
ns ns
in time and frequency dosain respectively. Power

spactrus sssothing 1a done by averaging L pover
spactral satizates at & tiee. The I"H!l.'llt-ll'l.t
frequency resclution decreases to Fl. It is known
that, the secothed spectral oatisates ara
variables with roughly 2L degresa of Cresdom, ard
Ehe morsalized atandard error 1a lﬂ'll.ll {a] qu'l‘.{'l.n"L:I

[10].

Example: For We2048 points mnd Te0.5a, the
poswor-apectrum frequency resolution ia F=1/1028 Hz.
To achdewe a atandard error of leass 0.20, the
muaber of bins, L, suat be more then 25. Using
L=25 polnta, the ssocothed power spacbtrum has a
reacluktion of Z5/2088 = 0.0122 Hz, and comalata of
W/2L=80 {approximatly) power apectral comstftubes.
The last spactral satimate cocura at about 0,488
Hz.

5. MAooelaration Spectrom: Tf vertical
accelaration data (alt)) are used to eatimate the
acceleration apectrmm (C{jw)); the wave helght
(Ofjw)}) apechtrum can be eatimated by the following
equations:

d . d 3
——[w hit)|= alt), (Jeo) H{j) = CfJo) (0]
dt " dt

| Ell L
16,1 & mmemmmg,  Bm meme (11)
(21 E) MN-T

In other words, after the acceleration
spaatral eatimates ['l‘.'i] have been found, a safimple

divlsdion by the square of the index {1} can be used
to derive the helght powser apectral estimates.

B. Depth Corrsction: The water pressurs (Pl ia
converted to surface elevation (E) uaing the
hydraulio sjquation E = 4 g P {d=denaity of the
water, g=gravitation acceleratiom). After the
surface elevation sseothed-spectrus has boen
oomputed, each frejuensy band 1a corrected to

cospenante for the attenuation of pressere, dos to
the depth using the lipsar wave theory equatioss:

L m .flf tanrh enk L _1_, k= EE-T. [ 12)
29 L T L
H = E-p-202h kik-z) {13}
coah kD

whare, L i the wavelength (im &), & 18 Ehe wave
nusber (in 1/8); D ia the depth of the water [in 8l
and © 13 the Frequency of the waves (im Hz), z is
the depth of the instrument sensor From the surfess
{in =)y, n ia a correction factor with espirical
values 1.00 to 1-35 (ses [9]), depending on the
pressure sensor frequency response charasteriztics.

The ratioc HFE is called the Fresaure Reapooss
Faotor (PRF), and varies fros 1.00 at wery low
frequencies or very shallow deptha te an
arbitrarily large nusber at high frequenciss or in
vary desp wAter. IJince this factor cam cause
aEplification of molse ak high frequencies where
very little signal is present, & maxioum FRF walee
ia norsally ispossd on the caleulationa to aveld
nolss amplification. As & steasdard walue we have
chosen the saxisus asplification to corrcapond to
the point at which the wave {m on the bordar
betwesn being considered a desp water wave {meaning
mo Bottom influsnce due to the wava) and a
®*transitiopal® wave, where botbcm Lnfluence begims
Eo ooolr. The Ror@ally accepted valus for thia
border is a depth agual to hall the wavelength,
which results in an attenuation (and subaequant
FRF) of expin)} or 23.18.

The waveleangth sguatics (10) is solved itera-
tively using the algoriths:

hiﬂ. I:l- [:1*1-11111 {18}
whare: {24 T 2
X, ia the i-th eatimate of x(f) = i2xf) {15}
&
I-:i and x, sust aatiafy the equaticn
X kil‘.lrﬂl Itiill' [1E)
and E.!. ia the derivative of x(k) at hkl.
The pazeciated VP functions are: WavHus{ PRSCOE,

£} ko compute Lhe wave muaber (k) for a gliven
froquenoy £, FRF{ PAFCOE, [ ) te compute Ehe
pressure response factor for & glven frequenay I,
and WPRF( PRFCOE, ¥V, W, I, £ _inc ) which ia the
vistor weralon of FPEF(). The PEFCOE wastor
contains contanta ssch aa g, B, = #to. . which mre
initinlized belfore one of Ehe FRF() reatines ia
irvoked.

7. Cosputation of Zpectral Farametars: Th

- & B
{n= 0,1,2,3 and &) moments of the ssoobthed dfiectru
Are computed usdng the formuala:

NF2 .
MeD 1A ] ®y
ia.‘:

Then, bthe mean period I:'I'DL the mean zerd oroasing

(17}



pariod ['[':], the mean creat perled (T ), the

spectral widih parasoter (&) are glven by the
squeations:

(18]

(19}

The significant wave helght H. is computed by:

H‘: l-||||1ur{ ¥l= Iﬁ

&, Wator Teaperature Cosputation: The resiastance
of the thermistor (R}, and the water Lesparatura
(T) are computed by tha L/D tranafer function and
the Steinhart and Hart eguation respactively:

2 - Ef.-"ln i

(2]

(21}

Ta i P
ArerBednRie CoinR) e = 2

(22}

where, M ia the fracticm of full scale computed

from the ASD se&suresant; Ilr1 Jiq. ﬂi are pesistor

values of the ratiosetric alrcult used to darive
the resistance of the thermdstor; ‘Tn is the

abaciute temperature of zero degrees C© (273.16 C);
Ay, B, C are coafficienta frca the calibration
sheats of the thermiater.

Botice that coamputation of R depands on Lthe
AD converter circult topology amd ia hiw
depandent. Tha VFL rowtipas used to parfora Che
pbove calcual tions are Templel{ THPOOE § to define
the h/w apscifics, ToResis( TMPCOE, W ) to compuite
B from M, and ToTeap ( THPCOE, R )} bo compute T
froa R.

9. Saliplty Computation: Simoe salinity (2) is
a function of the conduwotivity, temperature and
pressure of the water, the copductivity (C) has to
bi so@Epated by Flrst waing hardvars dependant
sanacr equationa. For exsmple; for the Ses Bird
SBE-H ssmaor:

l:l. [ l.lfn-t l}‘l‘i- e+ d,T o {23}
F
[ z (2%}
2 m,2
f.?- 'h-?l' ¥ E'ET = dE‘

wWhara El. Czlrl sonduativities in S5/ (Siemens per

mater); f ia the frequency (in Hz), cubtput CFros
ths canduotivity semmor; T Is the water
temporature in degress C; s 1:-1, er dy0 =, s,
are calibration coefficlients

caleualted Cor the individual conductivity sensor
by the manulasturar.

bE' EE. ﬂ!. Mg
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Finnily, salinity ia cesputed vaing the
equations described in [T]- The asscolated WFL
routines for conductivity and salinity computationa
ara: ToCnd1( COECNDiI, £, T ), ToCndz{ COBCMDZ, [,
T ) and ToSal ( COESAL, T, P, K ). The coalli-
clents vectora COECNDY, COECHDZ nnd COESAL appear-
ing in the abowve functiona are inpitialized to
default calibraticn parameters. A simple aquate of
the form COECMDA[O] = <new_valusr san ba used Eo
alter the default valus.

Tha segment of the ¥YPL program to parflorm the
coaplete apoctral analysis of the wave tims seriss
is given below. It is assumed Lthat:

Vi.] ia a veotor contalning NFNTS of pressure

seasuresents

HFNTS is the musber of pressurs polnts (typloally
10248 or 20H8)

{The initial line sumbers are For relerence

cnly; not needed by TPL)
{1} EMEAN = mean(¥,M}; BESTDEV atdev{V,H}
{2} FHIN = Veln(¥,N); RHAX = Veax(¥V.N)
3} ¥ == ATHFES; ¥V /= WDENS ® QRAV
[ah TIDES = trend1( ¥, NPNTS )
(5] RYAR = war ( ¥, FNTS )

(5] wdtapl Vv, NFNTS, 0.4 )
(Tl faat { ¥, NPNTS ); power( ¥, NFNTS )

(8) ¥ "a HVAR / (Veusm({ ¥, MENTS )/MPNTS)
(9} NBINS = amcoth{ ¥, NPNTS, PPERB )
{10} FRQ = PFERB/(NPNTS*PERIOC)

(11} YEEF2({ PRFCOE, ¥V, NBIKS, FRQ )

{123 maaental HM, ¥, KBINS )

Limos 1 and 2 find the mean valuos, the
atandard deviation; the minisus and the maximum of
the time series wave pressure data. Line 3
aonalats of two "io=place®™ vector cperatioms. The
first line subktracts the atmoapherle pressure [rom
all the pressure data, while tha second computes
the water helght time series. Lines % and 5 cemove
the linear trepd of the time ssries and acapute the
tide water level and the wariamece of the wave
kodghta. Line § i3 used to windew the data
(tapered window at A0%}. Line 7 perforss an in
pPlace real FFT transfors and cosputes the raw
poder-spectrus., Line 8 compenantes the pressars
ravw apsotrum for the wisdowing operation. Lina §
smootha the apectrum by awearging FPERB raw
apectral limes to one. Line 11 applies the pres-
aurs responas factor to frequency ocmponenta.
Fimally, Iims 11, computes the mosents and the mean

l::i:tuuuﬂ:l pericds of the wavea (To, Teo, Tz
atald.

From this example it {s apparent that YPL is a
vary powerful loterastive progra=ssing language.

Twelve lines of VFL program can replace hundrends
of lipes of FORTHAN code.

I ——




COMCLOSTON

A pew, real-tiss wave proceasing aystes haa
héan developed in respomas to the nid For sore
sophisticatsd pressentation of wave data products,
Eey Features of this systes includs a lti=power
wWave data "Crunsher®, which allews battery-powerad
cperation for long parliods of time, amd a hairdu g e
Iedapendent interprative software phokage which can
be customized to accomplish a wide variety of dats
pequisiticn amd predessing taskas.

The Wave Procesalng Statien is currently being
snhanced with directional wave processing. Using
the exiating hardvare as a atarting polnt, the
systesm will acquire dats Cros & 2-axis current
sansor as well aa the atandard sea surface eleva-
tion data. The enhanced VPL progras will parfora
the medessary aotc- and eroas-correlations im real
time to allow calculatlien of directional apectral
eatimates socerding to the sethed set forth in [2].
Thia imkerent snhancesent capabllity underscoraes
the adaptability of the wave processor hardware and
softuare to a growing number of real-tlss ocosang=
Eraphic dats acquisition tanks.
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REVIEW & FORECAST:
SMALL BUSINESS INNOVATION RESEARCH
EQUALS OCEANIC COMMUNITY OPPORTUNITY

John J. Carcy
Deputy Assistant Administrator
Marional Ocean Service INOAA

Reprinted from SEA TECHNOLOGY, January [958,

In response 10 Sea Technology's request for a summary
of NOAA's Small Business Innovation Research (SBIR)
Program, this review summarizes that program from the
NOAA perspective 10 help small businesses betier under-
stand the opporunities available. The program is beginning
to pay off for NOAA and the oceanic-atmospheric
COMTILAILY .

Three new technology developments will soon be
available to the community as a result of the program: a
high-accuracy ship positioning system, a portable water
vapor radiometer, and a method for holding lobsters for
long periods. These have been funded since 1985, Other
SBIR -sponsored developments are in the pipeline.

TAU Corporation of Los Gatos, California, has
developed & positioning system for ships that provides
S-meter accuracy using the Global Positioning System
(GPS) in a differential mode. The Standard Positioning Ser-
vice (SPS) portion of GPS will only **guarantee™
100-meter accuracy. This system will provide many advan-
tages over the shore-based radio positioning systems that
NOAA and others presently use for hydrographic surveys.
The technology is also being explored by the U.S. Coast
Giuard 1o enhance harbor navigation.

Ophir Corporation of Lakewood, Colorado, has
developed the first small, portable, precision microwave
walter vapor radiometer. The system measures sky
brightness temperature 1o an accuracy of 0.5*C from which
total precipitable water and water-induced refractive errors
are derived. Presently available systems are wo large, cost-
Iy, and cumbersome for many uses.

Applications for the system include corrections to GPS
and radio-astronomy measurements, weather monitoring,
and atmospheric research.
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Aquatic Systems Inc.. of San Diego, California, has
developed commercially viable technology for holding wild-
caught lobsters up to 200 days under controlled, cold-water
conditions. This allows holding lobsters caught in the warm
summer months until winter — when much higher market
prices prevail — and could result in the effective increase
of the lobster harvest, through reduction in mortality, of at
least 10-15%.

The SBIR program began in 1982 with the enactment of
the Small Business Innovation Development Act. [t was
reauthorized in 1986 10 run until September 30, 1993, The
act requires that federal agencies with extramural R&D
budgets in excess of $100 million establish SBIR programs.
Funding is provided by a 1.25% asscssment of a par-
ticipating agency’s extramural R&D budget. Each of the 11
participating agencies issues an annual solicitation for pro-
posals, listing areas in which R&D is desired. (For infor-
mation on the solicitations of all the agencies, small
businesses can request the **SBIR Pre-Solicitation
Anmouncement’” from the Office of Innovation, Research
and Technology; SBA; 1441 L 5. NW, Room 500,
Washington, DC 20415.)

The SBIR is a three-phase program, Phase 1 is o
demonstrate feasibility. Phase 2 is 10 develop the product
or service, perhaps completing a prototype. The final Phase
3 is for the commercialization of the results of Phase 2 and
requires the use of private or non-SBIR federal funding.
Thus, the SBIR program provides an opportunity for small
business firms to use federal funds for innovative, high-risk
R&D with commercial potential that will alse meet govern-
mend needs 1o cover the gap between the idea and the point
where venture capital and other financing generally
becomes available.



The Depariment of Commerce SBIR program is only a
small part of the total SBIR program. It obligated $1.5
million in FY 87 out of the approximately $400 million for
all agencies. It has awarded 52.6 million since inception
out of the about 1.0 billion for all agencies in the first
five years. About 92% of these DOC funds come from
NOAA. Commerce awards break down into the following
topecal areas: Atmosphere and hydrology (24%), ocean
science and engineering (32%), aquaculture (10%),
fisheries technology (11%), mapping and charting (9%),
data and information systems (10%), and other (4%).

To get an adequate spread of coverage, DOC limits
Phase | contracts to $30,000 and a six-month period of
performance; Phase 2 contracts to $200,000 and 24
months, although the legislaion allows $50,000 and
S500,000 limits, respectively.

The Commerce SBIR program is very competitive. Since
inception, it has funded 32 Phase | proposals out of 449
proposals received from 346 companies. Mine Phase 2 con-
tracts have been funded from 18 completed Phase 1 con-
tracts. NOAA expects o fund about a dozen Phase | and
five or six Phase 2 proposals each year. Fourteen Phase 1s
and six Phase 2g were awarded in FY 87, NOAA has
found the opportunities 0 good that two extra Phase 1 con-
tracts have been funded from program resources outside the
regular SBIR budget.

The DOC SBIR program is very structured. The soliéita-
tion is released on October 15 of each year and closes on
January 15 the following year. Each Phase | proposal that
passcs boih an administrative and a technical screening is
given at least two independent evaluations, which provide
both a numerical score and written comments. The scores
are used 1o determine a competitive range, which has in-
cluded approximately 25% of the proposals submitied.
Selection from among those in the competitive range is
done at a selection meeting in which organizational priority
and program balance are considered. Phase | contracts are
normally awarded by mid-June,

Phase I proposals are submited at the conclusion of
Phase 1, normally in February the year following the Phase
| contract award. The review and evaluation process is
much more detailed than that of Phase | and three
independent reviews are required, at least one of which is
external o DOC, All Phase 2 proposals are individually
ranked at Selection Committee meetings and the selections
made from a consolidated committee ranking. Potential for
Phase 3 funding and commercialization are explicit
conskderations.

A unique aspect of the Commerce SBIR program is the
relationship between the Contracting Officers Technical
Representative (COTR) and the contractor. From the day
of assignment as COTR, he or she becomes the contrac-
tor's advocate in the competition for Phase 2. The COTR
not only works closely with the contractors during Phase |
o see that the technical objectives are met, but also
presents his contractor’s Phase 2 proposals o the Selection
Commitee and advocates its selection.

NOAA participates in two other (besides SBIR) explicit
technology development and transfer programs 1o help
business: the Sievenson-Wydler Technology Transfer Act
and the Marine Electronics Agenda Program.

Under Stevenson-Wydler, information on new NOAA
technologies is disseminated through the NTIS, The Elec-
tronics Agenda is a program being developed through a
grant o the Massachusetts Centers of Excellence Corpora-
tion to lay out a program for revitalizing the commercial
marine electronics industry in the United States. It will
stress taking advantage of government R&D.

As to the future, | expect the Department of Commerce
SBIR budget to decrease only slightly during these times of
budpget exigencies. Since the SBIR budget is a fixed 1.25%
of 1ial extramural B&D expenditures, it will not be cut
more than other programs. We look forward to continuing
o receive and fund many good proposals.



OF OCEANIC INTEREST

Reprinted with permission frowm pasi [ssues
af SEA TECHNOLOGY.

French Take Lead in Race to Hecover Titanic Artifacts.
The French ocean science agency [FREMER (Institute
for Research & Exploration of the Sea) began survey and

salvage operations of the sunken luxury liner H.M.S.
Titanic on July 25. On site are the IFREMER research ship
Nadir acting as support for the deep-diving Nawsile sub-
mersible, a three-person vehicle capable of reaching
BO00-meter depths, Tiranic's wreckage lies in only 4000
meters some T2 kilometers southeast of Newfowndland.
The 18.5-ton submersible is carrying a small ROY named
Robin — much like Jason Jr., which acted as the eyes for
Wonds Hole Oceanographic Institution’s Afvin durning the
July 1986 photographic expedition led by WHOI's Dr.
Robert D. Ballard. The Tiranic was first discoverad by
Ballard during a joint IFREMER/WHOI expedition in
September 1985, IFREMER has already recovered some
dinner plates from Titanic's debris field while weathering
severe criticism for ““grave robbing and desecration™ from
both sides of the Atlantic.

Sonar Exploration Expedition Will Scan Scotland’s Loch
MNess Mext Month.

Called “*Operation Deepscan,’” a 20-boat flotilla will
sweep the 23-mile length of Loch Mess with powerful sonar
and underwater television equipment on October 9-11.
Sponsored by the Loch Ness Exhibition Centre
(Crrunmadrochit, Scotland). Lowrance Electronics (Tulsa,
Oklahoma), Swiftech Lid. (Wallingford, U.K.), and Caley
Cruisers (Inverness, Scotland), the atempt will be **the
largest scientific expedition éver undentaken on the
mysierious lake,”" according to project field leader Adrian
Shime. “*Mot just another hunt for “Messie’,"" he said,
“there are four scientific objectives for the search." In-
cloded are (1) study of an as-yet-unidentified fish recently
discovered on the bottom in T00-foot depths; (2) mapping
of the Loch’s deepest waters — more than 720 feet — with
Lowrance X-16 chart recorders where large sonar “'con-
tacts" were made in 1982 and 1984; (3) sudy of the fish
distribution of the Loch®s char, trowt, and salmon; and (4)
siudy of lemperature changes and thermoclines where
unusual thermal patterns have been recorded earlier on
SONAr.
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Gulf of Mexico Sealife Communities Thriving on
MNatural Oil Seeps.

To the pesthetic among us, tar balls, slimy gunk, and oil
slicks sound like an environment to avoid. Yet dense com-
munities of mussels, clams, and whe worms in the Gulf
seem 1o be thriving on what they consider a perpetual
feast, The finding was announced recently by Texas A&M
University scientists who told of newly identified coloaies
at several underwater sites where natural secpage of
petraleum oceurs. “*Instead of hindering the population of
organisms on the sea floor, it appears that the oil seepage
actually enhances it,”" said Dr. Mahlon C. Kennicunt 11 of
the university's Geochemical & Environmental Research
Group. He added that natural seepages of petroleum is ex-
tensive enough in the Gulf that any “‘additional inputs from
drilling may not be a problem.'" Kennicutt and his col-
leagues used submersibles to trace the movement of
petroleum from deep within oil reservoirs in the sea floor,
They reported seeing large mounds of oil coming out of the
sea bottomn on the continental shell off the Louisiana coast
as well as evidence of seepage even on the waler’s surface.

State-Slzed Iceberg Breaks from Antarctica Coast,

An iccherg, now called B-9, iwice the size of Rhode
Island and measuring some 2430 square miles broke away
from the Ross ice shelf recently and is drifting westward in
the Ross Sea, according to the National Science Founda-
ton. **The size of the keberg in human terms is stagger-
ing,"” reported Guy G, Guthridge, manager of N5F's Polar
Information Program. “If you could somehow transport it
o California and melt it, [the ceberg] would supply all the
water needs of Los Angeles for the next 675 vears.” The
iceberg — approximaiely 98 miles long, 25 miles wide,
and with an estimated average thickness of 750 feet — con-
tains the historic Bay of Whales, a niche in the Ross ke
shell used as a starting point by American explorers during
early antarctic expeditions. Nearby are several “*Linle
America" camps originally construcied by EAdm. Richard
E. Byrd. Mavy aerographer’s mate Terry R. Cooke, who is
siationed at McMurdo Station and who was among the first
to detect and record the birth of B-9, commented that “‘the
mapor significance . . .besides the histonical aspects, is that i
will alter all our maps of the continent,”™”



ELECTRICAL PERSONALITIES

Reprinted from
Instrummentarion and Measurement Sociely Newsleiter

BENJAMIN FRANKLIN
(1706-1790)

Everybody who writes about Benjamin Franklin has his
own Franklin. And little wonder. Franklin was a success at
everything he tried, and what he tried was legion: printing,
publishing. science, insurance, advertising, government,
diplomacy. soapmaking, stove-making, education, music,
and — yes — gallantry.

When the 250eh anniversary of Franklin's birth was
celebrated in 1956, the most popular image of him was the
dynamic, aggressive seeker after fame and forfune. In the
outpouring of homage that year, the old seer (for some
reason, Franklin is almost always pictured as he was in his
0% and not as the slimmer, more athletic writer of
almanacs) was quoted on every subject that the agile brains
of Madison Avenue admen could twist into applicabiliny.
As the “"Patron Saint of Advertising'", Franklin was hailed
for introducing pippin apples to England and starting the
““trend that made this country the world's largest producer
of apples.”” It was almost 1o be expected that someone
would come up with *"You can follow B. Franklin's creed
of sensible spending and systematic saving with 5 & H
Green Stamps.” Yet nothing was more amazing than the
tribute of a member of the Philadelphia Club of Advertis-
ing Women: “‘Benjamin Franklin — We, The Women of
the World, Salue You in 1956! YOU WERE RIGHT
ABOUT WOMEN!" They cannot have read Poor
Richard’s advice: *‘Keep your eyes wide open before
mirrage; half shut afterwards. "

The most common shape in which the protean figure of
Franklin appears in our day is as the penny-saving, early-
to-bed almanacs Franklin began issuing in the 1730s. The
most famous edition was in 1758, for which he strung
together many of the already printed moral tags in an essay
originally called Father Abraham's Speech; it was later and
more popularly titled The Way 10 Wealth.

Az is generally recognized now, the famous
Autobjography, writien and emended between 177 and
1790, was intended 1o exemplify *‘strongly the effects of
pradent and imprudent conduct in the commencement of a
life of business." Hence, as Clark points out, one must be
wary of omissions in the aborted self-history — and mot
only because it concludes with Franklin®s arrival in
England in 1B5T and 5o treats oot at all his subsequent
career as an American revolutionary and imernational

diplomat.
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et even in describing his nonbusiness achievements —
which are skimped in Clark’s biography — some inter-
preters present a limited view, painting Franklin only as a
proponent of voluntarism. Franklin had a flexibility that
defies categories, and like the elephant’s child, he had in-
satiable curiosity, Franklin personified the importance of
what Arnold Toynbee calls challenge and response; and, if
he was clever and sometimes sly in responding, he was
never mean or vicious. A great believer in self-help, he
nevertheless did not hesitate 1o ask the proprielor of
Pennsylvania for a gift for the library he founded. Franklin
persuaded the Philadelphians to form the first volunteer
militia company only after he failed 10 get money for it
from the Pennsylvania Assembly. And the Pennsylvania
Hospital was an example of a government subsidy, its
building made possible by a gram from the Assembly
matching that from private subscribers. It is a paradox that
the “*Apostle of Thrift"" first entered the field of propa-
ganda to urge the inflationary issuance of paper money.

Although The Way to Wealth is sometimes subtitled
“The Art of Making Money Flenty™, Franklin himself was
satisfied with a comiortable income and never sought o
accumulate & fortune. In 1748, still in his 40s, he retired
from the printing business, retaining an interest in the firm
of Franklin and Hall that let him live in what a sociologist
wiould call upper-middie-class style. It was then that he
devoted himself to his experiments with electricity, which
micle hum the best-known American in the world. Most
people who realize that Franklin didn't **invent™ electricity
oaly know that he flew a Kite in a thunderstorm, drew
down electrical sparks from the sky, and invented the
lightning rod. Franklin did do those things, but his main
contribution o science was his definition of electricity as a
single flow consisting of a positive and a negative charge.
He also was the first to use the word “‘battery”” 10 describe
o container of electrical charges. There were, of course,
other experiments that he and his Philadelphia friends
made. He wrote about them in a series of letters published
as Experiments and Observations on Electricity in 1751
after having been communicated into the prestigious Royal
Society in London. Historian Daniel 1. Boorstin in the
atomic age could call it ““more like a book of kitchen
recipes or instructions for parlor magic than like a treatise
on physics.”” Yet in the mid-18th centory Franklin®s clearly
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expressed accounts of experiments carried out and
judgments made won him honorary degrees w Oxford and
1. Andrews and recognition by scientists in England and
Europe.

During the years from 1758 w0 1762 and from 1764 10
I775. his fame and his great social charm gained him far
more friends than his antagonistic missions created
enemies. He was first sent abroad by the Pennsylvania
Assembly in an atiempt to wrest control of Pennsylvania
from the Penn family and make it a Crown Colony; later,
after the Stamp Act, he struggled hard to present the
colonials’ point of view to an increasingly hosstile British
governmenit. In November 1757 he wrote his wife,
Deborah: *'1 make no doubt but reports will be spread by
my enemics o my disadvantage, but let none of them
trouble you,'" Such reporis were spread early and late, but
Franklin weathered them with resiliency. His popularity
was not lessened by the fact that both missions failed;
Pennsylvania never became a royal province, and the
British colonies, of course, had to fight to obtain for
themselves the rights they had sought from Parliament.

Had Franklin not been both tough and a consummate
master of political maneuvering, he wiould have been
forced from public life by his misjudging the temper of the
Americans when the Stamp Act was promulgated in 1736.
He saw the tax as inevitable, as at worst 4 burden that
frugality and industry could go a long way 1o lighten, He
MWﬁrﬁmnﬂnmndcmlinmmlmﬂmpnﬁuuf
stamp collectors. Made aware of the real and strong fecling
against the law by letiers from Philadelphia — Deborah
was even threatened by an angry mob blaming him — he
swiftly and effectively became the Stamp Act's most active
opponent. His appearance in Parliament in support of the
repeal was a triumph of his ability 1o state 4 case clearly
and succincily.

Like his mentor James Logan before him, Franklin
started out as an imperial Englishman; he looked for the
expansion and domination over the American continent of
the British peoples, of whom he considered himself one. It
took a great deal of frustration to wrn this empire builder
into @ revolutionary; but eventually, by repeated rebuffs
and an insulting confrontation before the Privy Council, the
ministers of George 1N managed w0 convince Franklin that
there was no willingness to compromise or grant the
colonics an objective hearing of their complainis.

He returned 1o Philadelphia in time to be clected 1o the
Second Continental Congress. He was the elder stalesman,
the man who had more experience in the world of Irans-
atlantic politics than any other American. He spoke little at
the Congress, but his fellow delegates entrusted him with
many responsibilities — he was after all the sage Dr.
Franklin. He was to help write the Declaration of In-
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dependence; more than 70 vears old, he was sent in the
spring of 1776 to try to persuade the Canadians 1o join the
revolulionary cause.

Then, when it became vital 1o obtain European support.
it was the celebrated Dr. Franklin who was sent to France
10 secure both financial and military 2id. Franklin in
France had the amazing impact of an American who was a
combination of Rousseau’s innocent — he wore Quaker
gray and a coonskin hat — and & delightful man of the
world, who charmed the coart and the people, the eradites
and the ladies. In his long life as a political personage,
nowhere did Franklin so completely succeed as he did in
Paris. He got the needed financial help; he got a treaty of
alliance; he made warm friends, men and women; he ham-
mered out an advantageous peace treaty with the English.
He came home finally respected by the Englishmen and
anreservedly adored by the French. And then in 1787, just
three years before his death, speaking but seldom, he was
able to convince the conflicting factions at the Constitu-
tional Convention that compromisc was better then
disagrecment.

All this and much more is treated in Ronald Clark’s
biography. It is a workman-like job, condensing into just
over 400 pages of serviceable prose the irrepressible Ben-
jamin Franklin. The work is advertised as making use of
recent scholarship to creae a **fascinating and enlightening
reinterpretation’”, the first complete life of Franklin since
Carl Van Doren's classic 1938 biography. But the new
material and the reinterpretation do not seem o be signifi-
cant. In a somewhat pretentious bibliography at the end,
some major studies of Franklin published since 1938 are
omitted. A comparison of the text with Van Doren’s,
period by period and subject by subject, leads one o say of
Clark vis-a-vis Van Doren, what Jefferson said of Franklin
upon coming to France as the new minister: that he suc-
coeded his predecessor but did not replace him.

The great idea that Franklin offers to our age is himself.
And that, 100, is the side of American civilization that most
needs dissemination throughout the world. Franklin writing
on small-pox inoculation, making bifocal lenses, perfecting
and playing the curicus musical instrument called the Ar-’
monica, amusing himself and a large circle of friends with
the witty bagatelles he printed on his own little press at
Passy, obscrving the pioneer ballon ascensions, passing
judgment on Mesmer s animal magnetism, negotiating in-
ternational loans and treatics and printing, buying, selling
and reading books — it was this Franklin whom a French-

man dubbed the first civilized American. It is this Franklin |

{hat we should honor, a civilized man, a cultured man, one
of the last men on earth to whom no field of knowledge
was alien.

e —
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'TIS A PUZZLEMENT

Last Quarter's Puzzle

Happy Happy Birthday Birthday: Last quarter’s puzzle was to determine how
many people need to be at a party for there to be more than a fifty percent chance of at
least two people having the same birthday.

This is the same as finding the number of people, V, such that the probability of no
people having the same birthday is less than fifty percent.

The probability of any given pair of people not having the same birthday is 364 /363,
and from a group of N people there are N(N — 1)/2 unique pairs that can be formed.

The probability that no one in a group of N people will have the same birthday is

then: NN 1) /2
364 =
—_— 0.
(Eﬁ-ﬂ) <050

Solving for N, we get:

N(N—1) _ log(0.50)
— ——— } e ———— Eﬁzlﬁﬁr
2 log (554

or

N > 22.08.
So, in any group of 23, or more, people there is a better than even chance of there
being identical birthdays.
Rick Smith of Cornelius, OR correctly answered this puzzle.
This Quarter’s Puzzle
Word Equations: This quarter’s puzzles are a set of word equations that produce a
word or phrase.
As an example:
Q: A judge’s introduction produces a sticky situation.
A: ADHERES
* “Hear, ye; Hear, ye
* Hear + Hear = ADD HEARS, or ADHERES=a sticky situation.

The following three questions constitute this quarter’s puzzle. Because this is a rather
subtle puzzle, we are printing the answers immediately below the questions. Den't peek!

Q1: (Errol Flynn's secondary pastime) - § = A native discourse on German beermaking
and blackberries.
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Q3:

Al:

A2:

AJ:

(The founder of the Jewish Mamas and Papas) 4+ (Opposite of a Parisienne Christmas
+ Cleopatra's end) = A quick way into heaven or out of the sea.

I stopped watching football during the strike = Something good for football, but bad
for the economy.
WORDPLAY

* Errol Flynn's secondary, or dual {duel), pastime was SWORDPLAY

* Subtracting an S gives WORDPLAY

* Translating this into German gives WORTSPIEL

* WORT is the mixture of grain used to make beer, and SPIEL is a speech or
discourse.

JACODR'S LADDER

* JACOB was the father of the twelve patriarchs (“The Papas"), and made the
soup (perhaps the predecessor of chicken soup) that enticed Esau to give up his
inheritance.

* A Parisicnne Christmas is NOEL (NO L), so the opposite is L.

* Cleopatra's end was due to an ADDER (well, actually an asp, but that doesn’t
spell anything)

* Together, these form JACOB'S LADDER, which was Jacob’s dream of a ladder
extending into heaven, or a rope ladder on the side of a ship that extends into
the water.

INFLATION
* That I stopped watching football during the strike means, in other words,
* 1 NO SEE NFL ACTION
* or I, NO “C", NFL ACTION
* or I NFL ACTION - C = INFLATION

Let's all use our Jacob’s ladders to stay dry until next quarter.

Dave Hollinberger
5264 E. TTth Street
Indianapolis, IN 46250



TECHNOLOGY TRANSFER — KEY TO STARTING
YOUR OWN HIGH TECHNOLOGY BUSINESS

Hyman (Mken

Copyright 1987 © Hyman (iken

The nawre of high technology industry is such that it
affords great opportunity for starting and building your
own business. To do that you need a good high technology
spin-off from the Government's huge R&D programs.

In any one of the many national laboratories valuable
high technology products are cropping up as a byproduct of
their research programs.

For example, in the program on fusion power research at
the Lawrence Livermore National Laboratory in Livermore,
California, a huge number of advances in laser echnology
are coming out in that program. The question is, how do
you find which one of those technology advances will pro-
vide the foundation for & new high technology business?
And then, when vou have found it, how do you build a
successful business based on it?

Fortunately, both these things can be done systematically
and easily. To begin with, you search for a commercially
valuable technology spin-off in the literature in which they
are described. This is the technical literature known as
Conference Procesdings. All the National Laboratories
wrile research reports on the work they do every time they
fulfill a research contract for the government., These
reports are available in the agency which collects them —
the Mational Technical Information Service,

But most of the reports you will find in that collection
are on the theoretical results desired from thal program.
The technology often developed 1o effiect that research pro-
gram are only occasionally described in those reports. But
the techrology needed to obtain those research results are
very often written up in the reports which the national
laboratories present at the conferences held by particular
techmology groups — the electronics engineering groups,
the optical engineering groups, the vacuum technology
groups, eic. It is at these technology conferences that the
national laboratories show off the wechnology they have
developed. Usually, the new technology developments are
written up 50 the laboratories compete with one anather in
their technology achievements. So, if you will get the Pro-
ceedings of these technology conferences, in which their
technology advances are reported, you will get a gold mine
of valuable new technology.

The trick in studving these Proceedings is to pick a
particular technology development that is small, simple,
and easy to manufacture. For example, in the Proceedings
of the American Vacuum Society Conferences, you will
often find a lead-in to the vacuum chamber, a vacuum
gauge, or other small device that has good user-benefit

features that make it commercially promising, and that can
be easily manufsciured in a small shop.

Having thus found a product that can be casily produced
and easily sold, you next proceed to build a business based
on it by this systematic procedure, First, you write up a
new product description anticle and send it out to many
technical magazines that deal with such products. You print
up a number of these pew product description articles and
send them out broadcast to the many magazines in the fickd
in which this product is wsed. If done right, you can get
this new product article published in magazines with a total
circulation of a million or more. How this can be done and
done successfully is explained in detail in Chapter IV of
my book, The High-Tech Industry Mareal,

After the new product campaign has generated a great
deal of publicity on the existence of your product, you find
customers that are using it in different areas of technology.
For example, for a vacuum gauge, you would find users of
the gauge in micro-electronics manufacturing plants, in
vacuum coafing plants, etc. You then get permission from
the user to write up an article on how the product is used
in his plant and what user benefits are derived from it.
Then you broadeast copies of this anticle o industrial
magazines whose readers are interesied in this device and
its application to their needs.

This procedure is also detailed in my book, The High-
Tech Industry Manual, Examples are shown there of
articles covering the use of one product in many different
industrial fields. After these two publicity programs = the
new product release and the application articles have
achieved publication in magazines that reach thousands of
readers — you will have built up a good market for that
one product. Then you search the Conference Proceedings
for others and build up good markets for them. By this
process, in @ year or two, you can have a successful high
technology business. Good illustrations of these are
presented in my book, The High-Tech fndustry Manual.

In short, a new high technology business can be built up
easily and systematically. All you have to do is 10 ke ad-
wvantage of:

I. The huge amount of valuable new technology pro-
duced in our government national laboratories, and

2. The vast amount of technical trade literature that
exizis in the U.S.
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PCS PUBLISHES INDEPENDENT LEARNING PROGRAM

Marshall Kremers

Reprinted from [EEE Transactions on Professional
Communication, Vol, PC 30, No. 4, December 1987

Communication Techniques for Engineers, Scientists,
and Computer Specialists — Prepared by Ron $. Blicg
et al, [an Independent Learning Program (ILP),
published by the Educational Activities Board of IEEE,
January 1987,

“Working alone on an Independent Leaming Program
can prove 1o be a lonely experience; it can also take a long
time."" That's how Kon Blicg, the principal author of this
learning guide, acknowledges whal anyone who has ever
attempted an independent learning course must surely think
about the prospects for actually finishing. This time,
however, it will be different; this learning guide was
prepared with your loneliness in mind. Stopping just short
of making a house call, black bags in hand, Blicg and his
associates have gone to a great deal of trouble w0 give their
students a mindset that will make them want to keep going,
in spite of all the usual distractions and demands on their
time. This is both a comprehensive course in professional
communication skills and a carefully thought out independ-
ent learning guide.

DESIGN OF THE PROGRAM

The Independent Learning Program (ILP) is a multimedia
set of materials: a videotape containing five lessons (featur-
ing Ron Blicg), an audiotape with four lessons (featuring
Tim Higgins), a study guide, a workbook, an answer book,
and a texibook. Thus there are resource materials and
working materials, all of which blend together to make up
the total **self-paced environment.”” [The textbook is Ron
8. Blicq, Technically—Write! (3rd ed.). New York:
Prentice-Hall, 1986.]

The central ool i3 not the extbook but rather the study
guide, which serves as the instructor does in a lectuse
course. It tells the swdent what to do, in what sequence,
and when a piece of work is finished. Within this guide
there are 12 leamning modules and a final exam; each
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module is divided into 10 o 20 steps or tasks. To work
through a module, the student moves among the materials,
reading the textbook, viewing the videotape, listening to the
audiotape, composing in the workbook, and checking
responses against models in the answer book. The titles for
the modules are as follows:

. Introduction to the Course

. Guidelines to Organizing Your Writing

. Writing Technical and Business Correspondence
- Writing Short Informal Reports

. Writing Descriptions and Instructions

. Writing Semiformal REepons

. Prepaning Illustrations and Longer Reports

. Writing Formal Reports

. Writing Research Reports and Technical Papers
10. Communicating Orally: Informal Communication
11. Communicating Orally: Formal Commumnication
12. Communicating as a Job Applicant

13. Final Examination

WO O wl O LA B e b o=

The final exam comprises 100 multiple-choice questions
and is “open book™; that is, the stodent is encouraged to
refer back to all the lcarning and resource materials while
working through the questions. An added featore — an the
student’s option, the IEEE Continuing Education Depart-
ment will score the answer sheet and, if the grade is pass-
ing, award the student an TEEE Centificate of Achievement
and B Continuing Education Achievement Units (CEAUS).

COMPETENCY-BASED LEARNING

This is a practical communication course, equivalent o
what one would take in college to mest a requirement in
business and/or technical writing, and designed specifically
to meet the immediate concerns of engineering, science,
and computer specialists, The learning modules are divided
into three categories: correspondence, report writing, and
speech.



Yet since it is also an independent learning guide, a lot
of attention is given to the matter of self-pacing. As the
student, you are never left very long to wonder how the
work is going. At rcgular intervals, the sudy guide will
msk ymmmuumhmsmymhwymrwm’:m-
pares to the models in the answer book. A typical sequence
would work this way: you look over the list of objectives
for the particular module, then go right to work on a vare-
ty of carefully integrated activities, For example. for the
module ““Guidelines for Organizing Your Writing,™ you
read a bricf introductory/overview passage in the study
guide, read some mare introductory material in the text-
book, view a segment of the videotape (which is a kind of
demonstration/lecture by Blicg), pause 1o review the
pyramid method of writing, read a model answer in the
answer h-u-uk.gnhchlnld-mdmnminm;erﬂ:mh.
and finally write in the workbook. You are encouraged 10
mave ahead rapidly but only when you have clearly
mastered the concepts for each module.

SELF-PACING

To establish a positive attitude toward self-pacing at the
outset, Tim Higgins (on the audiotape) tells the student to
ponder three key questions:

s How many hours can you commit each week 1o this
program?

s What specific time periods during the week can you give
to this program?

s Are you willing to plot your working times as firm dates
by actually entering them onte a chart (included in the
first module)?

The average time for completing the course is 80 haouers,
50 1o complete the course in 10 weeks, you would have 1o
find 8 hours during a week. In effect, Higgins asks, are
you willing 1o give up part of your Saturday mornings for
10 1o 13 weeks? Or a fishing trip now and then? Al the
start of cach module there is an estimated time for comple-
tion (for example, the **Guidelines for Organizing’* mosdule
should take about § hours), which says something about the
investment required.

Higgins" questions are fair, because they imply that, if
you don't have a lot of motivation, you probably would be
wasting your time atlempting this course. Al the same
time. the answers tell you that there is a sound program
here, not a superficial review of principles.

A COMPLETE LEARNING EXPERIENCE

This course is clearly aimed at professionals who
recognize that their carcer path is linked 1o their ability to
read, write, and speak effectively. It scems to be an
alternative to the standard technical writing course offered
at most colleges and required at most technological col-
leges. Obwviously, there are advantages 1o king courses in
& standard classroom, not the least of which is the higher
chance of completion. Recognizing this, the authors seem
10 be saying, ““In this approach we have done the best we
can 1o give you the advantages of the classroom (hence the
audio- and videotape features) but with the clear advaniages
as well of independent leamning.” They say, in effect, don't
try to carry this burden alone:

e Practice the skills at work (which full-time students can't
very well do).

*E}ﬂum.fﬂmhn‘sﬂwmtmmmkingdt
course and share your experience with them.

« Don't try to “'cheat”™ by jumping around in the program
ta find what might serve a short-lerm purpose; fiollow
the program all the way through 1o get the 1otal picture.

The exercises have been carefully integrated, making this
a valuable reprise for those who are already experienced
communicators, and a complete learning experience for
those who need to build a really sound base for their com-
munication skills.

T nﬁr&ﬂum.&km.adcwuwmmﬁmunu
andered — Ovder Mo, HLIM0S-1 — from the 1EEE Service Center, $45
Hoes Lane, P.0. Box 1331, Piscataway, NJ 0EA55-1331. h s priced &
549,00 (5329.00 for JEEE mwembers), plus $15.00 for shipping and
handlisg. Thent & additiozal changes for cwerseas shipmedis. You may
include o check payable 15 the [EEE with your order, or charge the Pro-
gram o your MeserCand, Visa. American Expeess, of Diners Clab ace
counl, Please isdicaie the videotape foamat you Tequire.

The rejection slip used by Oigford University press:
Dicar Sir:

The Delegates of the Press have considered your suggestion
that they should publish . and they desire me 10
reply 1o you, conveying their thanks for the suggestion you
Mwbmn.ngmdasmnuh:mlh:m*mmﬁrugm
thai they do not find themselves able o accept it




SHORT FORM NEWS RELEASE — PACON 88

The third Pacific Congress on Marine Science and
Technology (PACON 88) will be held May 16-20, 1988 in
Honolulu, Hawaii. This international and interdisciplinary
meeting is designed to provide scientists, academicians,
resource planners, policy analysts, administrators and
engineers with an opportunity 1o discuss the economic,
legal, resource, technological and socioculiural dimensions
of marine resource development and management in the
Pacific Basin. Special attention will be paid to the impact
of marine technology on the guality of life in this region.

Sessions are planned on ocean energy, mMarme mining,
marine transportation, technology of fish finding, maritime
economics, mariculture technology, marine biotechnology,
miarine recrealion, ocean robolics, remole sensing, ocean
scoustic systems, EEY mapping, software technology,
ocean engineering applications in the Pacific, tsunamis,

marine applications of the global positioning systemn and sea
level variability, Research and industrial exhibits will be on
display.

Registration information is available from: PACON 28,
clo Sea Grant, University of Hawaii, 1000 Pope Rd.,
Honolulu Hawaii, 96822 (telephone 808-948-6163 or
048-7338). Authors wishing 1o présent papers at the con-
ference should submit abstracts of approximately 400 words
to the above address by July 30, 1987, Completed papers
are due by Movember 30, 1987 and will be published in a
conference procecdings volume. PACOM is being organized
by the Hawaii section of the Marine Technology Society,
with the assistance of over 40 other societies and organiza-
tions representing governmental, industry and education in-
terests in the U.S., Japan, Taiwan, and Canada.

PACIFIC CONGRESS ON MARINE SCIENCE & TECHNOLOGY
HONOLULU, HAWAIl - MAY 16-20, 1988
| Ocean Sciences & Technolagy (OST) Marine Resources Management (MEM)
. Uncersea VeheCcles and
: Gcean RoODONCS Taoh of Fish Finging
- Remote Sensing ana ana Tracking
OCaENogQraphic Satelites Ocaan Energy E /é
Maring AppECations of Maring Mining ;
Global Positionang Maritime Econcmics and Policy
DCaan ACOUSTHC Systems Marina Transporaion and Pors
Ocean Engingering ADPECAtIoNS Marine Recraation,
| i e Paoihs Marine Par Technalogy
Tsunami Maricutture Technology:
Pacific Ocean Sea Level Ma ment Interiace
Variabinty Maring Biotechnology
EEZ Mappsng
Sofware Technology
For Informaticn: ke g
PACON a8 T
/o Sea Grant College Program =
University of Hawaii 3 e (‘r
1000 Pope Road £ {
Honoluly, Hawaii 96822
MARINE
A TECHNOLOGY i :
Wt soCIETY il -
HAWAI SECTION N
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USAB Officers—The following IEEE members have been
appointed to serve one- or two-year lerms on the Unired
States Activities Board:

Edward C. Bertnolli, Chairman

Victor G. Fourides, Director, Region 1

Joseph M. DeSalvo, Director, Region 2

Vernon B, Powers, Dirccior, Region 3

James E. Holte, Dircctor, Region 4

Mary Alys Lillard, Director, Region §

Richard L. Doyle, Director, Region b

Richard 5. Nichols, Director, Division 11

Thomas H, Grim, Director, Division VI

H. Troy Magle, Dircctor, Division Vil

Gepald W, Gordon, Chairman, Member Activities Coundil

Edward ). Doyle, Chairman, Government Activities
Council

Harb $. Hayre, Chairman, (arcer Activities Council

william R. Tackaberry, Chairman, Technology Activitics
Council

George F. Abbott, Chairman, Professional Activities
Council for Enginccrs (PACE)

Peter A.E. Rusche, Member at Large

Eric E. Sumner, Member at Large

william W, Middleton, Controller

Leo . Fanning, Staff Director

Careers Conference—T1he Record of the fifih biennial
IEEE Careers Conference is available for sale from the
IEEE Service Center. The Engineer’s Life and Career 1N
Today's World includes papers digcussed by speakers at
the Conference, which was held in October 1987 in San
Dicgo, California. Topics include such current 155UCS a5
atilization of engineers; workplace issues; carcer-related
activitles in 1EEE; engineers’ CAreer problems; and
engincering and the family.

The Record is available to members for $20.00 ($25.00,
nonmember), Contact Publication Sales directly at (201)
9R1-1393, and be sure IO specify IEEE Catalog No.
UHO176-8

Sauall-Business Facilities—The Entreprencurial Ac-
tivities Task Force has produced an information SOurce
sheet on **Small-Business Incubators.” The Source Sheet
deseribes how small-business incubator facilities meet the
peeds of new, small busincsses during the critical, early
stages of development. It includes information on who
sponsors the incubators, where the facilities typically are
located, types of businesses using the facilities, and ad-
vantages of the small-business incubator approach to
new-business start-up. It also includes a list of resources
for obtaining further informatien.

Copies of this Source Sheet are available from the IEEE
washingron Office,
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Technology Policy—The 1988 IEEE U.5. Technology
Policy Conference will be held in Washington, D.C. on
March 29 and will carry the theme *‘Manufacturing
Technology and the 1.5, Engineer.” This year's con-
ference will focus specifically on policy issues related o
manufacturing and competitivencss.

Technological competitiveness, which in the past has
heen measured predominantly in terms of end-productk,
has begun 1o depend more on sophisticated manufactur-
ing processes and InCreascs in industrial productivity. Ad-
vances in engineering and manufacturing technology
have become critical elements in ensuring greater in-
dustrial preductivity and in ensuring our national well-
being within the wi #ld economy. To address the palicy
isspyes raised by such advances, the Technology Policy
Conference Planning Committee organized the foallbovw-
ing four pancl sessions:

+ Overview: The Role
Competilivencss

» New Technology in Manufacturing

s Education o Enhance Manufacturing Technology

o Effects of Government Regulations Gn Competilivencss

of Manufacturing in

Technology Policy Conferences arc conducted primair-
ily for Members of Congress and their staffs, and for IEEE
leaders within the IEEE Executive Committee and United
stares Activities Board. However, 2 limited number of
outside anendecs will be welcome, and a Conference
Record will be produced after the conference for all those
interested. For more information, contact the IEEE
Wwashington Office

1987 Award Recipients—USAB recently announced
the recipients of its achicvement awards for 1987:

+ Enginecring professionalism: Stephen H. Unger

« Citation of Honor: Sidney Fernbach, Gerald W, Gor-
don, F. Karl Willenbrock, and James A. Watson

» Regional-Divisional Professional Leadership: John P,
Densler (Region 1); Beth A. Cooper (Region 2 Kenneth
L. Schlager (Region 4); Dan Michaels (Region 5); Robert
T. Bromder (Region &); and William D). Lang (Drivizion Y1)
« Professional Achievemdcmt: David B, Cousins, Donald
w . Cramer, lrving ) Gabelman, John J. Kelleher, Robert
E. Ludium, Lois K. Moore, Charles R. Wright, and Arvid
5. Larsorn

winners will be presented with their awards at upcom:
ing USAB or PACE meetings. Nominations for 1988
awards will be accepted gntil March 15. Nominaticn
forms are available from the [EEE Washinguon Office.
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Computer Security—The Committee on Communica-
tions and Information Policy has endorsed President
Reagan's January signing of H.R. 145, The Compuler
Securtiy Act of 1987, CCIP developed a position statement
on computer security and testified several dmes on H.R.
145, which reverses Presldent Reagan's 1984 National
Security Declsion Directive 145. NSDID 145 gave control
of the protection of both classified and “sensitive but
unclassified™” Informatien that is stored in Federal and
private computer systems 0 the Department of Defense
and the Mational Security Agency, H.R, 145 will restore
civilian control by giving the National Burcaw of Srandards
contral over the standards for safeguarding information
stored in the nation’s computers.

“The new law quite properly separates the different goals
and needs of the civilian and defense agencies,"’ sald CCIP
Chairman John M. Richardson. “In identifying sensitive
information in (their) computer systems, agency heads
should exercise extreme restraint and should make the
designation according to publicly disclosed criteria, spe-
cific to the nature of the information in celation o the
AgEncy mission and the national interest.

““The result should be an interpretation of sensitive but
unclassified information that is not as broadly encompass-
ing 25 that implied by NSDD 145." he continwed. “"This
should foster the unabridged dissemination of unclassified
scientific and vechnical information that s crucial for the
continued advancement of U.5. Induastry, "'

Background information on this computer security issue
is available from the IEEE Washingion Office,

Congressional Fellows—IEEE's three 1987-88 Lon-
gredasiondl Fellows have chosen their assignments on
Capited Hill, D, George C. Sponsler 11 is serving on the
legislative seaff of Sen. Paul Simon (D-1linois), studying
isswes and developing policy positions on the supercon-
ducting super collider, the strategic defense indtiative, a
unified energy policy, civilian space policy, supcrcom
puters and ackd rain.

Dr. James E. Gover sclected a nmgrf.uil:m:l assignment
on the personal staff of Sen. Pete V. Domenici (R-New
Mexico)l. He has broad rr_':-.rh::lm'ih'i]il:'g.' for technology issucs
and has already p-:lrril.'ip:nrd in activitics involving semicon-
dctors, competitivensss, and waste management.

Clark E. Johnson is serving on the personal staff of Rep
George Brown (D-Califernia). Mr. Johnson is working on
competitivencss isswes and on R&D funding as it relates to
the House Science, Space and Technology Commities

Joseph A. Edminister, Editor—Cathering 5. McGowan, Associate Editor
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Applicatlons will be accepted wntil March 31 for IEEE's
198889 Congressional Fellowships, For more information
or for an application package, contact the IEEE Washington
Oiffice

Professional Activities Goals—Edward . Berinolli,
IEEE Vice Presiclent of Professional Activities and Chalrman
of USAB, recently submitted various goals for accomplish-
ment by USAHR in 1988 These goals include:

* mecting the professional needs of 1.5, members;

* providing support to USAB positions that enhance U5,
competitiveness;

* secking means oo mativate employers and members (o
pursue continuing education for enginecrs throughout their
CAreers;

L] {\']]II.‘II::iIIE USAR s Commitiees and Task Forces [0 ensure
their timely response 1o targets of opporunity on both
professional concerns and technology policy issues.

= gstablishing lizisons with industrial and educational
Ieaders vo promote USAB positions of common interest; and
¢ enhancing USAER communications with U5, members
and the public

Education "S88=The IEEE E':'r:L'-l:l!ll:'ﬁc Education Com-
mittee has published Educatfon ‘88, a pamphler tha
describes the corrent state of edwcation in the United Staves.
The pamphlet was designed vo help IEEE members and the
public understand education as a significant issue in the
1988 elections at all government levels. In presenting this
information and suggesting ways educatlon can be im-
proved, the Precollege Education Committee hopes indi-
viduals will formulate ideas about what can be done. o
that they can better evaluate the candidates’ positions an
education

{upiﬁ of Fducation 88 are available rom the 1EEE
Washing::m CHTice,

Supercomputers—The Scientific Supcrcomputer  Sub-
committes of the IEEE Committes on Communications and
Information Policy recently published Supercomfrating:
An Informal Glossary of Terms. The bookler lists both
common and uncommon terms used in the supercompuating
industry. It's intended to help both novices and experis
communicate better and o provide a foundagion for
I:|1_"I.'A'ln:,|-|'_|:|.'|1.[ miore delinitions

('.l}piJ.'i of the booklet are availlable from the 1EEE
Washington Office.
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Section 1706—Efforts 10 repeal of 1o impose 2 moratorium
on the enforcement of Section 1706 of the Tax Reform Act
of 1986 have been complicated recently by Congressional-
White House budget negotiations. Currently, hoth the House
Ways and Means Commitice and the Senate Finance Com
mittee have completed work on their versions of a $12
billion budget reconciliation-deficit feduction proposal.

Among the differences beiween the House and Semane ver-
slons of this legislation are the provisions affecting Section
1706, The House Ways and Means Committec decided not
o include cither the repeal or maratorium provisions in its
budget reduction proposal. The Senate Finance Commitlce,
on the other hand, voted o accept an amendment by Seri.
Daniel P. Movaihan (D-New York) that calls for repeal of
section 1706 for income X DUTPOIES omdy, effective
January 1, 1988. The amendment would also impose a 10
pefcent income tix withholding requircment on pechnical
services personnel who stand to benefit from the Seotkon’s
repeal

Senator Moynihan offered his amendment “solely o en-
sure that Section 1706 can be considered when members
of the House and Scnate Commiiiees moet 10 work oul the
differences between the two reconciliation bills He ex
pressed his dissatisfaction with Internal Revenue Service
guidance on Scction 1706 and said thar a legistative solu-
thon will be necessary to ensure the proper treatment of in-
dependent contractors in the rechnical services fickd.

vour communication with Senators and Longressmen is
srill essential. It's important that you Coniact me mbers of
Congress who are likely 1o serve on the bodget recondilia-
ton/deficit reduction conference COMMItICe. Namcs of prot-
able House and Senate Committee Conferees, as well as ad-
dresses, telephone numbers 2nd oither information, ant
available from the IEEE Washington Office.

wew USAB Posidons—At its November meching in
Orlando, Florida, the United Staves Activinies approved the
following USAB Position Statcmenis:

» Engincering Manpower Policy {replaces 1982 IEEE Posi-
tion Paper on same subjeci)

* [RA Incentives For Persons Who Are Covered Bt Mot
vested in Employer-Sponsored Fension Plans

» Regulation of Reversjons From Orverfunded Defined
Benefit Pension Plans

* Tort Reform

Copies of these and other positions. are available from the
IEEE %ashimgton (dlice

Dol Rule on Information Dizsemination—"The (Mlice
of the U5, Secretary of Defense has issucd a final rube on
ehe palicy for considering national security in disseminating

John J. Kelleher, Editor—Catherine g. McGowan, Associate Editor
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DoD-sponsored scientific and technical informartion al
meetings. The ruling gives guidance for bath mectings con-
ducted by the U5, government and those conducted by
private OrgAniEIons,

The rule states in part that it is Dol policy o

* Encourage presentation of scientific and technical infor-
mation generated by or for Tholr at techmical mectings Con-
sistent with U.5. laws and national security requirements;
¢ Allow the publication and presentation of unclassified,
contracied research pesults;

& Belease information 11 meetings in 2 manmer consistent
with statutory and regulatory requirements for protecting
the information. Such requirements inclade. bul are not
limited 1o, protection of classificd, unclassified export-
controlled, proprictary, privacy, and forcign government-
provided information;

s Provide timely review of Thold employes and Contractor
papers intended for presentation; and

# Assist DoD contractors and others in determindng the sen-
sitivity of or the applicability of export conirals 1o rechnical
data proposed for public disclosure

The entire policy, as well as the procedures and regula-
tions set forth by Dob's rule, are available in the Federal
Register (Vol. 52, No. 210, Dctober 30, 1987, pp
i 1707-41710).

Carcers—The USAB Carcer Maintenance and Development
Committee has introduced the first in a series of career
workshop videotapes as part of a new IEEE Carcer manage-
memt Program. This two-hour workshop, “Career Con
flicts.”” is designed 1o be presented in local Secrions. It can
«1and alone of can be presented in conjunction with other
Section activitics

Mustrative vignettes make up the taped portion of the
Carcer Conflicts workshop, which siresscs the need for in-
dividuals 1o take charge of and manage their carecrs. In
focuses on the need for ~life balance,” the personil resolu-
ion of conflicts between work-related career necds and per-
sonal and family needs outside wark.

This workshop module includes: 2 VHS v ideotape, which
provides background on carcer management and presents
challenges faced in achieving “life balance™; recorded panel
discussions, which highlight the issucs; 3 facilitator’s manual
which guides discussion: and a participant’s workbook,
which provides ongoing reference to the program. sl
assessment activities and suggestions for personal activiy
after the workshop. For more information on the program
or to abtain 2 preview tape, contact the 1EEE Washimgon
Office.
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