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in science in the US in the nextAEROSPACE few years , this Belg ian group and
others in Europe continued with rel-
atively little interruption to work

ICH BIN EIN ATMOSPHARISCHER ELEKTRIKER in upper-atmosphere science and pro-
vided many valuable data for the US

I have recently completed my third ClAP program of 1972-75 , wh ich wa s
European ‘sabbatical” in the upper- established to provide an interim
atmosphere field and wish to report on evaluation of damage to the ozone
some trends I have observed over this layer.
15-year period , wh ich encompasses My own research has recently led
the rapid expansion and subsequent me to the conclusion that there is
maturity of the general field of “space more going on in the upper atmosphere
research.” than is generally reported in the

My first visit , in 1962 , was with current literature. Specifically ,
the University College London group I have come to believe that electric
that later became the nucleus of the fields related to geomagnetic activity
Mullard Space Science Laboratory . can control the flow of particulates
As I had participated in early satellite (probably cosmic dust) down through
programs at Los Alamos I was given the earth’ s atmosphere and may provide
an imposing title and a then princely a solar-terrestrial coupling mechanism
stipend [11600 ($4500) p.a.J. The as well as a means of scavenging pollut-
UCL group had fine sounding-rocket ants in the stratosphere. Much of
programs in both aeronomical and astro- the research supportive of or related
nautical science , but had already made to this viewpoint is being done
the decision , along with other groups , in German y ; so it woul d have been
that this was the time to use sounding- logical to spend my third sabbatical
rocket programs as a stepping stone there , or in Brussels where I continue
to the satellite programs that were to collaborate with the lAS on relative-
available from NASA and , it appeared 1>’ conventional aeronomical topics.
at the time , from the European Space However , for financial reasons , Belgium
Research Organization . This approach and Germany seemed out of the question
ultimately led many groups to decide with a family.
in favor of astronomical over aeronom- The solution was the kind offer
ical science , and caused a number of of a desk from the US Army Research
individual scientists to change the and Standardization Group ’s European
direction of their careers. This ex- office in London , allowing relatively
plains why , I think , we were caught easy access to Northern Europe. (The
short when upper-atmosphere data were UK , along with a few Southern European
needed to evaluate the suggested threat countries , is still just possible
to atmospheric ozone by the SST. for a sabbatical without supplemental

I was perversely moving in the income.) The USARSG , to their credit ,
opposite direction and have been moving in my view , maintains close relations
downward (in the atmosphere , at least) with the German groups that are doing
ever since. I like to think that this work in which I am interested , and
was due to a natural development of I was privile ged to visit several
interests , but maybe I was influenced of these groups under USARSG auspices.
by a disinclination to spend four R. Reiter ’s group in Garmisch-
days a week on airplanes and by my Partenkirchen has instrumented the
US university ’s showing less inclination Zugspitze area (ES!.’ 31-1:11) and has
than similar European groups to free observed enhanced vertical electric
its faculty from other academic duties fields and radio-nuclides ejected
to partici pate in space “spectaculars. ” from the stratosphere in the days
As a result I stayed in sounding rockets following geomagnetic storms . R.
and spent my next sabbatical in 1969 Mtihleisen, who is a professor at
with Marcel Nicolet ’s Institute for Ttlbingen but whose Institute is in
Space Aeronomy in Brussels. This group Ravensburg , has observed this sort
had largely stuck to atmospheric chem- of field enhancement from balloons ,
istry and spectroscopy while many other and believes the magnitude is too
groups were engag ing in more space- great to be explained by the “mapp ing”
oriented programs . When the crunch came of ionospheric fields to low altitudes

( the Mozer mechan ism) bu t must requ ire
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another generator mechanism. The only
group s to have measured mesospheric
(~.50-80 km) electric fields are in ____________________________________
the USSR , and they claim to have consist-
ently observed several volts/meter,
which is totally different from the
convent ional picture .

Hans Widdel and colleagues at HELP FOR THE HANDICAPPED
the Max-Planck Institute for Aeronomy
at Lindau-Harz were the first to observe In the Department of Eng ineering
very low-mobility ions in the mesospher e, (and the Department of Psychology)
confirming the existence of a high of Warwick University on the southern
density of particulates. They have edge of the city of Coventry
cont inued with active participat ion (Warwickshire , England CV4 7AL) ,  sen ior
in sounding-rocket programs through research fellow Dr. J.M. Gill , along
the “winter anomaly” campaign of January with two secretaries and an occasional
1976 (ESN 31-1:11), but it appears research student , constitutes the
that they are faced with a lack of sup- entire staff of the Warwick Research
port to continue their work. Unit for the Blind. The output of

I received the general impression this Unit , however , would do credit
that all over Europe a change in direc- to a team several times as large.
ti on is develop ing because of the oppor- Gill , who enrolled in the University
tunities created by Spacelab , and many when it opened in October 1966 and
groups are abandoning other  programs was the f i r s t  person to get three
to stay involved in Spacelab . Since degrees there (1969, 1971 , and 1973),
this is also true in the US, 1 think did his doctoral work on the design ,
that a rather unbalanced situation is production , and evaluation of tactual
developing. For example , a program maps for the blind. Such maps are
at Birming ham University to measure embossed together with Braille labels
electric fields on rockets was recently on sheets of plastic of about the
dropped in order to stay in satellite same size as this page but little
x-ray astronomy . It is possible that thicker . Ridges of different heights
this situation is not worldwide , however; may represent the external and internal
as far as I know , electric fields con- walls of a building (e.g., Euston
tinue to be measured in Novosibirsk. Station) , and rough ridges may designate

This situation is not alarming particular facilities , such as ticket
if the view that the atmosphere can windows . Pillars and doors are also
be more effectively studied entirely shown.
from satellites is correct. Its accura- Gill emphasizes that most of the
cy depends on the dominant effects in blind have lost their sight at advanced
chemis t ry  and dynamics  be ing  sensed ages , tha t  most have not lost it
remotely. My own research and conversa- entirely, and that only a small propor-
tions with the groups mentioned above tion read Braille. The main emphasis
lead me to believe that many of the of the Unit ’s work , nonetheless ,
relevant processes fall in the realm has been on aids for the totally blind ,
of “atmospheric electricity, ” a field especially the automated production
in which German groups have historically of Braille materials. Cill points
been strong, with other good work being out that aids for the visually handi-
done in Sweden , France , and the UK. capped are applicable not only to the
It is difficult to see how many of the problems posed by disease , trauma ,
important electrical parameters can and congenital disorders but also to
be st udied by other than in aitu means ,  the disabilities imposed by an adverse
Since some of us believe the mesosphere , environment such as that encountered
that last frontier too high for ba lloons by deep-sea divers , who have difficulty
and too low for satellites , to be crucial in seeing and even in moving their
to coupling processes between higher limbs as well as in feeling with their
and lower reg ions , we view the general fingers. (Indeed , the b lindness caused
decline of sounding-rocket programs by diabetes is often accompanied by
with trep idation . (Leslie C. Hale , a diminution of the sense of touch.)
Pennsylvania State Univ.) While , in the US , closed-circuit

television has found considerable use
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among the partially sighted for enlarg ing Gill’ s Unit has two high-speed
print and increasing or even reversing Braille embossers and is getting a
the contrast (turning print into white third . Under the control of a time-
on blac k ) ,  there is less readiness shared computer , they produce
in Britain to employ such gadgets; 3 lines/sec of 40 characters each
ins tead , stress is laid on the printing by embossing up to 80 dots per line
of books in clear type , large type , 9 times per second to form the 2-dot-wide
or even with white print on black paper, by 3-dot-hi gh Braille cells. The
Gill’ s Unit , however , has produced computer is fed tapes carrying, among
some very useful and relatively inexpen- other things , INSPEC and Psycholog ical
sire devices and is promoting their Abstracts; 50,0~ 0 lines of Braillemanufacture elsewhere, abstracts per month are produced for

One of these gadgets , not much the benefit of blind psycholog ists
larger than a match box , serves to and for the evaluation of this system
enable a blind person to return to of automatic transcription.
any desired location. He switches The American Psychological Associi-
it on and leaves it there. When he tion sends its tapes of Abstracts
returns to within earshot of that place , over to Coventry , where they are pro-
he claps his hands, and the device re- cessed on an American computer , embossed
sponds with a i-sec beep. It is powered on an American output device , and
by a 9-volt ba~.tery , which Gill found 96% of the output is air-mailed back
to be the kind most available throughout to North America. Some care is exer-
the world , and its sensitivity is con- cised to ensure that American readers
trolled by an internal adjustment. can understand the British dialect ,
He expects it to be sold for $6. An- since American Braille uses capital
other device being developed for manu- and lower-case letters , while British
facture is an electric clock with a does not ; and different Braille con-
bar on top which , when pressed , causes tractions are preferred in the two
the clock to emit three series of beeps— countries ; e.g., dear is divided into
the first tolling the hour , the second d-ea-r in the US and into d-e-ar in
the number of tens of minutes , and the the UK , while other English-speaking
third the number of additional minutes. countries pre fer other variants.
The Unit has also been involved in the In order to provide privacy for blind
development of Braille readouts for depositors in Britain , Gill’ s Unit
calculators and in providing tactual is processing tapes from Lloyds Bank
musical scores as well as tactual maps Limited , which is thus able to send
[Electronics and Power 19(14), 331-332 out over 4000 Braille checking-account
(August 1973)]. statements per year at no extra charge.

Gill provided a thorough tactual Perhaps the greatest impact of
mapping of the town of Kenilworth just Gill’ s Unit , however , comes from its
south of Coventry in order to be able International Reg ister cf Research
to determine the usefulness of such on Blindness and Visua l Imp airment ,
maps for the blind (who constitute only which is supported by the American
the usua l proportion of the town ’s 20,000 Foundation for the Blind. The first
inhabitants). He found that they have edition of this Reg ister appeared
continued to carry the maps with them in 1975 , and the second is to be
for years. The utility of tactual maps published in October or November 1977
and , indeed , the ability of the blind in inkprint and in grade-l and grade-2
to travel without the help of others Braille from the same computerized
would be much enhanced , how eve r, if database . The first section of the
a compass were available that could Reg ister will contain the names , add ress-
be read by the blind. Gill indicated , es, and brief descriptions of projects
however , that the problem of their of those working on nonmedical research
reading the pointers on meters has not for the blind and the visually impaired ,
yet been satisfactorily solved and that including teaching and rehabilitation
the blind also have difficulty in holding techniques as well as devices .
a compass sufficiently horizontal for The second sect ion will contain brief
its needle to swing freely, especially details on the main organi :ations
when they are standing on an inclined of and for the blind throug hout the
surface, world , and the third section wi ll
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describe periodicals that sometime s his staff and produce very useful re-
reçort relevant research. The purpose sults like the foregoing at an even
of the Reg i8ter is to facilitate contact greater rate. This work has an advantag e
between people in different places over some other work in that it is
working on similar problems ; Gill has being tested on the sort of peop le
on occasion found as many as five differ- it ’s intended to benefit.
ent groups in the same university work- (Nelson N. Blachman)
ing to aid the blind , each one aware
of no more than one or two of the others.
He is eager to hear from anyone doing
research to overcome visual handicaps
that may be added to the listing in
his Reg ister. INSTITUT DE RECHERCUE D’INFORMATIQUE

Gill’ s database includes informa- ET D1AtJTOMATIQUE
tion about language proficiencies ,
which is helpful in organizing confer- The Institut de Recherche
ences. He finds English to be the d’Informatique et d’Automatique (IRIA),
most useful language for this purpose; Rocquenurent (Paris), France , constitutes
the addition of simultaneous French a unique development for applied mathe-
would hardly increase the accessible matics and computer science . IRIA
audience at all , but German is the was founded eight years ago by a small
next most useful language , and after group under the leadership of J.L.
it Polish. Gill travels widely through- Lions , with the primary aim of developing
out the world , tracking down work in new mathematical methods for answering
his field , and he has found some very questions arising in new technolog ies.
good research underway in Poland , the From the beg inning, it was envisaged
USSR , and Bulgaria as well as elsewhere, that many of these questions could
He understandably has no time for best be answered by appropriate numer-
teaching, but he occasionally supervises ical computations .
students ’ senior projects. He is also The systematic efforts made by
the editor of the Braille Automation scientists at IRIA to find new mathe-
Newsletter , a quarterly published matical problems arising in French
in collaboration with the American industry have been very productive ;
Foundation for the Blind for those many such problems have been solved
working on the computer-assisted pro- by a variety of finite-element methods .
duction of Braille. Besides a typical mix of problems

Another current project is the from solid mechanics , a variety of
provision of a Braille stri p output transonic-flow and magnetic-field prob-
for Viewdata (ESN 31-2:72) to enable lens have been solved in two and three
a stockbroker , for ex amp le, who has space dimensions . A sustained effort
lost his sight to carry on with his is currently being made to construct
occupation. Finally, a computer- codes for solving the Navier-Stokes
assisted system for transcribing short equations and to treat composite media
documents into Braille has been devel- with periodic structure.
oped and is being evaluated with a Among the active members of IRIA
significant sample of potential users. may be mentioned R. Glowinski , A.
So far over a million words have been Marrocco , 0. Piranneau , and M.P.
transcribed as part of this evaluation SchUtenberger . In addition , IRIA main-
program. tains fruitful collaboration with many

In addition to support from the outside groups: New York University,
American Foundation for the Blind and the University of Pavia (E. Magenes),
Lloyds Bank , Gill has subventions (at Novosibirsk (G. Marchuk), and the Hebrew
least till December) from the Department University in Jerusalem , to mention
of Health and Social Security (UK), a few. Thus the transonic-flow codes
the Ford of Britain Trust , the Royal constru~ted at IRIA took the NYU codesNational Institute for the Blind , and of Garabedian and Jameson as their
the Surrey Voluntary Association for starting point. Within France , Messrs.
the Blind , but unfortunately he finds Feingold , Raviart , Temam , and Ciarlet
it necessary to spend nearly half of provide links with Electricité de France
his time seeking funding. Additional and leading universities.
support would enable Gill to augment
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CYCLADES. I RIA is try ing to devel-
op a nationwide computer network called RT
CYCLADES , comparable with the ARPA net- SCIENC ES
work in the United States. Participating
government agencies include the Minis-
tries of Meteorology , Transport , and THE INTERNATIONAL METEOR OLOGI CAL
Defense; the partici pat ing universities TNSTITUTE AND THE METEOROLOC?~~~include Grenoble , Lyon , Rennes , and ~~PARTMENT, STOCKHOLM
Toulouse. It is at present an operation-
al p ilot project , designed to carry out The International Meteorological
real-world experiments concerning the Institute (IMI), in Stockholm , was
use of generalized computer networks , created in 1955 by the Swedish Par-

MODULEF. An important new devel- liament ‘~ith the objective of “con-opment being initiated and coordinated ducting research in meteorology and
by IRIA is the international Club associated fields and promotin g inter-
MODULE F . This is a large group of mathe- national scientific cooperation within
maticians collaborating formally in the meteorology .” C.G. Rossby, the father
development of a computer-program of dynamic meteorology , had a great
library for finite-element computations . deal to do with the creation of the
The Club MODULEF will cooperate in this IMI when , in 1947 , he returned to
area by procedures similar to those Sweden , his native country , after
adopted by the British Numerical Algo- spending a number of years in the
rithms Group (NAG). (For more on NAG , US starting this relatively new field.
see W.J. Gordon , ESN 31-2:54.) Since the foundation of the IMI , the

In detail , the Club includes: (i) professor of meteorology at the
a Directing Committee , an Executive IJniversity of Stockholm has also been
Committee , and Adherents . The current the Director of the Institute . This
Directing Committee consists of Messrs. position is currently filled by
Absi , Breton , Canevet , Cea , Feingold , Professor B. Bolin , who occup ies one
Malavard , Poc card , Raviart , Voillon , of the two chairs in meteorology found
Perronet (Secretary), and Glowinski in Sweden , the other being held by
(Chairman). This Committee will make Professor G. Liljequist of the
all urgent decisions and will call a .University of Uppsala (see article
general meeting of all club members at “Meteorology in Uppsala ,” July
least once a year. Under the leadership ESN 31-7:266). The Institute has
of the Secretary of the Directing Corn- a yearly budget of some $125 ,000 which
mittee , the Executive Committee will is used mainly to bring well-known
implement all decisions , and will be scientists to Stockholm for a year.
responsible for coordinating programs Professor T. Sasamori of Nationa l
and disseminating documentation. Center for Atmospheric Research (NCAR)

Each member retains ownership of Boulder , C o b . ,  has been on the facul-
all the subprograms that he (or she) ty since the beginning of the past aca-
develops , hut all members can use all demic year; according to him , Stockholm
subprograms (modules). These modules , is a good place to be in the winter if
written in FORTRAN , will be distributed one wants to work ! The institute ’s
annually on magnetic tape. Brochures financial support comes from a direct
will also be distributed every three annua l grant from the Swedish govern -
to four months describing: (a) new ment through the University of
library acquisitions , (b) changes in Stockholm , and thus it enjoys a rath-
modules previously distributed , and (c) er special status not held by other
a list of modules under active develop ’ institutes or departments. Also ,
ment. The resulting MODULEF Subroutine its relations with the Meteorology
Library promises to be a valuable sup- Department are very close since it
plement to such existing libraries main- shares the same physical space as the
tam ed by IMSL in the US and NAG in Department , and many of its members
Britain , as well as the Argonne Code are on the meteorology faculty . There-
Library maintained fur ERDA , and IBM ’s for e , the Institute plays a unique
SSP and SL-MATH Libraries , role both on an international level
(Garrett Birkhoff , Dept. of Mathematics , through its visiting-scientist pro-
Harvard Univ., Cambr idge , MA) gram and on a national and university
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level in contr ibut ing to the sc i en t i f i c  cannot be expl ic i t ly  handled but must
l i f e  of ~.ne Department.  be parametrized , i.e., accounted for

Docent H. Sundquist is the Depart- in terms of the larger-scale variables.
ment’s Chairman and the Associate Direc- Sundquist and one of his students
tor of the Institute. The Department are interested in these problems .
has about 30 faculty members and students , Their large-scale model consists of
about a dozen of whom are studying for a spherical , five-layer model extending
their Phd. Sundquist complained about down to 25°N in which a pressure-like
the increased administrative load , and quantity is used for the vertical
I cheered him up by saying that this coordinate. Two schemes of convective
ma la ise is shared ‘uy many departments adjustments have been compared , and
in the UK and the US. On 1 July of a Departmental technical report on
this year the Swedish University System this work has been published. Sundquist
was decentralized; this shift in higher- is also interested in the parametrization
education policy in Sweden, wh ich might of forced convection and condensation.
have a strong bearing on educational These occur in a stable atmosphere
policies in other European countries , when an air parcel is mechanically
has been reported in detail by J.W. (rather than thermally) Lifted to
Miller (ESN 30-5:212) and the reader a level at which its water vapor con-
is strongly urged to glance at that denses. Atmospheric flows over moun-
article. The University system is being tains are other examples in which
broken into six regions , each having this forcing takes place ; it is also
its own university which will be respon- found near frontal zones where these
sible for catering to the regional needs. discontinuities can act as wedges
These needs , being of an applied nature , and can lift air parcels. Sundquist
may steer the universties into rather is interested in predicting the amount
applied research; there is also the of cloud water under these conditions
danger that some of society ’s choices and has been using a one-dimensional
may tend to be shortsighted and could numerical mode~ that seems to give
impair fundamental research currently a reasonable cloud-water content.
found at various universities. The next step is to include this model

The Department ’s research can be in a three-dimensional prediction
roughly divided among three broad areas : model. Much of this work will probably
(a) dynamic meteorology and geophysical appear in the Quarterly Journa l of
f lu id dynamics , (b) atmospheric chemistry, the Royal Meteorolog ical Society (of
and (c) atmosphe ric physics. In the the UK) in the near future.
first area, research focuses on the Studies on the initialization
use of simple numerical models as tools of numerical models are important ,
for understanding the parametrization for a number of spurious processes
of various physical processes that can- can be excited and , if unchecked ,
not be explicitly accounted for since can destroy the accuracy of the forecast.
their typical length scales are much Artificial gravity waves that are
smaller than the grid size used in these created by the initialization procedure
numerical models. The word parametriza- in these numerical models are under
tion has here a meaning different from study. The work has both a theoretical
the one encountered in mathematics; as well as a numerical character.
it describes the art by which some of Sundquist deplored the limitations
the limitations inherent in the sometim e imposed on this type of research by
large mesh size found in numerical models their present computer capabilities
is circumvented. To parametrize is (CDC 6400, whose memory is too small ’).
to incorporate in some clever ways the Negotiations are underway to double
physics found on scales smaller than its present memory capacity; much
the mesh size. A good example is cloud cooperation and interaction in work
parametrization : physical processes dealing with numerical modeling is
occurring in clouds have scales ranging envisaged by this Department with
f rom microns (for the microphysics the European Centre for Medium-Range
of wate r droplets) to a few kilometers Weather  Forecasts (see ESN 30- 1:42) .
for the characteris tic size of a cloud , Sasamori is interested in developing
while the model mesh size may be 300. km. simplified atmospheric models in which
Therefore all the physics occurring some of the large-scale processes
on scales smaller than some 300 km that could be accounted for numerically
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are paramet r i zed .  For example , the by 10° long itude). The scavengin
heat flux due to large-scale transient function is also fixed in time an
as well as stationary atmospheric eddies space and is obtained from climatological
and the heating due to sinking motions data .
occurring in the atmosphere as a result At the upper boundary , the downward
of the general circulation are param- flux of certain gases as well as the
etrized. Some of his results provide solar radiation is prescribed as a
surprisingly good agreement with data function of location and time of the
and give hope for understanding these year. Extensive tests were made using
fundamental and complex processes in water vapor as a tracer gas since it
simpler terms . The interested reader is widely measured. CO is also a good
is referred to a previous paper of tracer gas for testing the model since
Sasamori entitled “A Statistical Model it has a long lifetime and its concen-
for Stationary Atmospheric Cloudiness , trations exhibit marked variations
Liquid Water Content , and Rate of Pre- with latitude ; also its sources and
cipitation ” [Monthly Weather Review sinks are well known .
103 (12), 1037-1049 (1975)], to which The third research area deals with
D~Ts work is a sequel. atmospheric physics , i.e., with the

In the area of atmospheric chemistry , physical chemistry of processes taking
Bolin has been interested in the cycle place in upper atmospheric layers .
of various chemical components like This research involves the design of
CO2. sulfur , and nitrogen. He delivered field experiments , acquisition of data ,
The Symons Memorial Lecture of the UK their reduction , analysis , and inter-
Royal Meteorolog ical Society in London pretation. Docent G. Witt , who has
under the title “Role of the Atmosphere been with the Department since 1954,
in the Biogeochemical Cycle .” He is is in charge of a group of five graduate
developing one-dimensional numerical students , some of whom transferred
models in which the scouring of water to the Meteorology Department from
droplets and their evaporation is nod- the Departments of Physics and Chemistry .
eled as a sink-source term for the Research is being done at altitudes
aforementioned chemicals. The model in excess of 50 km by means of sounding
is again of a statistical nature , i.e., rockets launched from the northern
even the large-scale atmospheric proc- tip of Sweden (see ES?? 30-6:287-289).
esses are parametrized. It deals with studies of airglows ,

Somewhat similar research is car- auroras , noctilucent clouds , minor
n e d  out by H. Rodher. He has been constituents.(NO

~ , 
O3~ etc.) and in-

with the Department since 1965 except volves several areas of research in
for the period 1972-1975 , when he taught classical physics (optics, spectroscopy ,
Meteorology fir Nairobi. He is interested aeronomy, etc.). The Department designs
in developing numerical models in which many of the experiments and builds
the chemistry as well as the meteorology the scientific apparatus . Scientific
is present. lie commented that , in the collaboration with the Norwegians ,
past , research in this area dealt either French , Belg ians , Germans , and Canadian s
with diffusion-like models in which as well as US scientists has taken
the chemistry is practically nonexistent place.
or with chemical models in which dynamic Stockholm remains an active and
meteorology is practically nonexistent , attractive center for researchers in

In cooperation with Dr. I. Isaksen a number of fields dealing with atnos-
of the Institute of Geophysics , Universi- pheric dynamics , phys ics, and chemistry .
ty of Oslo , Rodher has developed a two- (Albert Barcilon)
dimensional , spherical model in which
the scavenging by clouds and water
droplets is modeled. The lower boundary
condition is taken at some 200 m above
ground , and a distribution of sources
and sinks of chemicals  is prescribed JO N RL  PEPORT~~
at that level. A small mesh of 200 in
is used in the vertical up to heights See the back of this issue
of 4 km; from 4- to 20-km height , these. for abstracts of current
meshes are 1 km in size. The horizontal reports.
grid is very coarse (10° latitude
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THE INSTITUT DE MECANIQUE OF GRENOBLE was involved in some of th~ experimentsthat measure the height of the free
The Ins titut de Mécan ique de surface by means of a f ine vertica l

Grenoble (1MG) , directed by Dr. G. needle that is made to oscillate at
Lesp inard , is a research center compris- 50 Hz. These oscillations break the
1mg full-time scientists from the Centre free surface and eliminate spurious
National de la Recherche Scientifique errors due to surface-tension effects;
(CNRS) and some of the faculty members a servomechanism adjusts the vertical
of the lJniversité Médicale et position of the needle so th’at it
Scientifique de Grenoble , the Ecole resides half the time in air and half
Nationale Supérieure d’Hydraulique and in water; hence , the mean pos it ion
the Institut National Polytechnique de of the needle is indicative of the
Grenoble. Each of these four research water elevation . Le Provost’s research
groups is autonomous , but all share the interests have shifted somewhat toward
administrative burdens of the 1MG group. the development of numerical models
The four groups dif f e r  in size , but all that represent conditions either in
are fused by their common interests in the experiment or in nature. The
the various facets of fluid flow. The models use conventional schemes
groups ’ designations and their respective for wave notions and also use new
numbers of scientists are as follows : algorithms as well as finite-element
Hydrology (14), Soil Mechanics (41), and spectral methods .
Hydrodynamics (31), and Fluid Mechanics Also involved in these studies
(21). I will discuss in some detail are Professor J. Kravtchenko and Drs.
only the activities of the last two R. Carcel , B. Bertrand, and H. Didelle.
groups. They are using this rotating platform

The Hydrodynamics Group , under the under contract to perform several
direction of Dr. J.P. Germain , is divided simulation studies pertaining to
into four sections , each headed by a coastal circulation along the Brittany
section leader. The problems considered coast and atmospheric circulations
by these sections fall under: (1) Waves in the Alsace plain. Such studies
and Tides , (2) Theoretical Water-Wave are being sponsored by Electricité
Studies , (3) Experimental Water-Wave de France , which has a major commitment
Studies , and (4) Cavitation . The first toward establishment of nuclear power
section is headed by Dr. G. Chabert plants in these locations. Didelle
d’Hi~ res who , some fifteen years ago , is doing an experiment to determine
was responsible for the design of what the recirculation in the plain of
is probably the largest turntable in Alsace caused by the presence of the
the world (14-in diameter). The motiva - Vosge mountain ridge. These mountains ,
tion for such a gargantuan piece of only about 1000 m high , ar e embedded
apparatus lies in the development of inside the planetary boundary layer
a scale model capable of accurately which extends to about twice this
modeling tidal oscillations in the Eng- height. One of the experimental diffi-
lish Channel. At that time , France was culties , then , is to provide a thick
envisioning construction of a huge tidal enoug h boundar y layer and to analyze
power generation station in the Bay the effect of the mountains on the
of the “Mont Saint-Michel ,” off the boundar y-layer flow . }~~r air , under
coast of Brittany . The experimental laminar condition s , ‘he boundary-
set-up ingeniously modeled the energy layer thickness is a :out 1 cm. There-
input as well as its leakage , the mean fore , to provide for a thicker boundary-
currents , and the dissipation due to lay er the flow must be rendered turbulent.
the shallowness of the Channel. Model This is .i~ hieved by i varie~~ of grids
predictions were found to be within 1% arranged in su~ h a ~h i on that
of observations. The coastal outline they disru i ’ the 11 moving over
was then modified to account for the these obstacles and j ender it turbulent.
tidal power-generation station , and it The second section , dealing w it h
was concluded that such a station would the theoretical treatment of water
not appreciably affect the tidal reg ime wave s, is headed by Germain. He
in the Channel. Dr. C. Le Provost , and his students have been interested
who is in that group , has refined tidal in critically reconsidering the various
theory in the last few years and discov- theoretical representations of surface
ered some new tidal components. He gravity waves . These waves are
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characterized by a set of parameters interact for a short time , wh ile in
and , depend ing upon the numerical mag- the former case the interaction takes
nitude of these parameters , different place over a much longer time.
theoretical representations are used. Mrs . Pinette , on e of Germa in ’s
Germain and his students have systemat- students , is conside ring the propag at ion
ical ly explored the nond imensional space of a so litary wave on to an obs tacle
in wh ich each poin t charac terizes a given of circular or other cross section.
wave regime. He pointed out that , in Mr. M. Helal , a lso one of Germa in ’s
order to obtain an analytical represen- students , is investigating the prop-
tation of surface gravity waves capable agation of conoidal waves (waves whose
of handling the most general boundary shape is more complicated than the
conditions , one must include , in addition sinusoidal waveform) in a tank contain-
to the conventional terms, an infinite ing two fluids of slightly different
ser ies of exponen tiona lly decay ing terms, densities and thicknesses . These
For more details , the interested reader conoidal waves are excited at the inter-
is referred to the article by Germain face between the two fluids when the
and L. Gulli , “Eau peu profonde : Pas- tank is made to oscillate about a
sage d’une onde sur une barribre horizontal axis in such a manner that
verticale immergée ,” Num~ro Special one of the internal modes is excited.
dee Anna tea Rydrographi quea (1977) and Dr. C. Marcou is in charge of the
to one by A. Tempervil le , “Interact ion third section dealing w i t h  experimental
non-l inéa i re  dans la th8orie de l’eau s tudies  of water  waves . He works in
peu profonde ,” b c .  c i t .  close cooperation wi th  Germain ’s section

By using these techniques , Germa im since many of the theories are tested
was able to verify with great precision in the laboratory ’s wave tanks
some of T , Maxworthy ’s experimental find- (one 25 m x 0.8 m x 0.75 in, another
ings on solitons reported recently in 35 in x 1.2 m x 0.5 m , and two 2-m-long
the Journa l of Fluid Meohanica [76, wave tanks). Various more-or-less
Part 1, pp. 177-185 (1976)]. He 1i~

’pes sophisticated wave generators are also
to submit his work to this journal in used. One area under investigation
the near future. A solitary wave , first deals with the propagation of waves
observed well over a century ago, is in water at rest. If the wave maker
a localized travelling wave with a single has a sinusoidal displacement , the
cres t and , strictly speaking, of an first few waves exhibit characteristics
infinite wavelength. A soliton is a sob- very different from those generated
itary wave solution of a wave equation after a steady state is reached. The
that preserves its shape and velocity first few waves are good approximations
upon collision with another soliton. to solitary waves. The generator
This concept has applications in theoret is stopped when the first wave reaches
ical science and engineering . The inter’ the opposite end of the tank. When
ested reader is referred to ‘a review the depth—made nondimensional by divid-
paper on the soliton concept: “The ing by the wavelength—falls below
Soliton: A New Concept in Applied 0.12, several secondary waves appear.
Science” by A.C. Scott , F.Y.F. Chu, Ano ther study deals with the propaga-
and D.W. McLaugh lin , Proceedinga IEEE tion of waves through an immersed slit.
61(10), pp. 1443-1483. Part of the wave is reflected and par t

By introducing stretched coordinates is transmitted , and two strong eddies
in space and slightly modifying the time form near the entrance and exit of
var iab le, Germain obtains a set of equa- the slit.
tions that describes the propagation Dr. E. Hopfinger is in charge of
of solitons. These equations can handle the Fluid Dynamics Group. The main
propagation in both directions , while research areas deal with turbulence
some of the mo re standard equa tions in and tra nsit ion in homogeneous as wel l
this  field are limited to the description as stratified ~1ows and with magneto-of sol i ton dynamics in a s ingle , chosen hydrodynamics (MHD) ; both a n a l y t i c a l
direction . Germain argues that nonlin- and experimental studies on turbulent
ear interactions between solitons are flows are carried out. Hopfinger has
not the same when the solitons move in collaborated with scientists of the
the same direction as when they move Laboratoire d’Electrostatique (also
in opposite directions . In the latter at Grenoble) in investigating experi-
case , as they cross each other they mental problems of convection in the
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presence of a des tab ili zing body force Rinduced by electric fie lds [see Lacroix , ______________________________________

Atten , and Hopfinger , “Electroconvection
in a dielectr ic l iquid layer subjec ted
to unipolar injection ,” J. Fluid Mach.
69, 539-563 (1975)]. Hopfinger is also WIND POWER—THE WEST WIND DOTH BLOW
Tiiterested in the generation of turbu-
lence across a density interface [see To the visitor to Britain , it will
Hopf inger and Toly “Spatially decaying come as no news that the British Isles
turbulence and its relation to mixing are situated in one of the windiest
across dens ity interfaces ,” J. Fluid regions on Earth. The strongest winds ,
Mach. 78, 155-175 (1976)]. He is seeking averaging 7.8 m/sec , are to be found
support from the CNRS to investigate on the west coasts of Ireland , Wales ,
the decay of three-dimensional turbulence and Scotland. Other coastal winds
and its evolution into two-dimensional clock in at 5.6 to 6.7 m/sec on the
turbulence when a grid is made to oscil- average; inland winds go at about
late vertically in a rotating cylindrical 4.4 n/sec. A survey conducted by the
container  f i l led  with a liquid. E lec t r ica l  Research Association in

Hop finger is also involved with 1955 identified 39 sites where the
the dynamics of density currents.  Such average wind speed exceeds 8.9 m/ sec ,
currents are induced by the presence a figure then thought to mark the
of fluids of different densities slipping threshold for the economic generation
past one another. Meteorological appli- of electrical power by wind-power har-
cations involving density currents are vesting devices.
numerous ; yet , Hopfinger~ s research deals It is likely that a good number
with a more spectacular natural phenom- of additional land sites can be lo-
enon : avalanches or, more precisely, cated , if the UK authorities choose
powder avalanches , for , as am avalanche to do so. What , then , is the status
forms , dry snow crystals are picked of wind-power development in the UK ,
up at its leading edge , and the density and what is its potential for becoming
of the fluid inside the avalanche is an impbrtant power source for the coun-
very different from that of the ice crys- try? This report looks first at some
tal’s free air. An experimental study technicalities of windmills , then at
simulated this flow in the laboratory the economics and siting problems for
by usi ng br ine and fre sh water layers , the UK. (The International Symposium
with the brine flowing on an inclined on Wind Energy Systems held at Cambridge
plane. The density ratio found in the on 7-9 September 1976 has been reviewed
natural phenomenon is not modeled prop- by R.H. Nunn recently; ES?? 30-11:494
erly; thus one must allow for such a and C-3l-76 . These reviews should
shortcoming when interpreting laboratory be consulted for a broad global account-
or field data. For more details , the ing of wind-energy technolog ical
reader is referred to Tochon-Danguy and developments .)
Hopf inger , “Simulation of the dynamics The first fact of life about wind-
of powder avalanches ,” Proceedings of mills is that their theoretical maxi-
the Grindelwald Symposium on Snow mum efficiency is usually taken to
Mechanics , No. 114, 1974, be 16/27 (59%). This limit follows

The Institut de Mécanique de from the fact that extraction of power
Grenoble is an exc iti ng place to spend f rom w inds en tails slowin g the w ind
a sabbatical year for US investigators down on its passage through the area
work ing in the areas discussed above, swept out by the mill blades. The
Research support for such activities second fact is that the energy theo-
in Prance is difficult to come by, bu t re tica lly ava ilab le for w in~Imills var-
this group is trying hard to enjoy more ies as the cube of the wind speed.
interaction with the English-speaking This would seem to imply that the
scientific community. (Albert Barcibon) windier sites are preferable , and pro-

vision should be made to use the
fiercest winds that develop . The first
inference is generally true ; the sec-
ond is misleading . In fact, the eco-
nomic optimum is reached when the
rated wind speed for the windmill is

302

~



ESN 31-8

1.5 to 2 times the average speed. At
h ighe r speeds , the load-fac tor  drops
off  from a typ ical fi gure of perhap s
about 40% to 20%. Also , hig h-wind 70speeds pose a severe construction prob-
lem , since large stresses nay be devel-
oped that have wrecked windmills in the bO 

-

_____________________________
past. The designer ’s goal is to provide
some means for protecting a windmill
from high gusts, ignoring the apparent
loss in power-harvesting.

The UK ’ s leading new windmill design , 40—
invented by Peter Musgrove , Reading
University, pays particular attention 

—to the wind- gust problem. While wind-
mills have historically been horizontal-
axis devices usually, the simplicities 20— .
and economies of ver t ica l -axis  n il ls  

________

appear to be emerging , and Musgrove ’s 5
mil l , called a var iable-geonetry 10 2
ver t i ca l -ax i s  windmil l  (VGVAW) , follows
this trend. His design starts with the — —  _____ — —
ideal aerodynamic configuration for
vertical-axis mills—H-shaped , with _

~~wblades that are straight and vertical ,
connected to a horizontal cross-arm;
see the schematic diagram . If the con-
nection is rig id, excessive bending 70 in 4ia4ne~er — 2.5 MW power
stresses develop in the cross-arm at
high speeds . In the VGVAW the blades
are hinged to the cross-arm , Tie wires,
used to feather the pitch , run from each Schematic diagram of the variable—geometry
blade to an extension spring housed w i t h -  vertical-axis windmill , mounted in shallow
in the  central  ro ta t ing  sha f t .  This waters. The blades are depicted in a p081—
shaft  is supported on bearings , and it tion canted from the vertical (dashed line)
t ransmi t s  the m i l l ’ s output power to by a reasonably strong wind.
the load at the base, The more direct
connection of the ro ta t ing  members to
the load in ve r t i c a l - ax i s  mi l l s  is an I4usgrove ’s design has been pa tented
advantage over ho r i zon ta l  ones,  by the Nat iona l  Research Development

In winds of average speed , the Corporation and is being licensed
spring tension holds the blades upr igh t  to m a n u f a c t u r e r s .  A w ind- tunne l  tes t -
against  a hinge stop. When the speed ing program has been set up at Kingston
increases , the increased centrifugal Polytechnic to help optimize new mill
forces make the blades lean away from desi gns.
the vertical , reducing stresses. The A disadvantage of vertical-axis
spring constant is chosen so that the mills , compared with horizontal ones ,
blades become almost horizontal in very is that they are not self-starting,
strong winds ; no additional devices are since the torques exerted on opposite
required. Furthermore , the straight- blades , s t a r t ing  from rest , counter-
blade design permits inexpensive con- balance. This is not the case once
struction. In the 3-n-diameter mill the mill is set in revolut ion , when
in operation on the Reading University the torques depend on the velocities
campus , the blades are made of m .ihogany . of blade elements relative to the wind
Fiberglass and extruded aluminum are velocity. An advantage of vertical-
being considered for larger models , axis mills is that they do not require

being or iented for wind direction , as
is the case for horizontal ones.

There apparen tly is agreemen t in
the UK that innovative windmill designs
can and will be developed. Disagree-
ment centers on the extent to which
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the UK should include windmills in its about 30 diameters  apart.  The antici-
energy strategy . As one would antici- pated cost—a very tricky quantity
pa te , Musgrove is a strong advocate to forecast—is variously reported
of pressing forward vi gorously on wind to be somewhere between £150 and £250
power , in the belief that wind-generated ($250-400) per kW. This does not in-
power can compare favorably with the d ude the cost of energy storage ,
power produced by conventional systems . a vital adjunct to wind-power systems.
This position is not supported in Energy On the question of storage , Mus grove
Pape r Number 21, just issued by the has pointed out that the major natural
Energy Technology Support Unit (Harwelll gas fields are located in the southern
for the UK Department of Energy, enti- North Sea and would make ideal energy-
tied The Prospects for the Generat ion s torage reservoirs when exhausted.
of Electricity from Wind Energy in The proposed technique is to store
the United King dom . ETSU ’s conc lus ion ener gy by compress ing a ir into these
is “that although aerogenerators might reservoirs . A criticism of this sug-
be economic on certain hill sites if gestion is that the energy that would
series manufacturing costs could be be stored in this manner is of the
held down at relatively low levels of same order as the energy required to
prod uction , a clear economic case can- provide the air compression . Further-
not be made for a programme large enough more, the air would be heated in the
to make a significant contribution to process . Musgrove recognizes the heat-
the nation ’s energy supply. Aerogener- ing problem but believes that it merely
ators on such a scale are likely to points to an initial period in which
become more attractive only in the more the temperature is raised to a steady -
extreme scenarios of the future, for state value ; critics say that that
instance , scarcity of fuel oil or a temperature exceeds a safe limit
nuclear moratorium . To cover these for the rocks that form the reservoir
possible futures , the prospects for walls.
achieving better performance and cost Storage provision is required by
comparison should be kept under review the intermittence of wind power. The
so that , should the prospects improve , same is true of wave power , an energy
the design and construction of demon- alternative that is receiving even
strations plants on operational sites more attention in the UK than wind
could proceed with minimum delay .” power (and will be reviewed in a fu-

Responding to arguments regarding ture ES?? article). As one man stated
aesthetics , Musgrove has concluded that to me , “The waves will come rolling
banks of w i n d m i l l s  should be sited in in if there is a wind anywhere across
shal low o f f shore  waters , as the Dutch the A t la n t ic ,~ but a w indmi l l  needs
in tend to do. Presumably ,  aesthetic wind blowing ‘on the spot. ” The fu l l
b l i g h t  is thereby reduced , and the argument  concerning storage must be
average wind speeds offshore may be immersed in a total energy strategy ,
favorable; a survey is in process. however. The inclubion of wave power
Furthermore , Britain has a large area as a significant but restricted con-
of windy shallow waters near its shores , tributor to a national power grid could
particularly in the southern part of minimize the disadvantage of intermit-
the North Sea, where there is a large tence that wind power mus t bear.
region with water depths less than 20 m, A comparison between wind power
Siting in deeper waters would increase and wave power is one that energy au-
construction costs , and farther from thorities must make . Musgr ove has
shore the electrical-transmission costs already made such a comparison in a
would be excessive. written contribution to Nature  [262,

In shallow locations , Musgrove would 206 (1976)]. In it he concluded
construct banks consisting, typically, that wind-power systems are the more
of 400 mills in a 100-km 2 are a. Each attractive. The argument here centers
mill would be rated at 2.5 MW (with on the energy-recovery period—the
a 40% load fac to r ) ,  making the bank amount of time that a system must op-
a 1000-MW power source—a figure that erate to recover the energy required
is typical of large power plants now to produce and install the system.
under construction. The packing of His estimate , adm itt edl y crude , for
mills in this area is reasonable , since windmills is about 1.1 years. In the
ther e is neg li g ible velocity interfer- case of wave-power systems (in particu-
ence between then when they are located lay , one being developed by S.H. Salter ,
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Univ. of Edinburgh) ,  Musgrove calculated night and early morning hours , stored
a recovery period of 16 years. This as internal host energy, which is de-
la t te r  figure is ful ly  contested by wave- livered during the rest of the day.
power advocates , who would reduce the They are attractive to the electrical-
estimate by at least a factor of 100. supply industry because the input en-
Apparent ly  the est imated recovery period ergy can be delivered when the demand
for windmills is accepted as reasonable, is relatively low—during the off-peak
The argument on the recovery period hours, They are attractive to users
for wave power wi l l  be out l ined in the because the price during off-:peak pen -
future ESN art ic le  on wave power. ods is reduced (if a suitabla two-rate

All that seems safe to say in con- meter is installed), reflecting the
clusion is that , although f inal  answers lower cost of supply.
are uncertain, wind-power research and Storage radiators , as they are also
deve lopment is warranted in the UK. called, were first introduced into the
Mus grove ’s “fall-back” position coin- UK in the 1950s , in tended for  use in
cides with the full evaluation of wind- commercial and industrial premises .
power po tent ia l  by critics. That is, In 1957, the British Electrical Devel-
even if the winds are not utilized opment Association published its recom-
for large-scale , general-purpose power mendations for the desi gn , installation ,
applications , there is a substantial and use of this equipment. Because
demand for small windmills with outputs they were intended for commercial
in the range from 0.1 to 10 kW, primar- and industrial usage , their styling
ily on farms and in remote locations , and size were hardly considered , the
Newer windmills appear to be combining storage method was not optimized ,
very attractive engineering design and no thermal-charge controller was
with very reasonable aesthetic design. incorporated ; only room thermostats ,
(A. Sosin) anticipatory controllers , or time-

switches were used.
By 1961 some manufacturers offered

domestic units , supported by a national
advertising campaign. The growth over
the next decade was tremendous. In
1962-1963 , the storage-heater load

NIGHT-STORAGE HEATERS—ENERGY was 600 MW; in 1973-1974, 13,585 MW.
CONSERVATION , RESEARCH , AND ECONOMICS These f igures were fur ther ref lected

in the average daily electric utilities ’
Standing relatively inconspicuously, load factor (i.e., ratio of power used

and certainly innocuously, in every to power available), wh ich wen t fro m
other ONRL ground-floor office is a 72% in 1960-1961 to 86% in 1972-1973.
metal-cased contraption approximately From the consumer ’s vantage point, the
4 ft wide x 3 ft high x 1 ft deep, succe ss of storage he aters can be
Since it apparently makes no sound and traced to two considerations . First ,
posse sses no doors or drawers , its func- the night electricity tariff made elec-
tion is less than obvious . The major trical energy no more costly than al-
clue is two knobs. One is marked ternative fuels. In 1976-1977 in
OUTPUT—HIGH, MEDIUM , LOW; the other London , the daytime rate (0700-2300)
is marked INPUT—MAX, with a notice : was 2.225 pence per kwh and the night
DO NOT COVER THIS HEATER. “Ah, we are ra te, 0.932. Second , the storage sys-
getting warmer.” tens required only a small capital out-

I shall not attempt to carry the lay, and ins ta lla tion cos ts compared
mystery any further. The unit is a favorably with those of alternative
night-storage heater , with an additional fossil-fuel domestic central-heating
outlet duct to an adjacent room, Yet systems . Thus , the storage sys tems
I suspect that there are many in the were very attractive to the occupiers
US who might  well ask at this point , of existing houses that had no central
“Just what is a n igh t- s to rage  heater?” heating (still not uncommon) and to

Night-storage heaters are (or were— public housing enterprises in areas
see the end of this article) a signifi- not served by gas.
cant factor in Britain ’s energy equation. Three forms of storage radiators
The purpose of storage heaters is are available. The bas ic one opera tes
straightforward—electrical energy is without moving parts , controlled simply
delivered to the heater during the late by an input-charge controller. The
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leve l of input is manually set by the switchable). The last insulation was
consumer and adjusted only once or not developed beyond the research stage.
twice per .year. As the heater dis- Storage materials include the fol-
charges , it continually warns the house lowing , along with their costs and vol-
throughou t the 24 hours . A second class umetric heat capacities: water (cheap ;
includes the fan-assisted and damper- very low); fosterite bricks (moderately
controlled radiators . In both of these , cheap; medium); ferric-oxide bricks
the heat le f t  in the core towards the (moderately cheap ; high); alloy cast
end of the day can be extracted , with iron (expensive ; h igh) ; mol ten
the use of either manual ly  or au tomat i -  NaNO ,/Na N O. % ( - - - ;  h igh) ; mol ten  aluni-
cally set controls. Finally , there are mum f - - - ;  Mg h ) ;  ca l c ium-ca rbona te
storage fan heaters , possess ing the high- dissociat ion (cheap ; very low) .  The
est input ra t ings .  They include more last two storage materials were not
substantial core insulation and contain developed beyond the research stage.
a fan to distribute warm air , controlled The listing above should alert the
by a thermostat either integral with reader to the overwhelming factor in
the hea ter or preferabl y remotely sited the development of storage heaters—
in the room. The amount of charge ac- cost. In general , the items on each
cepted is generally established by a list become more sophisticated—and
thermostat located in or near to the more costly toward the end of the list.
core . Maintenance requirements are al- But only a small amount of sophistica-
most n i l .  A typical  cost for a 3-unit tion is tolerated by the economics
storage system installed in a 3-bedroom here, For example , fan-control and
semidetached house is about £350 ($600) ; ducts are about the full extent of so-
with current available in te res t  arrange-  p h i s t i c a t i o n  for room radia tors , and
ments , this would be approximately £100 simple case emission is widely used.
per year for a five-year period. A Only central heating systems nay resort
still more sophisticated development to air-water heat exchangers . Ceramic
is the “Electricaire” system , a central- bricks dominate the usage among storage
core ducted-air heating system that re- materials , although cast iron is common
sembles conventional American heating in central units. Water , obv iou sly
systems in layout and is more appropri- the least expensive from a material-
ate for new houses, investment point of view , actually in-

The research challenges of storage volves a high cap ital cost and is re-
heaters lie mainly in the thermal- stnicted to custom-built systems ,
transfer design considerations and in and refractory concrete is limited to
the selection of materials for optimal prototype systems in which the storage
insulation and energy storage. A sun- is distributed over the walls of the
mary of the different output systems rooms. The molten-salt system was
(suppl ied by the E l ec t r i c i t y  Council) abandoned because of inadequate heat
lists the following types, along with transfer once a solid phase has star ted
their costs and flexibilities: case to form and because of corrosion.
emission (very cheap; none); convective The optimization and design of ma-
ducts wi th  dampers (moderately cheap ; tenials are the concern of the Materi-
l im i t ed ) ; f an -as s i s t ed  ducts (moderately als Science Section at the E lec t r ic i ty
expensive ; moderate); fan-controlled Council Research Centre (Chester ,
ducts (moderately expensive ; high); Capenhurst , UK) , under the direction
air-water heat exchangers (expensive ; of W.T. Eeles . In this work there is
high); steam-water heat exchangers (very considerable room for improvement in
expensive ; high). Developmental work m a t e r i a l s , but the sect ion has found
on the last has been discontinued at technical sophistication secondary to
the research-prototype stage. i n i t i a l  cost and reliability. For ex-

Thermal insula t ions  are given as ample , they developed a fe r r ic -oxide
the following, along wi th their costs core material and an evacuatable insu-
and spec ific thermal resistivities : lation jacket , to reduce the size and
mineral-fiber blankets and boards (cheap; to allow controllable output in a free-
low); ceramic fiber (expensive ; medium) ; standing radiator. The core material
ceramic/mineral powders (medium ; corn- found a market , but not as intended ,
bined storage and insulation); silica in central storage units. The vacuum
aerogels (expensive ; high); evacuatable insulation did not get out of the
fibrous insulation (very expensive ; laboratory because , even in mass-

produc tion , the fabrication costs of

306 



ESN 31-8

the envelope would have been excessive A PLACE IN THE SUN: SOME SOLAR
and the reliability questionable. ENGINEERING IN ISRAEL

It might seem that the US would
do wel l to consider promoting storage The search for energy alternatives
heaters in its energy-conservation pro - in Israel , a land of seemingly contin-
gram. Certainly the record in Britain ual sunlight , foc uses on solar  ener gy
up to 1973 leads to this conclusion , very quickly. The optima l method of
Then a funny thing happened. In 1973, harvesting this energy is a matter of
the market growth of storage heaters research in a number of Israeli insti-
and technical advances virtually ceased. tutions. Professor A. Braunstein ,

Clearly 1973 is the year of OPEC. Holon Campus , Tel-Aviv University, has
Why should the price of oil affect elec- adopted the definite position that so-
tnical storage heaters? The f i r s t  step lar energy will be the prime energy
in the answer to this question is ob- source for Israel—indeed for a major
vious.  The price of oil impacted di- fraction of the world’s nations—in
rectly upon the price of electrical the not too distant future and that
energy ; the cost of electrical energy solar cells are the preferred means
has none than doubled since 1973. Nev- for collecting this energy . Given this
ertheless , the d i f f e r e n t i a l  between s t a r t i n g  point , Brauns te in  has decided
day and might  rates has general ly been to take the next step—to engineer the
preserved. But—and this  is the key— solar-cell systems that will be needed.
the ni ght  electrical rate is now usu- Braunste in  and his group , cons is t -
ally higher than the cost of gas - f i red  ing of three senior people , f ive MS-
systems . To compound the d i f f i cu l t i e s, or PhD-candidate  s tudents , and l i t t l e
the f l e x i b i l i t y  of gas is greater,  f i nanc i a l  support , have , accord ing ly ,
Storage heaters require an essentially been occupied with the following activ-
24-hour heat ing program ; gas systems i t ies :  operat ion of a solar-powered
are characterized by almost instantan- automobile , des ign of a radiation (in-
eous response. Furthermore , those solation) meter , design of a solar
clever people down at the Gas Board house , research on a new ba t te ry-
have been busy with the i r  own engineer- s torage system , and general solar-
ing effort. Britons can now purchase system engineering.
a wall-hung gas “boiler ,” approximately Solar-system engineering starts
2.5 ft high x 2 ft wide x 1 ft deep, with the acceptance of solar cells and
that vents directly to the outside (re- their characteristics , namely, low dc
quiring no chimney) and consumes no voltage and low current generation per
precious floor space. cell. The obvious fundamental problem ,

The history of night-storage heat- considered by Braunstein at al., in
ers in Br i t a in , it seems , demonstrates an elementary initial analysis , is the
the uncertainties that energy-policy optimal method of series and parallel
planners face and the direct influence connections . The problem becomes
of market considerations upon labora - more realistic , more difficult , and
tory research on low-technology appli- less determined when ideality is re-
cations . It will be interesting to moved and “fault conditions” are con-
observe how often , albeit in different sidered. Solar cells are not identi-
forms, this example is repeated in the cal. One or more cells may become dis-
develop ing energy program in the US. connected , leading to an open circuit
(A. Sosin) in one or more parallel branches. Sim-

ilarly , cells may become short-
circuited. All of these are obvious
faul ts tha t the sys tems eng ineer must
consider.

Slightly less obvious is the prob-
_______________________ 

lem posed by the shadow ing of one or
.ONPL REPORTS] more cells from the sun. Braunstein

at al. have provided a beginning basis
for faul t cons idera tion s in a paper

See the back of this issue in the Journa l of the Association
for abs trac ts of curren t of Engineers and Architects in Israel
reports. (p. 48, Jan. 1976).

Stil l other sys tem fac tors tha t
ha ve been examined include t i l t  angle

307

—~~ - --—— ~~ .,——— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —.,~~~~—~~~—-— - —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .— ,..—~~



ESN 31-8

for the solar-cell arrays, tracking, the search for new battery systems ;
and atmospheric contamination, his group is currently examining a pro-
Brauns tein et al,  have given the angles pnietary room-temperature system that
for max imum power outpu t for var ious Brauns te in fee ls shows strong promise.
latitudes , and solar-declination values. Braunstein ’s major  sys tem project
Sun tracking generally is energetically of the future is the building of a one-
advantageous , but the complications and family house, wi th the pr imary power
expense make it quest ionable in appli-  derived en t i re ly  from solar  power.
cation ; in fact , Brauns te in  feels  that  Al l  of the electric power is to be de-
track ing is not economic even in large rived from solar cells; solar-panel
systems , collectors will be used for heating

The study of the effects of dust , and airconditioning. Lead-acid batter-
sand , and other contaminants  does not ies will provide the off-solar power.
lend i t se l f  to mathenatical  ca lcula t ions , Construction is scheduled to take place
and so Braunstein set up an experiment in Tel-Aviv and Beersheva during a four-
near Beit Dagan , Israe l, in which the year period and costs will be approxi-
solar arrays, covered with Perspex mately IL 414 (about $400,000).
(luc ite) and Lec tane , were maintained The most sensational project that
at a 30° s lant .  Braunstein has engaged in is the solar

The degrada tion of performance by automobile. To prove that such a con-
contamination was quasiperiodic. From cept is not pure whimsy, he actually
spring through autumn , the arrays were drives the automobile routinely.
covered more and more with dust and In fact , it should probably be more
other contaminants. By September , the accurately termed a solar-assisted
efficiency had degraded to about 63-64% vehicle. It is a US-buil t  “Cit icar , ”
of maximum . With the advent of winter powered mainly by lead-acid batteries.
rains , the cell arrays were washed suf- Braunstein has added panels of silicon
ficiently to recover to the 90-95% solar cells to the roof and to the
level. fronthood section. With 16 modules

Solar systems are , almost inevitably , of 36 cells each , the solar supply con-
linked with energy-storage systems . tributes about 1 kW , according to
Braunstein et at. have devoted their Braunstein, for more than a 25% extra
attention to battery-storage systems, car range (normally ~60 km), Despite
They have examined performance charac- the obvious current limitations in per-
teristics during a variety of operating formance , he is enthusiastic about the
cycles. Since batteries form a major eventual marketability of electric
component of the cost of a solar- automobiles employing solar assistance
electric system , protection of batteries for suburban travel and is looking into
from excessive overcharge is important, improving the driving features of the
and Braunstein et at .  have des igned a automobile (e.g., improvement in the
charg ing control system based on the relay system to provide a smoother
use of E-cells.  An E-cell is an elec- drive). (A. Sosin)
trochemical device with two electrodes ,
one coated with si lver and the other
with gold. The small current flowing
through the E-cell causes a silver de- ENGINEERING
posit from the silver-coated electrode
onto the gold-coated one. As the E-cell
is discharged , its voltage rises to
about 0.75 V , a value determined by the
silver-electrode substrate material. ELECTRIC VEHICLE DEVELOPMENT CONFERENCE
By use of a voltage comparator, the
voltage of the E-cell  can be employed On 31 May and 1 June 1977 , a con-
to t r i gger a switching system and ter-  ference on electric vehicles (EVs) was
minate  bat tery char ging, sponsored in London by the E lec t r i c

Using B-cells as a basis , Brauns tein Veh icle Developmen t Group , an organi-
has also designed am insolation meter zation devoted to advancing the design
that measures insolation levels contin- and utilization of EVs, While the
ually; this radiation meter is currently group ’s membersh ip is drawn from EV
available from a US producer. His con- and battery manufacturers in England ,
cern with batteries as adjuncts to a the Continent was well represented
solar-collector system has led him to among the speakers and audience at the
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Conference.  The presentat ions  const i -  one gal lon of gasol ine  contains as much
tuted a mixture of new developments , energy as 850 lb of lead-acid storage
surveys of past work , and prognostica- batteries. The EV’s energy requirement
tions regarding the future of EVs. Un- per ton-mile will be approximately the
f o r t u n a t e l y ,  as wi l l  be evident la ter , same as t ha t  of a gasol ine-powered ye-
the sales motive adversely a f f e c t e d  the hid e. A l l o w i n g  for  the  d i f f e r e n c e
c red ib i l i ty  of technical data presented. in efficiencies of electric and gaso-

The opening address was given by line motors , Ratcliff then concluded
Dr. E. McEwan (Joseph Lucas , Ltd., that the maximum range of EV5 with
Birmingham), who made estimates of the Pb-acid batteries is equivalent to ,
future pattern of energy usage and the at most , a few gallons of gasoline—
role of the EV. His forecast for non- perhaps 50 to 75 miles. Batteries of
nuclear fuels is unfavorable. North higher energy density will increase
Sea oil , in his opinion , will not be this range , of course; in the opinion
a “bonanza” for England , for he consid- of some speakers a five-fold improve-
ered it unrealistic to think that one ment may be possible.
country would be permitted to enjoy an- R.G. Acton (Oldham and Son, Ltd.,
pie supplies of oil while neighboring Denton , Greater Manchester) explained
industrial nations suffer shortages, the practical considerations that limit
Coal is available but not easy to obtain energy density in batteries . Inert
nor to use in an environmentally accept- components comprise over half of the
able manner . He said tha t  the “na tu r a l -  to ta l  cell we igh t , and only  a modest
food types ” are promot ing a l t e r n a t i v e  reduct ion in the weight  of these corn-
sources such as solar and wave energy , ponents appears feasible. Acton ex-
but he expects their  fu tu re  con t r ibu t ion  pects  the energy densi ty  of the Pb-acid
to be small—no more than 10% of the ba t t e ry  to be increased about 20% in
total demand. A wave-energy absorber the next five years. Its present en-
600 miles long would be required to fur- ergy density was widely quoted in the
nish one - th i rd  of Eng land’ s energy re- Conference as 35 Wh/kg and was used
quirenent , for example. in discussions of vehicle range. But,

McEwan ’s conclusion was that only as was pointed out by C.D. Keizer
nuclear  p l a n t s  can supply Europe ’s re- (Technical University of Delft),
quirements in the 2000-2025 period. 25 Wh/kg is a more realistic life-
E l e c t r i c i t y  wi l l  then be the major en- average value , and this number nay de-
ergy vector between source and consumer, crease further under practical condi-
Petroleum-based liquid fuels will still tions of use.
be used , he believes , in spec i a l i zed  Another  ba s i c  l i m i t a t i o n  of the
appl ica t ions  such as a i r c ra f t  propuls ion , EV lies in the power c a p a b i l i t y  of the
but such consumption will be minimized , charging circuit. Ratcliff stated that

In McEwan ’s opinion , the electric a gasoline pump tha t  de l ivers  10 g a l / n m
automobile is s t i l l  years  away , but EVs is supplying energy ~t the ra te  of
for short , scheduled t r i ps—such as 20 MW . An e l ec t r i ca l  conductor  to fu r-
buses and vans—have immediate  applica-  n ish  such power at domestic volatages
t ion . He s tated , however, that the time would require a diameter of 16 in . ;
required to introduce a new form of so such charg ing rates are out of the
transportation is about 25 years , and question. Acton pointed out that , for
so e f f o r t  on the e lec t r ic  automobi le  long l i f e , present  ba t t e r i e s  must be
should beg in now , His response to the charged over a period of hours. He
objection that terrorists may obtain expressed hope that a one-hour charge
plutonium produced by breeder reactors will eventually be possible without
was as follows : “The Eastern Bloc na- detrimental effects, This would in
tions are going to build breeder reac- turn make the power capability of the
tors whether or not the West does so. charging point the limiting factor.
Thus the Pu will be available anyway , He estimated that 50 kW might be re
and we can only hurt ourselves by not quired , and that this is the maximum
going to the breeder reactor.” one could hope to draw from a residen-

Limitations of Electric Vehicles. tial supply (50 kW/240V ~ 200 A). Less
Almost every speaker at the Conference ambitious numbers were cited by
mentioned the EV’s limitations in regard H.G, Plust (Deutsche Automobilegesell-
to range and recharging time. C. schaft mbH , Esslingen , FRG), who used
Ratcliff (Electricity Council Research 81 Wh/ton-km for the energy requirement
Centre. Capenhurst), pointed out that of an EV and showed that a l20-V , 10-A
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circui t  in ten hours can provide enough ranges was a matter of some dispute .
energy for 148 ton-km , or enough to pro- The functioning of battery-exchange
pel a 1.5-ton vehicle about 100 km stations was discussed by M. Bradford
(62 mi). Thus this modest charging- (Electrical Research Association , Ltd.,
point power capability is sufficient Leatherhead , Surrey). In a typical
to apply full charge to a typical large station he would expect about
vehicle. 1,700 exchanges per day with Pb-acid

There is considerable difference batteries and 600 per day with advanced
in the energy requirements of EVs as cells such as Na-S. The gasoline-
stated by different authors. While equivalents per exchange in the two
Plust used 81 Wh/ton-km , Ra-tcliff and cases were estimated to be 1.7 .gal and
Keizer used 98. The latter speaker gave 4.5 gal , respectively. Since each ex-
an interesting breakdown of energy con- change unit might weig h 1,000 lb and
sumption in which he attributed 35 Wh/ cost £500 ($850), the weight and value
ton-km to rolling resistance (chiefly of inventory for one day ’s operation
in the tires) and the remainder to ki- would be ,ubstantial . In discussion
netic energy that is acquired during it was pointed out that several batter-
acceleration but is wasted in braking. ies would be required for a day ’s jour-
Obviously the energy requirement depends ney by EV , and that the cost of these
strongly on the type of driving. Data spares would have to be borne in some
presented by 0. von Krusenstierna (AGA way by the EV owner. This led one par-
Innovation Center , T’dby , Sweden) at the ticipant to label the idea of battery
10th Power Sources Symposium , Bri ghton , exchange “foolish.”
England , are as follows : light suburban Trials of EVs. Several papers de-
driving : 100—120 Wh/ton-kn (1/25), scribed in-service testing of battery-
normal town driving : 150-200 (1/16), powered buses. H.G. Muller (Gesell-
severe stop-and-go driving : 250-300 schaft für Electrischen Strassenverkehr ,
(1/10), (The numbers in parentheses Dlisseldorf, FRG) discussed his company ’s
denote the effective resistance to no- work with hybrid vehicles. Two types
tion expressed as a fraction of vehic ’e are under test—an electric bus that
wei ght , based upon the mean of the en- operates either on batteries or on over-
ergy values.) It appears that the en- head lines , and one that carries both
ergy requirements used by speakers at batteries and an internal-combustion
the recent Conference pertained to very engine. Regenerative braking is in-
favorable driving conditions. cluded in both vehicles . Performance

It is clear that losses from accel- figures are not available as yet.
eration followed by braking can be re- A. Monroe (Greater Manchester Pas-
duc ed by “regenerative braking. ” Here senger Transport Service , Manchester ,
the drive motor is used as a generator UK) discussed trials of two battery—
to retard the vehicle and simultaneously powered buses. Both vehicles were de-
to charge the batteries. With ideal signed and built in a collaborative
regeneration , there would be no braking effort with Chloride Silent Power , Ltd.,
losses , and the effective resistance and Joseph Lucas , Ltd. The larger bus
to motion would be the rolling resist- has a capacity of 50 passengers , a top
ance alone,  speed of 40 mp h , and a range of

The fea’~ibility of electric automo- 30 miles . To prove that EV5 need not
biles in urban areas was illustrated be sluggish , the smaller bus has been
by D. Bayliss (Greater London Council) designed for lively performance; its
with statistics that 50% of automcbile top speed exceeds 100 mph. Both vehi-
trips in the London area are shorter d e s  have regenerative braking. During
than 5 km , and 75% are shorter than a total of 14,000 miles of service ,
10 km. As a matter of interest , in 1910 the availabilities of the vehicles have
there were 10,000 EVs in London , 6,000 averaged about 40% , compared with the
of which were automobiles. Bayliss figure 80% for typ ical diesel-powered
did state , however , that taxi and bus buses. The principal sources of trou-
requirements in London—240 km/day and ble have been the regenerative braking
180 km/day, respectively—are beyond systems and the speed controllers.
the capability of present EV5. Work at Joseph Lucas, Ltd., in

While the utility of EV5 for short battery-powered vans was described by
trips was widely accepted at the Confer- G.G. Harding, Director of Planning.
ence , the feasibility of battery ex- The Lucas vans , one of wh ich was us ed
change as a means of achieving longer for demonstration rides at the
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Conferen ce, are powered by Pb-acid bat- the wheels of EV5 , eliminating the ex-
teries. Their range is said to be pense and losses associated with gear-
75 miles at 30 mph and 30 miles at top ing. The motor uses permanent field
speed (numbers that seen rather high), magnets and an armature that consists
Lucas has experimented wi th  a vehicle only  of a d i s k - l i k e  copper co i l .  Cur-
powered by Z n - a i r  cel ls  but has aban- rent reversal in the armature is accon-
domed the effort ; they see no alterna- pu shed , not by the conventional brush-
tive to Pb-acid batteries for 5-7 years. commutator arrangement but by a solid-
(This statement forms an interesting state switching circuit. Camp bell e.-
contrast with the apparently favorable hibited a bicycle in which the 12-in. -
results obtained by Westinghouse and dia. motor forms part of the front
AGA in road trials of Ni-Fe and Ni-Zn wheel.
cells. See ONR London Conference Report Ratcliff stated early in the Con-
C-30-76, “Tenth International Power ference that electric motors should
Sources Symposium ,” and ESN 30-11:497. run at hi gh speed for maximum efficien-
Also see ESN 30-11:506.) cy. He concluded from this that EVs

R. Haynes (consultant to Ford Motor should have transmissions , a position
Co., Brentwood , Essex) described the that is contrary to popular belief.
“Precinct 2,” a two-passenger automobile Later in the meeting, W .A. Koumans
built by Ford and powered by Pb-acid (Technical University of Eindhoven ,
golfcart batteries. Public reaction the Netherlands) and F. Dierkens (In-
to the car at shows and in road trials ternational Union of Producers and Dis-
has been very favorable. Haynes esti- tributers of Electrical Energy ,
mates that 25,000 could be sold each Brussels , Belg ium) described mechani-
year at a price of £4 ,000 ($7,000). cal , low-loss transmissions with con-
He stated that the range is 100 miles tinuously variable speed ratios. These
at 40 mph , and that the batteries con- units are ideal for maintainin g a con-
stitute one-quarter of the total weight. stant motor speed , and they are espe-

In my opinion , the performance data cially appropriate for regenerative
given by Haynes are not consistent with braking , as the generator speed can
Plust ’s (very low) value of 81 Wh/ton- be adjusted to vary the braking effect.
km; if this value is used for the energy The speed ratio can at present be var-
consumption E , one finds the range R ied from 1:1 to 5:1.
in terms of battery weight B, total Looking Ahead. In their presenta-
weight T, and energy density c from tions , Bayliss and Haynes attempted

to describe the nature of land trans-
ETR BC portat ion in that future time when

as petroleum-based fuels are scarce and
costl y. Bayliss foresees a pattern

R fm i l e sj  = (Bc/T) tWh/kgl (1/81) (ton-km/Wh] ‘ of hi gh-speed corridors served by
scheduled transport such as trains and

907 (kg/ton] 0.621 (mi/km] = 7.0 Bc/T. aircraft. Crossing these corridors
will be secondary routes on which short-
range and low-efficiency vehicles op-
erate. This intercorridor service

Even for a new Pb-acid battery , could be best provided , he believes ,
where c may be 35 Wh/kg, R is found to by battery-powered EVs.
5e only 61 miles for B/T - 1/4. For Haynes sees a unique opportunity
B/I = 1/3 (a more common value for EVs) for EV designers. He estimates that
R becomes 82 miles. If a life-average the automobile of the future will have
value for e of 25 Wh/kg is substituted , a capacity of four passengers , a cruis-
and B/T = 1/3, a range of 58 miles is ing speed of 50 mph , and a range of
obtained. Any claim in excess of this 100 miles—parameters easily provided
for a vehicle powered by Pb-acid batter- by advanced batteries. In his opinion ,
ies should be questioned , and perhaps trips by auto in excess of 100 miles
all performance data reported at the will be very uncommon ; rail or aircraft
Conference should be viewed with some will be used instead, Expanding upon
skep t ic i sm.  B ay l i s s ’ concept of i n t e r c o r r i d o r  serv-

Progress in Desi~p~. P. Campbell ice provided by EVs , Haynes pointed
(Univ. of Cambridge , Uk) descr ibed his  out the impor tan t  role t ha t  r e n t a l  ye-
novel “pancake” electric motor , a device hid es will have in such a system.
that can be incorporated directly into
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While there may be a shortage of Kirby noted several opportunit ies
ener gy, there is no shortage of optimism for scientific study : (a) The appli-
among the EVs ’ supporters. Haynes be- cation of classical statistical commur’
lieves that the trend toward reduced ication theory to optimi zing total in-
automobile use for long trips , and in- formation flow where more than one sys-
creased concentration of long-haul ten is operating, (b) Modeling the
freight and passenger transport in non- noise and interference environment ,
highway modes , has already begun (espe- (c) Measuring signals and noise in the
cially in Europe), and that this would same terms ac are used in m odels em-
occur even if petroleum were plentiful. ployed to calculate spectrum-sharing
Proceedings of the Conference can be possibilities , and (d~ Stud ying the
obtained from Peter Peregrinus , Ltd., biological effects of electromagnetic
P.O. Box 8, Southgate House , Stevenage radiation.
SG1 1HQ (i7 .50). (W.G. Soper) Technical sessions on noise and

interference focused upon high-voltage
power lines and motor vehicles , compu-
ters , the statistics of noise , and the
effects of noise on system perfo rmance.
The sessions included the classical
top ics of shielding , immunity , specifi-
cations , and measurements (CISPR-type

RADIO INTERFERENCE IN MONTREUX and automatic). The nuclear electro-
magnetic pulse (NEMP), control of

In Montreux , Switzerland , the Second transient response , and electromagnetic
Symposium on Electromagnetic Compatibil- (EM) field (especially the near-field)
ity was held 28-30 June 1977 under the measurement accuracy were discussed.
auspices of the Swiss Post , Telephone , Sessions on safety margins for flanma-
and Telegraph (PTT) with the cosponsor- ble gas mixtures and the effects of
ship of the International Special Con- fields on plants , birds , and mammals
mittee on Radio Interference (CISPR), illustrated the need to consider side
Convention of the National Societies effects when using EM energy. The
of Electrical Engineers of Western ses,s ion on frequency management was
Europe (EUREL) , Association of Polish timely because the forthcoming 1979
Electrical Engineers (SEP), and other World Administrative Radio Conference
professional groups. Approximately 375 (WARC) of the IIIJ is scheduled to re-
scientists and engineers from over 20 view and revise as required the inter-
countries attended the 21 technical ses- national radio rules and regulations ,
sions and 4 workshops .  i nc lud ing  the  f r e q u e n c y - a l l o c a t i o n

A highli ght of the meeting was the table.
ope ning address , “EMC and Telecommuni- The 1500-Swiss-franc (SFr) firs t
cations ,” by Mr. R.C. Kirby [Director prize was shared by A.D. Spaulding
of the International Radio Consultative (Institute for Telecommunication Sci-
Committee (CCIR) of the International ences , Boulder , Colorado) for his paper
Telecommunication Union (ITU) , Genevaj. “Optinurn Reception in the Presence of
He noted the growth in scope and impor- Impulsive Noise” and A .P. Kalmakov
tance of EMC from the 1960s , when it (Leningrad Radio Research Institute) ,
was primarily a necessary military spe- the author of “Analysis of Statistical
ciality, to the present , when it con- Characteristics of Click Voltages Meas-
sists of: (1) Spectrum management to ured with a CISPR RFI (radio-frequency
minimize interference between different interference) Measuring Set.”
transmitters; (2) Study and suppression Spaulding used the model of the noise
of unwanted emissions and responses of environment described in the paper
electronic communication equipment; (3) “Statistical-Physical Models of Elec-
Study , measurement , and modeling of tromagnetic Interference ,” by D.
the electromagnetic interactions among Middleton (New York , N.Y.) to obtain
closely spaced systems (e.g., as on optimum signal-processing algorithms
ships , airplanes , buildings , etc.); and for selected biiary communication
(4) Study of the effects of nonionizing schemes (e.g., antipoda l , orthogonal ,
electromagnetic energy upon biolog ical and on-off keyed). These algorithms
and physical systems and entities, resulted in large (20-to-30-dB) poten-

tial reductions in the required signal-
to-noise ratio for systems operating
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in the presence of narrowband noise line that was built to test the suscep-
(from sources whose emission bandwidths tibility of audio-frequency equi pment
are comparable with or narrower than to electromagnetic fields in the band
the receiver ’s passband) . The perform- 20-~ 00 MHz .
ance of locally optimum .; receivers was Many other fine papers were pre-
also treated. seimred , including that by ~~. Hartman

Kalmakov described , theoretically, (Institute for Telecommunication Sci-
the probability distribution of click ences , Boulder , Colorado) on “Objective
voltages to be expected from measure- Performance Measures for Voice Systems ,”
ments made with an RFI measuring set which described a major advance in us-
of specified characteristics. The prac- ing linear-predictive-coding (LPC)
tically important case of Poisson- techni ques for deriving objective voice-
distributed pulses in pulse packets intelli g ibility measures without having
(which are caused by switching tran- to resort to expensive listener panels
sients) was used as an example , and ox- or to not inexpensive analog processing
cellent agreement was obtained between techniques.
the theory and the measured results. The Symposium was accompanied by

The 1000-Swiss-franc second prize an exhibition displaying material from
went to R.J. Hasler (Radio Interference 19 companies. Although it was impos-
Lab , Home Office , Stanmore , Middlesex , sible to attend all the sessions (three
UK) and to Dr. R.G. Struzak (Institute in pa ra l l e l  w i t h  workshops), it is for-
of Telecommunications , Wroc~ aw , Poland). t u n a t e that T. Dvorak (Swiss Federal
Hasler ’s paper , “Measurement of External Un i versit y of Technology , urich) edited
Immunity of Domestic Television an exc el lent 576-page proceedings ,
Receivers—Some Problems and Their So- ‘Electroma gnetic Compata b ility 1977 ,”
lution ,” discussed a new type of remote ~hich is ,m v a il ,mlrl e for SEr 95 from :
sensor consisting of a photo-transistor !‘R Svmposiu:~ 1977 , Box 97 , CH-1820
package coupled through a fiber-optic Mont rca’ , ssit:er land , or from IEEE ,
link to a remote receiving unit desi gned ~~S List Lth Street , New York , N.Y.,
to provide an objective measure of in- as \ ‘ . 7CH ]2 2-~ l \1C, The first
terference to TV video displays, Hasler ‘ r - a ~ \ !1 —v- r~ sium took place in
also described a test-site desi gn a n d  l9~ • irid hv tHrd is planned for
procedures to generate an electromagnet- 19~~ . (Geor~ e U. Nagn , ielecommunica-
ic field that is uniform over a broad -ions Sm . i e r r cc  enter , SRI Internation-
band of frequencies and over the re- ml , Ar1~~ t n , Va.)
quired space.

In his paper “CISPR Quasi-Peak ~le;ms-uring Channel with Extended Dynamic
Range ,” Struzak used the technique of
splitting the incoming signal into sev-
eral amplitude subchannels to increase \ ON1: -UAY M I !  I INC ñN ADAPTIVE PROCESS-
the sensitivity, linearity, and dynamic ~~~~~~~~~~~~~~~~~~~~~~~~~~range of a CISPR meter without emp loying
automatic gain control or other feedback ~i gna 1 proc essinC , particularly
techniques. as it applies e u r i d e r m ~a ter acous t ic

Two contributions received certifi- systems , has been a forte of the
dates for excellence. “Effects of Im- Loug hhoroug h University of Technology ’s
p u l s i v e  D i s t u r b a n c e s  on Car  E l e c t r i c  D e p a r t m e n t  of E l e c t r o n i c  and E l e c t r i c a l
Circuitry, ” by P.G. Galliano (I.E.N.C .F., Engineering since the arriva l of Pro-
Torino , Italy), who measured disturb- fessor ,J .W .R. Griffiths from the. Un i-
ances that can (under certain circum- ver sitv of Birming ham in 1967.
stances) irreparably damage the d cc- Griffiths and his team have long had
tronic ignition system of the car. The an interest in adaptive processing
second was “A Simple RE Immunity Test techniques , and it was to he expected
Setup, ” by P. Groenveld (Philips Re- that any meeting on this subject in
search Labs , Eindhoven , Netherlands ) the UK would be organized at
and A. de Jong (Dr. Neher Lab., PTT , Loughboroug h.
Leidschendam , Netherlands), who de- The o n e - d ay  conference orm ~ani :edscribed a parallel—plate transmission on 14 ,June 197 by I)r. \.i~. Pratt of

Loughboroug h , for the Underwater Acous-
tics Group of the (British) Institute
of Acous tics (IOV) had two-f old
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purpose. It aimed first at presenting Griffiths followed with a second
the basic concepts of adaptive process- tutorial lecture on adaptive array proc-
ing as applicable to the underwater essing. He again noted that , with
acoustic case (in two introductory pa- knowledge of the statistics of the
pers), and it then turned to the pres- wanted and unwanted si gnals being re-
entation of some recent research results. ceived by a system , one could desi gn
Two of the seven papers were given by it in some optimal way. However , be-
US partici pants. The first of these , cause of the unknowns that are almost
an excellent introductory talk , was by invariably involved , one usually re-
Professor P.M. Schultheiss of Yale Uni- sorts in the end to conventional beam
versity and the second by Dr. N .L. forming and a solution that is far from
Owsley of the US Navy Underwater Systems optimal. Attempting to learn mbout
Center , New London , who is currently the signal and noise statistics with
on a year ’s exchange at the Norwegian time and adapting to this information
Defense Research Establishment , Fiorten. therefore offers interesting possibili-
All other contributions were from the ties , lie proceeded to g ive an impres-
United King dom except for one given by sive on-line computer demonstration
Dr. S. Prasad of the Indian Institute of a simulated eleven-beam sonar system
of Technology, New Delhi , who has been adapting through a series of iterations
at Loughboroug h for the last year , which against a strong unwanted noise that
dealt with radio-frequency app lications was located successiv ely in various
rather than underwater acoustics, directions relative to the desired si c -

Sixty attended the meeting ; all were nal or direction of look , as in
from the UK except those noted above Schultheiss ’ firs t case.
and a single representative from Holland Dr. •i .L. Hudson (Loughhorough) de-
and two from France. Of the total , scribed in his research paper an adap-
about a dozen were from the unversities , tive array with beamwidth control and
almost exclusively from EE departments; in which the wei ght vector , which nor-
about twenty were from industry, and r n a l l y  ge t s very large when the unwanted
as many from government defense research si gnal gets near the wanted one , is
organizations . Only three were from constrained to lie ms ithin a feasible
elsewhere in government and these from reg ion. He proceeded to discuss the
the fisheries laboratories , effect of errors in sensor and channel

Schuitheiss in his introduction took gains and in wanted-si gnal direction
the position of the devil’ s advocate on the performance of the system.
in regard to the application of adaptive Dr. I. Roebuck (Admiralty Underwa-
techniques . He emphasized that an adapt- ter I V e ap o n s  Establishment , Portland ,
ive systen cannot outperform a system UK) continued with a discussion and
designed with full knowled ge of si gnal comparison of adaptive and split-beam
and noise and that , beyond this , resort multiplicati ve processing, particularly
to adaptive techniques immediately leads when applied to weak si gnals in the
to complexity of instrumentation which presence of strong correlated interfer-
rapidly becomes prohibitive, lie pro- ence. Noting some of the advantages
ceeded to review various signal and of each , he proceeded to suggest a con-
noise situations , identifying and analy :- bination of the two as a possible
ing cases where adaptive techni ques means of achieving good performance
could be of potential value. Three pos- with a system that mi ght be simpler
sibi lities were identified. First , tha t to implement than a more fully adaptive
of one or more concentrated interfering one.
noise sources; second , situations with Dr. T.S. Durrani and N.M. Murukuktla
short arrays (relative to the wavelength) ; (University of Strathclyde and previ-
and third , situations where the noise ously at the University of Southampton)
spectrum changes rapidly. In general , discussed a set of algorithms suitable
situations suitable for app lication of for determining the signal’ s bearing
adaptive techniques were considered in the presence of noise from a circu-
substantially more limited in the latter lar array of small dimension compared
two cases than in the first. He con- with the signal wavelength (Schultheiss ’
cluded by again emphasizing that adapta- second case). They then proposed an
tion is no solution for failure to un- adaptive MNSE processor for the array
derstand the si gnal and noise fields which allows beam forming in several
as fully as possible from the beginning, directions simultaneousl y and adapts

sequentially until the beam-formed
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outputs are consistent i.’ith the received GENER~~Lsensor data . ______________________________________
Prasad discussed some work for radio

transmission applications aimed at over-
coming uncertainties in signal detection
and multipath problems. His analysis GOODBYE , GUT E N BERG !
was restricted to situations where the
outputs of individual elements in an .~part from love , three things make
array may not all be directly available the world go round : energy, materials ,
for individual processing , and where and information . We are U~ against
adaptive techn iques would clearly not a critical shortage of the first corn-
be optimal. He dealt particularl y with modity, impending insufficiencies of
alternatives where two beam- forming net- the second , and an absolute glut of
works are available , one of which can the third. Just in the field of chem-
be made adaptive , lie proceeded to dis- istry , for examp le , ~‘~ err i ~l Aba te
cuss a particular array of some ei ght has 6 million abstracts covering the
elements; with simulated data he deter- period 1900-1975. New papers are cur-
mined the effects of errors in the d c -  rently appearing at the rate of 0.4 mu-
meat positions , and he evaluated the lion per annum , giving a further
system ’s sensiti vity to variation in 10 million—a total of 16 million—
si gnal direction, references by the year 2000.

Owsley , after some general comment flow to deal w ith this enormous out-
on the use of conventional heamformers pouring of scientific and technical
to construct a more general adaptive- information—how to evaluate its qua l-
array beamformer and on the benefit of i t y ,  determine where it ’s needed , get
using additive prccesses rather than it there rap idly, store it for future
multiplicative ones , presented a paper easy access , and do all of these
entitled “Extent Invariant Si gnal Ixtrac- cheaply__are challeng ing problems for
tion ” which offered an alternative to librarians and “information special-
the classical Baysian approach to the ists ,” as they also are for the scien-
problem of detecting si gnal presence. tific community itself , the ultimat e

Adaptive processing has been an area producer and user of the information .
of intense study for many years and of- To address these problems the Technical
fers a number of possibilities to the Information Panel of ACARD (H.P. Prvo r ,
underwater acoustics engineer. By hi gh- NASA , Chairman) held a two-day Specia l-
li ghting in the introductory talks and ists ’ ‘leeting at !vschu , a fair1~’again in the individual research con- isolated conference center in the Oslo
tributions particular areas where adapt- suburbs , on 22-23 June—the latter be-
ive techniques offer some possibility ing “Midsummer ’s Day ,” when the sun
of superior system performance , the in this area di ps below the horizon
meeting served a most useful purpose. at 10 PM (and gets ri ght back up again
Interest in the possibilities of the at 2 AM , or so it seems).
techni ques was reflected in the rela- The conference dealt with a broad
tively good at tendance for such a spe- range of future developments in commun i-
cialized meeting, especially as the cation s, information technology and
meeting was not advertised well outsi de national policies and their impact on
of the lOA t s Underwater Acoustics Group . the work of information specialists.
Application interest was evident in the Rut the papers of most interest to me
balance in the attendance noted earlier. r.ere those dealing with the ultimate

The comp lete papers are expected fate of science journals—the question
to be available in the near future from of whether or not Gutenberg ’s 500- ear-
Dr. B.V. Smith , Secretary of the IOA ’s old art of printer ’s-ink-on-paper will
U n d e r w a t e r  Acous t i c s  Group,  De p a r t m e n t g i ve way to “e l e c t r o n i c j o u r n a l s ” for
of Electronic and Electrical Eng ineer- handling scientific and technical
ing , University of Birming ham BIS 2TT , information. There was ~i v ague g e n e r a l
in g land. (Aubrey Pryce) acceptance of the idea that the demise

of the conventional scientific journal
is only a matter of time , hut there
was rather strong disagreement as to
how soon his would come about and wha t
one should do in the interim .
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Dr. Helinut Gr’dnewald , Director of Grilnewald ’s enthusiasm for the syn-
P u b l i c a t i o n s  of the G e s e l l s c h a f t  o p s i s  j o u r n a l  was not matched b y two
Deutsche r  C h e m i k e r  ( W e i n h e i m , FRG) , o t h e r  princi pal speakers. Indeed , one
was not yet ready to abandon the world of them , F.W. Lancaster (School of L i-
of p r i n t e d  paper. lie e x p l a i n e d  t h a t  b r a r y  S c i e n c e , U n i v .  of  I l l i n o i s ) ,
the conventional primary research jour- stated that an ything less than a paper-
nal  t r i e s  to fulfill two functions—a less journal is a “cosmetic treatment ”
current-awareness role and an archival of the problem and m stop-g ap n mem— ure ;
role—and he asserted that it does both the ultimate solution is comp letel y
jobs  r a t h e r  b a d l y .  Secondary  i o u r n a l s  e l e c t r o n i c  svstemu of scientific publi -
(like ie-f ~~aZ d l n ~t r : ’ r v )  share in cation and info rmation handling. Al-
the  dissemination function and provide though , in his preprinted paper , he
a means of information retrieval . A s described a scenario for the year 2000 ,
a better mechanism for performin g all in his t a lk Laiicast~ r predi cted the
t h e s e  f u n c t i o n s  w i t h i n  the  f r a m e w o r k  disappearance of the print ed forms
of p r i n t - o n - p a p e r , Grilnewald advocated of many primary and 51cond.m r v scientif-
the sYstem of a synopsis journal cou- ic journa l— w i t h i n  the n e x t  d e c i d e ,
pled wi th reproduction of the full text John Senders IH i , of A pplied Sci-
in “m i c r o f o r m ” (microfiche or once and Eng i.me erin g , Univ. of Io ron t ’
miniprint). had a similar message , enl arging on

This is the scheme of the new J ~ i —  his pr ey iou slv publ ish od advocacy of
‘ia? o C  ;‘,~~~~ z z  . ,nn : 1 ’ ’ : , which i s spoil - an on—line s c i e n t i f i c  n ir im.i l , which
sored jointly by the Chemical Society, he predic ts ~.i ll he the scien tific
the Gesellschaft Dcutscher Chemiker , u r tma l of t h e  future 4’~ r
and the Soci~~t~ C h i m i que de France. • ‘ II , 1 60 (l 9 n ) , and
It is published in two parts—Part S, [ ‘: ° z ’ •’~ fc~ ‘m f a t  1 1 ( 1  , 3 (1977)1
consis ting of one— or two—page synopsis N oting  that the cost o~~~t i , md itiona l
papers , comp le te with displa y materials iourna l p r i n t i n g  and dis tribution has
(such as graphs , etc.) where needed ; been increasing steadil y while the cost
and Par t M , the full text of the orig i- of the component - of an el ectrcni c
nal tvp escript s prepared by the author journal has been gradually decre .-is i ii g ,
and reproduced in microf iche and mini- Senders asserted that from a purely
print. Subscribers can b rowse through economic stand point ~even without in-
Par t S and decide whether or not they chiding the economic value of the time
need and wan t the more detailed Part M. — aved in public a tion ) the breakeven
Publication delays are rela tiv e ly short— point hetm.ee n conventional publishing
abou t three months. It is interesting on paper and an on-line electronic
t o  note that the American Chemical So- journal would come around 1990 for a
ci ety , af ter a short trial , has decided small (2900—page/year) journal with
not to publish i ts ,T~~np ~: j Z  in a similar 2,500 subscriber s or less. But for

~~~~ format (see a’- . ~ ;. V . v ~ , the hold step of setting u p  an on—
2 May 197 , pp. 2ti— 27). When I qu es- line 5 stem covering all l n g l i s h —
tioned GrUil ewa ld about this , he expressed l anguage s c i e n t i f i c  puh licat ion s at
t he op inion that the ACS had chosen once , tile economic cross-over in favor
the wrong type of public ation to experi- of electronic publication already oc-
sent with , i.e., its m i s t  broadly based curred five or six ye ars ago! Senders
and pre sti gious journal, lie felt that reported that trial s uf four small
t he r e s u l t s  of t he  t r i a l  would  have  e l e c t r o n i c  j o u r n a l s  are in the process
been d i f f e r e n t  i f  a more s p e c i a l i z e d  of be ing  u n d e r t a k e n  unde r  NSF sponsor-
p ub 1 i c a t  ion such as the  J mn~:tl of Cr- ship , and a fifth may he sponsored

‘ ie ’ i i e t r ’  had been the  s u b j e c t .  j o i n t l y  by N S F and t he  B r i t i s h  L i b r a r y
R e t r i eval  is a s e p a r a t e , a l b e i t  A s s o c i a t i o n.

i m p o r t a n t , a spec t  of the  t e c h n i c a l  i n -  R o t h  s p e a k er  assumed (or Predicted )
formation p r o b l e m ;  Gr i ln ewald  i n d i c a t e d  t h a t  the  s c i e n t i f i c  w o r k e r  w i l l  u l t i -
t h a t  the p r epa ra t i on  of the a b s t r a c t  m a t e l v  have h is  own computer terminal
aad keywords  for  b i b l i o g r a p h ic  f i l e s , in his institution — ~ ind even in his
,ihs tr i ct journals or o the r  forms of home , as w e l l—c on n e c t i n g  h i m  to van -
data hank can (and s h o u l d )  be done by ous d a t a  bases  and to the s c i e n t i f i c
the  a u t h o r  h i m s e l f  w h i l e  he is  writing community at large , including “journal”

.~c sy n o p s i s  r a p e r , r a t h e r  t h a n  h a v i n g  e d i t o r s . The p r e p a r a t i o n  of a scien-
i t  done l a t e r  by someone e l s e , i . e . ,  t i f i c  r epor t  ( i t  can h a r d l y  he c a l l e d
by the  s t a f f  of an a b s t r a c t i n g  j o u r n a l ,  a “pape r ” under  t h e s e  c i r c u m s t a n c e s !)
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will then take Place by using these colleagues. Lancaster stated that his
f acilit ies , and the  w r i t e r ’s d r a f t s  w i l l  convic t ion  concerning the  i n e v i t a b i l i t y
be e l e c t r o n i c a l l y  stored in his  p r iva t e  of the paperless socie ty  and i t s  feasi-
data bank  u n t i l  he is ready to communi- bility in a much shorter time scale
ca t c  the  report  to an ed i to r .  Th is than he had ori g i n a l l y  e s t ima ted  arose ,
would he done electronically , notifying in large measure , from his experience
the editor that the “manuscript” had in desi gning and building a small pro-
been submitted and giving him access totype for one of the Federal intelli-
to it. The norma l editorial procedures gence agencies in 1973. Its success
would follow—refereeing, advising the in filing , storing, and report writing
author of the referees ’ comments , etc.— was so great that a “Request for Pro-
by the  same r a p i d  e l e c t r o n i c  means of posal” to bu i ld  a f u l l - s c a l e  sys tem
communication , until the report was for  the  agency was i ssued in late
finall y accepted . “Publication ” of the spring of this year. lie pointed out
article would mean that it had been t h a t  the t echn ica l  i n f o r m a t i o n  sys tem
p laced in the “journal’ s” electronic used by Bell Labs and described at the
store , so that the subscribers could  m e e t i n g  by W. Kenneth  Lowry (B TL , Murray
have access to it. It will he noted lu ll) a l r e a d y  pa r took  of many of the
that thi s procedure w o u l d  r e s t o r e  tile f ea tu re s  of paper less  l i b r a r i e s .  Fur-
“journal” to its literal etymological ther support for the  Lancas te r -Sender s
form ; i.e ., publication could he carried views is given , I may add , by the emer-
out every (or any) ~~~~, and the suhscrih- gence of “Teletext” and “Viewdata”—
ers could find out ~1~iit had entered the which involve delivery of selections
dat.’ hank daily rather than waiting for from among 800 to 70,000 pages of
the weekly or monthl y paper-printed stored information , respectively, to
issue to appear , as is now the case, the user on his home television receiver ,
Thus , while the qualit y of reports would the latter system also providing inter-
he maintained by means of the tradition- active instruction , message transmis-
al system of editing and re fereeing , sion , and computation (for further de-
the long ~lela vs hither to necessitated tails on these new British developments ,
liv these processes and he the printing , see article by N.M. Blachman , ESN
binding, and deliv e ry of conventional 31—2:72).
journals would he avoided . Moreover , ~s one might expect , vi gorous dis-
it would be possible for thc reader to cussion from the floor ensued , indeed
“browse ” electronicall y through a report the most lively exchange of the entire
of this sort and to call up any part meeting. Grünewald defended the syn-
of tile report for selective display— opsis journal against the accusation
table of contents , conclusions , hibliog- that it was a stop—gap measure , and
raphy, fi gures , or raw data. A further the lancaster-Senders duo defended elec-
advantage of an electronic journal is tronic publication against its charac-
that it could eliminate the need for terization as gadgetry . Objections
artificial restrictions on length or to the electronic journal were of
numbers of reports published , or it both a psycholog ical (the loss of the
could at least relax these restrictions, pleasure of fli pping pages between one ’s
Many more pa~ er~ could t hus he accepted fingers , loss of opportunity to read
by the first journal chosen by the au- while traveling) and economic nature
tho rs , further reducing the delay in (possible loss of the advertising
publication time , revenue that paper journals enjoy),

Lancaster ’s talk went beyond the not to mention some tongue-in-cheek
confines of the scientific journal and objections (“What ’s the point of read-
dealt with paperless communication sys- ing Play boy on line?”). My persona l
tems in general—the realization of a assessment of the debate was that the
paperless society in which the scientist Elektronikers handled these objections
uses his computer terminal for a multi- very well and won out over the
plicity of purposes: as an electronic Gutenherg ians by a re spec table mar gin.
notebook to record his current research Peace was declared , in my op inion , by
observations , as a means of building Gnilnewald’s statement that the synopsis
persona l information files , as an instru- journal is preparation for a good re-
ment with which he can search the liter- ception for the electronic or other
a ture , as well  as w r i t e , t r a n s m i t , and d i f f e r e n t  k ind  of fu tu re  sys tem which
receive tex t  in connec t ion  w i t h  report  may he ach ieved  in a decade or so.
p r e p a r a t i o n  or communica t ion  w i t h
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Among the other topics  covered at The Confe rence  P r e p r i n t  bears  the
the meet ing  was a summary of the re- i d e n t i f i c a t i o n  AGARD-CCP-22 5 , and the
sponses to modern information-user needs Proceedings , when published , will he
and new t echnolog ica l  o p p o r t u n i t i e s  p u r c h a s e a hie  from NT I S , Spr ing field ,
by the various national systems [US Dc- Virg inia 22151 , in microfiche or
fense Documentation Center , Alexandria , photocopy. (James Ii. Schulman)
ll.E. Sauter; Norweg ian Center for Info r-
inatics , Os lo, H.K. Krog ; Bureau National
de 1’Information Scientifique et Tech-
nique (BNIST) , Paris , J. Michel; British
Library , London , John Gray ; Institut
fü r  D o k u m e n t a t i o n s w e s e n , F r a n k f u r t , N. THE FRENCh ACADEMY 01 SCIENCL
Cremer ) , and i n t e r n a t i o n a l  systems -

[SCANN ET-EURONET covered by K . K l i n t o e , “T’ut ehanj~ , tout ; ae r . ’ , Il faat ~treDirector DTO, Copenhagen; EURONET , also Z’hc ’”i ru ,- do son te ”7 e ”—Talleyrand
covered by G.W.P. Davies , Commission
of the European Communities , Luxembourg On 15 November l97t , the French
(see also ~‘SN 31-2 : 3 9 ) ;  and the  I n t e r -  A cademy of Sc iences  r e v i s e d  i t s  s t a t -
national Translations Center , described utes and regulations , the much needed
by its Director , D. van Bergeijk , Deift] . change that was slow to conic to frui-

Many of these speakers emphasized , tion . From 1962 to 1975 several of
as did Lowry of Bell Labs , that their its past presidents had tried to insti-
view of information systems has evolved tute refo rms to rejuvenate that “Old
from that of a library-like activity Lady ” and to adapt her to the needs
in a fairly relaxed partnership with of modern science. Un fortunately ,
sc ience  and research into a rather hi gh- their one-year terms did not g ive them
pressure , business-type activity that much time to push these reforms through.
involves marketing , selling, legal prob- In 1975 , the French President , the “pro-
lems , competition between public and tector of the Academy ,” fo rm ed a corn-
private services , and political problems mission to look into possible reforms.
stemming from competition between the Although this action was violently crit-
information services of different na- ici zed by members of the Academy , most
tions. Moreover , the demand has expanded of the commission ’s proposals have been
from just science and technology to eco- adopted by that august institution.
nomics , statistics , products , technology- The need for refo rms that would reju-
and information-transfer , and many other venate the Academy is most effectively
areas of society~ s interests. It is broug ht home when we consider the
regrettable that illness prevented tile sketch below taken from a study by Pro-
meeting coordinator , Anton Disch of the fessor A. Kastler , Nobel laureate in
Norwegian Center for Informatics , from physics and academician , who , in 1972 ,
presen ti ng his  thoug h t f u l  and stimu lat- looked at the  t r ends  in t he  mean age
ing paper , which touched on these aspects . o f th e academi cia n s a t their e lect i on
Disch’s paper also emphasized the char- to that body (curve A on sketch below)
acteristics and needs of the engineering and at death (curve B).
p r o b l e m - s o l v e r , who doesn ’t wan t  to he
bu r i ed  under  the l a n d s l i d e  of c i t a t i o n s  ITOO 1500 1900 2,000 

~~~~~~~~and references that a modern information — — ----—

—-— ti0~s y s t e m  can churn  out , and hence spurns  —

these in favor of sources that are less _________ $
c o m p r e h e n s i v e  and more readily available. —

A lthoug h the two conference days 60 —~~ _________ _________ —were tightly packed with papers , the
atmosphere was very informa l and condu- 50y1~rs _~~~~_~~~~~ - 

—
cive to relaxed discussion , thank s to
the  ambience  of the  s m a l l  m e e t i n g - h a l l  4° _________ _________ _________ —

decorated in native Norweg ian folk style
and j u s t  l a rge  enough to hold the  approx-  —

i m a t e l y  75 p a r t i c i p a n t s .  For f u l l y  re 

-

_________ _________ _______

laxed participation in a meeting in
N o r w a y ,  however , one should  be independ-
ently wealthy, what with self-servic ,~ Curve A show s the mean age of academicians when
Cokes a t  85 cen ts each, elected to the Academy . Curve B displays their

mean age at death .
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He concluded that , should these trends and on the  e r e c t i o n  of a b r i d g e  in
c o n t i n u e , an a c a d e m i c i a n  would , on av-  Rouen.  I t  d e v i s e d  a p l an f o r  s u p p l y i n g
er age , be e lec ted  in the  year  of h i s  Pa r i s  w i t h  f r e sh  w a t e r .  That same Y e a r
demise! it offered a prize for the best w a y

Let us beg in by c o n s i d e r i n g  the  in w h i c h  to l i ght  the  streets of a
Acad em y ’s role  in French  s c i e n t i f i c  l i f e  l a r g e  city like l’aris . The well-known
d u r i n g  the  l as t  three centuries. Then chemist Lavoisier received his gold
1 w i l l  desc r ibe  the  re forms and t h e i r  meda l for  i n v e n t i n g  t h e  gas light.
im p l i c a t i o n s .  A l s o , in t h a t  y e a r  l a g r a n g e  wa s i w a r d e d

The French Academy of Science is a gold medal for  h i s  f u n d a m e n t a l  w o r k
one of f i v e  Academies  c o n s t i t u t i n g  the  d e a l i n g  w i t h  t he  m a t h e m a t i c a l  d e sc r i p-
“I n s t i t u t  de France ” ; the  former was t i o n  of t h e  p e r t u r b a t i o n  of J u p i t e r ’ s
founded in 1666 by Colbert , the Commerce orbit by its satellites.
Minister of Louis XIV four years after During the Napo l eonic times at the
the British Royal Society came into beg inning of the  19 th  c e n t u r ~~, t h e  r o l e
being. Colbert wanted to encourage the of the Academy began to diminish. In-
developmen t of science in order to give gineering schools began to a p p e a r  and
French industry an edge on the competi- became attached to the various minis-
tion . The Academy provided a forum for tries that turned to them for consul-
scientists and inventors to exchange tation . The Academy was no longer

F ideas and to carry out scientific work involved in c a r r y i n g  out r e se a r c h , f o r
in its laboratories. At its inception , it lost its laboratory space and i t s
there were only twenty-one scientific Paris Observatory . It was mad e a p a r t
members . Several inventions were sub- of the Institut de France . Few m eeT,-
m i t t e d  fo r t h e  Acadeniy ’s consideration. tors presented their findings to the
While the Roya l Society busied itself Academy. By the 20th cent ar’. tile \cad-
w i t h wha t  p r e s e n t - d a y  s c i ence  adni inis- em)’ was overtaken by a c o n s t e l l a t  ion
t ra t o r s  m i g h t  c a l l  “ r e l e v a n t ”  p r o b l e m s of spec i a l i z e d  g o v e r n m e n t  agc i ~c i e s  t h a t
p e r t a i n i n g  to a r b o r i c u l t u r e , n a v a l  ar- dealt w i t h  t he  f u n d i n g  and  a d m i n i s t r a -
c h i t e c t ur e , and n a v i g a t i o n , t he  French  t i o n  of r e sea rch  and a d v i s e d  t h e  got-
Roya l A cademy of Sc ience  ( a s  i t  was then  e rnment  on s c i e n t i f i c  m a t t e r s .
c a l l e d )  was commiss ioned  by Louis  X I V  U n t i l  1976 t h e  Academ y was divid e d
to investi gate the difficult hydraulic into two divisions: Division I dealt
problems resulting from the construction with physical and ma thematical sciences
of the Versailles Palace , its gardens and Division II with natura l and chem-
and fountains. There fore , til e a c a d e r n i -  i c a l  s c i e n c e s .  In  (1) there were five
ci ans of t h a t  t i m e  became  t he  f i , - s t  s e c t i o n s  of s i x  members  each w h i l e
cit il-service scientists. (II) contained six sections w i t h t h e

The first journal in F rench  included same number of members per section.
both  l i t e r a ry as we ll as scientific ar- These eleven sections had t he  f o l l o w i n g
t i d es a nd soon came under  the aeg is headings: Geometry , mechanics , astron-
of t he  A cademy ,  w h i c h  u sed it to publi- omy, geography and navi gation , phy sics ,
cize its own w o r k .  The gene ra l  public chemistry , mineralogy and geology ,
complained about the technical nature botany, zoology, rural economy , and
of the w ritings , and so Fontenelle un- medicine and surgery. Each division
dertook to write a special volume every was and still is headed by a sec r e ta r y
year e x p l a i n i n g  s c i e n t i f i c  d i s c o v e r i e s  e l ec ted  fo r  l i f e .  L o u i s  de Brog u e ,
in terms understandable to the layman, the well-known physicist , was the
I t  was the  f i r s t  p o p u l a r i z a t i o n  of sci- secretary of Division I until three
en c e! D u r i n g  t he  18th  c e n t u r y  t he  Acad -  y e a r s  ago when  he resigned because he
enty was located in the Louvre , where felt that a younger man should carry
it had at its disposal libraries and out t h e s e  d u t i e s .  I t  is the secretar-
laboratorie s. It was comfortably en- ies who ensure the smooth running of
dowed and so could offer attractive the Academy .
prizes. Aside from these two divisions

T e c h n o l o g y , f a r  f rom be ing  scorned there were fourteen “free Aca demirians .”
as a lower form of scientific endeavor , Scientists were nominated under that
was very  much a p a r t  of t he  l i f e  of the category when there were no vacancies
Acade my.  In  1766 it c o n s i d e r e d  a new ~~‘1 the sections closest to their inter-
type of fire engine and a g lue-  es~ c ;  m a t h e m a t i c i a n s , ph y s i c i s t s , chem-
manufacturing process and it gave advice ists , etc., were found under this head-
on the construction of mills in Lyon ing, which is no longer used. There
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were six members that belo nged to a should not be older than 55. Among
section entitled “Applications of Sci- those nominated were the mathematician
ence to Indust ry ” (which has also been R. Thom (F ield Meda list, 1958) and
abolished) and twelve nonresident men- A. Lwoff and F. Jacob , both Nobel lau-
bers. A nonresident member was one reates in medicine . Under the new
who lived so far from Paris that he election process a list of candidates
was unable to complete the round trip was established by the academicians
from his home to the Academy within and a vote was taken. Previously,
a da y on horseback I Thus , the Academy a scientist had to submit his candida-
was primarily a Parisian institution. ture and run the risk of being turned
This has also been changed as the French down. This is what happened to Irene
government hopes to eradicate the dis- Joliot Curie when she applied; the
Unction between Paris and the remainder Academy is still misogynistic , for
of France. Finally, there were twenty- no woman has yet been elected.
ei ght foreign members and one hundred Some think that the Academy has
twen ty  fore ign corresponding members , been eclipsed by other scientific bod-

The pres ident  of the Academy served ies such as the Centre National de
a one-year term and the vice president la Recherche Scient i f ique (CNRS) , the
a u t o m a t i c a l l y  succeeded him . They were D~ l~ gation G~n€ra1e ~ la Recherche
chosen alternately from Divisions I Scientifique et Technique (DGRST),
and I I , the selection being based on the Commissariat h 1’Energie Atom ique
seniority. Now the president must be (CEA), etc., while others feel that
elected alternately from the two Divi- an impartial body of relatively young
sions , and his term may be extended and well respected scientists could
to two years. The vice pres ident  no do much to counsel and guide the gov-
longer automatically succeeds him. ernment , which is surrounded by a col-
As the years 1976 and 1977 cover the lection of agencies each having its
transition period , legislation has been own axe to grind. (Albert Barcilom)
enacted to carry through the aforemen-
tioned changes at least for these years .
The number of Academicians has been
inc reased  from 100 to 130 and Divisions IVIATERIALS
I and II have been retitled , respective- SCIENCE
ly :  M a t h e m a t i c a l  and Phys i ca l  Sciences
and their Applications; and Chemical ,
Natura l , Biological and Medical Sciences ,
and theFr Applications . Division I CONDUCTION IN NONCONDUCTORS
now includes four sections : Mathematics ,
Physics , Mechanics , and Sciences of In the galaxy of colleges that join
the Universe. Division II also includes to form the University of London ,
four sections: Chemical Sciences , Ce l- Birkbeck College has a unique role.
lular and Molecular Biology , Animal and By its charter it accepts as umdergr ad-
Vegetal Biology, an~ Human Biology and uates only those who also have full-
Medica l  Sc iences .  There is no longer t ime  employment .  Thus it is a seri-
a l i m i t  on the number of members per ous effort in adult education for
section . When a member of one sec t ion  those who dropped out of the usual
dies , the vacancy can be filled by in- educational pattern leading to the
duct i n g  a member i n to  another  sect ion . un ive r s i ty  and wish to return . Courses
Therefore the system is now much more are taught in the evening hours a t
flexible. Birkbeck , and there is no need to sup-

The Comptes Rendua is the official ply dormitory facilities .
publication of the Academy ; articles Fortunately for the graduate research
are reviewed and pub l i shed  very q u i c k l y ,  programs , full-time students are per-
Critics have claimed that this rapid mitted there. The Physics Department
p u b l i c a t i o n  is primarily used merely has a faculty of about ten people and
to establish a publication date. An covers a broad range of interests.
effort will be made to increase the qual- J. Hirsch has been working for some
ity of this journa l (it now contains years on the problems of electronic
abstracts of papers in English). conduction in dielectric materials

On 25 A p r i l  1977 some 23 new members a t  el ec t r i c  f ie lds  that  are h igh  enoug h
were elected. One of the provisions to beg in to approach those producing
regarding the increase in the number breakdown.
of academicians was that half the number
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Since good insulating materials have described above has been found by Hirsch
resistivities in the order of 10 15 ohm- not to hold in one organic compound ,
cm , straightforward direct-current meas- which gave very different decays de-
urements of their conductivity and Hall pending on whether electrons were in-
effect to determine the number of charge planted from an external source or
carr iers , the sign of the i r  e lectr ic  were in jected from the electrodes by
charg e, and their mobility is difficult, a sudden reversal of polarity across
Most materials of practical interest the specimen . However, the foundations
are organic solids , and nearly all those of an understanding of the nature of
be ing stud ied by H irsch are , in addi- conduction in dielectrics and in amor-
tion, noncrystalline. The electron phous semiconductors has certainly
and hole mobilities are low, ranging been laid and is being vigorously ex-
from 1 down to 10 ” cm2/V-sec. Thus, plored in a wide variety of materials.
somewhat heroic measurement techniques
are called for.

A routine measurement in the Physics
laboratory involves forming a thin sam-
ple of dielectric between electrodes
by evaporation and then bombarding the I
sample with a short pulse of electrons
through one of the electrodes. Free
electrons and holes are produced near
this electrode; by altering the voltage
applied to the sample , either the elec- I
trons or holes may be swept across to I
the other electrode. As the line of I
charge progresses , the external  circuit
reg is ters  a flow of current  which stops
when the charge reaches the electrode.
By measuring the times of flight of ttm4
the electrons or holes , their mobilities
may be obtained. 

-
In practice the current  measured Current ~~asured in the external circuit after

in the c i rcui t  does not stop abrupt ly  inj ection of a short pulse of electrons into
but has a long tail as shown schemati- the dielectric through one electrode. The elec—
cally in the accompanying f i g u r e .  The tr on , or hole , charge is pulled across the di—
time t1 is taken as a measure of the electric by application of a high field.
transit t ime , and the tail is the por-
tion of the curve beyond it. It is
experimentally observed in a wide van - Hirsch plans to concentrate on
ety of amorphous systems that the shape As2S3, both pure and doped with Cd12.of this curve is constant ; that  is , He has already measured m o b i l i t i e s
if the curves are normalized to the and yields (that is, the tota l charge
same t1, the tails are the same . This collected) and has suggested models
can be explained by a model in which for the effects of the dopant on these
the electronic charge hops from trap properties. He hopes to make this
to trap in the dielectric until it a model insulator with well-
reaches the far electrode. The tail characterized material and high resis-
shows that there is a spread in the tivity . At the same time it is a sim-
time necessary for this process to oc- ple example of materials compounded
cur. The very low observed mobilities w i t h  S , Se , or Te and called chalcog-
result from the fact that the charge enides. The results should be relat-
is localized in traps for a large f rac-  able to the more complex , low-
tion of the transit time. In fact , resistivity chalcogenides that are
the existence of numerous traps for used in swftching and memory applica-
both electrons and holes may be essen- t ions  of amorphous semiconductors .
tial for good insulators. Hirsch also has available or is build-

The actua l phenomena are complex , ing a number of other measurement tech-
making it difficult to account in de- niques to use on the sane materials ,
tail for temperature and field effects including photoinduced Hall effect ,
and the influence of electrode materi- thermally induced conductivity peaks ,
als. Even the universal decay tail
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and charge buildup in materials after and ‘He , cha rge-transfer complexes ,
applying a voltage pulse , and r a d i c a l s ;  the s p e c i a l i z e d  papers

Whi le  the physics of the conduction were grouped around NMR double reso-
processes in these dielectric materials nance and rotating frame experiments ,
may be related to that in other amor- notional effects on lineshapes and
phous materials , the long-range goal relaxation times , magnetic resonance
of the work done by Hirsch is aimed methods , paramagnetic ions , and mar~

_
at understanding prebreakdown currents netic ordering.
and the eventual electronic breakdown An introductory presentation by
of i n s u l a t i n g  m a t e r i a l s  in condensers F. Waldner (Physik-Institut der Uni-
and high-voltage cables . It had been versitilt ZUrich , Switzerland) described
a rather lonely field , but the boom the combining of spin-decoupling tech-
in the study of amorphous materials niques with sample-spinnin g techniques
in genera l and the recent development at the mag ic angle to reduce the line-
of concern over the unreliability of width and determine the chemical shift
hi gh- t ens ion  cables are making this anisotropy . It was followed by two
work of much wider interest, papers describing, in solid 3He, T1(Clifford C. K li ck)  and T2 measurements (T~ 

and T, are
spin-spin and spin-lattice relaxation
times) and the observation at tempera-
tures around 1 mK of multiple echoes
that are explained by nonlinear effects
due to the demagnetizing field of the

XIXTH CONGRESS ANPERE ON MAGNETIC spin magnetization (M. Bernier and
RESONANCE J.M. Delrieu , SPSRI 1 CEA , Gif-sur-Yvette ,

France). In parallel , an introductory
The XIXth Congress on Magnetic Reso- paper described T1 measurement of poly-nance and Re la t ed  Phenomena was he ld  pept ides  c o n t a i n i n g  g l y c i n e , a l an ine ,

in Heidelberg, Germany, from valine , and leucene and explained the
27 September to 1 October 1976. Over results in terms of reorientations
230 papers were presented , consisting of the NH 3 an d Cl!3 groups (E .R .  Andrew ,
of 11 “Invited Papers” (40 mm plus R. Gaspar , T.J. Green , and W. Vennart ,
5- m m d i s c u s s i o n ) ,  7 “I n t r o d u c t o r y  Pa- Dep t .  of Phys ics , U n i v .  of N o t t i n g h a m ,
pens” (25  m m p lus 5-mm d i scuss ion ),  UK). Following were talks describing
99 “Submitted Papers” (15 mm plus the determination of charge transfer
5-mm discussion) , and 122 “Specialized in phenanthrene PMDA by a calculation
Papers ” (10 m m p lus  5-mm d i s c u s s i o n ),  of the fine-structure tensor , measure-
The invited papers were given noncon- ments of frequency and t empera tu re -
cu r r en t l y whereas  the remaining were dependence of proton T~ in salts of
organized in parallel sessions. The RB~ and rcNQ- , determination of
scientific participants represented electron-sp in multiplicity of radical
25 count r ies .  ion pa i r s  by chemica l l y - induced  dynam-

After the opening ceremony, invited ic nuc lear  polarization , the applica-
papers  were presented  on the magnetic tion of electron-nuclear triple reso-
proper t i es  of s u p e r f l u i d  ‘He , t r i p l e t  nance techn iqu es to bi radica ls , and
states of electron-donor complexes , the interpretation of ELDOR measure-
and coherent phonon emission by ments of relaxation times of peroxy-
spatially-phased spins (E.L. Hahn and laminodisulfonate in water solutions.
R. Wi lson , Physics Dept., Univ. of A number of papers applied electron
C a l i f o r n i a , B e r k e l e y ) .  This last paper spin resonance (ESR) and NMR measure-
described an interesting new method ments to radicals and biological svs-
for generating phonons by carefully tems (e.g., starch , urea , sol-gels ,
matching the phase betwee~f phonons macromolecules , halophilic bacteria)
and electron spins. This is accom- as well as some describing the effects
plished by means of a smnusoidally- of molecular motions on linewidths
phased array of sp in polarization , and relaxation times. Quite a few
achieved by the application of inhomo- presentations described new techni ques
geneous magnetic-field pulses . and apparatus for doing such diverse

In the afternoon there were parallel experiments as separating overlapping
sessions of both submitted and special- ESR lines , studying domain-wall reso-
ized papers. The submitted papers dealt nancc in magnetic materials , and si-
w it h  nuc l ea r  m a g n e t i c  resonance (NMR) multaneously spin-locking two or more
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groups of spins. Papers were presented detail in a live human (P. Mansfield
on magnetic  systems that  descr ibed re- and A .A.  M auds ley ,  Dept .  of Phys ics ,
laxation of paramagnetic ions , ESR Univ. of Notting ham , UK). The second ,
measurements in gannets and in Nm-doped on field-focusing NMR (FON A R ) ,  de-
KM gF 3, and NMR spin-echo measurements scrihed the first NMR image of a tumor
in FeSi s ing le  c ry s t a l s.  in a l ive  an ima l  (R. Damadian , L.

An invited paper dealt with the ap- Minkoff , N. Goldsmith , N. Stanford ,
plication of ESR and M~issbauer experi- J. Koutche r , and Pioneer Mouse I I ,
ments to the study of quasi-two- Biophysical Lab , State Univ. of New
dimensional magnets (F. Waidner , Physik- York , Brooklyn). Because of the non-
Institut den Iiniversit5t iirich , invasive nature and low radiation haz-
Switzerland), and another invited paper and of NMR , it appears that the NMR
described the observation by ESR of imaging has great potential in medicine,
paramagnetic centers in one-dimensional This was followed by a paper meas-
conjugated polymers (D. Bloor , Physikal- uring the ‘ ‘ P chemical shift tensor
isches Institut , Universitif t Stuttgart , in oriented dipalmitoyllecithin , an
FRG). These were followed by three essential phospholip id component
p a r a l l e l  sess ions  of submitted papers— of most bioli gical membranes , in which
on rare earths , liquid crystals , and the conformation of the molecule was
shielding tensors. The r a re -ea r th  pres - determined (R.G. Griffin , L. Powers ,
e n t a t i o n s  were devoted l a r g e l y  to ESR J. Herzfeld , R. Haberkorn and P.S.
in determining site symmetry of such Pershan , Francis Bitter National Nag-
systems as Ce~~ in CaP2 - and Yb 3” in SrF2, net Lab , M IT , Cambridge). Later pres-
as well as on the observation of nag- entations on paramagn etic centers ,
netism in substances like LiTbF4. Pa- li quid crystals , and paramagnetic ions
pers on liquid-crystals involved consisted largely of ESR and ENDOR
multiple-pulse techniques and relaxation- determinations of site symmetries and
time measurements to study both static structures . Papers on NH4

4 included
and dynamic properties , while those studies of rotational motions of the
on shielding-tensors consisted largely Nil4

4 ion , while those on metals were
of the use of multiple-pulse techniques, characterized by studies of hydrogen
Reported here was the first determina- diffusion in transition metal hydrides.
tion of a double-bond tensor for carbon- An invited paper discussed differ-
carbon double-bond (. 1. . K . Wolff , R.G. ent aspects of acoustic nuclear and
Griffin , and J.S. Waugh , Dept. of Chein - electron spin echoes in solids (V.A.
istr Y and Francis Bitter ~‘ational Mag- Golenishch ev-Kutuzov , N.K . Solovarov ,
net Laboratory, MI T , Cambridge) , as V .F. Tarasov , Kazan Physico-Technical
i~ell as a paper demons t ra t ing that the Inst. Academy of Science , USSR), which
spin-temperature hypothesis can be ap- has the advantage over conventional
p lied to a string of discrete rf pulses NMR and ESR of not being limited by
(W.K. Rhim , D.I’. Burum and D.D. Plieman , the skin-effect in metals, A second
Jet Propulsion Lab , California Inst. invited talk (C.P. Slichter , Un iv.
of Technology, Pasadena). of Illinois , Urbana) discussed NMR

A group of submitted papers on para- studies of dilute alloys of magnetic
oa~ netic centers , li quid crystals , and atoms in nonmagnetic hosts (e.g.,
spin-imag ing were followed by contrib- Cu) which measured the temperature-
uted papers on paramagnetic centers , dependence of the magnetization at
li quid crystals , rotating NH~

4 ions , different sites in the vicinity of
NMR in metals , one- and two-dimensional the Kondo temperature. These were
systems , paramagnetic ions , and NMR followed by sessions of submitted pa-
relaxation in solids. The presentations pers on metals , phase transitions ,
on paramagnetic centers , consisting and NMR relaxation in liquids. The
entirely of ESR observations , were pre- papers on metals involved a potpourri
ceded by an introductory paper describ- of different techni ques for studying
ing a theoretical method for getting metals: NMR , superconducting quantum
hyperfine tensor components. The talks interference devices (SQUID), M’dssbauer
on sp in-imag ing included three fascinat- effect , and s-radiation anisotropy .
ing presentations of biolog ical inter- The last technique (P. Heitjans , A.
est. The first presented line-scan Koerb lein , II. Ackermann , U. Dubbers ,
p ictures of sp in density in a magnetic- F. Fujara , M. Grupp, and H.-J.
field gradient which , for the first Stoeckmann , Physikalisches Inst.,
time , revealed recognizable anatomical Heidelberg, FRC. and ILL , Gren ob le ,
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France) is a particularly interesting Lake City) and its application to the
new method of measuring T1 in 

7Li-Mg detection of Ag diffusion in AgF.
alloys by measuring polarized Also included was a paper describing
S-radiation from 8Li produced by the a new method for using field modula-
capture of thermal neutrons. This tech- tion to reduce the dipolar coupling
nique has the advantage that it requires which can be applied to uncovering
no rf field to measure diffusion . Talks chemical shift and heteronuclear cou-
on phase transitions included studies oling information which is obscured
of structural transitions as well as by homonuclear coupling (C.S. Yannoni
order-disorder transitions. Many papers and H. -N. Vieth , IBM Resear ch Lab ,
of biological interest were included San Jose , CA). Most of the presenta-
in the section on liquids , These fo- tions on spin-phonon interactions
cused on studies of water  in te rac t ing  involved appl ica t ions  of ESR to the
with surfaces (e.g., muscle tissue) study of phomons in solids .
or with large molecules (e.g., DNA). The last session of the Conference

An invited paper surveyed the nain consisted of submitted papers on semi-
lines of hyperfine investigation stud- conductors and ESR , NMR relaxation
ies (Prof. Dr. J. Christiansen , Physi- in solids , and Jahn-Teller ions. In-
kal isches  Ins t .  der Universit ’dt Erlangen- cluded were papers describing the ap-
N’drnberg, Erlangen , FRG) by perturbed plication of NNR r e l a x a t i o n  measure-
y - y  angular  corre la t ions , wi th  applica-  ments  to one- and two-d imens iona l  an-
tions to the determination of internal tiferromagnets and an introductory
electric field gradients , diffusion talk describing two-dimensional
of lattice defects , and interactions spectroscopy—a method for resolving
between impurity atoms and lattice Va- complex proton and carbon spectra .
canc ies. A second invited presentation The proceedings of the Conference
surveyed the quantum tunneling effects have been published in Magnetic Reao-
of rotating CH3 and NH4 groups in no- nance and Related Phenomena , i-I. Brunner ,
lecular  solids . These were fol lowed K.H .  Hauser , and D . Schwe i t ze r  ( ed s . ) ,
by submitted papers on tunneling , quad- Groupement Amp~ re, Heidelberg-Geneva ,
rupole interactions , and conduction 1976. (David C. Ailion , Dept. of Phys-
electron effects in metals. Among the ics , Univ. of Utah , Salt Lake City)
techniques used were NMR , ESR , nuclear
quadrupole resonance , and nuclear acous-
tic resonance. In sessions of contrib-
uted papers tunneling, quadrupole ef-
fects , conduction electrons , ENDOR ,
dynamic nuclear  p o l a r i z a t i o n , tr iplet
s ta tes , mixed ESR , rotating NH4~~, met- THE AGARD SYMPOSIUM ON LAM INAR-TO-
als , paramagnetic complexes , phase tran- TURBULENT TRANSITION
sit ion s , and NMR r e l axa t i on  in l iqu ids
were covered. The quadrupole presenta-  The Fluid Dynamics Panel (FDP) of
tions were preceded by an introductory the Advisory Group for Aerospace Re-
paper describing double quantum cohen- search and Development (AGARD), he ld
ence and its application to high- a (by invitation only) “Symposium
resolution deuterium NNR in solids, on Laminar-Turbulent Transition ” in

Both were on optical detection of Lyngby, Denmark , on 2-4 May 1977.
magnetic resonance—the first being Since the Symposium was an outgrowth
applied to semiconductors and the sec- of activity of the US Transition Study
ond to the detection of photo-excited Group established in 1969 under the
t r i p l e t  states of poly-atomic molecules,  cha i rmansh ip  of Prof .  E l i  Reshotko
These were followed by three submitted of Case Western Reserve University
papers on optically excited states , and the later-established European
r o t a t i n g - f r a m e  NMR and double-resonance , Working Party on Transition in Bound-
and spin-phonon interactions. Those ar y La yers , the papers presented rep-
rotating-frame NMR included a number resent , in a way , the fruition of the
of i n t e res t ing  ta lks  on double-resonance a c t i v i t i e s  of these  two groups and
and multiple-pulse techniques. One the considerable monetary support gem-
paper described a new double-resonance erated by them. Also worthy of assess-
method for the detection of weak-spin ment is a method of attacking a prob-
d i f f u s i o n  (11.1. Stokes and D.C.  A i l i on , len invo lv ing  “blue r ibbon ” s tudy
Dept. of Physics , Univ. of Utah , Salt
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groups that are influential in the dis- inflection point at the boundary) that
pens ing  of research fund ing .  the minimum c r i t ica l  Reynolds number

Though the precise mechanism of tran- for instability is increased , thus
sition from laminar to turbulent flow delaying the onset of turbulence.
is not fully understood , the process Among the papers in nonlinear
immedia te ly  preceding t r a n s i t i o n  is boundary-layer instability were ana-
somewhat clearer, It is generally lytical and numerical investigations
accepted that a laminar boundary-layer of the evolution of an initially linear
flow becomes unstable at a sufficiently disturbance. T. Herbert of the Uni-
large distance downstream from the lead- versity of Stuttgart compared results
ing edge of the boundary layer. The from asymptotic (Landau) theory with
i n s t a b i l i t y  m a n i f e s t s  i t s e l f  in the those from a direct Fourier expansion
growth of self-excited wave-like dis- of the complete equations and found
turbances that are timewise and space- that the asymptotic theory can give
wise periodic , and propagate in the misleadin g results at other than very
direction of the flo’w. Somewhat after small disturbance amplitudes . Papers
this point is reached , transition to by J.W . Murdoch and T.D. Taylor of
turbulence ensues . Delaying transition the Aerospace Corp. and H. Fasel , H.
in the boundary layer (the reg ion in Bestek , and R. Schefenacker of the
which viscous forces play a role) would University of Stuttgart presented the
result in reduced drag. results of numerical experiments

The meeting started with an intro - on two-dimensional-disturbance evolu-
ductory review lecture by M.V. Morkovin tion. A paper by P. Huerre of Leeds
of the Illinois Institute of Technology, studied the nonlinear instability of
The papers that followed fell into group - free shearing layers and found that
ings of Boundary Layer Stability and nonlinear effects can be more inpor-
Transition to Turbulence. tant than viscous effects in the criti-

Of some twelve papers in Boundary cal layer;  the resu l t  is not very sun-
Layer Stability, seven were concerned prising in view of the fact that dis-
with linear stability (the stability turbance Reynolds stresses can eas i ly
of the boundary layer with respect to exceed viscous stresses. A paper by
infinitesima l amplitude disturbances) Prof. F.X. Wortman of the University
and inc luded  such top ics as the use of S tu ttga r t  reported on obse rva t ions
of l inear  s t a b i l i t y  theory  to predic t  of the evolut ion of two-dimensional
transition to turbulence , mathematical unstable disturbances in a laminar
techniques of stability calculation , boundary layer; the disturbances were
three-dimensional boundary layers , produced by an oscillating ribbon ,
rotationally symmetric flows , and non- and the resulting waves were visual-
parallel boundary-layer flows with pres- ized in the water tunnel by using
sure gradients. The results of studies hydrogen-bubble techniques. Three-
in boundary- layer  stability with heat- dimensional disturbance structures
ing at the boundary by A.J. Strazisar were observed forming on the two-
and E. Reshotko of Case Western Reserve d imensional  waves;  the  format ions  were
University were presented , and it was in two layers and seemed to lie respec-
shown that heating the boun~~’ry layer tively above and below the critical
tends to stabilize the boundary layer layer of the boundary layer. The mo-
in water. The studies , performed in tion pictures showing the visualized
a low-turbulence water tunnel , included disturbance were roundly applauded
the effects of un iform and nonuniform and much discussed.
wal l  t empera tures ;  the growth rates The session on t r a n s i t i o n  descn ip-
of oscillating-ribbon-induced disturb- tion contained seven papers which ,
ances were obtained directly with hot- in part , were concerned with the re-
f i l m  anemoment ry ,  The way in which sponse of the boundary layer to exter-
the boundary-layer instability is de- nal excitation. The ordinary boundary-
layed by heat addition at the boundary layer-stability problem describes self-
is that the velocity distribution is excited disturbances within the bound-
altered. Since the viscosity of water ary layer; the instabilities can be
decreases w i t h  an increase in tempera- conceptually oversimplified to be anal-
tu re , a temperature gradient at the ogous to resonances in a free vibra-
boundary resul ts  in a viscosity gradi- tion . Many experiments have been per-
ent that  so affects the velocity dis- formed in which the unstable disturb-
tribution (it makes it convex with no ances are excited by an oscillating
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r ibbon  or an ex te rna l  sound source,  s t ud i e d  by S.J. Barker  and C. J e n n i ng s
Of course , the analysis of such a situ- of UCLA and Rockwell International ,
a t i o n  is proper ly  no longer  tha t  of r e s p e c ti v e l y ,  In a carefully con-
the self-excited disturbance, Some structed experiment , a boundary layer
experiments by D. Arnal , J.C. Juillen , inside a 10.2-cm-diameter tube , b.l m
and R. Michel of the Office National long was subjected to heating at the
d’Etudes de Recherches A~rospatiales tube ’s boundary. W ith no wall heat-
(ONERA-CERT), Toulouse , France , con- ing, bounda ry-layer transition Reynolds
cerned a self-excited flow , and calcu- numbers of 10 million were obtained .
lations using turbulent transport equa - Boundary heating produced results in
tions were in fair agreement with the agreement with theory up to overheats
observed mean flow characteristics of of 10°F ; at higher overheats , delays
the turbulent boundary layer. A cor- of transition fell below theoretical
responding experiment by R. Houdeville , predictions until , at an overheat of
J. Cousteix , and A. Desopper of 35°F, the hi ghest transition Reynolds
ONERA-CERT concerning an externally , number , 42 million , was obtained
periodically excited boundary l a er whereas the theory predicted trans i-
showed poor agreement between the ob- tion Reynolds numbers in excess of
served and predicted mean flow in the 200 mil lion. The experiment was  con-
turbulent regime. In a paper by P. ducted at the Colorado State 1:ngineer-
Gougat and F. Martin of the CNRS-Meudon ing Research Center so that the
(France), the results of an experiment Florsetooth Reservoir would be avail-
investi gating boundary-la yer inst ahi l - able as a wa ter sup~)1y for the l)OundarV-
ities and  transition over a staticall layer test section . A large settling
a nd d y n a m i c a l l y  p e r t u r b e d  bound aiv were chamber  c o n t a i n i n g  f i l t e r s a n d ho n ey-
presented. Since the boundar y- comb mesh was  provided upstream of
disturbance wavelength and frequen cy the test section to reduce the level
were much longer and lower , resp ective- and scale of turbulence in the test.
l~~, than those of a self-excited Jis- Hot-film anemometry was used to meas-
turbance , the dominant disturbance oh- ure mean and rm s flow velocities.
served was the self-excited one. In a session devoted to prediction

An interesting mathematical model of transition , various emp irical meth-
of a boundary layer excited by free- ods , including second-order closure
stream disturbances was presented by schemes , were presented. Finally ,
l-I.L. Rog ler of the University ef in a session devoted to experimental
Southern California. Rogler modeled methods , techniques for reducing cx-
the boundary layer in terms of two lay- ternal excitation of the boundary lay-
ers of uniform vorticity with the same er by tunnel noise and infrared detcc-
combined momentum thickness as that tion of transition reg ions were
of the ordinary laminar boundary layer. presented.
The freestream disturbance was modeled In all , with few exceptions , there
as a uniformly spaced array of rectangu- were no surprises or unexpected reve-
lan vortices outside the boundary layer, lations among the papers. It does
It was found that the forced oscilla- not seem to this reviewer , that select

— tions had the same phase velocity and committees working in closed sessions
wavelength as the driving disturbances, without disseminating the results of
There also existed natural oscillations their deliberations or requesting in-
of wavelength and phase velocity differ- puts from a broad spectrum of worker s
ent from those of the driver but of in the respective fields can he effec-
the same frequency, The effect of ap- tive in “pushing back the frontiers. ’
paratus boundary-layer noise on the If anything, the result is a generall y
ea r ly  t r a n s i t i o n  of the supersonic  wake l a c k l u s t e r  symposium. (Martin lessen)
from a t ransverse  c i rcu la r  cy l i nde r
was s t u d i e d  by H. Burnage and J.
Gavi glio of the Institute of Statistical
Mechanics  of Turbulence in M a r s e i l l e s .
It was found that , when the noise radi- IONRL REPORTS !
ated by the w i n d - t u n n e l  boundary l a y e r s
was more intense , the transition in See the back of this issue
the wake of the cylinder occurred sooner, for abstracts of cu r r en t

The effect of wall heating on reports.
boundary-layer transition in water was
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D l can radically change the morp hologyCEAN of a coast.
SCIENCE At present there is no “good”

theoretical model for nonlinear water
waves.  A century ago , t he w e l l - k n o w n
English engineer and inventor F.W.S.

WATER-WAVE DYNAMICS AT CAMBRIDGE Stokes did some remarkable work on
UNIVERSITY water-wave dynamics. Expansions that

bear his name and attempt to model the
The Department of Applied Mathemat- wave profile diverge as soon as a non-

ics and Theoretical Physics of the Uni- dimensional measure of the wave curva-
versity of Cambridge deals with teaching ture (wave amplitude times wave-number)
and research in three  wide a reas :  the exceeds 0.1. This breakdown can be
mechanics of fluids and solids and its explained by visualizing an initially
applications (geophysics , engineering, sinusoidal wave deforming (while still
biology); astrophysics , genera l relativ- remaining symmetric) in such a way that
itv , and plasma physics; and quantum the crest tends to sharpen while the
physics and its application. My visit troug hs flatten. Representation of
focused mainly on the first area , and this sharpening requires a large number
even then my interests led to discussing of terms in the Stokes expansion .
just problems of a geophysical nature. To obviate this problem , Longuet-Higgins
I f  I limit myself to that context , I uses an “inner ” representation near
can subdivide the work presently found the crest and an “outer ” one for the
in the Department into: study of water troug hs. The interested reader is re-
waves , oceanography, turbulence in the ferred to “Theory of the Almost Hi ghest
presenc e of stratification , environmen - Wave: The Inner Solution ,’ by Longuet-
tal and geophysical fluid dynamics , Hi gg ins and one of his students , ~‘1r .and the studs of nonlinear wave motions M.J .II. Fox [,

~
. FluId .~~ ~:. 80, 2l-74 2

in geop h~ sical fluids. (1977)]. —

In  t h i s  note I shall discuss re- Another interesting pr epertv was
sea rch  in ~.- l t e r w a v e s  and leave the d i g -  d iscovered  by L o n g u c t - I l i gg i n s .  lie
cussion of some of the other top ics for found that , when the nondimension al
additional n)t~ s. momentum , mass , energy, and phase speed

M.S. Lon~ ue~ -Higg ins holds the Royal of a solitary wave (a wave having a
Society Research Professorshi p and is sing le crest) are plotted against the
also a member of the Institute of Oceano- relative wave hei ght (measured in terms
graphic Sciences. He is interested of the local dep th ) ,  they exhibit a
in some of the very difficult phenomena maximum when the relative wave hei ght
associated with nonlinear water waves is near unity. He argues that an in-
and wave breaking. This area of re- s t a b i l i t y  must  set  in as t h i s  maximum
search is important for a number of rea- is approached. This observation as-
sons: it has been shown that the drag sumes that the solitary wave remains
exerted by the waves on the atmospheric symmetrical; in practice , as a wave
f l ows as w e ll as the transfer of gas , shoals , i.e.., as the local depth de-
momentum , and energy across the air- creases , it tends to become asymmetri-
water interface depends critically upon cal and eventuall y- breaks. The break-
the wave state of the free surface; ing process is a complex one , and sev-
these phenomena , although understood eral types of wave breaking have been
qualitatively, are not yet well enough recognized. The plung ing breaker is
grasped q u a n t i t a t i v e l y .  Breaking waves one in which the forward face of the
play an impor tan t  part  in mix ing  the wave develops a jet-like tongue that
upper ocean layers , and some of their plunges forward with great force , en-
energy can be fed into water currents , training large quantities of air. This
Knowledge of these nonlinear waves has vi gorous process modifies the wave rad-
considerable bearing on the optimum de- ically . A much gentler process is
si gn of s t ruc tu res , both nearshore and found in a “spilling ” breaker , which
o f f s h o r e .  Last but not least , wave en- causes l i t t l e  a l t e r a t i o n  to the wave
ergy can be p i led up near the shore in shape , the wave proceeding shoreward
the narrow reg ion called the surf zone, with a plume of foam on its forward
where mean circulations and sediment face. The models generated by Longuet-
transport due to erosion or accretion Higg ins can be used to represent this
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last type of wave dynamics in the surf  INSTITUT FUR SCIUFFBA U , UNIVERSITY OF
zone [Longuet -Higgins  and Fenton , “On 1IAM~URGThe Mass , Momentum , Energy and Circula-
tion of a Soli tary Wave . II ,” Proc. Roy . The occasion of the 25th  anniver-
Soc. Eon , A. 340 , 47 1-493 ( 1974) ] .  sary of the Institut fUr Schiffbau (Ifs)

Longuet-HT~~ins and one of his stu- at the University of Hamburg (ESN
dents , Dr. E.D. Cokelet , are working 31-6:248) was celebrated by a Colloqui-
on efficient and accurate numerical um held at the Institut. The IfS is
schemes for modeling these flows. This highly regarded by practitioners in
work is motivated in part by relaxing Nava l Architecture , and so it is not
some of the assumptions introduced in surprising that invited speakers came
the theore t ica l  models .  In natural con- from as far away as Japan for the
ditions the occurence of a steady , steep meeting.
wave is somewhat exceptional. Even sym- The colloquium opened with an ad-
metric waves tend to become unsteady dress by the Director of the Ifs, Prof.
and asymmetric long before their energy 0. Krappinger , who reviewed the deve l-
r eac h es the theoretical maximum . They opment of the Institut and its attain-
developed an ingeneous numerical scheme ments over its 25-year history and
that  assumes tha t  the motion is per iod ic  exto l led  the pivotal role of its first
in space and is i r ro t a t iona l , i .e . ,  a d i rec tor , Prof .  G .P.  Weinb lum .
f lu id  pa r t i c l e  does not possess any spin On the evening of the  f i r s t  day
[“The deformation of Steep Surface Waves of the Colloquium , a banquet in the
on Water , I: A Numerical Method of Rathskeller of Hamburg provided the
Computation ,” Proc. Roy . Soc. Eon . A. social focus of the 25th Anniversary
350 , 1-26 (1976)]. Under these condi- celebration .
~Thns 3 velocity potential , i.e., a The technical presentations began
scalar function whose gradient is the with “Dynamic Programming Applied to
pa r t i c l e  ve l o c i t y  vecto r , can be in t ro-  O p t i m a l - L i f e  P r e d i c t i o n  for Ships ” by
duced . They use the velocity potential Prof H. Benford (Univ. of Michi gan)
in p lace  of the ve r t i ca l  coord ina te ,  and F. Brown (US Coast Gua rd) t h a t  was
By introducing a complex transformation , concerned with deciding when to retire
they map the free surface into a closed and replace an existing ship on econom-
curve and transform the numerical prob- ic grounds. Factors considered in the
lem into a much simpler one. They use projections were depreciation , obsoles-
60 “particles ,” which they follow in cence , increased upkeep, greater effi-
t ime  as the wave s teepens.  The parti - ciency of the replacement , and chang ing
d e s  have a tendency to congregate near conditions in the political and econom-
points of large surface curvature which ic environment such as tax laws , etc.
is precisel y where they are needed for Hopefully, the buyer of an old ship
computa t iona l  accuracy .  Accord ing  to and the s e l l e r  of i t  would  be o p e r a t i n g
Longuet-Higg ins , the tongue of fluid with different dynamic programs.
or jet that develops at the moment of A paper “On Term inal Conditions
breaking must be influenced by surface for Collision Avoid ance between two
tension and air currents , both of which Shi ps” by Prof. T. ~~ loh (Univ. of
could be represented in the model if Tel Aviv) a~ d I)r. S.D. Sharma (IfS)
need be, To t e s t  some of the numerical adapted the planar p’~rsuit- ev .ision d~ f-
results , Prof. Longuet-Hi ggins , Mr. N.D. ferential “Game of Two Car— ” (R. Isaacs
Smith , and Dr. N. Hogben made some hi gh- “Differential Game~ ’ John Wiley l965~speed film (500 frames per sec) in one to shi p-collision ivoi Lla nce. The galile
of the towing tanks of the National consists of two circul a r car- (one
Physical Laboratory at Teddington. pursuer and one evader) maneuvering
Th~ f i l m  conf i rmed  tha t  the free su r f ace  in a p lane; the velocity of the pursuer
re nains  smooth and rounded until after is faster than the velocity of the
overturning takes place, evader hut the turnin g radius of the

I venture  to say t ha t  wave b r e a k i n g  evader  is small er than that of the pur-
is one of the impor tan t  unsolved prob -  suer.  Th e ga m e has  bee n r e f i ne d by
lems in fluid mechanics , and Longuet- substituting elli ptical for circular
Higg ins and his students at Cambridge vehicles while including the effects
University are close to unraveling this of acceleration control and speed loss
complicated phenomenon. in a turn to simulate the ship dynamics
(Albert Barcilon) more realistically. A “capture criteri-

on” which relates the si gnificant
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parameters of speed ratio and turning - structure to represent the nodal struc-
rate ratio of the pursuer and evader ture (stationary with respect to the
to the mm -max miss distance was propeller blade) observed in the ex-
presented. periment . The results of the theory

“Rol l  O s c i l l a t i o n s  I n c l u d i n g  Non- correspond to o b s e r v a t i o n.
linear Effects ” by P ro f .  0. Grim (IfS) A r emarkab l e  c a l c u l a t i o n  of t he
princi pally concerned the effect of the drag of a ship was presented in a pa-
periodic variation of wetted area of per “Scale Effect on Propulsive Per-
the hull at roll angles in excess of formance of a Full Ship, ” by Profs.
10°, althoug h the effect of trailing K. Nakatake and R. Yamanaki (Kyushu
vor tex  s e p a r a t i o n  at the b i l g e  keels  U n i v . ,  Ja p a n ) ,  w ho m a t h e m a t i c a l l y
was men t ioned .  Since the r o l l i n g  mot ion  modeled the  a c t u a l  h u l l  form of an
of a ship is weakly damped , the resonant ore carrier (length 302 m , dwt
rolling oscillations are often of high 162 ,400 tons) along with an infinitely
amplitude. However , the roll-damping bladed propellor for the full-scale
force increases more rapidly than line- case as well as 4- , 8- , and 12-rn-long
arly with roll amplitude , and so the models . The detailed theory, includ-
resonance peaks are not so hi gh as they ing friction effects , produced results
would be in the l i nea r  case. The e f f e c t s  t h a t  compared w e l l  w i t h  s e l f - p r o p e l l e d -
of n o n l i n e a r  i n e r t i a l  and restoring model and prototype tests.
forces were shown to be of small si gnif- Papers on “Strength Calculations
icance , r e s u l t i n g  m a i n l y  i n a sma l l  a n d Tes t i n g” by II .  Pe te r s hagen ( I f S )
shift of the natural roll frequency, and “Remarks on the Possibilities and

A review paper “Aerodynamic Forces Limits of Vibrational Analysis Applied
on Ships ” by Prof. Ii. Thieme (IfS) con- to Shi ps” by ll.G . Payer (Cerman Lloyd)
sidered the effect of wind on the speed , applied finite-ele ient techni ques of
stability , and maneuverability on a non- calculating stresses and natural vi-
wind-driven vessel. In addition , pre- bration frequencies along with lahora-
vious methods of modeling wind forces tory and full-scale tests , to relevant
were ex tended  to inc lude  e f f e c t s  of s h i p - o r i e n t e d  problems , while a paper
storms. “New Developments in Ice Technology ”

A paper by Profs. T. Inui and H. by J. Schwar: [Hamburg Ship Model Basin
Kajitani (Univ. of Tokyo) entitled “A (HSVA)] covered the use of ice with
Study of Local , Nonlinear Effects on scal d physical properties in the ice
Ship Waves and Wave Resistance ” formu - towing-tank facility of the IISV A as
lated the ship-wave problem in terms reported previously. (EsN 31-6 :248).
of a wa ve p r o p a g a t i n g  on a flow distorted The final paper of the Colloquium ,
by the presence of the shi p. I t  was “Flow R e s i s t a n c e  in a D i s c o n t i n u u m ”
found tha t  calcuIa~:ed drag characteris- by Prof. K. Wieghardt (IfS), discussed
tics compared well with towing tank data theoretical and experimental results
for a series of d~fferent beam-length of an investi gation of the deformation
ratios, of a discontinuum such as sand with

“Cavitation of Hydrofoils ” by W.H. or without an admixture of water.
Isay and L. Lederer (IfS) applied the The subject is of i n t e r e s t  to soi l
results of the theory of s t a b i l i t y  and mechan ic ians  and has a p p l i c a t i o n  in
dynamics of a single bubble in a spheri- earthworks , hydraulic structures , for-
cally symmetric pressure field to cal- mation and maintenance of channels
cu l a t e  the c a v i t a t i o n  p a t t e r n  in the  and harbors , etc.  For the  pu re - sand
low-pressure region on the upper (suc- med~ ’im , increasing rates of deforma-
tion) side of a hydrofoil. In the cal- tion result in lowered deformation
c u l a t i o n , a s i z e  d i s t r i b u t i o n  and number r es i s tance  because s t a t i c  dry f r i c t i o n
dens i ty  of bubbles ob ta ined  from an cx- is generally higher than kinetic dry
per imen t  us ing  l i g h t - s c a t t e r i n g  tech-  f r i c t ien ; any f u r t h e r  increase in de-
ni ques were used.  In a related paper , formation rates , how ever , involves
“The Cavitating Tip Vortex of a Propel- dynamic effects that tend to increase
ler and the Resulting Pressure Oscilla- the deformation resistance, For a
tions ” by E.A. Weitendorf ( I f s ) ,  the sand-wa te r  m i x t u r e , sand must dilate
e f f e c t  of c a v i t a t i o n - i n d u c e d  pressure  to a looser packing  to enable motion ,
f l u c t u a t i o n s  in the region of the pro-  thereby  drawing more w a t e r  i n to  the
p e l l e r  was s t ud i ed .  The c a v i t a t i n g  vor-  i n t e r g r a n u l a r  spaces. If there is
tices were modeled as hollow (coreless) not a sufficient water surplus , the
vortices that had a superposed wave free water surface is drawn into the
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m ixture , resulting in cap illary forces Hansen and F. Nansem. In addition
that affect the resistance to deforma - to the primary objectives quoted above
t ion; a chemical additive that reduces one finds a number of subsidiary ob-
surface tension also reduces this effect jectives , some re la ted to fundamen ta l
drastically, research while others have a more ap-

In all , the meeting dramatically plied character. The main ones can
illustrated the impact of modern analyti- be summarized as: collaboration in
cal and technological tools on naval coastal-water research among various
a r c h i t e c t u r e . (Mar t in  Lessen) institutions , optimum use of research

resources , and interdisciplinary char-
acter resulting in simultaneous inves-
t igations of some facets of the same
p roblem.

The Norwegian Coastal  Current  is
OCEANOGRAPHY IN BERGEN a continuation of the Baltic current

(see sketch) and , as its name implies ,
The Geophysical Institute at the is found along the entire Norwegian

University of Bergen houses three sec- coast. The inflows from the Baltic
t ions : geomagne t i sm , meteoro logy ,  and and the Norwegian coast amount to 500
oceanography.  In this article I will and 400 km 3/year, respec tively.
describe some of the ongoing work in
the last section. Oceanography at
Bergen goes back to the turn  of th i s
century  and has been associa ted  wi th

‘
Isuch wel l -known oceanographers  as H.

Hansen , H.U. Syerdrup , and Profe ssor
H. Mossby ; the last , whom I had the
pleasure of m e e t i n g ,  o f f i c i a l l y  r e t i r ed
some years ago but still maintains an
active university life . Bergen can boast i

one of the largest Norweg ian groups deal- /
ing in physical oceanography ; the direc- / ~V~’~ç,( ~tor of th is  group is elected for a two- GREENLAND / ‘I F~

_•~\~\ L~// SE&/
year term , and at present Docent A. / .

~~~ \

13 faculty members with three holding ~‘

Foldvik fills the position . There are / 
1 ~

the rank ol’ professor , 20 undergraduates , ., “i t  ‘
~~ _J

and about 10 g radua te  s tuden t s .  Research /

in the Department of Oceanography focuses (5EA~~/~~~mainly on physical oceanography and can 
~~~~~~~~~~~~~~~be roughly divided into five areas. 

/ 
~ /

~~~~~~~~~~~~~~~~

r ,

The first of these , a multidisci pl i- 6C~
nary research project involving several
Norwegian institutions , deals with stud-
ies pertaining to the Norweg ian Coastal

NORTH
Current. The project was initiated
in 1974, and at present three Norwegian
research councils  provide what  Professor L~EA)
M. Mork calls “catalytic money” to the

0 500tune of some $200 ,000 per year. The 50’ l kWTI~AL MLIèbtJk of the scientists involved , as well

ous Norwegian institutes and universi- 
~~~~~~~~~~ *M CUME~~~as ship t ime , are supported by the van-

COI.D CIJ~~ENT
t ies .  The main ob j ec t ive  of th i s  work zo
is “to increase our knowledge of the
structure and dynamics of the Coastal
Current and the relationship between Surface current s in the Northeast Atlantic.
the physical , chemical , biological , and The shaded areas show the position of the
marine-geological conditions in Norwegian main spawning grounds.
coastal waters.” As such , it is a con-
tinuation of earlier research work
started some 70 years ago by B. Helland-
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To these one must add a large amount along which a line-source of fluid is
of water from the Atlantic and the North prescribed. The model is assumed to
Sea as well as from the Norwegian Sea be stationary . The theoretical predic-
that is entrained into the current by tions are of the correct order of mag-
turbulent mixing. Conditions in the nitude. Mork has considered both a
Coastal Current are very variable in constant ent ra inment  coe f f i c i en t  and
time and space and are of vital impor- one that depends upon a measure of the
tance to fisheries because the Current fluid’s vertical stabilty and has found
is the main artery for fish-egg and very little change in his final results.
small-fry transport from the spawning He feels that the foregoing model is
areas to the nursery grounds. Also high correct for the “average” description
primary production (phytoplankton and of this Current. He has also been in-
zooplankton) is found in coastal waters terested in tidal mixing in fjords and
and is of extreme importance for sustain- estuaries and in wind and tide effects
ing fish growth. There is therefore in stratified oceans. Atmospheric-
a strong correlation between the dynam- pressure oscillations as well as time
ical and biolog ical character of the varying wind stresses can generate in-
Current .  Although such a corre la t ion ternal oscillations that may grow
is not entirely understood at present , and thus play an important part on or
it is believed to be t ied to the current near continental shelves.
dynamics and to the stability of the Dr. J. Buckley, from the University
underlying water masses that are en- of Vancouver , who is a postdoctoral
trained by the Current and carry with fellow at Bergen University, is inves-
them rich nutrients. There are several tigating several semiempirical models
mechanisms capable of driving such a of the Coastal Current and is looking
coastal current. The most likely one at volume transport and salt transport.
and the one that undergoes the smallest The second area of research deals
amount of fluctuation results from the with analytical work of geophysical
freshwater run-offs from Norwegian fjords fluid-dynamical character that is not
and the relatively fresh Baltic Sea, related to the previous area of research
Th e Curren t is also a f fected by wind nor to the next three to be discussed.
stresses and bottom topography. The Dr. T. Gammelsrød , who spent nine months
wind-stress drive can cause changes to at the Graduate School of Oceanography
take place over short periods of time at the University of Rhode Island with
and over short distances and is respon- Professor M. Stern , has been look ing
sible for much of the ~~~~~~~~~~~~~~~~~~~~ var ia-  at Langmuir  c i rculat ions  in the oceans
bil ity in space and time, and/or in the atmosphere when rotation

In Ber gen , Dr. G. Fum es of the Geo- is present. Some of his work has ap-
physical Institute is the coordinator peared in Journal of Geophysica l Re—
for the entire project; Monk and his search 80(36), 5069-5075 (1975). In
students, as we ll as one or two other 1938 Lai~j muir  observed that floating
faculty members , are involyed in some seaweed is organized in lines on the
of the research problems dealing with water surface that are parallel with
this Current. Monk , who recently spent the wind direction . These lines are
six months at Yale Univers i ty , is inves- the result  of wind-dr iven  water  circu-
tigating some simple analytical and lation. Gammelsr$d is considering both
laboratory models that idealize condi- an inviscid and a viscous flow with
tions found in nature without losing a constant-velocity shear in the verti-
the essence of this problem. An expeni- cal in a neu t ra l ly  buoyant f lu id  under
ment is present ly  underway in which the influence of the Coriolis force.
f lu id  is rotated between two concentric He finds that the flow is unstable to
cylinders to model the earth ’s rotation, roll vortices parallel to the flow.
A lighter fluid injected via the upper This instability results in the forma-
portion of the inner cylinder provides tion of circulation cells when the
the drive to model the freshwater inflows shear is of the order of the Coriolis
from fjords , rivers, and the Baltic. parameter or larger,
The lighter fluid forms a front-like GammelsrØd , Mork , and Dr. L. Roed
wedge that slowly moves radially outward , have considered homogeneous ocean
producing complex zonal and merid ional dynamics near an ice edge. The ice
currents. In the analytical model , Mork was modeled as a deformab le floa ting
deals with a Cartesian geometry in which boundary so that in the region covered
a straight coast runs North-South and with ice there cannot be a wind stress
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on the sea surface while such a stress Belgium (hosted by Prof. Nihoul’s group )
is acting in the ice-free portion of that dealt with the dynamics of fjords
the model, Both t ime-dependent  and and estuaries .  Gade feels tha t  the
steady-state models were considered, oceanographical commun ity has not
They found that the ice-edge could act yet recognized the virtues of Long ’s
as a coast and that upwelling could take model , wh ich works well in cases where
place in the vertical plane passing the mixing in these fjords can be
through that edge. The ver t ical  upwell -  a t t r ibu ted  to wind action rather than
ing velocities were comparable with to internal waves.
those obtained in the more conventional F ina l ly ,  the las t  area of research
case [Cammelsrød , Mork and Roed , “Upwell- deals with both physical oceanography
ing Possibilities at an Ice-Edge: Homo- in the Antarctic region and the thermo-
geneous Model ,” Marine Science Communi- dynamics of seawater-and-ice mixtures.
cationa 1, No. 2, 115-145 (1975)].  This program was started in 1968 when

In tTi e third area of research , work Mossby was interested in the formation
is underway by Drs. L. Roed and M. of Antarctic bottom waters ; it was de-
M’dland to develop both numerical  and cided to put current meters onto the
theoretical models of wind-driven ocean shelf edge in the Weddell  Sea . The
circulation in the presence of sources Institute built four current meters ,
and sinks of fluid at the boundaries, and Foldvik and Dr. T. Kvinge were part
In numerical models of ocean c i rcu la t ions  of a research team tha t , wi th  the help
these sinks and sources model the inflow of NSF funds and the USS GLACIER , placed
or outflow of water across boundaries, them at depths in excess of 500 n so
These models will be used in conjunction as to remain clear of large iceberg
with atmospheric models being developed movements. Th ese me ters were designed
elsewhere under the Global Atmospheric to stay underwater for one year and
Research Program (GARP) sponsorshi p , to monitor the current as well as the
The ocean models should provide the heat temperature on an hourly basis. It
flux at their upper boundary as a neces- wasn ’t until 1974 that , thanks to a
sary input to the atmospheric models. US, expedition in that same area and
Both Roed and M’dland are supported by wi th  fu r the r  NSF support , two out of
resea rch funds orig inating f rom the the four meters  were recovered in per-
Norwegian Component of CARP ; they are fect condition , with all the recording
also interested in developing a numeri- and sensing instruments absolutely dry.
cal model that describes the circulation They yielded 9 and 15 months of data
in the Barents Sea, for this circulation which show a marked decrease in the
is also driven , in part , by sources and tidal current amplitude in July (winter
sinks. The dynamics are complicated of the Southern Hemisphere). Foldvik
by the presence of ice, argues that in the winter months the

The fourth area of research deals water masses become saltier and more
w i t h  f j o r d  and estuary dynamics.  Pro- uns tab ly  s t r a t i f i e d  because of freez-
fessor  H. Gade has been in teres ted  in ing.  The s i t ua t ion  leads to convec-
these problems , and some of his students tion , wh ich tends to mix the entire
are working in this area. Recent ly  he basin and render its density more homo-
has been a t t r ac t ed  by problems pe r t a in -  geneous . As a result , tida l amplitude
ing to Antarctica (see below) and has strongly decreases with depth when
taken part in the January 1977 expedi- these nearly homogeneous conditions
t ion to that continent. He feels that prevail.
the fjord circulation is extremely de- In Decembe~ 1976 the Norweg ian gov-pendent upon how one chooses the eddy ernment sent a research expedition to
coefficients of viscosity and of diffu- the Norwegian Sector of Antarctica on
sivity . Most people have avoided the a small (500-ton) icebreaker; seismic ,
problem by adjusting these empirical geological (bottom cores), b iolo gica l,
constants to yield realistic solutions, and phys ical oceanography of the Wedde ll
He feels that at present Prof. R. Long~s Sea were the areas of research. In
model [J. Fluid Mech . 71(3), 529-540 cooperat ion wi th  Dr. T. Foster of the
(l975)J is the best one available. Gade Scripps Institution of Oceanography
and a studen t have used such a mode l in La Jolla , current meters as well
to generate  solut ions  tha t  are applica-  as tidal gauges were put on the conti-
ble to speci f ic  Norweg ian f jords . Most mental shelf of the Weddell Sea. Stud-
of this work was presented at this ies of the thermodynamics of sea water
year ’s Li~ ge Hydrodynamic Symposium in and ice were also under taken [Foldvik

-.
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I TECHNOLOGY I
Deep Sea Research 21, 169-174 (1974)].
In view of the importance of the loca-
tion of the Bouvet Island for South
Afr ican meteorolo gi ca l forecas ts, sci-
entists were sent ashore to set up an
automatic weather station that is now
transmitting temperature and wind speed. INTERACTIVE DESIGN SYSTEMS FOR BRITISH
The data are being picked up by satel- !}JDUSTRY(?)
lite and retransmitted to the US and
Norway. This station is expected to As part of a major effort to up-
last one year. Bouvet Island , accord ing grade the design and manufacturing tech-
to Foldvik , is one of the most uninvit- nolog ies of British industry , the De-
ing places on the globe with very severe partment of Industry (D0I) sponsored
storms almost all year round. In 1979 a recent three-day meeting on the topic
another Norwegian expedition will oper- “Interactive Design Systems .” The
ate off Cape Town and will go to Bouvet meeting was organized for the Dol by
Island in an attempt to establish a ra- the Computer-Aided Design (CAD) Centre ,
diosonde s t a t i on .  This operat ion w i l l  Cambridge , which receives most of its
provide data as part  of the major  CARP f i n a n c i a l  support from Dol.  (For a
p ro jec t  entitled “First CARP Global Ex- description of the research activities
pen iment”  (FGGE) that  wi l l  deal wi th  of the CAD Centre , see my a r t i c l e  in
the acqu i s i t i on  of meteorological  data ESN 31-4:141). The site of the con-
on a global basis. The station will ference was the Hilton Hotel in
be manned for two months during the Stratford-upon-Avon.
Southern summer to obta in  upper-ai r  The Do l ’ s main  ob jec t ive  in spon-
observations . The expedition will also soring this meeting was to promote the
retrieve the current meters placed in exchange of information between vendors
the Weddell Sea, of CAD and CAM (computer-aided manufac-

Although no longer news , a t ragedy t u r i n g )  systems and the actual or pro-
occurred in September 1976 in which the spective industrial users of such sys-
Institute ’s research sh ip , V/S HELLAND- tems . Quite correctly, the Department
HANSEN , went down about a day north of recognizes CAD and CAM as technolog ies
Bergen. The captain and one crew member which are now accessible to even small
were lost at sea, the casualties prob- and medium-size firms , and that offer
ably being caused by thermal shock, demonstrable cost savings and lead-time
The Technical University of Trondhei-,ii reductions over conventional , manual
is carrying out research to understand techniques. Reduced costs of hardware
what happened to that  ship. A model devices such as graphics display ter-
is now being tested to determine its minals , numerically controlled drafting
stability characteristics under high machines , elec t ronic  data- input  tablets ,
waves and to assess the cause of this etc., and the commercial availability
fatal accident. (Albert Barcilon) of the requis i te  computer sof tware  are

the pr inc ipa l  fac tors  that  have brought
these technologies to f r u i t i o n . The
trend toward lower costs , the use of
time-shared systems , and greater com-
petition among more and more vendors

10~1HL REPORTS j ~~~~~~~~ 
continue for the next sev-

About 200 of the 270 conference
See the back of th is  issue par t ic ipants represented British manu-
for abs tracts of current facturing organizations—the prospec-
reports. tive user community . The remainder

of the participants , aside from a few
observers like me, represented compa-
nies that maiket hardware and software
for interactive design systems . The
non-British participants (17 Americans
and 35 Europeans) were principally from
among the l a t t e r  group .
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The conference was organized as fol- within PDMS perform des ign , valida tion
lows. The f irs t day , Wednesday , wa s (e .g., checks for nonin tersec tion and
devoted to presentations by persons rep- proper clearances), and drawing , and
resenting system vendors. This group provide the man-machine communication
included L. Minardi  of Applicon (US) ; interface.  The data-management facili-
E.M. Hoskins of Applied Research of ties of PDMS are such that plant and
Cambridge Ltd. (UK); E. MUller of the pipework designs of all sizes can be
In s t i t u t  für Konst rukt ionslehre  (FRG) ; undertaken , including very large lay-
R. Badget of Computervision , Inc. (US); outs involving 2,000 or more pipes.
T. Lightburn of Davy Computing Ltd. (UK) ; After a 45-minute personal demonstra-
J.R. Cookson of Ferranti Ltd. (UK); J. tion , I walked away convinced that PDMS
Taylor of Quest Automation Ltd. (UK); has virtually all the capabilities that
B. Upton of Racal-Redac Ltd. (UK); E. a pipework des igner would want in an
H5rbst of Siemens AG (FRG); N. Payne interactive computer-based system.
of Tektronix UK Ltd. (UK) ; L. Simon of Orig inal ly  developed by a group at the
United Computing Corp. (US); J, Madden CAD Centre , the system is being marketed
of Isopipe Ltd. (UK); J.C. Snead , M.F. by Isopipe , Ltd. The first sale of
Hessey, and J.N.S. Deane of the Lucas PDMS was in March of this year to a
Group Research Centre (UK); and P .J , Houston-based oil company , reportedly
Hanratty of Manufacturing and Consulting for $100,000.
Services , Inc . (US). Another  seemingly very promising

Wednesday evening was devoted to system for the CAD of chemical plants
a special two-hour panel discussion with is the CPDS System described by E.
contributed position papers on the topic MUller (Institut für Konstruktionslehre ,
“Design of an Engineer ing Database. ” Technische Univers i tüt  Braunschwei g) .
Of the seven par t ic ipants , four were In his presen tation , MUller made the
Amer ican , two British , and one Norweg ian. point that it normally takes three

The technical  sessions on the second years to construct a complex chemical
and th i rd  days were ostensibly reports plant after it is designed , and so the
of “user experience” wi th CAD and CAM database that  represents the plan t and
systems . In fact , however , many of the piping system must ensure the continued
seventeen presentations by users were engineering validity of the data during
simply testimonials , obviously orches- all subsequent design modifications .
trated and directed by the vendor con- Thus, such a computer-based design sys-
cerned , to the e f f i cacy  of particular tern increases the reliability of the
systems . Such blatant collusion between plant layout as it evolves through the
vendor and customer raised the ire of inevitable changes , as well as reducing
the mostly-British audience, who felt the cost and lead-time of obtaining
that such tactics were not in keeping the initial design configuration.
with the traditionally accepted British Dr. A.G . Flutter , a consultant to
standards of fair play. the CAD Centre , spo]ce on the Centre ’s

In addition to design systems for role in promoting the use of CAD in
use by manufacturing industries such British industry. To illustrate how
as electronics (printed-circuit-board the basic software tools developed at
layout systems) and automobile and air- Cambridge have been used as the founda-
craft (2- and 3-dimensional automated tion for more specialized industrial .
drafting systems), the conference also sYstems , Flutter considered three ex-
covered systems specifically tailored amples . One of these systems , devel--
to the design needs of civil engineers , oped for and in conjunc tion with the
chemical engineers , and architects. British firm Capper Neill Internation-

One par ticu larly interes ting new al , is a drawing-office tool for the
system for pipework-layout design was generation of design and fabrication
described by J. Maden (Managing Director drawings as well as a parts list and
of Isopipe , Ltd., UK). This system , cost breakdown for liquid-storage-tank
called PDMS , is a graphically interac- installations. This system is claimed
ti ve , minico mputer-supported software to be twenty to s ixty t imes cheaper
system for the design of pipework lay’ than traditional procedures. A second
outs for complex chemical-processing example given was that of a special
plants such as oil refineries and power- pattern-nesting and catting system de-
generating stations , and for other ap- veloped from CAD Centre software by
pl ica tions such as pipework layou ts in Ake rmans , Ltd. The problem , wh ich is
ships. The functional program modules common to all industries that cut
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irregularly shaped patterns out of metal Sciences in Worrn ley , South England ,
or texti le rolls , is to posit ion the last week to draft a program for cx-
patterns optimally on the roll so as ploiting data from sensors on board the
to minimize waste. For a total software forthcoming American remote-sensing
cos t of less tha n $2 0,000, Akermans was satellite Seasat-A to be launched in
able to develop a very cost-e cfective May 1978. The group acts as a working
in-house capability for the nesting of group under the European Association of
sheet-metal parts and the generation Remote-Sensing Laboratories , wh ich is
of numerical control (NC) tapes for use a cooperative body under the ausp ices of
in a flame cutting tool. The third the Parliamentary Assembly of the Council
of Flutter ’s examples was the adaptation of Europe with support from the Conimis-
of CAD Centre software by Precision En- sion of European Communities and the
gineen ing , a Btitish tool and die manu- European Space Agency.
facturer , to enable them to produce in- “The program draf ted is re lated to
spection drawings and NC milling tapes ongoing oceanographic research in the
for complex forming dies. Again , the North Sea and the North Atlantic Ocean.
argument was made that the resulting In this , research data from the ear th-
computer-based system produced an “in- directed sensors of the satellite will
valuable” saving in production lead-time, be employed to measure wave height , wave-

The unavoidable conclusion to be length , surface temperature and salini-
drawn from this Department-of-Industry- ty, and the wind speed at the sea sur-
sponsored conference is that there can face. Comparison between satellite-
no longer be any doubt as to the savings derived quantities and actual measure-
in labor costs and time that industries— . ments at the ocean surface will be
both large and smal l—stand  to gain  by made .  S imul taneous  measurements will
the introduction of the twin technolo- be carried out from aircraft equipped
gies of computer-aided design and with similar sensors.
computer-aided manufacturing. However , “One of the satellite sensors per-
a question that none of the speakers mits measurements of the level of the
addressed formally but that everyone ocean surface with an accurac)~ of 10 cm
discussed in the corridors is , “How can on the basis of very accurate tracking
British industry introduce such technol- of the satellite ’s orbit froTh a network
ogy without suffering serious labor of special ground-based stations in
disputes and possible (to use the quaint Europe. This informa tion will be used
new Br iti sh phrase) ‘industrial action ’? for geodetic studies and for investi ga-
Indus tr ial ac tion , which means inaction tions of tides and ocean swells.
(i.e., a strike), is the greatest fear “Another sensor—a special type of
of the industrial manager in Britain. rada r—will give mapping of the earth’s
For this reason a lone , it seems unlikely surface in bands of lOO-kL width with
that traditional design and manufactur- a resolution of 25 m. Data from this
ing methodologies will soon be supplanted radar will be used for ob$ervation of
in the UK by the new, computer-based waves on the ocean , of sedimentation
technolog ies. (William J. Gordon) along the coasts of Europe , and for

mapping of sea ice in the Gulf of
Bothnia and the Greenland Sea .

“Apart from the oceanographic as-
pects , this research may be of impor-

(NEU~IS & NOTES 
tance for future applications such as
ship-route selection , ocean naviga tion ,
and sh ip and coasta l engineering. Be-
cause of their all-weather capability ,
simila r sensors may be used in fu ture

NORTH-SEA AND NORTH-ATLANTIC SATELLITE operational systems for routing sur-
RESEARCH veillance of all ocean activities in-

cluding fisheries and off-shore oil
The following announcemen t is quoted exploitation , and w i l l  be impor tan t

from a press release of the Council of parts of meteorolog ical and clmmatolog-
Europe : ical forecasts.”

“A group of 40 scientists represent-
ing some 20 European laboratories met
at the Ins t itute of Oceanographic
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FORTHCOMING MEETING Science and Mathematics , Hunter College ,
New York.  Dean Weyl was formerly a

The Eleventh Internationa l Power Liaison Scient is t  wi th  ONRL ( 1 9 5 1 - 5 2 ) ,
Sources Symposium wi l l  be held at 

- 
and from 1961-66 he was Chief S c i e n t i s t

Brighton , England , 2 5 - 2 8  September 1978. and Deputy Chief  of Naval Research at
About 40 papers w ill be presen ted , and , ONR Headquarters .
as far as possible , they w i l l  be grouped
together in s imi lar  topics , such as PERSONA L
pni m~ry, seconda ry ,  solar , and fuel
cells; thermoelectric and thermionic Dr. L.M. Hocking has been awarded
generators ; etc. The audience will be the title of Professor of Mathematics
limited to 400 representatives of re- in respect of his post at University
search and development work , application College London. Mr. R. Mansell Prothero ,
engineering, and user experience in the Reader in the Department of Geography ,
field of nonmechanical power sources. University of Liverpool , has been awarded
The Symposium is being arranged in asso- the title of Professor by the Univer-
ciation with the UK Joint Services Elec- sity. Dr. Robert Rama&e , Senior Lec-
tn ical Power Sources Committee. turer at the University of Liverpool ,

Preprints of papers will be dis- has been appointed to the Chair of
patched in advance of the Symposium to Organic Chemistry at the University
delegates who have paid the registra- of Manchester Institut e of Science ~tion fee. The full texts of all papers Technology (UMIST). Professor E.H.
together with the discussion will be Rhodenick , Hea~ of the Department of
publ i shed  in book form. A copy w i l l  E l e c t r i c a l  Eng i n e e r i n g  and E l e c t r o n i c s ,
be sent without further cost to all UMIST , will succeed Professor K.M .
delegates who have paid the reg istration Entwistle as Dean for one year beg in-
fee. The deadline for submitting pa- ning 1 January 1978. Dr. J.M.T.
pens has already passed. The detailed Thompson has been awarded the title
program will be available early in 1978 Pro fessor of Structural Mechanics in
from J. Thonpson , Chairman , Internation- respect of his post at University
al Power Sources Symposium Committee , College , London.
P.O. Box 17 , Lea therh ead , Surrey KT22 9QB ,
England. OB!TUARI1.S

ONRL NEWS P r o f e s s o r  J . A . V .  B u t l e r , FRS , F R I C ,
Imeriius P r o f e s s o r o f iThys ical Chemis-

We welcome aboard the following sci- try at the University of London , died
entists , who will be with us for periods lb J u l y  at  t h e  *ge of ‘8. A t  the
between one and two years: Dr. Jack A. Chester Beattv Research Institute at
Adams , Professor  of Psycho log y, Umiver- the Royal Cancer Hosp ital , he and his
sity of Illinois (Psychology); Dr. t eam s t u d i e d  t h e  fundamental aspects
Cl ifford C. Klick , Superintendent of of the cancer pr hlem , particularly
the Material Sciences Division , Nava l the nature and funct ion ~~t the proteins
Research Laboratory (Physics); Dr. R.W . in the ce ll nucleu’.. . ‘- - i ’ - the ata-
Rostron , Mi l i t a ry  Sa te l l i t e  Divis ion , t h o r  f C; , m ir:i ~~~~~ ~~~~~ ‘8 ,

Defense Communications Agency (Space z~’ienc ~ i~~~~ ! H~— :’. , ~~~~~~~ the
Physics); Dr. Irving M. Bernstein , Pro- Li? ’i ’ c .-lZ , and M ,I~ r’ Bid • : .i 2 ~~,, .  Its
fessor of Metallurgy and Material Sci-  ll :~r’71o T”7j li~ -1 t~~~’:fl. I n  a d d i t i o n  to
ences , Carneg ie-Mellon Ins t i tu te  (Metal-  h i s  research  “ ork and w r i t i n g - . , he
lurgy and Material Sciences) ;  and LCDR was editor of l’r ; r -aa z ’~
Stanley B. Sokol , Naval Sea System ~~T~m- and M~~ . ~u~ ar B io t ogy .
mand , Washington , DC (Weapons Sys tems) .  Professor  C . N .  Patchet t , Professor

We bade farewell to: Dr. John B. of E lec t r i ca l  Engineer ing at the Uni-
Bate man , who has retired iii ilie United vers i ty  of Bradford , died 19 July at
Kingdom ; CDR Henry M. Jordan , who has the age of 60~. He spent his academic
retired from the Naval Service and now l i f e  at Bradford , s tar t ing w i t h  the
makes his home in Miami , Florida ; and Bradford In s t i t u t e  of Technology , which
Dr. Wi l l i am C . Soper , who returned to later became the University. He was
the Naval Surface Weapons Center , the f i r s t  to ins t i tu te  the successful
Dahlgren , Virginia .  “ sandwich” course at the degree level

News was recently received of the (al ternat ing study and industrial
death of Dr. F. Joachim Weyl , Dean of work), which became the basic pattern

336 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_..•-- —-—

~~~
- --

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



ESN 31-8

of undergraduate work at the University .
Electronics and radio and television
eng ineering were his special fields of
interest. He wrote over thirty books
and mamy professional journal articles .

Mr. R . T . P .  Wh ipp le, applied mathe-
matician with the Atomic Energy Author-
ity ’s Culham Laboratory , died in a climb-
ing accident on 14 July . His major
contributions to research were in th e
theory of fluid dynamics , the stability
of plasma s in magnetic fields , wave
propagation in magneti zed plasma , cen-
trifugal separation of uranium isotopes ,
and fast-reactor safety .
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[ONRL. REPORTS I

R-7-77 PRELIMINARY DESCRIPTION AND SPECIFICATIONS FOR A.DANISH
COASTAL MARINE DATA COLLECTION SYSTEM by J.P. Simpson

To an increas ing ex ten t Denmark is faced with a series of
probl ems linked with the safe nav iga tion of large and dee p
draft ships through the Danish waters. This is particularly
important in the narrow and shallow fairways of the Baltic
approaches where the waters have a transient nature because
of their position between the fresh Baltic and the saline
Kattegat. Instantaneous sea level , sea state, current,
sound speed , ice probability and buoyancy are among the fac-
tors to be considered when navigating the Danish straits.
The Royal Danish Administration of Navigation and Hydrog-
raphy has undertaken the job of developing a system to meas-
ure or compute these parameters , providing “real-time” ocean-
ographic data to transiting ships.

C-5- 77 DIRECT SATELLITE BROADCASTING by N.M. Blachman

The Symposium on Direct Satellite Broadcasting (DSB), held
in Dublin 23-25 May 1977, included 17 papers discussing the
potentialities and problems of this new medium , wh ich is
to bring television to private homes via either 1-meter pa-
raboloidal  dishes or larger community antenna. This Sympo-
sium follows up the World Administrative Radio Conference
of early 1977, which assigned frequencies for DSB in the
12-GHz band. Although intended primarily to rally support
for DSB , the Symposium also included discussions of prev ious
DSB wo rk , planned expe rimen ts, technical specifications ,
cost comparisons , programming aspects , and legal difficul-
ties , many of which remain to be resolved.

C-6-77 FIFTH INTERNATIONAL SYMPOSIUM ON MILITARY APPLICATIONS OF
BLAST SIMULATION by W .G. Soper

A rev iew is g iven of papers presented at the subject Sympo-
sium , which was held in Stockholm , Sweden , 23-26 May 1977,
Principal emphasis in the review is placed on advances in
shock tube design , new instrumentation , and the use of scale
models in blast research. Several short shock-tubes driven
by sources in parallel are described , and the success of
cube-root scaling of magazine explosions and blast crat”— ~ngis discus sed.

C-8-77 COLLOQUIUM ON OPTICAL FIBER CABLE , INSTITUTION OF ELECTRICAL
ENGINEERS (UK) by D.A. Hart

This report presents short summaries of papers presented
at a co l loqui um on op tica l f ibers  held in Londo n on 17 May
1977. Topics include propagation , cable manufacture ,
streng th , testing, and installation of optical fiber cables.
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