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|AVIATION ]

THE COCKEIT OF THL PUTURE

The cockpit of a modern airlainer
1~ an extraordinary complex of 1nstru-
ments, switches, Jdisplavs, and controls,
To us lavmen 1t 1> mercly 1mpressive,
but to the beginnming pilot and/er flight
engineer who 1~ Charged with the re-
sponsibility of supervising every luast
one of these Jdisplavs and operating
cvery last one ot these contrels, 1t
represents a frightening and almost
impossible taskh, lo the repairman,
1t represents a terrtble problen, It
1 not as had as 1t used to be, when
aany of the 1nstrunents were Jdriven by
4 vable that rotated a Jdial, cr by
3 tube which carried suction or pres
sure, and the vantrel devices operated
bell-vranks or wires that ran over
sullevs threugh the arrcraft and even:
tually mechanically actuated some Je-
vive, Now the vontrols are gencrally
hvdraulic and the instruments actuated
by electrival signals; this st1ll leads
to an impenctrable mace of wires and
hvdraulic tubes behind the panel. To
the Jdesigner 1t represents a frystrating
task, for the pilot of the future necds
tar more 1nformation than he now has,
<such as the locations of neighboring
aircraft and sensors for new devices
such as the MLS microwave landaing
svstem. ; and there simplv 1s no place

to put the<e newer Jisplave and controls,

since the vockpit 1s now covered by
them, sncluding the walls and ceilings,
To the svstems engineer it represents
a vostly and unreliable svstem—qote
that hvdraulic controls were a princi
pal cause of the DU-10 crash at Chicago,
Nhat 1s going to happen 15 reason-
ably ¢lear: the controls will be sep-
arated from the displavs; the displays
will be electronic solid-state devices,
and thev will not be Jdedicated to spe-
cific uses—that is, a particular de-
vice can show one kind of information
at one time and a diffcrent hind at
another time, Thus, the cockpit will
have a few CRTs (cvathode-ray tubes),
a panel of buttons and switches by
which the pilot can select the display
he wants, and a set of control switches
and buttons not too discimilar from the
present ones except that they are sep-

arated from the displavs. Behind
these panels there will be only wires,
because everything will be electrical
rather than electromechanical or me-
chanical or hydraulic. And since
ceverything will be electronic, mostly
solid-state, the rcliability will be
high.

The next generation of aircraft,
the Boeing 57 and "07, the Douglas
plane still referred to as the DC-x
and the European Airbus A-300 series,
will make some moves {n the above
directions. For example, the B-767
will have a CRT for attitude and
another for navigation; the former
will be Jedicated {i.e., inflexible)
while the latter will permit some mode
changes, It is the next generation
of aircraft, those to be built in the
1990« and operated in the l21lst century,
that will have the all-electronic
cochpit, Meanwhile, the only such
coclpit in the world is in a simulator
at the British Aerospace Corporation,
UK's nationalized manufacturer of
aircraft, 1n Weybridge, Surrey, a 30-
minute train ride west of Waterloo
Station in London.

This simulator does not move,
and there is no external vision system.
Some other simulators, especially
those utilized for training, have
both of these aspects of verisimili-
tude to an extraordinary degree,

For example, 2 simulator at NASA's

Ames Research Center in Moffett Field,
(alifornia, has six degrees of {ree-
dom (up-down, back-front, left-right,
pitch, yaw, and roll), and possible
lateral motion of over 100 ft, to
reproduce motion sensations realis-
tically, and a three-degree color
presentation on the windscreen of the
terrain 1n remarkable detail, all under
computer control so that when the pilot
pushes on the stick, the cockpit starts
turning, as does the presentation on
the windscreen, While such verisimil-
itude is desivable, it is not essential
in the Weybridge simulator, which is
not used for training, and it would
have increased the cost enormously,
Nonetheless, about §1.5 million have
already been expended on it, so one
could assume that it is not a trivial
device, and indeed it is not,

The basic cockpit is that of
a super VC-10, a British Aerospace
airplane comparable to the Boeing 707,
which is operated by a crew of three,
namely a pilot, a copilot, and a

tare




flight engineer, with space behind for
3 observers, The size and shape of
the cochpit and the positions of the
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seats and the controls (stich and rudder

pedals) are 1dentical to thuse of the
Jatum sircraft. But there the resem-
blance ends, below the windsoreen in
tront of the pilots ts a clean, bare
pancel an which are imbedded seven (RIs
and a4 few marning lights, To the left
of the left seat and to the right of

the right seat are large sets of buttons

tor controllang these displavs,  And
tn the cerling are all the buttons and

awitches,  Thus, all data are an front,

all aarcratt oontrols are above, and
the computer controls are on the -ade,
And while the switivhes are above, the
prlot does not have te leok up to fand
their status; that ntorpation—which

switches are on, whaivh valves are open,

which devives are under manual as das
tainguished trom automatic) contrel,
and the like—as aiso displaved on the
CRTs,

Not only are the Jdata (on the Jis

plavs an fror?) Jdaiverced from the con-
troels tabove:r, Mut the flight 1ntorma-
tion Jasplave are completely weparate
trom the cnegine and svatem Jiaplavs,

The flight anformation Jdisplavs consgst

primartly of an FADD felectronse alta-
taude bLicplay andicatar: and an NN
electronsc horizontal <i1tuation in-

dicator). The two oRT< on the left are
ased to display theee to the pirlot, and
the twa on the right <how the tdentical

information to the copilot,  The Jdis-

plav are flevadle, ant! eather CRD can be

et for erther divplav. They tend to
simulate exastaag Jisplave samply e
make thenm more acoeptable to palots
need to the conventional tvpes.  tar
exanple, the AR, indivcated in the
fiyure, <hows on the vrenter of the
SCOpe a4 proture very samilar to the
Tartafacaal horaicon” on currently
Srerational arrliners, which s oa
wvroscope -Jdraven electromagnetc Jio-
plav of a conventional svmhol for an
virplane that rises or talls above a
reference line, or tips left or righte,
as the airplane Jees the corresponding
mianeuver. But! here, on the <ame Ji1¢-
plav, are shown other pieces of in-

fermation:  in the upper left, atrspeed,

hoth digitally and as representation
of conventional speedometer, in the up-
per right the altitute, also both digy-
tallv and conventionally; in the lower
right the vertival speed (“rate of
climb”), an the lower left some refer-
ence speeds, and other information not
shown on our illustration.
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The 1HST has several modes avail-
able, One shows g conventional compass
rose 10 the center surrounded by 1nfor-
mation on radio frequendies and the
like; 1n the other, the compass rose
1n the venter o~ replaced by a detailed
map which may show terrain features,
navigation aids, airfields, wecather,
location of other aircraft, or whatever
other tnformation 1s available., The
veale of this map can he changed at
the touch of a finger to show a large
surroundaing region or to foonm in with
creat Jetail on whatever 1s verv lose.

Oone of the central CRTs is nermally
used for the engine display. For cack
of the engines, the dasplay <hows cer
tain data an digatal and analog form,
and in appropriate cases shows hoth the
connanded and achieved values, hy means«
of a "bug'" that move< along the scale,

The use of the computer-driven CRTs

dllows for some fascainating possibilities,

for example, there are innumerable
“cheokh lists™ that the aircrew must
follaw, Thus, the landing check list
has “wheels Jdown and locked,” "flaps
down,' and so forth, Normally these
lists are written on the "kneepad,”

a pad held in the hand or on the hknee
of the copilot or flight engineer, and
he reads 1t aloud a< the pilot confirme
that each item has been appropriately
performed for if the flight cngineer
reads it, both pilot and copilot <on-
firm), Here the check list appears on
a CRT, together with an electronic

.
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cursor, As the pilot checks off that
he has performed the appropriate act,
he presses a button that erases that
item and moves the cursor Jdown to the
next one, If he wishes to skip an item
and go on with the rest of the list,

he may Jdo so, the cursor moving on down,
but the item not beiny erased, 1f he
then gets to the bottom of the list

and wants to go on to the next "page,”
he cannot do so until he has gone back
to the shipped 1ten and cheched it off.

In case of emergency, the presen-
tation of such checkh lists can be tnvalu-
able.  For cexample, there 15 an “en-
pine on fare'" checkh list, which can
be brought up casily., (In fact,
although this s not done in the present
samulater, it could be brought up auto:
matically when an instrument indicated
that there 1s such a fire,) Appropriate
pages from an entaire trouble-shooting
book can be presented, as desired by
the pilot or copilot or a; seems de-
strable under computer control., The
Javs of Hal tan 7p 1ve dnamen, [000)
are well nigh upon us!

As stated, this simulator is not
used for training, but for enginecring
Jesign and assessment purposes, The
general voncept of the CRT-instrumented
vockpit had to be (hecked out—the ac
ceptability of CRTs, eve fatigue, and
the like—and aore i1mportantly, various
Jdesign considerations and trade-offs
have had to be studied., What are optimal
Jisplay formats and (haracter fonts?
How should night lighting he arranged”
wWhere should the CRTs be located and
how large should thev be”> What infor-
mation should be di<plaved where?

How much redundancy 1s Jdesirable? What
is the reliability of such a svstem?
How do people react to 1t in time of
stres<, and how van it be improved in
this regard?

The tool for answering these and
s1m1lar questions 1s fulle-mission saim-
ulation under conditions of considerable
verisimilitude, The aircrew is briefed
on a flight, usually lLondon to Paris
or Paris to London, because those com-
puter programs have been worked out
in detail, although the simulator is
senernl-purpose and could be used for

lights anywhere., The crew usuaily
includes a project pilot, who works
for British Aerospace, and an assess-
ment pilot, who comes from the
outside——tﬁe airlines, the military,
or whatever, Typically such a pilot
will be detailed to the simulator
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for these experiments for a period of
a weck, during which he will "fly* on
the simulator for several hours each day.

The preflight briefing will tell
the pilot everything about the flight,
except for the faults that are going
to occur and deviations from the orig-
inal flight plan that will be given to
him by ATC (air traffic control) while
he is in flight. He will then go
through a complete simulation in real
time;, a flight from London to Paris will
take about an hour, including taxi to
take off and tax1 to the hangar after
landing. During all this time he is in
communication with the "tower," the
“ATC," and various other people on the
radio, and his i1nstruments give readings
corresponding to the actions that he has
taken—in terms of position, attitude,
speed, and the like., Thus, if he turns
his wheel to the left, his FAD!I will indi-
vate the new attitude of his aircraft;
his FHS] will indicate the new heading;
and the navigation data will subsequently
show that he has traveled on this new
heading.

In most flights, sometning unex-
pected happens—all preprogrammed ac-
cording to a detatled scenario, but
unheknownst to the flight crew, This
may he an engine on fire, the failure
of a fuel pump, the sticking of a valve,
0f interest may bhe how long it takes the
crew to discover the failure, and how
they react after thevy have ¢ .<c¢overed
1t, This resecarch mav be dJdevoted to
enginecring questions—how should lights
and/or sounds for warning purposes be
designed?—or to human factors questions
(which in England arc called '"ergonomics
questions), such as the ability of the
aircrew to reccive and process informa-
tion under conditions of stress,

Recause the UK is in the consortium
that manufactures the A-300 Airbus and
1ts successors bheginning with the A-310,
come of the results from this simulator
have already been incorporated in the
newest models, The major results, how-
ever, await the design of the next gener-
ation of aircraft, which will undoubtedly
have this type of cockpit,

In 2 proper mix of simulator tech-
nologies, a facility of this type, with
its multifaceted capabilities, is an
extremely powerful tool for the design
of improved aircraft, The US has been
very successful in building and selling
commercial aircraft to the rest of the
world (thus keeping our balance of pay-




ESN 33-9

ments Jeficit from becoming catastrophic)
for many reasons, chief among which

is that we have had the technological
design tools, such as wind tunnels,

that enabled us to build better aircraft,
This author concurs ~with the position

of British Aerospace that a simulator
such as> this one is an essential ele-
ment for any nation that wishes to com-
pete in aircraft production in the
tuture. {Robert E. Machol)

EARTH
SCIENCES

THE OCEANOGRAPHY PROGRAM AT THE ROYAL
STTHERLANDS METEOROLOGTCAL TRSTITUTL -

The largest group of phvsical
oceanographers in the Netherlands is
in the Division of Oceanography of the
Koninklijk Nederlands Metcorologisch
Instityut (KNMI), Dr, R. Dorrestein,
the directorv of the DMivision, is also
Professor of Oceanography at the Univ,
of Utrecht, The Institute 1s located
in beautiful Klooster {(Uloister) Park
in DeBilt, in the outskirts of the ity
of Utrecht., The park is the former site
of a medieval cloister, The Instatute
is surrounded on two sides by stately
old houses and gardens shaded by tresmen-
dous trees and separated by winding,
duck-filled canals,

KNMI is the center for weather
forecasting and rescarch for the whole
country, However, it also has a long
tradition in maritime metcorology and
occanography going back 1J5 vears when,
in 1854, the Dutch followed the sugges-
tions of US Navy Hydrographer Matthew
Fontaine Maury and began to use their
cxtensive fleet of merchant vessels
to collect wind and current data, This
work continues to this dav, Until 0
vears ago the Institute enjoved world-
wile fame for publishing marine climato-
logical atlases, Since then, however,
the US and other countrics have taken
over the production of the atlases,

There is no formal teaching at
the Institute, Students can, however,
earn degrees in meteorology or physical
oceanography at the Univ, of Utrecht
and Jdo their thesis research at the
Institute,

The Dutch weather ship Jumulus,
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which spends half 1ts time on station
at lat. 66°N and long. 2°E between
Norway and the Faroe Islands, is at
times used by the Institute for oceano-
praphic and marine meteorological re-
search, In addition, 30V of the avail:
able ship time for the new 3000-ton
naval oceanographic survey ship,

The Tydeman, 1s alloted 1o vavilian
occanography, of which KNMI utalizes
about one third,

There are ~leven occanographers
at KNMI, with .5 supporting personnel
in the Division, In addition, the
Division is serviced by a large com:
puter group and 4 well-equipped and
staffed 1nstrument shop.

The policy of the Division 1is
to select research that 1s of mutual
interest to oceanography and meteor-
ology, so that it can take advantage
of mcteorological rescarch beinyg
varried out i1n the sarme building and
have direct feedback from 1t, The
Mivision is dedicated to practical
applied resecarch that can be used to
improve the scrvices of KNMI 1n weather
forccasting as well as forecasting
<torm surges, res<idual currents, and
<ea and swell in the <hallow North Sea,

The develoment of the Division
of Oceanography was stimulated by the
Jisastrous storm surge of 1953 that
hroke through the dikes and flooded
the polders in a number of places,
Later stimulation camec from the Jdis-
coevery of gas and oil 1n the North Sea,
KNMI now is one of the few operational
institutions that combine ocecanography
and meteorology.

Dr, F. Rouws is studving the wind
and wave climatalogy of the very shallow
Netherlands Sector of the North Sea
which is Jocated to the north and west
of the Netherlands, The goal is to
determine the maximum wave hcights that
will affect gas well platforms, TFrom
a study of wind and wave Jdata from
rast storms he has found evidence that
the shallow bottom (30 m) decreases
the expected maximum wave heights with
a probability of 0,001% (4.4 hours in
SO vears) by abeut 10% from 14,8 m to
13%.5m,

Rouws has found that under ex-
treme wind conditions the contribution
of swell entering the study area from
the northern North Sea is of minor im-
portance owing to the shallow hotton
topography of the area from the Dogger
Rank south, Interaction with hottom
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topography appedars to decrease the swell
height, This 1mplies a strong corre-
lation between local wind and extreme
wave heights, It seems that bottom
depth primarily governs the probability
of extreme wave heights, without causing
4 clear distortion of the spectral <hape
from that found in deep water Juring

the terman JONSWAP wuve studies {(Seo
ONRL (C=8-75 by FON, Spress and #0°¥ 29-
~:83), One interesting result of the
studies was the fact that with rela-
tively high waves 1n shallow water,

the ~ignificant wave height (average
height of the highest 1/ of the waves)
teostrongly correlated to the mean wave
period, Tt s concluded that wave
spectrum tor eatreme wind conditions

can he anterred trom wave height only,

During the tirst stage of the de-
velopment of an air-seca tateradtion
progran at ANMD 3t was realized that
all comaercially avarlable wind sensors
have therr shortceomings when used near
the wea surtace i the ~pray fone,
Cr.omGAL Cost owas o given the tash ot
Jesawning and constructing a tast re
siomding 3-D oanemonmeter of farrly small
size that would be resastant to sprayv,
~alt o accretsion, rarn, and wave action,
Sy, sonid, and hot wmairte anemometers
are all vulnerable to one or more of
the above, The pranciple of the Jif-
ferential manoneter was selevted.  The
main problem tn be solved was to design
a4 svstem of orifices an 3-D pressure
heads that would eliminate most of the
Jirectional dvnamic cffects of the
turbulent wind over the water surface,

Through a series of theorctical
studies followed by reiterative trial
and error designs combined with wind
tunnel studies, the pressure head de-
~1xn shown in Figure 1 was developed.
{Persons interested in the design fea-
tures may write to QOost, who has pre-
parced a packet to send to interested
persons,) The device is internally
rressurized <o that air is leaking out
of all the holes, Thiz makes it self
Jleaning and prevents any sca water
or rain from entering the holes in the
sensor head, Fluctuations in wind
<speed up to 20 H: can be mecasured and
recorded by the complete instrument
rackage.

The instrument is designed to bhe
placed in a fixed position on a boom
extending from a platform or tower in
the sea, The platform sclected for
field testing is Meetpost Noordwyk,

a former "pirate’” television station
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platform five miles off shore, now used
for testing instruments, This will

be also used as a radar platform during
MARSEN (an international marine remote
sensing experiment) to obtain ground
truth on the surface waves for compar-
ison with wave data to be obtained by
satellite,

Initially the wave heights will
be determined with a resistance wire.
The first program will be to determine
the Reynolds stresses under various
conditions including measurements o1
the increase 1n stress when waves are
breaking, It is al<o planned to monitor
the relationship between the phase of
the waves and the wind s<tructure over
thenm,

Mr. (,G, Korevaar 1s a marine
climatologist, The World Mctcorological
Organization has divided the oceans
into eight regions and assigned the
responsihilty for collecting and dis-
seminating marine climatological data
to various nations, The Nctherlands
(KNMI) was assigned the Mediterranean
Sea and the southern half of the Indian
Ocean, Yecarly summarics are published
for selected arcas giving monthly re-
ports of water surfacce teaperatures,
air temperatures, wind data, dew point
temperature, visihility, weather
phenomena, and surface waves., All of
the data come from ships selected from
the merchant rarine. The program began
in 1961 and is up-to-date through
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1808, It is scheduled to continue until
1990 when a4 large atlas covering all

of the oveans is scheduled (o be pub-
lished,

Koneraar 1s also working on 1m-
proving the methods for ship routing,

A ~servive routinely carried out at
ASMD for much of the Dutch merchant
Aatine tleet satling North Atlanta
reates.  The success of this endeavor
1~ shown by the large number of ~shaps
voluntarily using the foreoasts,  Start
tny with I ships gn 19620 the number
had grown 1n 1976 to more than TQQ
from 20 companies, Fach ship 1s given
4 two-day updated routing forecast
evervday.

The results of using the forecasts
are best in mid-winter and are better
westhound than eastbound because of
yredominance of head seas on the wext-
“ound leyg compared to the easthound
icg when following seas predominate.
The best results are, on the average,
‘n the European-Caribbean routes, al-
though there are positive results on
other rottes, The savings 1n time
are relatively small, usuallv a few
hours at most, The biyg bencfits come
‘rom smoother sailing, with less< damage
o shaps, equipment, and carge, and
reater comtort and satety tor Crews
ntl oespectally pacsengers,  The results
vary constderably from ovear o vear,
Miring summer they are maryg:inai because
2t the usually prevasiing good weather,
However, on oan average, a ship 1s better
st Neing routed rather than following
A ooreat varcle route,

As an offshoot of shap routing
research, Kerevaar has made a4 statys
cical study of storm cclarrences an
ere Nerth Atlantio . The aumber of
vasterls gales that cocurred 1n the
North o Attantic north of lat, 207N have
Soaen oestimated by L<ing a seledtion

Cooriterta anvolving the surface

sor o rressare gradient for ecadh o Jay
tothe period 1881 to 10700 trom thas
the Jependence on the time of vear

i well as the Jdistribution and varia-
aver the vears have bheen Jeraived,
At higher latitudes between 0N
ant T°N the nuaber of easterly gales
AT o vear appears to vary an a wav that
corresponds to a climatic fluctuation
which has heen related by H,C. Willett
ca the € 240 year ¢yrle an sun spot
Aactivity,

trom five-vear averages for each
tave degree band of latitude 1t was
fourd that the number of storms per

[N
N}

-.
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year increased with increasing
latituge. However, there are great
tluctuations at constant latitude,
varying from 40 storms per year (1881- .
1885) to less thun ten (1901-1945) to
TOO(19%6-1900) to 30 i1vee-1970). The
mean duration of storms 4t any given
point was only 1,41 davs, although
the actual Jursation ruanged from one to
1o days,

During the ccean wave =tudy JONSWAP-
“h>, Oost made wind velocity measurements
from one of e faixed masts (needles)
nrat the tower PISA off the 1stand of
Svilt, Gerrany, e used a travane ane-
cometer called AL that Lad been de-
sagned and burlt ar ANMI,  The anemom
cter consists of u preopeller ana toroer-
dal vane that i~ free to turn and to
trlt ap te 407 trom the vertical (g,
S It 1s ~:imilar to the US Gill try-
vane, 1t senses the three components
ot the wind., ata fi1on this experiment
4re new beany worked up by has collab-
crater, Mr, o, krann, Prier to the wind
stady et Sylt, hrann had spent a good
deal of tire 1n evaluating the anfrared
thermometer as an atrborne instrument
t. letermine sea wuttace temperatures,

From 1970 to 1975 ten experimental
flights (with a Barnes PRT-S infrared
radiation thermometer mounted on a DCY) *
were carried out in varigus seasons in
4 100 km « 20 km arca adjacent to the
Netherlands,
He wrote a 100-page report on the
problems of calibration, interpretstion
and the necessary corrections (KNMI W.R,
"7-5%). The report is written in Dutch
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but has an extensive summary in Inglish,
Krann's basic conclusion was that with
proper care the Jistribution of the

sea surface ("skin") temperature over
the coastal area can be reasonably

well represented with 4 standard error
of 0,4%C, in a digital prid with mesh
stre of 1.5 hm,

One of the mast important functions
ot KNMI 1s the forecasting of stomm
surges, i1.e., higher thaa norvmal <ea
levels due to abnormal wind and arr
pressure Jdistributions, Well-known
surges are documented back to
when 180,000 people perished an!
villages were -wept into the sea by
4 storm syrge.,

DPr. H, Tinmerman 15 vonstantly
working on the amprovemen? of < topo
surde ferecasting,  In 1953 g stornm
surge rarsed the sea level 104 & abowve
normal, and the ~eca flowed over the
dikes i rany places, Causing a4 preat
deal of da=mage to the Tacd ant preperty,
Afterwards, the main didhes were raised
By oan averaye of 1,7 = a4t a4 cost oot
twenty hiliion paridess 100 =3 1lien
anoanchi,

Prior te the 1

rm osurge, foreo s
cratietival methold.
the state of the water Jue
winds withan the North sea,  Since that
ti=e, the frrecasts Lave been baned
= re and more on physioal relationshiys
and the eftects of syrpaes entornag
to the Nerth Sea that (one nte the
North Sea arcund the narthern tip of
seetland and travel south to o <trike
e Netheriantie o ant oas long waves,

A fairst tre external surges were whonlly
' .

terihated ress o ovey the
1 .
.

to Jeval

ey

n

NERRARN H

T‘ ?L.’ PR A N
Corecanting wan
Yiviovers that qar pressurce J1a.dd
. e e shallew water at the
cdye ot e Coptynental sheld owe
st ctland are pavtially responsaitle
frr these external storm <surges.

At the present tine, Jd-hour op-
craticnal storm surge torecacie are
Aade every six hours for six peints
along the Netherlands coast, The ex-
ternal <urges can be seen in tidal
xauge records as they come into and
travel through the North Sea. They
are first seen in tidal records at
Wick near the northern tip of Scotland,
which gives the Dutch a 10-hour advance
warning of an external surge,
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The most tmportant tool of the
forecasters 1s th surface pressure
freld that 1s generated by the KNM]
four=laver model, From this, the ex-
ternal surge caused by pressure can

be forecast Jarectly, Then the surface
wind distrabution derived from the sur-
face pressure f1eld 1s used to forecast
the external surge caused by wind stress
and the set ap caused by local wind
stre-~~ within the North Scea,

Mest of Timmerman's present efforts
are centered on amproving the sccuracy
ot the forecasts tor the surface pres-
care freld over the North Sea and ex-
ternal carge Jdevelopment arca west of
Svotland,

M-, Py Kruseman and GV, Pranygsma
are primarily anterested 1n the temper-
dture distribation an the near surface
Pasers of the ovean,  Therr main inter-
ext s oan endeavor to model the near
catface mixed laver and seasonal thermo

tite. The prace reasen fer thas re-
ceaich o the anfluence of the sea tem-
verature on the weather.

Prangsma and hruseman, along wath
~any otler meteoreloypists and occanog-
tapters, are cenvanced that one of the
beve te amprovanyg long range weather
prediction lies an oa better understand-
iy of the relationshay between weather
atd osead curtace temperature 7587 and
the depth of the necar-rurtace mixed
iaver., They believe that these param-
eters wall provade o direct anput ante
~eteorologacal forecasting 1n the future,

The response tume te coeling of
the mined lavers as several months to
Lalt 4 vear in winter, Any major or
rapsd temperatare chanyge an the mixed
Taver at w gaven leocation as due te
wvectien, 1o osummer the responsce
tame of the SST decreases to about (ive
Pavep the tecdbach to the atresphere
ind e whole o0 aniem of the heat
cacthange wath the atmosphere 1< changed
trom that of winter,

KSMT has toand that medium-rang.
weather forecasting using analogue
methods tends to be hetter in winter
and summer than in spring, when the time
of development of near-surface thermo-
¢line is very uncertain, and in fall
at the time that autumnal overturning
begins to erode the seasonal thermocline.

Occan frontal :zonecs are very im-
portant in winter, as their position
may vary by as much as 50 km in rela-
tively short times, One example under
study at KNMI 1s the polar front between
the northcastward North Atlantic Current

—



and southward tlowing polar water an
the Norwegtan Sea near Ocean Weather
Station Mihe (60N, %10, Thas front
vnes to the surtave 1n winter, with
4osharp temperature Jifterence sloping
tewn trom the surtace under the warm
sater, Durtinyg the summer the trant
Sives oat o the surfale but shows up oan
Dosections as oan abrupt change in
he depth ot the mixed laver, 1t 1o
~ueh shallowmer 1 the warm waterl than
i the olt, In therr madel of near
LaTtave temperature Jistrabation an

Lt changes, Praagema oand hruseman are
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th *he burpeses ¥ oleter
Sanang Pliothe peneral pattesrn of

arrents an the Npre?

Suadper 0! waters
vrothe Nerth Seap oant b tke kv
Crothe various wmavs that rest?’ ajo.our
reste are driven 1o the Nogptt o oeq

As o tesuit o rarlier aorh nlge
che TONMSOAP e syl
that =etenrological conditionse, engye
crally wand stress, are the most gmjor-
rant factors an vausang the residuyal
LaTtrents in the North tea, Thas g
sarticularly true whenever the wanle
are velataively <trong and prervistent,
Tnteri tion betuerrn the trdes anl ar:
regular bottom topography can alse
vause residual varrents, particularly
in the shallower water and arvas with
rough topographv, The latter residual
components mav he of a relative iaspor.
tance during periods of low winds or
valms (FOo¥ 33-7:296) and may vary <pa-
tiallv with variable bottom topography,
During these pericds relatively small
camponents of the residual currents
aused by external {oceanic) effects
or density Jdriven currents may assume
importance.

L1t was determined
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In other caperiments Ricpma has
cund evidenive of semispersistent spa-
tal variabilaty an the torm of eddies
1 orestdual vurrents Socertaln arcas
Yaousang data from horpzontal arravs
1 wurrent meters,  He believes that
tese frezen eddies” or "{rezen tur
alences™ ate caused by anteraction
cetween cettain teatures of the botton
cpoprapty and cather wand-driven re-
pdual currents or pussible tidal cur-
tents, Aata trom closely spaced (hora-
santallyi current meters an shallow
Waler sometimes show lurge persistent

i : 1noresgpdual cusrents,
Pte . terences Late attrsbuted to

.

I

. s

.
{
restdual o cartents

Seotar the modeld

B ather ~gmple, he nert wteg
. v three-dimensienal medels
tabe 1Nt wcccant tho ettedt
St P on the e ponee o
e vatsous AJdravang taroes,
te 1t r s e uhetul
MR ate e o the tanadings
L braooeran othe Change:
' oo neatesartas e therme e,

reate andications that stratityoas
tion may oalso influence ti1dal as well

W rtestdual caurrente,

v ~ummary, the Invisgon ot Ooeanog-

taphs s omaking rapad preogress onoa

targe nuzber of vers jractical applicd
protlerms trat gie anportant bhecauce mudh
cdothe Jand beband the dvbkes 1 as much
a.ov o below sea leveld, Ravne V., Rurts

EnERGY ]

THE 1LSTH MEETING OF THE JOINT TAEA/UNG SCO
PITTTRYTAL TORTR TTRTRATTON

The 15th meeting of the Joant
TALA UNESOO Internat:on:i tia,son Group
on Magnetohydrodvnamic Llectrical Power
tenecration was held at UNFSCO head-
quarters in Paric 21517 April 1979,
Attendance at the meecting included del-
cgations from Australia, Austria, France,
Hungrv, ltaly, Japan, the Netherlands,
Feland, Sweden, UK, USA, and the lISSR,
The mecting was chaired by ¥rof. Dr. |
ILL.H. Th, Rietjens from the Tech, Univ.
of Findhoven, 1n the Netherlands. The
ccientific secretary of the meeting
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~as Dr V. Cheruvshev, the TALA Scaen: Furthermote, joint Rursian-lndian work
i1l Secretary to the MHD Liaison Group was continued in 1978 an the Jdevelop
o Vienna, Austria, The UNESUQ secres ment of an eaperimental coal-tited
taraiat coaprised Mr, tames o Mclvert, Indian<MHD installation, At the present 1
Tlorestor of the Division of Tadhnolog- time the Russians Jo not ~eem to place
Cal Kesearch oan Higher Pducatieon ot yreat value on oavgen enrichment ot
Voo and Mr oV, Rorsun ot the Reseatoh vembastion ayt . 1
Pnvaneering Sotences of UNESUQ, In reviewinyg the Ametioan progranm,
Tte tarst order of husiness was My, AL, Liccarnds e Dept, of Pnergy:
v “1on of the saite tor the “th indicated a Jdosagn phalosophy strong i
et ctererce on MHD, Thiee invy tavoring oxvgen entichment,  The maan
catro s bl heen recetved, trom thrust ot the program 1~ leading to
Votratia, the ', and Ttaly, Tte the Jevelopment of voal-tired MHD power
Voovoatian National temmatter on bleg peneration tn Sow-leec Mh o unats, and
ceLoal ceerang of the Institution 1t ~eemed to this obwerver that there
t e propesed through rtejresen wete tew dJoubts that thas objectave
Tatiae Vroroom, Messerle that tle con would be obtained, At the present time
seee ot et Sydney, Australaa thete 1s a4 large program in the develop
AN B The Italian propocal ~ent ot sabyvstems of the MHD power
' . P, Negrint that tho tratn 10 o vartious venters around the
R tn Bolognae, DTtals country,  Also, the Netherlands as
v . Homever, 3t was ccoperating with the Us 1n a tlow-down 4
‘ T crenve be held Ctannel tacility at the devhnacal Unmav,
LN at MIT, o ot Jandhoven,
ot ., eosprang LN The Japancse reported through
. Sy R RN S PR PFrot, Yasutomo OZawa of the Dept, of
. ' ctoinet ey, Naviecar Paganeering and Science at the
P sl e, o was decded that woall Unav, of Hoebbhaitde, on the latest re-
IR ac Ll te wentoan Septioge vearch eftorts an Ml power genetatiorn
v Lot e deadlane tor recegpt in apan,  He o sapd that the Mark-o
e tralty he 1 Tan IR penerator, wiiavh consaste of the min-
oo Ceee et the internaticnal 1RuR Recessaty onpenent s tegquired for
R A mmartee re held duraing Tetra tenting ot the gencrataing hannel, wall
Ve ¢, and that the Jdeadlane tor Yo advanced to centinucus runmanyg {or
Call oyayurs Ye oan Apral lise, approsigately SO0 Lears at 1ev-bkN oulput,
At thi. soint, progress an MHD The Mark-*, whiih 15 an caperimental :
©owe tarrsien an the varicus doun- pencrator tor wontingeas svnte= opeta 1
tricn wan te.iewed By othe lialson grouyp., tion, 1s componed of MDD o sower o compo
Frof, s 10 Poechibny, of the High Tem nents andluding 2 superconducting mag
perature Institute, Mosoow reported rnet.
oprogress on MHD energy conversion The Hanparians vaa D,k Srends
in o the U SF L Saricus eaperiments an Chesapn dn ter Pewer Plants an
volaang ctanael ant o electrode materials Networks o kudapent s rejported on theas
weTe reviewe !l Byt s ol er  JLINK wan cttorte an MHD plas=a hiagnestics, an-
the (o perative recearch with the U5 ciwding hoelographic plasma investiga
ir owhich work with Kussian magnets anld tiens an the Russian V-0 % plant,  Ke
Anerican ele trode walls av well as Pty of Yugoslavian actavity an the
with Russian (hannels and Arerican studv eof various MHD components andlu
peroonducting magnets were noted,  The Bing superconductaing magnets, heat e
Fussranc indicated cieat natisfaction changers, and <hannels were received
with the Aaerican - .perconducting mag- along with the news that twe gencraters
ret svstes, In atdition, the Russians arc in the planning stuge, However,
reported an foint work with Poland an the report poanted out that MHD 1«
the study of coal-fared MHD 1n<talla considered more for andustrial process-
tions, with Rulgarta 1n the levelopment ing applications than power conversicn.
~f high-teapcrature air pre-heaters In the future 1t 1s eapected that cm-
and the studv of Just-laden flows in phasis will be placed on u<ing (oal
an MMD channel, with Hungary in the a< a fuel,
ctudy of dragnostics of plasma in an The ltalians, reporting through
MHD channel, and with Romania in the Pref, F. Negrina, discleosed thear plans
ctadv of the properties of (lows of for conducting MHD cxperiments in-
a plasma of ¢oal (ombustion products, volvang daagnostics,  Alsc 1t wae
355
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announved that the ltalians will be
cooperating with Lindhoven on MHD shock
tube experiments, QOther studies in-
volving solar MHD were 1ndicated, Al
though studires involving liquid metal
and two-phase MHD was largely dascounteld
by the majror researchers in MHD power
vonverstion, 1t was Jdisclosed that
there 1> interest in ~solar MHD power

4t the Ben Gurion Univ, of the hegev

it Israel, Prof, Herman Brannover of
that University 1s conducting systems
studies that <eem to indivate certarn
advantages along with coonomic Coapet
1tiveness tor solar MHD power as com-
pared te more conventional forme of
solar cnergy conversion, It was alse
teported that MHD pomer generation ag
tivities 10 France and 1n Cermany are
Prtesentliy 1n lisbo,

Though the Australians did not
=i 1n the vompetition to hold the “th
International Conference on MHD | les
trival Power Genectation, 1t was andi-
cated that the liason droup would re
1.t favorably to an Australian proposal
to hald a spevialists’ meeting on open-
vevie coaletared MHD 1 Svdnev,
Au~tralia in September 0481,

r. 6. Rudins af the U'S Dept, of
tuergy was rominated as an alternate
=raher of the MHD Liatson vrouap and
harrman of the International Progras
‘ammittec for the next (onference,
Suppert for the torthoeming intey
rational vonfersnce from [AIA and
UNE OO 18 heang sought, tMartin lesaen

ENGINEERING |

THE  THERMAL SCRENCES AT THE BOoLE
TATYTITHSTT TYOFRATY 7 XTRANNTY TTf1
The Thermal Sciences STavisien:d
1t the Swiase Federal Instatute of Teoh
nalagy an taasanne (PFPRLE Consgpst of
the Institute of Thermodvnamyion, the
Institute ot Applaied Thermodvnanics,
and the fnstitute of Aerodvnarmii«,
The riope of the activities ot the I
vision anclude thermedvnanics, nechan:
1cs of fluides, thermal machines, chen-
124l processes, and energetics, The
Inzt, nf Thernondvnanice is under the
direction of Frof, L, Rorel, the Inct,
of Applied Thermodvnamice 1< directed
by Prof, Dr. P, Suter, The tChair of
the Inst., of Aerodvnamics 1s at prec-
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ent vacant owing to the untimely Jdeath
of Prof, S, Gouda, ™ host during a
visit to IPHL was Dr. Rene flatt of
the Inst, of Aerodynamics.,

FPFL and FTHI (lidgendssische
Technische Hochschule, JUrich) consts
tute the Swiss Federal Institute of
Technology., These two universities were
Jisvussed 1n a3 recent article by
Ge Wyman {(see F.N 1307-led,

At the Inst, ot Aerodynamics 1 saw
work hy Dy, B.P, Truong on jet mixing,
it whach the far field from a l-um-dia,
round ret of Revnolds number 1¢,000 was
Leing studied by laser Doppler veloo-
imeter techniyues an an fiffel tvpe
tunnel of contraction ratio 1:10 with
A S5 am v S om o crosy sedtion test seo -
tion and a test section velocaity of
1 m/~ev, Turbulent burstang an bound:
arv lavers was also beiny studied on
1.8 molong (lat plate in the tunnel,
In a supersoniy wand tunnel with a test
section (ross section of 4 oom o 10 om
and 3 Mach number of 1.8 at a stagna
tion pressure of T tars, the trajectory
et oparticles suspended 1n the flow
were plotted after going through an
ablique «hock wave, The partacle scale
was of the order of 1 .= and consaisted
~f ol and latex Jroplets,  The wand
tannel discharged te the atmosphere,
Another wind tunnel se! up for studvang
tloweinduced crcallatieons had a test
sectien T8 oom owide o S0 0w hagh and
velovitaes up teo 34 misec, The tunnel
ad o a felomponent <train pauge test
mounting.,

A prorect of sore anterest was a
ot water Jdriven supersonic blow Jdown
tunnel, The tunnel had a nesile de-
sagned for Mach & operation an the test
cevtion, but only Madh J.t¢ has btecn
thus far achieved., A large boiler 1n
»hach wmater i< heated to J507C at S8
bars 1+ conneuted to the praimary neo:iile
of an erector mhalh scrves to move aar
out of the test <cction of the wand
tunnel, In thi« manncr, runs of the
corder ot 1 minute 1n length are obtain-
able 1n a Jevice that as far (heaper
than the usual tvpe of wind tunnel,

In another subsonic wind tunnel de-
signed for studying the acrodvnamics
of buildings and <tructures, the
atmospheric boundarv laver can he
rodeled, This tunnel has a test sec-
tion of dimensaons "0 (m in width,

100 (m in height and 10 m 1n length

in which velocities up to 15 m/sec are
attainahle,

—
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In the Institute of Thermodynamics,
tngineer Rudolph Dobler 1s studying
vombustion processes tn gas turbine
combhustion chambers, In this facility
liquid hvdrocarbon fuel 1s being burned
in alr at a pressure of 1.5 bars,

The study 13 particularly concerned
with the formation of the various
nitrogen oxtdes, However, there Jid
not seem to be any means of changing
the geometry of the vombustion chamber
or the swirl ratio of the flow, In

2 netghboring facility a total enerygy
module was under test tor the FIAT
torporation,  This module consists

ot 3 l-liter automotive cngine Con-
nected to a4 J2-0W generator from which
all heat 18 tecovered, The fuel used
1s methane produced {rom animal waste,
the unit 1< antended to provide cneryy
an faras,

In the Institute of Applied Thermo-
dyvnampcs Mr, Thorsten Franssan 1s
studving transoniv flow an turboma-
Chinery cascades, The trunsonic tun
nel test section ys 180 mm high by

d2 ma wide and has a pressure of

1 ate,  The Mach numbher 1+ variadble

tron 0,3 to 1,6, Purely twosdimensaional
flow can Ye set up by sealing the enlds
ot the plates aganst the ciden of

the wand tunnel, duyt ~taliecn with
Plades tap (learance can also be carraced
out,

The energy ahsorption an a gas
falled waith partacles thrompne cone
taaning grajyhate: i< teing <tutied
1n connection with posaatle applica
tion as an encrygy absrabgng acdiun
for a heliestat,  The mord s heing
pertor=cd ro tnpr, Kuedi hraiese, Kriese
ts alsw studvang the jertormance of
an evacuated flat plate volar colleg
ter, the erptyang and f1lling of a
stratified ot water storage tank while
preserving the stratification, and
the settang up f a multicstage {lash
de atainization process that could
sperate with varitable energy inpute
<ich as solar energy. To function
<uvvessfully such a proce«s aust pre-
vent the overflow of s<ea water so that
1t Jdoesn't contaminate freshwater in
the freshwater vollevtors and also
the hlaw-hy of <team to the next stage
of the flash process,

The foregoing plus a numbher of
interesting student excrcises including
skock tube and onc-dimensional f{low
studies male me feel that a worth-
while program 1« being developed at
the ITIL, (Martin Les<xen)

FLUID
DYNAMICS

L'INSTITUT DE MECANIQUE DES FLUIDS IN
TOUTO0ST.

The Institut Je Mécamique des
Fluides (IMF)} constitutes the Depart-
ment of Hydraulics of the Fcole Na-
tionale Suplrieure de FElectrotechnique,
d'tlectronique Jd'Informatique et
d'Hvdraul jque Jde Toulouse, which in
turn constitutes one of the three
Fcoles Nationales Supfricures of the
Institut National Polytechnique de
loulouse. IMF 1s associated with
UNRS (French National Science Founda-
tiun!); tts dJdirector is Prof, J, Nougaio.
The personnel associated with this
Institute number 114 and consist of
11 professors and directors, 24 re-
vcarch associates and research assis-
tants, 14 rescarch engincers, 46 tech-
nicians and administrators and 19 stu-
Jent rescarchers,

In a Yaboratory devoted to the
study of transport in porous media,
r, Serge Rories described the three
facets of the resecarch program as
studies of single~phase natural con-
vection, two-phase thermomigration,
and multi-phase 1xothermal flow.

In the single-phase natural con-
veotion transport studies, a Renard
apparatus with a layver 5 ca thick and
S0 «¢m x 0 (m in area is being used
to study natural convection of water
through a uniform sand bed, The con-
vection is, of course, driven by s
temperature difference helow and above
the bed, Natural convection with the
bed i1n & horizontal position and in-
clined to the hcrizontal have been
ttudied, It was found, for instance,
that with the hed inclined to the hori-
tontal, at first a single convective
rol]l with jits axis perpendicular to
the direction of inclination filled
the entire hed; the flow direction
for this single cell was in an uphill
and downhill direction., When the con-
vection was driven with a higher tea-
perature difference, however, snother
convective mode appeared in which a
number of rolls were aligned with
their axes in an uphill/downhill




ESN 33.9

Jirection, Single-phuse thermalls
driven natural conve.tion was also
studted 1n tall cylainders 1n which the
aspect ratio of the cylinder and bound-
ary conditions on the sides of the <yl
inder were varied,

In the two-phase thermemigration
research program, the problem of auto-
vaporization of a high enthalpy geother
mal flow entering regions of low pres-
sure 1» beinyg studtes. This research
15 of 1mportance in the arca of geother:
mal eneryy extraction where hot ground
water seceps into lower pressure arcas
close to the surface and and flashes
1nto steam,

In the program of isothermal mult: -
phase flow through porous media, 1in
which the flow of water and o1l mixtures
1~ betng investigated, it was found
that when water ts used to displace
otl froz 4 porous medium, the front
between the cil and water 15 not at
all Jastinct, but rather smeared, L€
feots such as the preferential wetting
ot a4 mcdium by one or the other phase
and capillary 1mbibations are heing
evaluated with respect to their effect
on o1l recovery, Such rescarch an
transport 1n porous acdra at IMb 1<
supported 1n large part by the Instatut
Frangats Jdu PEtrole,

In a laboratory Jevoted to pollu:
tion studies, under the Jirection of
Dr, M, Alguter, | saw <ome interestang
cxperimcents invelving the transport
of scelid particles by fluids, In one
of these experiments, the transport
of <olid particles by flurds at a sud
Jen enlargement was beang purtuecd, and
ene ¢ould note two Jifferent <cales
ot the cirvulating tlow current., The
fir<t of these scales s associated
with the <udden enlargemrnt, the <ciond
with the wave hreaking ot the shraring
laver at the edge of the 1et 1sxuing
from the <=all opening nto the large
vhamrer, In this <studv the trajectory
of a single particle was <tudicd by
data reduction from revarded TV pic
tures;, thus the observations of many
partaicles vaelded <tatistacal transport
data, The motion of particulate matter
in swir]l tanke i< aleo under <tudy,
1n an attempt to sec how the design
of such tanks (ould be aimproved,

Rheological studies 1nvolving none
Newtonian flows of long chain polvmers
in solution are being conducted in a
Poiceuille (low apparatus, and in cone
and plate rheometers, 1In this word
steady or pulsed precsuyre=driven

tlows through a pipe are carried out
to vvaluate the effect of polymer sus:
pensions of herboayl-methyl-cellulose
on the flow properties and also to
evaluate the effect of aging on the
polvmer, A study is also being con-
Jucted on the propertics of ~inovial
tlurd from the joints of anamals, as
well as aging effects on the proper:
ties of this fluid, As far as 1 could
note, the rheological work 1+ purely
caperimental, and no microscopie basis
for macroscopilc properties 1~ being
investigated,

There 1S an anteresting progran
in turbulent flow rescarch at the IMP
under the direction of Dr, H, Ha Minh,
This involves experimental work on
turbulent jets and wakes, the appli
vation of turbulent (losure schemes
to "predictien” of the average {low,
and actual numerical anteraction of
the Navier-Stohes cguations to give
some detarl of the turbulent charao
teristics of a flow, [axperimental work
on a wake behand a viinder 1s being
varried cut tn a waind tunnel ¢t (ross-
section 60 (A v T0 (m, 160 ¢moan lenpth,
with a mavimum {low velotaty capabal
1ty of S¢ =/secs This s an extremcly
low=turbulence level tunnel such that
the level of turbulenge 1+ less than
the norse anvolved in the hotewire
diagnoctac equiprent,  The (viinder
vrodacing the wake 3y 4 om an Qrameter,
The data from the wmabke of the «viander
compare very well andeed wath the
direct integration of the Navier-Stobes
cquations but Joes not <eem to compare
o owell wath oany of the various tur
bulence «losute models thue far pro
;\‘\(‘\l.

In another apparatus the turbu
lent dsffucion of carhen Lovade an
a yct a<suing from the end of a4 long
pipe 1 beang ctudied,  The pipe s
oriented vertically, and the et s
“~ucs Jownuwards from the bortom of the
pipe.  The Kevnold's number of the
fullv developed turbulent flow an the
ripe 1< 54,000, Curiouslyv, the et
emerging from the pape hegine to <pread
immediately at the samce angle as that
of the far-field of the ret, The av
erage velogity dastrabution 1n the
pipe scems to predicpose the flow at
the ex1t to an ammuthally periodic
disturbance of the <ame form a< that
of the far~-ficld velocity dastribu-
tion, When the jct 1s turned off, the
varbon dioxide spalls out of the hottom
of the pipe 1n much the same way
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that a buovantly driven plume cmerges
from a chimney, The mixing character-
istics of this carbon Jioxide plume

are therefore Jifferent from those cases
in which buoyancy effects do not pre-
dominate, Atteapts at modelling these
flows using lLaunder and k-e closure
schemes have been carried out by

M. Patrick Chassaing.

Numerical i1ntegration of the com-
plete Navier-Stokes equations for re-
circulating flows in sudden enlarge-
ments, rearward facing steps, and wakes
have been carried out by
M, Gines Martinex for a variety of
initial conditions, In the (ase of
the wake, a fundamental oscillation
Jominated the flow picture,

The IMF 1s pursuing a mcaningful
program of research with verv capable
personnel, excellent equipment, and
cxtensive facilities, The rescarchers
arc very much aware of the latest de-
velopments in their respective fields
and are contributing actively to them,
iMartin Lessen)

THE INSTITUT DL MECANTQUE xrnxsn;;w
BF TX TURBULYNCE TTUSTY TV VAR T

The following 1% a report of a
vistt to the Instaitut Jde Mécanique
Statistique de la Turbulence aof the
Unaver<ity of Aix-Marscille, one of
the well-hnown research centers in
brance, that has been converned with
statistical turbulence for a nuaber
of vears, [ts director, Prof. A, Favre,
who has< strongly influenced the devel:
opment of the Institute, has recently
become a member of the French Academy
of Sciences,

The details of my visit were or-
ganited by Dr, Louis Fulachier, who
18 a Mlitre de Recherche of the
CNRS—Centre National de 1a Recherche
Scientifique, the French National
Science Foundation, Fulachier grouped
the work of the Institute under three
categories: The first, the study of
turbulence at low speeds with or with-
out heat and/or mass transport, 1s
under the direction of Dr., R. Dumss,
who is also Associate Director of IMST
and a Director of the CNRS. The second
is the study of supersonic flows, under
the direction of Dr, J. Gaviglio. The
third progras, involving the study of
the interaction of the sea and the at-
mosphere, is under the direction of

3se
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Dr. M. Coantic. It involves the use of
a gigantic wind tunnel with a $0-m long
test section providing an interface

between a J-m liter depth of water and
4 Y-m depth of wind moving over the

water, This anstallation was dJiscussced
carlier by Barcilon (Sce F:4 30-8:354),

An 1nteresting probles being stud-
1ed 1n the program of lowm speed turhu
lence with or without heat and/or mass
transport 1s an cxperiment in an liffel-
tvpe subsonic wind tunncl with a 1J-m
long test sectaon of 50 «¢m = 50 um Crosse
sectional Jimension that 1s provided
with a plate for boundary layer studies
on the hottom of the test sectaion,
Located 3-m from the lcading edge of
the boundary laver plate 1s 3 porous,
sintered Alundum section that allows
suctron and heating to take place, In
this manner the anflucnie on the Jdevel-
opment of the turbulent boundary layer
af a temperature step at the boundary
and of suddenly applicd suction 1s stud:
teds The length of the porous plate an
the tunnel 18 2 m, The velecaty outsade
the boundary layer in the wind tunnci
1s 12 m/sec, Data acquired in the tun-
nel are used to checkh a theory developed
bv Yulachier that purports to establich
3 spectral analogy between temperature
and velocity fluctuations in turbulent
flows, The dafficulty, however, 1s that
turbulcnt temperaturce transport and
momentum transport involve somewhat
dJifferent mechanisms in that teapers-
ture transport is limited to the wave
breabing region of the turbulent flow
whereas momentum transport takes place
mherever Reynolds stresses exast,

In another <tudy involving the
turbulent mixing laver with an asymmct-
rical distribution of temperature,
Fulachier found regions of negatave
production 1n the flow, an interpreta-
tion of which 1« that large scale eddys
lose their cnergy to the average flow
ficld 1n this situation., A similar
situation van occur in hydrodynamic
ctability 1n the ordinary shearing
laver at cxtremely hagh Revynolds numbers
where viscous cffects are negligible;
in this case an cigen-disturbance with
a wave number outside of the unstable
range will be Jamped. Since the encrgy
is not being dissipated by viscosity,
it mecans that the resulting Reynolds
stress increases the average flow veloc-
ity rather than retards it,

In another wind tunnel experiment,
8 3-dimensional turbulent boundary
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laver on a ¢viindiical budy with blunt
rounded ends 15 being studied, The
tlow Jirection is axial, and a l-m-long
section of the cylinder with 1ts lead-
ing cdge 1 1/2-2 behind the roughened
blunt nose of the l0-cm-di1am, c¢ylinder
1~ rotated, The tangential velouity

ot the rotating sedtion 1s approximately
cqual to the axial tlow velocity of

1. m/sev over the vvlinder, The thick-
ness of the transverse boundary laver
over the rotating portion of the c¢vl-
inder 15 vervy than, being only ot the
order of 0,08 ma 1n thickness, It
would seem that this flow ficld on

the rotating portion of the cvlinder
should exhidit g Goertler tvpe insta-
bility and result in helival vortices
over the rotating section,

An interesting caperiment in tur:
bulent flow 1n a pape with a wavy wall,
where the pipe Jrameter 1s 75 mm oand
the rotationally svametric wall wave
kas a4 wavelength of 55 mm with an am-
plitude of 3 mm, 1< bering conducted
in the Revnolds number range of X0, 000
to 140,000, The pape length s 4 om
turbulence 1s established at the en
trance to the pipe by means of a grad,
The mean flow ohserved in the pape
1~ being compared with the numeraical
aodeling of the turbulence with a
closure scheme, Of (ourse, the tur
hulence vaused by the grid at the
pening ot the pipe has very little
to Jo with the turbulence caused by
the wavy wall and the resulting local
and or global instabilaties, It as
hard o see how a (losure scheme with
respective Jata matching paramecters
that would work for thi< ecxperinment
Could apply to any other situation,

In the program of turbulence in
supersonic flows, Gaviglio and (oworkers
have been studving cupersonic wahkes
produced by flows transverse to a car-
cular cvlinder along »ith rotationally
svemetrTic turbulent wake flow, Unfor-
tunately, in these studies the saice
*f the wind tunnel 1s such that it
was not vervy auch greater than the
extent of the wake, and 1t could be
that <uch large scale structures are
suppressed by the geometry of the ex-
reriment, In the wake "near” fields,
no large scale turbulent structures
were reported; 1t was observed that
transition <scemed to occur gradually
in the shearing layer, It could be
that with greater time resolution
(shorter exposures), the large scale
turhulent structure of the shearing
layers in the near wake would be re-
vealed. (Martin lesseni

MATERIALS

PAC CINTERS FOK ONIDI STUDILS IN PARIS

I recently visited two rescarch
venters in the Paris arca whose primary
interest 1 the study of oxides, Ac-
tuallv, nesther of these has the word
“oardest™ an o ats title, and there is very
Iittle similarity between them except
that thev are both laboratories of (ARS
tentre National Jde la Recherche Scien-
titfique—the brench NS¥FY: The labora-
terre de Physique des Materiaux, whose
drrector s Prot, . Phalibert, and the
taboratoire d'ttude et Jde Svntheses
Jes Microstructures, Jirected by
Preof, Max Paulus., FPhilibert 1s asso-
Crated with the Unaiv, of Paris Y
SHUD Y, gt has ONRS Jaboratory s Yoo
cated at 4 separate <ite, in Rellevue,
15 hm owest of central Paris.  on the
cther hand, Paulus 1« a professor at
the anstitution that 1s alse the lo-
vation of his laboratorv, the Lcole
Supérieure Jde Phy<ique et Chimie In-
fustrielles, FsPcl:, 1n the Left Bank
araversaty arca of Paris. Roth of these
ate full-fledged ONRS labs, as opposed
Te ouniversity labks with partial ONRS
MRS Lab de assoc de 1'Univ.
de . IntTerestingly, Philibert
i< on the heard of Jdirectors of FPaulus's
Tak, bhut net vice versa,

Theve two Jaboratorics have quite
Jifferent geals and approaches to the
ctudy of ortdes, and in fact, the na-
ture of the oxvides heing studied a1s
hacically Jifferent., Thilibert'< lah-
oratoerv is anterested primarily in the
Fasiv mechanisms of diffusion and plas:
1. detformation in oxide <ingle (rvstals,
i'n the other hand , Taulus 1 concerned
with the microstructure of multi-com-
ponent aggregates of oxide powders,
rarticularly as affected by processing.
Phailibert's laboratory at Bellevue has
two main groups: plastacity (J, Castaing)
and di1ffusion (C. Monty), with smaller
groups for interfaces (A. Gervais) and
thin failms (A, lozime and (. Scllal,
Most of the work to Jate has been con-
dJucted on model oxides «uch as NiO and
(ue, with <ome worh also on molecular
crvstals, and it is intented to extend
the work to other compounds, such as
Sit. This last material ha< the pos-

i e e



ESN 33-9

sthility of application to “ceramid'
g4~ turbines, of course, but the smell
of applications is certainly not very
noticeable in this lab. The laboratory
has a total staft of about 17 scien-
tist>s and about the same number of
tevhnicians, not counting the staffs
of servicves shared 1n common with other
' labhoratories at the Bellevue site,
such as electron microscopy, x-ray
Jittfraction, SIMS, photography, etc,
Rv the way, these labs are situated
in an elegant building that was for-
merly Is<adora Duncan's "Hotel Partac-
ulaire,” which, unfortunately | has
had a Jdisfiguring addition built in
front of 1ts original fagade,
Castaing's main 1nterest 18 me
Jhantsms of plastic deformation, and
cvide sangle crvstals fmost Commonly
a0 NMIO, o1 ALLD,Y are merely a means
to ~tudy these phenomena,  Plastayg
Jetormation 1+ studied over a wide
range of temperature, using high puraity
vevstals doped with various ampurties;
tor example, revent work has been con
davted on Ly-, Co-, and Mn-doped Nao,
Specimen preparation and structural
characterizatien s very Jdemanding
tor this work hevause growth (onditions
have a protound ecffect on vrvetal per
tectivn and <o in turn on the Jdefor:
nation hehavior, Rerg-Rarrett »-rav
topography, etvh prtting, transmission
electron microscopy (TEMY 0 and other
tedhnigques are used to characterica
the <tructure of the vrystals as-prewn
and after Jeformation. The basic an-
foraation obtained includes the glide
systemis) adapted by the (rvstal when
1t plastically Jdefeorms, The activa
ticn volume for plastic Jdeformation
ts determined by deforming the crvstals
Ir compressien an an Inetron machine
at several strain rates, or by «<tress
relaxation tests, The Jata reveals
all sorts nf interes<sting rhenonmena,
such as (in the case of Mn-doped N10)
cerrated flow, and allov =<oftening,
whese complete 1nterpretation Jemands
detarled studies, The laboratorier
for these studies are equipped with
snme very neat purpose-huilt machines
for controlled deformation, with tenm-
perature and atmosphere control., The
10v)-%V TIM at Chataillon and the <vn-
‘hrotron x-rayv source at Orsay are
uted tn the <tructural characteriza:
ti1on phases of the worhk.
As 1n Castaing's group, Monty's
group 1< engaged pramarily an basg,
studies in well-known oxides such as

36l
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Cu,0 and Ni0, except that here the in-
terest is diffusion. Several workers
in Monty's group are devoting their
time to the svstematic study of oxvgen
self-diffusion and impurity diffusion
in various oxides, including O in NiQ
O Pubois), O in Cu,0 (F, Perinet) and
impurities 1n Ni0O (N, Tabet).

The secondary ion mass spectrometry
ISIMS)Y technique of surface analvsis
has been adapted with a high level
of precision to several aspects of
these oxide diffusion studies. For
cxample, in oxygen self-diffusion
studies, SIMS analysis has been used
to Jetermine the depth concentration
profiles of '%0 tracers in nickel oxide
and copper oxide, Several methods of
introducing the tracers are used, in-
«luding heating in '*0-rich atmospheres,
and 1on amplantation,  These SIMS
studies have vielded quite different
results for the self-diffusion co-
cifticients and activation encrgies for
Jittusion than those obtained by clas-
~ival atmospheric analysis (measurement
4 the amount of oxvgen ured from the
at=zosphere).  The atmosphere measure-
=ents tyvpically give much lower values
for the activation energy (j.e,, indi-
cate caster Jiffusion than may actually
te the caser than the SIMS results
Slut eV oatm, ve S,6 eV SIMS for O an
S,

lon tmplantation, which usually
ity uned to medafy surface properties,
Las alse been used by workers in Monty's
praup in unique experiments to deduce
the stopping power of metals for charged
yarticles traveling in them, In these
cvperiments, oxyvgen i1ons have hsen im-
pinged on copper <ingle crystals
ortented such that the ions enter along
various hanneling directions in the
lattice tdirections 1n which there are
lincar open spaces in which the im-
pinged species van travel); the ions
are slowed down energy losses occur
owing to nuclear and electronic col-
lisiens, The '*0 ceoncentration pro-
f1les arce subsequently determined with
the SIMS,  The work is being extended
from Cu to Al and Ni, which have the
came crvstal structure, to observe the
stopping power ax a function of elec-
tronic configuration,

Al<o within Menty's diffusion
group, M. Brissaind 1« <tudying self-
Jiffusion in single crystals of pivalic
acid by means of radioactive tracer
methods, In molecular colids of this
sort, the mechanism of diffusion and
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the point Jefects involved are still
in question, For cxample, nuclear
magnetic resonance (NMR) and tracer
diffusion results disagree, supposedly
as a result of variations in crystal
perfection. Some studies are also
vonducted on metals, most notably sur-
face Jiftusion work on nickel, where

4 grain boundary grooving method is
used.

The laboratory equipment sup-
porting the work in Monty's group is
very 1mpressive, including special an-
nealing furnaces (for service up to
1800°C) with atmosphere cvontrol, ion
implantation facalities, single-crystal
growth and cutting, introduction of
radioactive tracers, etc,

The activitics of Paulus' labora-
tory are in Jirect contrast to
Philibert’s. Paulus does not want
to study the ceramic crystals them-
selves, but rather aggregates of many
crystals, Me 1s particularly inter-
ested 1n characterizing these aggre-
gates in terms of composition, vrvstal
structure, and microstructurc, espe-
vially as a function of processing
history. There arc strong applications-
oriented reasons for i1nterest in these
features, sinve many technologivally
tmportant phvsical and mechanical pro
perties are gyuile sensitive to them,
including electric, magnetic, and
strength propertics., For example,
agpregates for magnetac applications,
such as ferrites, are a maj)or category
of material studied,

Paulu<' laboratory was originally
one of three groups 1n a Laboratory
of Magnetism and Solid State Physiacs
headed by Frof. Guillautt and located
at Bellevue. When Guillautt retired,
these groups became three i1ndependent
laboratories at Bellevue, and in 1977
Paulus' ladb moved to its present lo-
cation at ISCPl an Paris. The group
is <omewhat smaller than Philabert's,
with a total of about 10 scientists
and technicians but with the advantage
of greater student participation bhe-
causc of proximity to the fcole.

One of the driving forces for
existence of this group is the fact
that microstructure is often neglected
when considering factors that affect
phvsical propertics of materials (such
as electrical resistivity and magnetic
coercive force), whereas it is nearly
always considered in relation to me-
chanical (strength) properties. This

may be because of confusion between
so-called "intrinsic'" and “extrinsic"
properties of materials. Many physi-
cal properties are “intrinsic,” i.e.,
microstructure-insensitive, in that
they depend only on the fundamental
electronic structure, state of bonding,
and crystal structure of the material;
this includes such properties as
melting temperature, elastic modulus,
cocfficient of thermal expansion,
Curie temperature, ctc. These proper-
tices are generally not sensitive to
variations in microstructural param-
eters such as grain size, dislocation
substructure, etc. On the other hand,
“"extrinsic," or microstructure-sensi-
tive propertics include such measures
as vield strength, electrical resis-
tivaty, etc., However, the intrinsic,
supposedly microstructure-insensitive
properties are not always totally
unaffected by microstructural changes,
and one of the goals of Paulus' re-
search is to delincate these effects.
The main microstructural param-
cters that are cxamined in the ceramic
aggregates are grain size, porosity,
compositional segregation, distribu-
tion of the different phases, strain,
and magnetic microstructure (domains),
As an cxample of the effect of such
features on physical properties, com-
positional segregation at grain bound-
aries can ¢reate high clectrical bar-
riers and a factor of perhaps 10
difference in electrical resistivety,
One of the hey factors in the
development of the hest properties (of
anv category) for an aggregate is to
begin with fine-grained powder of the
highest possible homogeneity, Such
features as grain shape, surface ox-
idation (in the case of metals), ab-
sorbed gases, and impurities are im-
portant, but the main parameters are
compositional and particle size ho-
mogencity, hecause these strongly
favor high densification during fab-
rication., There arve a variety of al-
ternative methods that may be used
to produce the starting multiphase
powder mixtures, including 1) high
temperature reactions between metallic
powders, oxides, and salts (the clas-
sical method, with porosities schieved
after sintering are usually on the
order of 154), 2) reactions using
molten <ales, and 3) freeze drying.
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The freeze-drying method 1s used
exclusively in Paulus' laboratory, and
a fine apparatus has been developed
for doing this, The process is essen-
tially the same as that used for pre-
paring instant coffee, powdered milk,
etc; that is, a homogeneous liquid
solution of the appropriate salt com-
position 13 prepared, frozen rapidly
to retain the homogeneity {(for example,
by spraving the liquid 1nto liquid
nitrogen), then sublimated to remove
the water and leave a homogencous
powder mixture, Thermal treatments
mav then be applied to convert some
compounds, e.g., sulfates to oardes,
as required., Powder mixtures prepared
tn this wav are able to achieve far
hetter properties, mostly bhevause of
their state of consolidation and lower
porosity, so that although free:e-
dryving mav bhe more expensive than more
vonventional powder preparation methods,
costs are saved in other areas (lower
sintering temperatures are possible;
hot pressing mav be unapecessary owing
to the lower porosity, cte,} and there
are suhstantial propertics mprovements,

Among the manv aspects of the work
on these aggregates as a function of
processang variables, one of the most
fundamental 1s the modeling of the
processes that control densification,
grain growth, and scgregation, Paulus
scems to have the adeal knack of heang
able to couch the results of this work
cither 1n terms of basic phvsical laws
or in term< of how to change the opera-
tional parameter< 1n a practical situ-
ation. For example, he van tell vou
quite neatly about the cause and effect
and the mechanism of the effect ion
an atomistic level: ot powder compo-
s1tional heterogencity, grawn <1:¢ het
erogencity, etc, The experiments are
also carried out 1n such a way that
useful practical information 1s ohtained
along with data of fundamental signif-
ivance, As an example, the effect of
time and temperature 1n vVarious gascous
atmospheres (for instance, at various
sxvgen partial pressuresj on agrregate
=icrostructures 1s often <studied, which
viclds i1n<ight to mechanisms of micro.
structural changes as well as i1deas
about appropriate <intering and anncal-
ing conditions,

The range of materials studied
includes hard ferrites (e.g., RaFe, 0,47,
soft ferrites (e.g., MninFe,0.), Al O,
{substrates for integrated circuits),
spinels f(e.g., MgAl,0., a material
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transparent in the visible and micro-
wave regions and at the same time re-
sistant to impact), In0O, stabilized
with yttrium and calcium, (for high
temperature service), and corderite
(2MgO*2A1,0,+5510,, of interest be-
vause of its high thermal shock resis-
tance). There also are studies of
bone processes, and future workh is in-
tended on 5iC.,

The equipment in the laboratory
includes complete facilities for all
steps of powder and aggrepate prepar-
ation (ball mills, presses, furnaces,
ceto,) 8s well as extensive facilities
for physical and microstructural
characterization, including differen-
t1a] thermal analysis, thermogravimetry,
x-ray diffraction, optical and elec-
tron microscopy, electron microprobe
analysis, magnetoscopy (to detect do-
mains), microresistivity (resistavity
across pairs of grains), and other
techniques,

In summary, these ave two fine
laboratories working on quite different
binds of ceramic crystals in terms of
thear state of aggregation., Both
ptoups are 1n hot pursuat of fundamen-
tal laws, 1n Phalibert's case primarily
for describing deformation and diffu-
sion an sample oxide single crystals,
in Paulus® case for describing the be-
Ravior of complex (eramic sggregates
dJuring saintering, pressing, ctc. The
latier work is tied much closer to
pravtical applacations than the former
vet retains the same sort of basic
svience flavor, The Rellevue group
tends to stay praimarily on the atom-
1stic-level an 1ts analvsais and charac-
terization of behavior, whercas the
other group understandably 1s often
dealing with the macro-bechavior of
agpregates, (Jeff Perkins)

CENOATS MARINI CORROSION LAR

located in the midst of the bus-
tling port arca of Genoa, ltaly, is
an unobtrusive four-story huilding
that houses (on the upper three floors)
the Laboratorio per la Corrosione
Marine dei Metalli (Laboratory for
the Marine Corrosion of Metals),
This is probably the world's only walk-
up marine corrosion lab, and it turned
out to be an amazingly diverse and
thriving activity., The lLaboratory has
existed in this locaticn for twenty

ot ihes m %
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vears, and is operated in patriarchal
tnstitute fashion as a laboratory of
the Consiglio Nazionale delle Richerche
(UNR, effectively the Italian NSF),

The Jairector 1s Dr. bmanuele D. Mor,
who controls a close-knit group of
about 30 workers (20 with baccalaurcate
or better! 1n a wide range of rescarch
protects. lThe impressive stack of
recent publications (mostly in tnglish:
that was pressed on me 1ndicates the
activaty of the group,

Since this 18 a marine corrosion
laboratorv, the corrosive environments
constdered are, of vourse, mainly sca
waters (natural and svathetic) and
salt solutions {3 1/2% Na(l solutioni,
In spite of the proximity of the lLab-
oratory to the Mediterranean sea, the
more controllable man-made solutions
are used more extensively., In addition
to this <eawater-related work, there
3s a4 bt of research on nonmarine
corroscion, such as of mild steel in
elevated temperature fup to 30°C)
waters, related to corrosion probless
in the cooling systems of 1ron and
steel plants, and some work 1n actd
solutions,

The <eawaler corrosion research
eaphasizes ~tudies of the behavior

of such materials as mtld steecl, (opper,

stainless stecl, and zinc, Some of
the particular aspects of the work
include consideration of flow etffects
1in the seawater .orrosion of steels
~with an apparatus operable 1n the
range 0,0 m/sec to I m/<ec availablel,
Jathodic protection, stress-corrosion
cracking, pressure effects, vrevice
corrosion, deep ocean bhehavior of =a-
terials, and biological studies,
There also are vartous facilities de-
voted to on-site testing in the sea,
including a pump station for drawing
natural scawater then te be trucked
to the laboratory and stored on the
roat), and «leds for open acean dJe-
plovaent of vorrosion coupons. (This
i< typically Jdone near Sardinia at

a Jdepth of about 100 m,?

Biological foulirg and various
microbiological phenomena are a spe-
c1al area of expertise of the staff,
and the group working in this arca
has published very extensively, mostly
in the Italian literature. The leader
of the biological group, Giulio Relint,
qave me a tour of the facilities de-
voted to these investigations, They
include a special environmental chamber
to reproduce natural conditions for
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the study of organisms such as algae
and mussels, and a cinematic setup to
study barnacle attachment via optical
mivroscopy. There was also a huge
freozer full of fouled samples warting
for analysis. The work of the biolog-
1val group 1ncludes both corrosion

and fouling studies, as well as some
direct biological workh unrelated to
vorrosion, In the latter category

1~ some work on the effect of environ-
mental pollution on biological life

in the sca, preciprtated by the break-
up an the sulf of Taranto of a shap
full of lead additives fYor pasoline.
The resident expertise 1s quite 1m-
pressive an terms of biological charac-
terazation of various areas of the
Mediterranean,

tThe nature of the vorrosion re-
search of this Laboratorv generally
involves close environmental control
and clectrochemical monitoring of re-
action rates, tlectrachemical tech
niques are used as tools rather than
as a rescarch end 1n themselves,  The
RToup is primarily anterested in de-
lincating environncental factors af-
feoting corrosion rates in complex
real-world-lihe solutions, Sophist:-
vated electrochemical techniques such
aw rotating dis¢ electrodes are used
only to a vervy slight extent, Most
of the cxperimental methods used eval-
uate average phenomena and microscopic
chservations and are not used to give
finc-<cale 1nsight, However, one of
the specialties of the Laboratory's
work 1< 3dentification of corrasian
products, which 1s accomplaished
through a combanation of x-ray diffrac-
tion and chemical analvtical techniques.
This also 1s donc in order to help
clarify details of the corrosion pro-
vess in terms of critical variables.,
For example, recent work has led to
the evaluation of corrosion products
that form on copper, 2inc, and steel
in scawater, Some specialized spec-
trophotometric and polarographic tech-
niques have been developed for these
studies,

The effect of sulfides on corro-
sion of various materials (notably
copper) in secawater has been a contin-
uing theme of work, related to corro-
sion behavior in polluted scawater,
For this work, membrane ion-selective
clectrodes have been adapted for the
determination of sulfides in scaswater,
Also the effect of halogen-containing
compounds on the corrosion of copper
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in seawater has been under study re-
cently, Other environmental chemical
work has been on the action of inhib-
ttors such as zincg gluconate, one ot
the first nontoxic agents, tor mild
steel 1n seawater,

As mentioned, one of the special
apparatus 1s a high pressure cell.
Revent work has (onsidered the etfect
ot hvdrostatic pressure on the corro-
s1on of copper 1n seawater, Research
on this aspedt 1~ virtually impossable
in the natural envaironment because
of changes 1n other 1mportant variable,
notably oavgen concentration and tem-
perature, with Jdepth, The lower cor-
rosion rate of most metals 1n the Jdeep
ocean (with the exception of aluminum
allovs) seems to bhe related mostly
to the lower dissolved oavygen conternt
and lower temperatures, lLaboratory
results, however, have been contlicting
over the vears, and the work at Genoa
has sougiit to 1nvestiygute the question
under <lose control of oxvygen, pH,
and teaperature, using biologically
inert natural seawater and Y 1/0% Nat'}
sojutions as the media,. The 1nitaal
resualts have sheown that the (orreosaen
rate of copper 1ncreases with pressure
ifor the constant values <elected for
the other variablesi in both scawater
and NaUl solutions, This 3s anter-
preted as being caused by accelerating
ceffects of pressure on the cathodig
reduction process, Another project
is using electrochemival nethade te
look at (revice corrosion of stainless
steel 1n seawater,

The extent of the work on verrosion
in elevated temperature waters is not
nearly as extensive as< that at the
National Phyvsical Laboratory an the
UK, described here recently (§08 30-
11:384), but the aims are similar,
ne Jdifference 1s that at (Genca, cor-
rocsion rate data {1 m weight change
and electrochemical mecasurements 1%
augmented by thorough analysis of
curface fi1lms, a technique that 1%
very useful 1n making interpretations
of the corrosion processes, Another
nonmarine environment that has been
of interest to the group is acid so-
lutions, and the investigations have
1ncluded studies of inhibiting effects
of certain agents, (for a report on
other work in Italy on this subject,
cee F°¥ 33-8:328), Work in acid media
has particularly investigated copper
and steel.

In view of the current low level
of research funding throughout Italy,
the output of this Laboratory is notable
hoth in quantity and quality. The
level of sophistication in the expery-
mental methods 1s not nearly as high
a~ 1 have recently observed in other
clectrochemistry/corrosion laboratories
in Italy and France (see Fuv 33-8:32¢8),
but this 1s largely because of the
compleaity of the seawater electro-
Ivte that 1s the primary environment
bewng studied at Genoa, In fact, the
avquired skill of the group in analysis
of corrosion products derived in these
environments 1s quite a notable accom-
p1ishment, The Genoa lab is nowhere
near the scale of the cxtensive marine
corrosion laboratories operated by
International Nichel Company in North
Carolina, but 1t 1s effective and pro-
ductive for 1ts size, It a1s working
on a vartety of sagnificant corrosion
problems, and as the only marine cor-
resion lad an Italy would seem to have
a sound future,

MATERIALS RESEARCH IN BARCELONA AND
TW_STRASTIAY, STATN

A recent £.0°8 article by Klich and
Eernstean (508 32-11:377) sugpested
that materaals rescarch 1n Spain is
ventered arcund Madrid, with little
evidence of any serious commitments
toward Jdeveloping samilar programs an
the regronal unaver<aties, This 1s
nearly true, but on a recent trip to
spain I discovered sagnifaicant physical
retallurgy rescarch actavities in beth
Rarvclona and San Sebastian,

San Sebastian, in the Basque
district in the extreme northwest
vorner of Spain, 1s the location of
the engaincering ~chool of the Univer-
s1ty of Navarra, Thi< University,
which was discussed 1n these pages
recently (F.°8 33-8:312), is unique 1n
that it is the only private Spanish
university, having been cstablished
in 1952 by the organization Opus Dei.
The main university center is in
Famplona, with about 7000 students,
with other centers being in Barcelona
(Rusiness) and San Schastian (Engi-
neering).

There are several unique aspects
of the private naturc of the University,
For example, the faculty are not sub-
ject to the tenure procedures described
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here recently by Bernstein (45¥ 32-3:47),

~o that younger members are able to
vd4rry on research in 4 fashion compa-
rable to tyvpical US universities, and
promotions are based on both research
and teaching accomplishments, Also,
unlike most Spanish universities, most
<8434 ) of the teaching staff at Navarra
ate full-time faculty menmbers, The
University also seems to have heen
cremit from the student agitation prevs
dient oan most Spanish universities,
‘hat the students are vontent 1~ not
surprising to me 1n view of the out-
~tanding organization of the academiyg
programs, an exaaple of what can be
aceomplished once the burecasucratic
nale 1s escaped, It 1s probably redl-
evant that the facade ot the main
hutlding of the engincering school

Lt Jowntown San Sebastian i the only
one | have viewed 1n Spawn, france

ar ltaly that was not plastered waith
vlacards favoring various student
LAUSe S,

[n San Sehastian my vi<at conoen
trated on the !
fecnicos Jde Guaipuzvoea” iienter of Jeoh
nical Investigations; uipulcoa s
the name of the regtont, part of the
Pacuecla Teonica Superior de Inginieras
Industriales, which 1~ an turn a branch
of the U'niversity ot Navarra, This
Uenter 1% essentially the site of upper
Jivision and postyraduate universaity
rescarch 1n enginvering., The directer
At the tenter 1s Dro M. Puentes-Peres,
who hasted me on my vi<it, Fuente-
Tere: hamsel! 1s a metallurgist and
still heads up the resecarch group in
rhvsical metallurgy which was the foous
of mv visit, The other sections of
the fenter are for clectrical engi-
neering, mechanical engineering, (om
puting, and a small group 1n solid
state phvsics, The research center
has heen strongly subsidized by a
Focal savings bank, Casa de Ahoros
Previnsial de Guipuzcoa, which owns
the very nice Y=-vear-old butlding and
currently provides abhout oV of the
Uenter's operating budget {10V of
Layaco 000 Pest,  The bank provides
the<e funds as< indirect support for
tocal indu<trial development,

The phvsical metallurgy group was
orginally organtzed (about 10 vears
ago! by Dr, Jaime Faustmann, who es-
tablished the practice of sending good
people abroad to get PhDs, Faustmann
himself ecarned his degree from Aachen,
while Fuente«-Pere: obtained a PhD
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from Sheffield, and most of his senior
staff now have PhDs received at top
universities in Britain and hkurope,
Research is carried out mostly by
full-time rescarch staff memhers and
hy postgraduate students, as there

15 currently a Jdearth of undergrad-
uvate metallurgy students,  (This 1s
true throughout Spain,) The physical
metallurgy group at present includes
five PhD staff members and s handful
of graduate students,

The fucilities for physical met-
allurpgy research are quite nigce, in-
luding faine electron microscopic and
seray Jaffraction cquipment and spe-
vial mechanical apparatus, <such as
« hot torsion bench, There 15 also
4 purpose=built apparatus for Jdirec-
tional transformation,

Within the physical metallurgy
proup s~everal rescarch themes are
beanyg pursucd,  The most prominent
ef these relates to deforamation pro-
cesses an metals, and some very naice
microstructure-nechanical properties
studies are betng carried on,

Pr. J. G2l Sevillano, who itust
st has PhD an Leuven, working with
Frof. 1. Acernoudt tsee F.8 32-4:148),
has recently been developing experi-
mental Jdata and theorctical models for
the strength of pearlite, VPearlite,
an amportant microstructural constit-
uent of steels, i~ a J-phase lamellar
miature vonsisting of a ductile phase
tfertite!l reanforved by about 124
ibyv volume! of a hard pha<e (vementaite),
The spacang of the ltamellae vary with
the cocling rate from high temperature,
and the <trength varies with this
spaving.  Tthere is con<iderable con-
treversy about deformation mechanisms
and <trengthening in this microstruc:
ture, which 1< technologically one
af the most important 1n all allovs,
The work varried out by Gil Sevillano
1+ of such a nature that the strength-
cning and plastic ani<tropv of lamellar
vonmposites an general may be calculated
in <aimilar manner, He is als<o involved
in <tudies on the deformation of single
vrvstals, cspecially FCC metals such
a< aluminum, and the work 1< now
turning to the very interesting proh-
lem of high-strain work hardening.
Models for shear band formation in
rolling and extrusion have been devel-
oped recently,

Fuentes=-Perez's main interest
recently has been directiconal trans-
formation of eutectoid allove, a
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recent Jderivation of the directional
soliditication of eutectics., The tech-
nique used 15 quite similar: the spec-
imen 15 undirectionally translated
through & <teep temperature gradient
and 15 traversed by a macroscopivally
planar transtormation front, If the
appropriate experimental conditions
are obtained, the single high tempera-
ture phase will leave behind a eutec-
totd transformation product that has
an oriented lamellar structure. In
the wourk at sSan Sebastian, once again
we are talking about the austenite-to-
pearlite transtformation in steels, and
~o the work 15 complementary and closely
allied to il Sevillano's work on de-
termation provesses 1n these structures,
In this work Fuentes-Pere:z has Jdone
hoth ecaperimental and theoretical work,
the latter aspect ancluding consider-
ation of crvstallographic restrictions
on growth, The main (onditions to be
mct tor Jdevelopment of well-aligned
structures are:  1a! a steep enough
temperature pradient, to avord both
nuvleation an tront of the actual po-
si1tion of the planar transtformation
tront and (oalescence 1n back of a1t
and hoa transtation rate lower than
the =anviaum possible growth rate of
the Jamellar eutectond product, Another
recent activity of tuentes<-Fere: has
heen vonverned with the developaent of
aodulated microstructures an 1ren-cop-
ver allove, Again, this 1s work cen
tered around experimental variables
and delineation of cryvstallographic
relationships, with coensiderable THM
orientation and <submicrostructural Jdata
abtained 1n support,

while av the Center 1n San
Sebtastian, | also took the opportunity
to vistt with the ~small group in solid
<tate phycics. One of the rescarchers
here, brancisce Sanz, using x-rav <cat-
teriny technigques has recently ana -
tiated <ome veryv interesting structural
<tulies of amorphous semivonductor ma
teryals. The first results have bheen
obtained for amorphous Ale,7¢Ce" v,

In Rarcelona I visited the Depart.
acnt of Metallurgy at the University
af Rarcelona, where mv host was D'r,
F. ¢liment, who Jdirects the research
xroup in phv<ical metallurgve The
other interests in the Department are
extractive metallurgy (Prof. Nunc:, the
Jepartment head), ferrous process met-
allurgy (DPr, A, Forn), and metallog-
raphv (Dr, B, Fernandez), In toto,
the research group in the metallurgy
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department consists of about 25 full
and part-time researchers, including
the four faculty members named. The
metallurgy lab facilities are adequate
but somewhat scattered around the cam-
pus.

The research group in physical
metallurgy has current interests in
three main sareas: (1) "valve'" metals
such as Ti, Ir, and Ta ("valve"
metals are those, which because of
the characteristics of their surface
films, will pass electrical current
to a much greater extent in one direc-
tion than in the opposite direction,
i.c., they have rectifying properties);
{2} precipitation in Al and Cu allovs;
13) welding of austenitic stainless
steels, Climent has also worhked in
such arcas as single crvstal growth,
Hall effect, and textures, The work
on valve metals is are intended to study
metals other than Ta that have useful
Jielectric properties, The precipita-
tion work includes Jdevelopment of aging
curves and correlation with fracto-
praphic teaturces. Basxed on carlier work
in the areas of deformation textures,
one of the main cxper.mental techniques
used an Clement's group is x-ray dif-
fraction,

These two centers of physical
metallurygy rescarch actavity, in San
Sebastian and Barcelona, must be con-
siudered significant and legitimate,
with valid (ontraibutions being made
to the advancement of turopean science,
Of course, the present Spanish output
in physical metallurgy 1« almost neg-
ligable compared to manv other Furopean
countries (e.p., Germanv and Frnnce?
1n terms of quantitv, Rut the quality
1% on the highest plane, and a fair
proportion of the results are contrib-
uted to turopean .as opposed to.only
Spanish) journals. As sugpested in
the carlier ¥.°8 article by Klick and
Rermnstein, Madrid is certainly the
venter for metallurgy and solid state
physics (and indced most science, with
the possible exception of medicine) in
Spain, The materials research activi-
ties in Barcelona seem to be struggling
for 1i‘e along with the rest of tech-
nical activitics at Spanish universi-
ties, MHowever, the center in San
Sehastian is in far better health than
any at other Spanish universities I
visited and is likely to continue to
grow and have even more impact as time
passes, (Jeff Perkins)
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tnserts 1n the mold divide the front and
as the divided regions rejoin, shearv
planes develop and torm tiber-frec welds,
Ciearly, 1t 1 1mportant to be able
ta opredict these flow patterns for pur-
poses ot mold Jdestpgn or for structural
analyvsis ot molded componenis,  However,
as Owen pointed out, rigorous ;‘!'t‘\!lx(l\’n
requtres the Jdevelopment ot a4 rheologioal
egquation of >tate to be used an conjung-
tion with tluid mechantos equations to
predivt the mold tilling sequenve and

tiher ortentation,  the difficulties with

thas approach are tormdatle, and al-
though ettorts alonyg these lines are
heing made 4t Noettinghan and Crantield,
Omen has been tollowing a simpler track
Byvodeveloping capirical rules tor ticw
vredivtion,  Usaing saimple rectangulan
tatoratory molds and also by exnaminang
commercially molded parts, dwen'< group
Rave ddentitaed vertarn flow patterns
and have developed simple geometrac
technigques tor predicting frber orienta
tiot,
AA, Tavier laperial themicals

ndustries, Ltd, welwyn cardens, "k
presented an interesting paper at the
Brightaon mecting on the rheslogy of ORF
Teelt coatings, which are coatings ot
pieaented polvester resin that arce
spraved or brushed onto CRP surfaces

tor decoeration and weathier resistance,
Being similar an (hemical componatien

to the polvester matrix of KPP, the gel
voat asually adheres well, However, the
appearance of the vovating will be oun
intactery 1t the brash =arks da net :
Sut, the voating syags betore drvan,, or
there 15 prgacnt segregatlion, fhe (ause
af these problemas 1s the viscesity of

the voataing mhich, 1t tao high, Jocs
net flow mroperiy o or 1t net visvous en
enough wiil wav o1 allew prgment par-
ticles to settle out, These are all very
low shear stress tloms, and Tavior Jdevel
oped a4 lom <hear «tress visoometer to
eclate the rheelogioal response of the
xel voatings to therr applicabality and
final appearance,  The an<trument 1< g
patallel plate vaisconeter fitted wath
a triction-free (ompressed-air hearing
tor the top plate asseably, To determane
low shear stress behavior, the top plate
15 Jeflected through a small angle, re
leased and allowed to relax under the
action of a light spring., The shear re
sistance of the (cating 15 measured hy
the rate of recovery of the inatial Jdis-
placement., The device was also con-
structed so that the paint vould be

sheared at a haigh rate Junt before mea-
suring the shear resistance, o s

to samulate shear thannang of the fluad
Juring sprayving or brushing.,  As might
be expected, lavior found that the

best performance <oatings were those
that shear thinned but then recovered
to exhabat hagh sheawr resistance withan
4 tewm sceconds; too slow d recovery

lead to sag, too fast prevented {low
out,

Repoarts on the mechanical prapet
tres of GREP were rather scunt at hoth
the Braghton and Faris meetangs,  work
tn this area tends to fand 1t~ wan
to reetings on pelvmer sotence and
usuallyv Jdeals with better detined
albteat less realastiae frller-polvmer
composites than the commercial GREPS,
ihere were, however, a4 tewm papers on
GREY mechanios,  In Paris, Dr, M, Macrcola
Thewaetd Nanaonale iIndustiaae Applica-
Srent o SNTAY, Viscosa, tolleterro,
Jtalv] reperted on the bending hehav-
ter of plass veanferoed jolvesters
awnd Jeveloped pencral equations for
stress and ~trasn Jaistnabution hased
o the theory of maatures,  He has
Jeveloped general equataons that can
Ve applied te datdcerentis shajped beams
Banang o vArlous Lonversion tactors,
Dr, Tty Masset Vetrotery Saant-tobaan,
Negrllv-sur-Seane, Trance:s alse oat
the Paras reeting Jdiscussed the anade
udey of the cample tallang ball o
ot tent for GBE and whowed that the
Sharpy test paves Jdrrectly the ~tored
clastic eneryy and fracture propagation
cactev, lie preseated a mevae of the
cftect ¢t ospediacn saze on the frac
ture =ade, .e,, Jdelamination v,
throuphetiber fracture,

e ot the reve technically as
tute payers of cither conference was
viven at Rraghton and was co-authored
Fvoo, Capraino and 1, Niaolios (bhoth
=t the Unav, of Naples, ftalv) with
oo, Halpan o Air torce Materaals lab-
cratory, Wraght-ifatterson AFR, Ohioi,
tYev made a comparicon of two differ-
rnt theoretaical approaches for treating
composate Jatar lincar eclastac fracture
mechanics v, a strength analvseis ap-
proach which combines (lassical frac
ture mechanivs waith notch theory and
whith focuses on a noteh tap “plastaigc”
damage Tone size as a material property,
Caprino ct al., find that the two ap-
proaches give identical results for
a variety of fiber-re<in combinations
and a range of ©.her orientations,

All testing was done in cssentially
fiber Jominsted directions,

1
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The study by Caprino, like those
ot Meczola and Massot, was Jone on

continuaus frlament rerntorced saterials

ot both CERP and CERP, Capraino et al,
mnent ot the end of thesr paper that
and LERY are unigue an that touagh:
ness pnvIedses wlth o strftness and

g thy Isotrepse satertals, on the
rohand, seneraily evhibat o decrcane
Cuphines s wlth o oanoreasiny o tittaens
Siedld streny

S

t
e  These authors o
! retiitororment o
te taillers an

4

coreases toayl
walion an ralidor,
. COrs uthnuwn,
v g ne ot M 1 priority toer
~tads st determaine the tran
G o properlie s tron particulate
venent bebiaviot te the tibey
el orespen e ot CERP wnt GBREP,
e Budchlire, behavier vt G ERY
‘1 1
. !

side wmas
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caded onotn
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tural lesagar,
sal the=es o

was gad ity

cf o papers da

) t the —aterials
level an tarra ation, In the javt,
Hohas noet heen g opraiTe constderatien
tor KPP sance they were not used an
streagthedeman iy Ao ation, As
Pone as the end 1ter Tenked pretty,
ctrenpth and Juratility were usually

A secondary ampertance,  As SR fande
1t way o ante more deandaing and vostls
phwcatiens there 1< g (lear necd toy
etter reliabilaty and (onsistency
inopertormance, At this stage the tab
ricators hlame the raw materials sup-
rliers, and the latter hlane the fah.
rivators, Hoth, of (ourse, are cquaily
reaponsable, and the Braghton papers
showed evidence of atteapts to develop
=atertals Q0 ocontrols and the use of
sn-line 1aspection schemes Jduring fab-
r1eation, 4. thnert {Owens=lorning
Vatierglas baurope SA, Relgium' descraibed
the gse of veravs to detec? vords, am-
proper taber Ja<tribution, cto., in

SMU component< Juring progessing,

RETI] DA PO SN I

in order to have good quality con-
traol there must, of course, be agree- 1
ment upon standards, At the Parmais s
mecting, M, Rettly {(Assoc, Frangaise
de Normalisation, Paris) ospobe about
standards tor reanforced plastacs,

e restracted s Comments to test
standards for the 1uw materials rather
than ftrnashed products and stressed
cadhopernts as the need for consistent
tertanclogy, intetnational umaformaity
1o standards, and the tact that the
developnent of standards for resans

. wdvanced as tor glass fibhers,
He also made the poermnt that existang
ctandards o onet telate te performance
grtang tabrication or ot the fanished
product, Jresent standards are set
cnlyoto assute matertal property re-
yeatabrlaty,

A tepic of gieat anterest an e
cent vears an the reanforved plastacs
histry as that ot pressare pelation
Uooan whiieh the part 1 cured at oab-
rormally hagh temperatures and under
¢oovntinueds jressurized feed of resan,
{vovemventional CKP melding preat are
peotabken te prevent heat burldup from
the jeactics eaotherm,  lhe resin and

Td a1e bProupht te the care tempera:
e et o4 dony perred of tame an order
. Loteve an oeven Jure with minanum

e nkaye W ostress. MNoactheless, the
tesin o an the center of the mold tends
te care tarst, rcsulting an shrinhage
and ressdaal wtress,  In the 6 tech-
nagae the =old sartuce 1s hotter than
the Lyte teaperature of the re-in, so
caute bhegans from the meld surface and
praocecds anward,  The pressure of the :
Cecd prevents shranhage, The moldaing '
ti=e v ~hoTt to prevent overcure and
seotdhang, Indeed, fast production s
ene ¢f the maror features an PG, In
the twe conferences only one paper was
xiven on Pog Bod, Alger (Millatorr
inginecring Ltd,, Radclaiffe, Manchester,
ho described molds specifacally de-
ipned for PO production of GREP tubing.
Moot G owerk has been done using con-
ventional molding equijment modificd
for I'G, but the results have not been
c.tirely successful, However, the cast
nf new tooling such as that Jdescribed
by Alger may slow the acceptance of PG
hv the GRP industry,

As GRP replaces metals, problems
can develop hecauve of the poor shield-
inyg ability of GRP against electromag-
netiv interference (M), ¥hether
it 158 a matter of containing radiation
from <ources such as power tools or

:
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DL TOWAVE ovens or to prolect sensitive
microelevtronic eqnipment from LMl, (on-
ventional GRP housings are gencerally
inadequate, A related problem 15 the
tnability of GRP to dissaipate elevtro-
statis charges, and the charge builtdup
canoteach Janderous levels, Wb, braser
Premiv, Fiber-=tlass v, URY discussed
e problem at the Braighton conference,
e noted the impending regulation o
M opollution by the US and Luropean
governments , and sithout adequate fech-
2ival gurdance these regulations vould
be overly restrictive, Histor:cally,
the solution has heen to apply a =metal
coatir hy ovacuum depostion, elevtrin
at. Yischar.e, or paiantaing with conducs
ve paints. Such sevondary processing
~osignifacantly to production ceste,
and the search 1o on o1 mavs ot antre
duving conductivity ante the molding
compounds thesselves by adding metallag
tibhers, flakes or powder, vondy, tave
cathon taibers or metallized plass -
Sers, Praser reviewed the various ad:
vantages and daisadvantages of cach but
Jid not otfer anv ranhiny ot theyr ef
tectaiveness,  In Ry conclusions ke
Timented the Tacd ot any urder<tanding

o kow o much TMD hyeidye

[3

i oactually

needed,  The ateitade 10 tha® P
~etals provide ¢cad chaelding, the R
shonid he mate as o condactine an ormetale,

Atgally, ety shaeldiny b often an
cverkill, Ulearty, thais oo an area 12
aced ~F rescardt,

Many of the

apers at Braghten
! ture

N the
soduded a4 CPRP

transtorer
IrTs wmere

Dme o

rehthousye antd .

vieans,  Hoeh s B

ived By falument wanding, ahah
itaclve s the mrpappang vf! toves ot plase
tilaments onte 4 ootlapsible mandral,

Tong as the Sontaur ot the item herng

tormed can be penerated s oa surtace
torevolution, t,e,, avianier, sphere,

silapaenad, ete,, the wandiay Lan be

tone automatically on a lathe-lide —a-

Ctane,  The roves are mound 1moa crysce-
tohesiny helival pattern s that the

=echanical propertics in the plane of
the wound surface are nearly icotropic,

The 1ecin mav he applied as the rove

1~ wound cwet manding:, or the rove

nav he supplied preampregnated wath

resin,  The lighthouse was produced by

thearache Werhe HOl<, Marl, Germany

and 1< cvlindrical in cross section with

2 Jiameter of Y m and a height of 48 m,

T

e

A motion pioture of the construction \
and installation of the lighthouse
wis showr at the Paris meeting,

In Frighton, ), Goiding 1C1ba-Geiygy,
Switzerland) described the design and
construction of transformer casings
Uom high and 2.4 noan Jianmcter,  The
praincipal advantages of GFKP in both . ;
applications are better weather 1esis- :
tance than conventional (onstruction
materials and thus less maintenance,
The GIRP transformer casings offer
etter clectrical ansulation than
metal casing.

Much wa~ sa1d about the use ot
GRP 1n houstng venstruction at both
reetings, The greatest use is as
tayade pancling te cover and moderniie
cvisting burldings,  <irilar pancls
are used as Jdecerative ladding on new
uirldings. At Paris, T, Greenwood

Arcea Chemicals, teneva, Saitzerland.
lesorated the generally wide accept-
ance of GRP paping and storage tanks
by the petreleun andustry,

Y. freval [Soci16t€ Nationale

Indistrielle Aérospatiale (SNIASH,
'hetab, d'A\gquitaine, “t, M&dard-en-
Tallee, Prance] dectaited filament-
wound GFRP bhottles for ~tering fluids
inder Yagh jressure,  Jhe anterior
ctothe hettle 1 lained with a than
“teeting of lipghtwesght aluminum alley
serwbiich glass tarlament< are wound
14 helavcal pattern,  The liner 1
series te retain the tlusd and to

“t*ribute the pressure cvenly on the

P ooutter <hell, The stres<s in the

It mere or less evenldy dictribuy-

hy the Felical arrangement of the
arents, The reductiron in weight
achieved with the SFRF bottles (om-
ited teoallemetal concstruction makes
cattractive for aerospace uses
and osoeta Ghivang,

The most "high technology'” pre-
sentation of ci1ther meeting was that
piven in Paris by T P, Duphill (SNIAS,
les Mureaun, France’ on multi-dimen-
~1onal composites, These so called
TR.n composites have fihers in three
orthogonal Jdirections, Special weaving
rachine< hnit the D fabric, which
i<« then impregnated with resin and
cured, Conventiconal [-0' laminates are
strong in the fiber Jitections but
wecak when stresced normal to the fibers,
The -0 materialc overcome this prob-
lem but at a (onsiderable increase
in cost, The fihers need not be the
<ame in all directions so, for example,

1
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stiffness can be made anisotropic by
using glass in one direction and carbon
fibers in another, Present uses of

the 3-D composites are rocket casings
and nose cunes,

The Brighton and Paris confercnces
left fittle doubt that there is con-
s1derable activity in the UK and in
Western burope i1n verre toxrtfle plae-
£t juee renfcroSa, both technically and
commercially, although turope scems
to be a little behind the US and more
hesitant to try new GRP applications,
At both conferences there were frequent
references to US accomplishments that
should be emulated, This was especially
true in the use of GRP 1n the automo-
bile 1ndustry, where the US has gone
ahead somewhat more boldly, with the
Luropeans wairting tor the outcome be
tore plunging ahead, (wWillard Do RBasxcom)

(meoicine

THE ANNUAL CONGRESS OF THE BRITISH
TNSTITUTY. ST RATIATSY -2 1973

The Middlesex Hospatal Medival
Schovel flondon: was the site of the
17th Annual tongress of the British
institute of Radrology KIRI, held &
and 17 Apral 1973, The BIR 1% a non-
profit organization cstablished by
Roval (harter, and 1t was the world's
tir<t nationpal radiological society
to he farmed after Roentgen's< Jiscovery,
In (ontra<t to the Roval tollege of
Radivlogists, the RIR repre<ents radi-
ology in the bdroadest <en<e, [t 1«
an organication of phvsicilans, scien-
ti1ste, industrialists, and technivians
with equal membership working toward
the Jommon goal of 1mprovements an the
field of radiology.

After welcoming remarks by the
Pre<ident, Mr, W, M, Ross, the opening
aldress was dJelivered by Robert Heit:aman,
MD (Profeaser of Radiolagy, DMirector
of the Diagnostic Division, Department
of Radiologv, State Univ., of New York
at Svracuse), He lectured on "Comput-
cri12ed Tomography of the Thorax—Cur-
rent Perepectives,” Although comput-
crized tomographv {(T) wax invented
and developed 1n the UK, initially
only for the head, there are few total
body unite available in this country,
Pespite this paucity, Heitiman's lec-
ture was well received and appreciated
by his largely Rritish audience,

Heitzman 1s well known for his
many papers and two books that deal
largely with radiographic anatomy and
radiologic-pathologic correlations
of chest diseases, With the advent of
T, he was 1n a unigue position to
combine this new modality with his pre-
vious eaperience,

His talk was divided 1nto two sec-
tions, CT examination of the medias-
tinum and of the lung. Although well
organtzed and well presented, it is
difficult to reproduce verbally a lec-
ture that was largely dependent upon
piotorial representations of the anat-
omy and pathologv, On evaluation of
the mediastinum, Heitzman's two major
points were: (1) €7 examination adds
4 third dimencion to the routine frontal
and lateral examinations of the chest,
lesions can he seen in profile for bet-
ter evaluation, In addition, masses
mayv he Jdiscovered that otherwise would
net he seeny (Y The use of attenuation
coeftivaent numbers (Hounsfield numbhers)
allows the radiologist to determine
the approxnimate tissue content of any
structure 1n the mediastainum, Heitzman
showed varjous masses containing con-
viderable fat that, because of the low
densat, of tat, are (learly demonstrated
and ecasily dragnosed by €T, He also
Jiscussed the Jitfferential diagnosias
of vartous masses in the mediastinum
from enlargemacnt of the great vessels,
In his <ection on examination of the
lung, Heirtrman indicated that more
julmonary nodules will be discovered
by U, T, than hy routine chest tomography,
although 1t 1< more diffacult to tell
the nature of anv individual nodule bv
VT, However, he noted that new infor-
mation from the Johns Hopkins (Iniv,
Medical Center suggests that anv pul-
morary nodule with a Hounsficld number
xreater than 175 1s almost certainly
henign, 1t 1s however, quite difficult
to ohtain an accurate Hounsfield number
from a <mall nodule,

After the opening address, & period
of time was devoted to visiting the
scientific exhibits that are a tradi-
tional component of radiology meetings.
One of these was "A survey of mammog-
raphy in Britain,'"” bv M, Fitzgerald and
', White (St. Rartholomew's Hospital,
London), This exhibit featured some
of the information and results obtained
from a survey of eight centers estah-
lished to obtain dosimetry and image
quality measurements at 61 hospitals
and c¢linics 1n Britain, X-ray tubes
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with targets ot tungsten or molybdenum
were evaluated, using suitable breast
phantoms, 1n combination with < hinds
ot tilmoand Nerox plates,  The molyvbde-
samsVerox group produced the highest
meall 1mage scoure tbhest image quality)
Pat wlso the highest mcan dose, and

tre wreuy ftedt o that 1ts use was not
castitaed, patticularly tor bhreast
Soreeniniy.e demabinations of g melvbde
nu target and Dultont 0 -0 e tidm
croRedak voe o tdm produced sataistag
tors resalts and dosvage as did o the ome
rnation 0! g tungsten target and a
Vet ;‘l.l!('.

Ao evhabit entitled “lLow Dose Rada
cutaphic Technigue Por jhe Detection
nd Polloweaup Ot Soojtesis o chalbdren”
by, Ardren, M, odardaing, K. doates,

K. rchens Jliniv, ot Matord ) demon-
strated the technigque used at that
venter to reduace the radiation eaposure
coovhtldren with ~ootiosas, They tey
mhend a4 bheom arregap tehnigue wath
A deheim tocal spet e talm distanoc,
Uubent saancrof Tl owman uscad o and

the radiation exposare redfaced by g
taLtur ot tonr,

"Measurement Ot Luny velume trom
dhest Radrographs,” an exhibat by K,
fierce, . Brown, D, Dennison, and 1,
Aet: Brompton Hospatal, Londeni, g
A vemputerized technigque for obhtainaany
voalmenary volumes trem ordinary frontal
ind lateral Jhest radiographs,  The
=cthod requires 4 spark pen an oorder
o outiine the lungs 1a hoth prosections
and cahtract the various soft tissae
components ot the vhest,  The pul-onan
vodume as then calculated by the com-
vater,  The exhihatars had 4 5006 (o
relation with helium gas and <pirome?
ri. determinations of pulmonary volumes,
his technique (ould become quite an
pertant as ot would allow phvarcrans
to tellow changes an pulmonary volumes
Mirectly from routine radsographs wath:
~ut the patients having to undergo pul
monary function cxaminations,

T, Hushand, [, Mecars, and P, Trott

Roeval Marsden Ho<patal, Londeoni ex-
hihited their technique for (T tuided
Avpiration Biopsy Of Pancreatic Masses.”
fre-aperative Jiagnosis of carcinoma
~f the pancreas could eliminate diag-
nostic surgical exploration, The au-
thor< of this exhibit Jemonstrated how
A thin needle can he placed into the
pancreatic mass under (T guidance and
an aspiration biopsy obtained with no
<ignificant patient morbaidity,

374

"Reduction Ot Patient Dose In
Veromammography By Added Pailtration”
by M, Buker, R, Davies, D, bance, U,
Parson, (Royal Mar<den Hospital, london
wis a usctful demonstration of how
added frltration will reduce the ta-
Jiation Jdosage saigniticantly while
soarvely atfecting imaye qualaity,
Ypoto Jomm oot aluminum tiltration
can o bhe added wathout <agnifircant Joss
o Jdetarl. oA failtration ot 1 o1sJ mm
wax 1nastituted throughout the National
Cancer InstitutesAmerican dancer So-
ciety breast cancer Jdetection centers
tn the Us approainmately Y vears ago,!

“Ultrascund Angaography' mas an
nteresting evhabit by O, Woed and H,
Meare o Ubinacal Fescardh tenter, Harrowi,
Phe scaentasts an this case use a Dop-
pler technayue tor ultrasound Jdemon-
stration of nuermal and abnormal bhlood
vessels, Tt s ot likedy that altra-
setegtapty o wall oreplace contrast angirop-
raphy, but an altrasound technique
cudd be concpderably useful as oa
coreening cvamination for significant
atterial Jiseae,

UA Petachable Ealloen lochnague
Fer The Treatment Of Lesions 0f The
internal darotad Artery,” by O, Hawkins
and sy Cranson CAddentrook s Hospital,
cathradger, 1s 4 remarhable treatment
tor anecurvsms of the large vessels
with i the brain, These vessels are
noteriousty Jifticult to reach surgt-
calbly oand ancurvsams are difficult te
resect, even 1 f they can be properly
evposed an the operating roem,  The
balleen technigyue 1+ Jone without
surgery and consai<ts of flucrascopic
sutdance of a balloon through the ar-
tery anto the ancurvsn, [he halloon
1+« then filled with a suitable material
that fixes 1t permanently wathain the
ancurysn,  FPreliminary results have
heen geod, but ansufficient taime has
passed for long term follow-up.

Two (omplementary papers, one hy
K. Heit:zman and the other by J, Hushand
and 1.K, Fry «Roval Marsden Hospital
and St, Bartholomew's Hospital, londonj)
were devoted to computeriied tomography,
Heirt:man Jdiscusvsed conncctive tissue
planes of the mediastinum, He demon-
strated to good advantage the posa-
tion of posterior and anterior thyroid
masscs in the mediastinum and how
these masses are deflected by medias-
tinal fascial planes and vascular
<tructures, The same would be true
for ahscess masse<, He also demon-
strated that the perivisceral space
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surrounding the esophagus and trachea therapy for various pediatric diseases,
it~ vontinuous with 4 perabron-hial particularly cystic faibrosis, can be
apave leading 1nto the lung, Inis evaluated particularly well by this
space ts undoutedly the rout- taben technique 1n combanation wath the
hy 1nfection or lvaphoma when i spreads 10 pertusion scan,
ttom the mediastinum 1nto the lung, The highlight of the mecting was
Husband and Frv's paper outlined therr the Silvanus Thompson memorial lecture
major uses for €T of the chest: (1) delivered by Preot, G.L, Adams (Roval
Evalustion of abnormal chest radio- Marsden Hospital, Londonm)., His subyect
sraphs, (2) Detection of occult primary wis The Pa~t, Present and tuture ol
tumors, 13 Staging of neoplasm, These Hypoxte Cell Sensatizers ' The speaker
authors nicely Jdemonstrated how (7T wias clearly not only o raster of has
evaluates the abnormal mediastinum, tireld but had complete command of his
and their observations were samilur material and hais delivery was exceps
to those made by Heatoran,  Thev alse ticnally pood,  He ocutlined the history
demonstrated 1n o group of normal pa- ot s subgect and led the audience up
tients 4 large varration an the amount to the present and inte the future,
of remartning thvmic tissue that avoount: The essenve ot the problem he discussed
tor sonme of the Jifferences in the 1w that tumer cells are hyporic, but
radiegraphic appearance of the normal radiation has a much greater effect
cldia~tinum,  In the last part of thei: on well=oxvgenated cells,  The problem,
pajpet they evaluated O an the TAM therefore, 1~ to find a way of Jdeliv:
staging of testaicular neoplasa, crang oaveen ta the hvpovic tumor cells
A paper by R, Graanger iHallamshire or cf tanding a chemical nedrator that
Hespatal, Sheftield) Jdemonstrated the will oact libe &, and sensitize hypovas
continued nevessity tor anglograrhis cells to radation o Jdrugs.  The au-
evalaatieon of mediastinal masses clespate thor stated that oavvigen 1~ not uniquc
UT, Srarnger Jdemonstrated vartous in thas regard but ac one of a large
vascular anoemalies and vasoular masaes class ot radiation sensitazers,  He also
ot the mediactinum,  The three papers indicated that hyvperbaric ovvgen ther
covering the mediastinurm mere suvtas v a1 probabtly noet the most effaicient
posed o pood advantage, cethold ¢f wensatasang hvponice cells,
Severd]l papers were presented froa- Viarms drecusted a o series ot o sensitaicing
The Mosvpatal for Sich Jhaldren S ltondon copounds tried over the vears, the
of whivh twe dealt  cth various a~pedts Sest o hopetul of whach o1s maiconadracole,
of pediatric neuroradielogs,  The tirse s coampound asoan eacellent sensatice:
of these, by R, Hoare, Jealt with var- ot o hvrovae tuner cells, rarhedly an
1ous lesions ot the ranecal regaien as Creasing therr sensataivity te radiation,
evaluated »yv T, and the ~cooond was dewever, masentdraroele s tovac and
A VeTry 1tnterestany paper My B o hendall, produces 4 petapheral neurepathy, The
temonstratang that leukody ctrosty can tadiataon therari-t D, s, insche,
Ye evaluated partaioalarly well by 07, fendont has determined that the maxt
Many exvarples of the dyrverentaal diay mum per=mis atle dose ot rpsenidracoele
nasas ot Teukedvetrophy fram =altypie s 1D ems /=t whach s less than the
cther tecions that afte.t the white ~ont o ettective ameant {or sensitilaing
natter of the hroan were finplaved, Papovic tumetr celis. At the preeent
Leabodviatraphy o< an abnor=ality of time conpounds (losely telated te
the ovedian ~heath o the mhite matter masomadtaiole ate aise beang evaluated
at o the hraan, n this tllnews the and therapeatic trials arce under wav
=velin s replaced an a hilatesal and 1noorder to determine a therapeutic
svAametrical tashion by plial el ratio for mysomidrarsele and <imilar
There ts progrecsave atrophy and a poor compounds, (A therapeutic ratio as
prognosic, which makes a dafferential the toxivity of a (ompound 1n relataion
tiagnasts from other lestons of sone to ats effectivencss—a true test of
1~portance, 1ts uscfulnes<,'  The ocutloohk for
Ancther pediatric paper by 1, Cerden miconidrazole 1tself, because of a1ts
an the value of krvpton ventilation toxcity, 1s net as hopeful as 1t was
studies 1n (hildren was varried out a shart time ago, but the therapeutac
avang Y'Ar. Thais isotope has a vern trials currently underway must he com-
short half life of 1% sec and 1< gen pleted hefore conclusions can be drawn,
erated from *'Rh,  The author demon- These trials mav demonstrate that one
strated how bdoth medical and surgical of this group of compounds will lead
s
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to a much 1aproved sensitization of
hypoxic tumor ¢ells within the limits
of toxcity and brighten the future
tor vancer therapy, (lrwan M,
freundlachy

(MeTROLOGY |

FRIMARY LABORATORY FOR TIME AND
PREUTNCY, TARIS

Until 15y time was detined an
terms af the carth’s rotation, and so
astronomicdal observatories provided
the tine standard, Sinee 19no the
second has officially been the duration
ot 1l e, T periods of the radia
tion cortesponding to the transition
hetween the twoe hvpertine levels of
the pround state ot the vesium=-137%
atom,

Although tame 1v thus no Yonjer
the responsebility ot astrononers, the
Paris Ohservatory at the southern end
2t the Avenue Je 'Obervatorre, Paris
VIV raust south of the Jardins de Luxer
hourgl, now houses a4 nunher of organ:
1zations that have taken over the ser-
vices 1t had provided an this tield
cincve 1ts founding an the seventecenth
ventury, (ne of these 1~ the Labora:
toire Pranaire Jdu Tenmps et des Fréquences
CLPTE:, establashed an 1976 a4 one of
the four primary laboratories of the
Rurcau National Je MEtrologie. Another
tenant of the Observatory i1s the {on
mi<ston Nationale de | 'Heure (ONHY, <ot
up an 1367 to distribute time standards
throughout France, and a thaird 1x the
Rureau Internaticnal Jde 1'Heure, which
aordinates time standarde on oa world-
wide basis,  The ¢ SH fakes a< 1ts stand-
ard the average ot a Joren cesium-bhean
Jtodke an various parts of france, an-
Sluding fave at the ITPIE, and 3t trans:
mits time sapnals fromoate radio <ta
tion at Alleyts 1n the geographical
center of France on 163,84 M- with
precisely controlled varrier phase.

In heeping with 1ts nane, the LPTH
1 divided into two parts: the Scrvice
Natienal e L'Heure SNHI and the labora
toitre de M&trologie des tr€quences
LMEY ., The SSH, waith <aix or ci1ght
people, maintains the krench taime stand-
ard 1n collahoration »ith other organs -
tations and further avsists the CNH

by providing information on the time
via radio, TV, and telephone thourly
signals, time-code pulses, and the
speaking ¢loch).
The SNH also investaigates and
applies methods for time comparison,
1ncluding the use ot LORAN U signals,
transportation of vlocks, and trvansmis-
~sion o vaa TV, satellite, and very low -
trequencies,  Since 1968 special timing
pulxes have heen transmitted in brance
on both 819-line and 025-line television
Juring the vertical-retrace interval.
These have served to compare Us (locks
in different parte of the vountry after
taking account of the propajation de-
lavs an the TV network and in electro-
magnetic propagation, pemmitting com-
parisons at present to within a few
nanoseconds (1 nse. = 10 *<evi, [See
P, Parcelrer (LPTFI, "Time Svnchrona
tation by Television, "UiRE 0 Seowal
Imerram. Veze, IMOMG ) pp. SR s
Nev, 1uTea o The coerdinatien of
clock cemparisons by TV s handled by
the SNH, which has on occasaion used thas
method internationallv. In the latter
case, however, the varaations an TV onet-
worh Jelavs with (hanges an routing con
siderably reduced the achaevable preva
<ton.,  The LPTE's monthly bulletin
varries anfermation on the discrepancies
between sourves of timing information
as determined by the SANH. |
In vollaboration wmith the [MF, the i
SNH «tudies the fluctuations of atomig i
clockhs, which are a particular anterest :
of Dr, Jacgyues Rutman, Dejuty Mirector i
of the LTTE and auther of "Uharacter: H
tiation of Phase and frequency Insta: :
Pilities an Precision Fregquency Sources,
Theoa, JFEE CBL pp. 104B-1075 Sept,
178, Most 1pels (lochks are stable
in frequency to within 1 part an 10%!
0.1 Hzi, while the best are a couple
ot hundred timed a« good, but aver long
periods their time readings inevatably
develop increasing random errors,  On
account of the "tlaicker phenomenon,™ .
the spectral dencity of the variations '
in frequency f behaves as 17 at the
lowest {requenvies, vreatang daffacul-
tics tn (haracterizaing the TV bhecause
the antegral of 17¢ 1< anfinite. Rutman
has studied a variety of measures of
frequency variation, including several
whose respons<es to the low-{requency
components fall to :ero fast enough
te carcumvent thas problem,
Rutman received his doctorate in . :
1972 from the Univ, of Paris V'l (Univer- . i
<1té Pierre et Marice Curie, two kilo- i
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meters northeast of LPTF) under Prof.
Jean Uebersfeld, who 15 now vice presi-
dent of that campus., A ¢lose collubo-
ration continues between LPTE and UPMC,
where Rutman gives courses and from
which a number of other LPTF staff mem-
hers also have come, e¢.p., P. Plainchanmp,
who recently completed his Jdoctoral
vresearch there on the <tability of the
$.25-TH:z CHL,OH laser pumpcd by a (O,
taser 11 terahert: = lobtf Wy,

Uebersfeld 1s quite i1nterested
in the flicker phenomenon, which has
been observed to persist Jdown to 1077
He with a level independent of tempera-
tare.,  lmprovements 1n quart: resonators
have recently reduced the tlicher noase
e U to 20 dB; this noise talls as
1 q% when their when their Q as large,
Ceberstfeld conjectures that the tlacker
chenomenon artses from macroscopi
detects in the oscillator, For a
thorough presentation of the state of
hoowledge voncerning thas eftect, he
recommended the rocecidin s of the
svaposium on 1" Fluctuations held
1n tuly 1977 under the leadershap of
Frof, T. Musha, Dept, ot Applied Phyvsacs,
Tokvo Instatute of Technology, Nagatsuta,
Midorithu, Yokohanma, lapan,

Qther LPTF personnel, such as Dr.
Taan J. Tinéne:z, were drawn from the
Institut d'tlectronique Fondamentale
of the Univ., of Paris XI 1n Orsav, where
Jim€ne: received his doctorate in 1974,
There has also been <lose (ooperation
between the LPTF and the National Bu-
reau of Standards< in Boulder, (0, where
Jiméne: spent a vear., }., Russell
Peter<en of NBS, 1n turn, spent a leave
of absence at LPTH,

The LPTH'« Laboratoaire de M&trol-
ogle Jdes Fréquences (LMF) has a staff
of five people concerned with the devel
opment of frequency standarde< and with
the measurement of optical frequencies
as well as with the previously mentioned
work carried out jointly by the LMF
and the SNH, In the cellars of the
Observatorv, well isolated from vibra-
tion and temperaturce fluctuation, thas
group has, with the assistance of NBS
and groups at UPVI and UPXI, constructed
copies of two NBS laser-frequency-
synthesis chains linking a helium-neon
laser at 8R.3 TH: (3.39 um) to a Cs-beanm
clock via a series of microwave oscil-
lators and lasers at intermediate fre-
quencies. Successive links are joined
by mean<s of nonlinear devices that beat
one input with a harmounic of the other

and, 1n some cases, with an additional
klystron's output to bridge the remain-
tny frequency difference.

The ecarlier design was executed
in 1977 at LPTF and has also been im-
plemented at the National Physical
Luboratory in Teddington, Middlesex,
UK, which 1v responsible for British
standards, The improved chain, com-
pleted this vear at LPTF, emplovs a
superconducting cavity for stabilizing
the lowest-frequency (Gunn-effect)
os¢i1llator, as a loaded () of about
108 can be achieved 1in 1S way,
vielding a short-term frequency stabil-
1ty hetter than 107'* and a long-term
drift of *2 « 107! per day [S.R. Stein
and J,P, Turneaure {(NBS and Stanford
Univ,t, Froo, JFEF, 03, pp. 1249-1250
tAug. 1975)). A Joscphson junction
1v used to multiply this oscillator's
10«GH: output frequency by 425 to reach
the CHeOH laser frequency, thus reducing
the number of links needed 1n the chain.
Improvements 1n the lasers allow thais
onc, along with two 0, lasers, to
sutffice 1n reaching the He-Ne frequency,
By using the Us clock to count the fre-
quency of the microwave oscillator, the
IMF expects to be able to measure any
frequency hetween 25 GH: and 5.8 TH:
with an accuracy better than 107'? for
both spectroscopic and aindustrial-laser
applications.

With further improvements in non-
lincar devices i1t is hoped that fre-
quengy measurements can be extended
to the visible range. ihe highest
operating frequency so far realized
ha< been obtained with a metal-insu-
later-netal (MIM) point-contact diode
at NRS, and LPTF 1s fabricating MIM
Jrodes 1n an effort to push them be-
vond 200 TH:. The Laboratory has suc-
teeded an producing a contact point
with radius less than 50 nm (0,05 um)
by electrolvsis of a 1-mil tungsten
wire, The other metal is nickel; the
oxide insulating laver between the W
and Ni is 2 nm thick,

Since 1966 the international stand-
ard of length has been the radiation
corresponding to the transition between
the Ip.e and 5dy levels of the kryp-
ton-86 atom; the meter is defined as
1,050,763,.73 times its wavelength
(605,78 nm)., With the extension of the

frequency-measurement chain to such
visible frequencies as the 495 TH:z of
**Xr, the standards of time and length
can be unified, and it wi1ll be poscible
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to replace the Kr lamp with a stabilized
laser to provide a better definition

of the meter. Alternatively, a single
standard could serve to define the

units of both time and length if a
conventional value should be adopted

for the speed of light,

Just as radio waves, formerly de-
nominated in terms of wavelength, are
now generally Jdescribed in terms of
frequency, it appears that infrared
and even light waves are underyoing
a transition from Angstriéms Oor nano-
meters (! am - 10 ) to terahertz, as
chatns of oscillators are pradually
makiny 1t possible to count their oscal
lations, Progress in the acourate meas-
urement of tame and {requency involves
parnstaking eftorts toward cqually pre-
vise standards ain many countries, and
France 1~ emdeavoring to cateh up with
the US and, 1t possible, te surpass
ttoan particular tvpes of stabilaized
lasers or nonlincar devices, Amonyg
the beneticraries of hetter time and
trequency standards will he navigation
systems, geodesy, long-baseline anters
teroaetry, (ommunticeation svstems, and
relativistac research, seme of whach
dlready require tine tntormation addu-
rate to a very small travtion of a ni-
vrosecond,  As such precision becomes
more wide!y avarlable, 1t wall perrit
a wider scope for both research and
technology,  (Nelcon M, Blachman,

Tt Svlvania Svatems firoup, Mountain
View, 7\

OPERATIONS
RESEARCH

OPERATIONS RESEARCH IN URLECE
While Greece is less developed
than the industrial countries of western
Yurope, 1t s much more developed than
the evolving countries of Africa and
the Middle Fast, This is especially
true of it< infrastructure, and opera-
tions res<carch and the svstems view-
point seem to come rather naturally
in Greece, There i< a large and active
OR Society, manv memhers of which scem
to he doing vervy good operations research,
in spite of the fact that there is very
little operations research cducation
in Greece. Some have taken graduate
instruction in operations rescarch in
the US or the UK; others secem to have
picked it up in an OR course somewhere,
or else by osmosis,

33-9

For example, the public Power
Corporation (&¥5N 33-7:275) has an Opera-
tions Rescarch Section, with five pro-
fessionals and two aids, The two pro-
fessionals with whom | talked were Dr,
Polyzos, who tookh his Jdoctorate in OR
at Johns Hopkins, and Mr., Anastios
Vilaetis, who took a Master's degree
in OR at the Univ, of Detroit, The
other three were either trained in
Greece, or not trained at all in OR,
They work with the consultancy of Prof.
D.A, Xirokostas (seec below) and seem
to have Jdone a lot of useful, hardheaded
work, bxamples laisted by subject are:

Power Dispatch—The section has
implemented a4 quadratic programming
gptimization of economic power dis-
patch,  (The quadratic cost function
comes from the 1°R loss in the lines.)

Manning Levels—The section set
up a model to determine whether the
various distribution arcas are over-
manned or undermanned, by predicting
4 ~tandard manning level based on such
variables as the load in the arca,
the numher of customers, climatic and
terrain factors, and the like. There
was no spedific amplementation of the
~odel, the results were discussed with
appropriate managers, but in gencral
the principal value of the study was
negative; that 15, the investigators
were able to demonstrate quantitatively
that there were, an fact, no signifi-
vant uncexplained deviations from one
areca to another., (This is one of two
ot such studics published in refereed
British journalst,

Manpower lborecasting—This relates
to and follows the manning studies
discussed above and i1s the first step
in manpower planning. A factor analvsis
<showed that manpower requirements de-
pend primarily on three variables:

1) the number of customers; 2} the
amount of high-voltage energy; and 3}
the length of the network, as measured
by the number of tran<formers, A re-
pression analvsis on these variables

was carried out to formulate appropriate
predictions,

Materiel Inventory Control—This
is c¢lassic inventory theory applied
in some imaginative wavs, It has been
partially implemented and has been pub-
lished in a refereed Rritish journal.

Pole Maintenance—The decision
problem is how often to inspect the low-
voltage poles, If on inspection a pole
proves to he defective, it can be re-
placed. Failure to Jdo so may lead to
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a4 rather expensive outage, On the other
hand, the i1nspection provedure itself

i~ expensive, and so clearly there s

an optamal time for anspection,  The
contclusion of the study was that the
inspection period ~hould be lowered

trom 15 vears to about 1o or 10, Apain
this s classic maintenance theory ap-
plicd in novel wavs,

lhese few examples are vited out
vt Gozens available to andicate that
aneratrons resedarch 1n Greeoe, or at
least 1n this (orporation, 18 relatively
mature. [fhese professaonals are able
T ouse sophisticated technigues when
appropriate and have a heen eve for
applivations and tor the nature of the
real world,

The Operations Rescarch Society
ot ireece (HELORS) has over S0 members
and 11 Athens they were able to turn
cut oan audience of well over S0 Jdues-
pasing members to attend g lecture that
Iovave an inglish, tnglish 1s, of
course, the nost common foreagn lan-
wudge tn OGreeces The farst president
ot the treek Operations Research Sovaety
was a teneral, and there 1s <ti1ll ~trong
operatwonal resecarch ctudv 1n the maila-
tary, The Navy, for eaxample, has ahour
45 people 1n OR, headed by a Capraan
Rallis, wha tookh his MSe an OR at Uran
ficld In<titute of Tedhnology Chedtord,
Uk, His opposate numher in the Ab,
Jolone!l Panpouthis, has an MSc an Aceroe
space bngineering from Colusbia Tnav,,
ant he also studied operational rescarch
there,

The level of sophistaication an
aperations research 1< all the more
surprising in view of the comparatively
<mall amount of education 1n thas fi1cld
piven in Greece, Most of the OR practi-
tioners appear to have bheen trained
in engincering, cconomivs, and other
related fields and to have picked up
operations research somewhat inciden-
tallv, There are only two chair< an
aperations tescarch and related faclds
at the National Technical Univer<ity
tPelvtechnion! in Athens; onc chair at
Thessaloniki, which is the second larg-
est Cc1ty in treecce;, onc chair at Patras,
which 1s the fourth largest city in
Greece (the third largest, if Athens
and 1ts suburb Piracus are considered
to be a single city); and s chair at
the University of Athens, which is cur-
rently vacant, A new university is
being built in Crete where an operations
rescarch chair may be created.

FO U U PV Bt it L B b e thadiad

In Greece education is free.
This 1s not merely 4 custom or regu- :
lation, 1t 1> actually written into
the vonstitution, 1t is somewhat
Jitficult for ~tudents to be accepted
by a4 university, most hire tutors to
prepuare for the entrance examinations
1f they are to be successful applicants,

But once they are in, there is no tuir-

tion, all books und dormitories are :
t1ee, and the food 1s highly subsidized, i
More than 90% of the entrants graduate, i
Ot course, the ranks an the more Jdaif- ;
tivult courses, such @s cnginecering

and mathematics, are depleted, many
students fainding these more difficult
than thev anticipated,

there has been a good Jdeal of
avtivism among the students at the
aniversities 1n Greece. The walls
of the Natronal Technical Unaiversaity
arce covered with graffity and the
stadents frequently strikhe., Last vear
they had a very serious strike that
resulted 1n losing half a semester,
one professor satd to me "this was
the first time a strike had cost the
students anvthing,” In the past the
administration had alwavs gaiven in
to all <tudent demands. This vear
~e far there has bheen no trouble, but
evervone s holding his breath, It
1« also true that students tend to
vtay away {rom lectures 1in large num-
hers, This mav be caused 1n part by
the very vrowded lecture halls, Tyvp-
1callv, of the 250 students in the
first OR ¢oyrse ("th semester) at an
average lecture only about 125 students
are 1n attendance,

At Patras the chair is held by
Frofessor Sissouras, a friendly, en-
thusiastic Zoarba-the-tGreek tvpe of
man., He took his Joctorate at the
Univ., of Manchester in QR 1n health
svstems and is now working on optimi-
ration of ambulance and emergency
health services in Athens. He teaches
the only course in OR, a two-scmester
course, optional for all engineers
in the fourth or fifth vear, There
1< no degree 1n OR, There are no
Master's students (MSc degrees are
not given i1n Greece) but there are
three PhD students. I talked with
one of these, George Megalokonomos,
whose bachelor's degree was in elec-
trical engincering at Patras., His
thesis topic is a production case
study in the local textile industry,

The Univ, of Patras is on one
of the loveliest campuses 1 have scen.
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It 1s on the Peloponnesus and fronts
on the gulf looking northward across
to the mainland of Greece. Behind 1t
are snow-capped mountains, The campus
1s 10 years old and now has 7000 stu-
Jents; 1t will be expanded shortly to
20,000 students.

We stated above that there are
two chairs related to operations re-
search at the National Technical Uma
versity, Nominally, there 1s only

PSN 33-9

nically traained people with a bachelor's

degree o5 4 minamum an a technical
Arfea (cnplnleering, economids, sdlence,
mathi, e as a full-time (ourse, with
4 certificate piven upon satisfactory
vermpletion,  Because of the constitu
tional provision for free educataion,
the tenter 1 not allowed to charge

4 tee tor this course, Partly as a
tesait ot thas, some students Jon't
tabe the vourse very seriously, and

one chair, held by Prof. D,A, VNirohkastas, thete ate many Jdropouts an the first

who took his Jdoctorate in electrival
engineering tn Birmingham (UK) 1in
stochastic optimal control. The vther
chair, held by Prof. loannas Pappa~,

15 valled Industrial Management, Both
charrs are 1n the faculty of Mechanical
tngineering. Both give pramaraily un:
dJergraduate 1nstruction, namely a tive-
vear bachelor's Jdegree, mith a snail
number of Joctoial students, In the
third vear Pappas gives a4 two-scnester
course 1n production management
business administration to stulde:
maroring in andustrial enginecring,
production engineering, and mechanical
engineering.,  Some o! these students
al<o take 4 course from Pappas an the
s1xth semester on bhusiness pancs and
statistics and 1n the eighth semester

term,  whale Pappas and virohostas are
piven adaitional pay for teaching an
the Shoventer, 1t as only 520 drachmas
about $15% per teaching hour, which
i~ essentially nothang,

As stated above, there s no MS
cr Msooanstruction, and there are no
Classroom-tyipe Jactoral courses an

teece,  The tewn students who do pet
fectorates do 1t purely on the hasas
ot rescarch. \agohostas and Pappas
cach ave twoe or three students,  on
dvvrage there s much less rescarch
done and publiched by othe statt than
inoa carresponding American or Britas),
university, Homever, all the OR people

Fave consulting contacts that allow them

to dooa ot ot anteresting tescarch,

shich occastonally leads to publication,

on work study, economics, and production FRebert b, Machols

planniayg and veontrel. In the nainth
semester there 1~ more economics and
more production planning and contred,
Students alsoe take some (oarses 1n the
seventh semester 1n enpinecring coanon
1vs from the cvonomics chair, and UK
courses given hy Nirokostas an the
seventh, ecighth, and ninth <emesters,

Actually, Yarokostas and Fappas
are not as busvy as this makes then
<ound, Jhese vourses are given hy
their respective chairs, but that rmav
mean that thev are given by assistants
to the professor an that Jharr,  Asso
ciated with Pappas’ Jhair, for example,
there are a {'r, lordanides, whoe holds
A rank which might be trans<lated into
something like assogiate profecsor,
and Drs, Ibeoglon and Samouilidis, two
senior assistantes, all of whom share
1in the teaching load,

The University Jdoes not use the
concept of vontact hours, but when |
asked Pappas about this, he <aid he
averaged about five, plus two in the
Operations Rescarch Center of the Na-
tional Technical University, Pappas
1s the Director of this Center, whose
primary function 1< to give post-uni-
versity training to appropriately tech-

THIRD INTERNATIONAL CONFTRENUGE ON
TTRYTT L”;.J4 '”}"-inTTLE:f2N??Q

L i
RN {

The venference bearang the above
itpressive name convened :n the Rels
field Hotel 1n Bownces-en-hindermere
inothe Pnglish Take Distract at 1430
an dTuesdav, VArril 1979 and concluded
at il oen bradav, 5 Apral,  hednesdav
Atternoon was fyee for sightseernyg,
bt o the test ot the taime, from (00 to
P, was well falled wath technical
cescarns, The 1dea of starting and
entding at middav, <o that peoplie can
travel 1n the remainmang half Jav, a1s
one of several wave 1n whith this meet-
1ng was Jifterent from the run-of-the-
11l technical veontferences on OR/MS,
Ancther Jifference was that it took a
middle course between the elite byv-anva-
tation-only, and the usual open-to-all
conference, by having speakere byv-invy-
tation-only but attendance open to whom-
ever wanted and could afford to come,
The latter was nontrivial, <ince the
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tee 0t 3100 (overed only repistration,
4ovouple ot cups ot tea, and some sherry
a4t the reception on the tirst eveniny,
Futthermore, the Jiscussion ot papers
was Jifterentis otvanized than usual:
e hout was ~cheduled tor the deliavery
st ocadch paper, and ancther hour on the
todiowing dav owas scheduled ter gt

discuassion,

Pavh ot these ditterenves has 1t
adiantages and disadvantages.  lhe tray
cl=time atrangement was particularly
comvenient hecause 4 Taority ot the
attendees came tron, o1 Chreugh, fondon,
and 1t oone lived an London, the sihed-
Siing was tust oraght te Nuve a4 cemtor
table breahtast and then take a traan
te o the (aonteren. e, Atter 1% was over,
cneocoald also ledve an plenty ot tame
to yet home tor danner,
¢ District o technically,
the Lounty of curhria, tormerty weet-
morelandt o 1s an the northwest cornet
Ingland, and can only be reacheld
trom most ot ingland atter o tuirly
lengtly car Oor train trip. Howeaver,
1t 1. oune ot the woaltractive parts
ally attractsve countiy oand

Jovatien tor a o conterenoe,
(TR re at o that
VeaT, an s
canding .
ANt
A ogtea -
. Rordaae '
Hasmpess, 41 4n, et
he the orpigan Ly
e churdh oot wattar
M Viv o tram st 1ty
arch o eviateld \ 1.
ORI N PN -
Soan.aent stadned soals, Tt et ot
tatiny tro- tre (0 centaiy, bt e
he o catiaer, . vome ot ot darage !
AT B S L ¢ ' tepaeted
te entiv as 2l tholentars, cothe
1ootent pldaes oat e g '
mittlow are the Ccats t oar a.
ool taralaes, Laling
tona . Yhls Loat et oarea,
ta o Mars ant oan Uhaer ey
v N4 osioaver backoro !
Fars and three <2ars 1~ o
e the origan oot aur o stars
crtain 1t e thal westmoareland aoanty
1 AVirginid, site of Y, hernon, -
canen from the old nare of thas s
trivt, hragght Sver by orearly settler
incauding the washanton famlv,
v\ Lonference an o whaidh oall of the
payers are first-rate 1s, of (ourse,
everyholv's Jrean, [ Jeubt that thas
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tor vould bej achieved, but surely
re were tewer sevond-rate papers here
There were
ce plenary sessions, and during

five time pericds set aside for
hnilcal presentations (complemented
tive additional time periods for
vussiont, thete were three papers
“imultaneeus sesstons, so there was
ally little datfficulty an finding
least one that one wished to hear.,
ever, this very eliteness contribu-
to the high vost of the canference,
re were only about S0 attendecs
all, and more thun half of them
cived some sort of subsidy: partial
isvion 0! fees tor session chairmen,
1 remission ot fees for speahers,
vonmplete sabsaidy (ancluding traveld)
the Sussex staft and for twe Jdis-

npuished speakers, vne from the Us,
.

, while there was o small profat,
coaid have been turned gnto oa loss
4 ~laghtly wmaller attendance,  Suck
tit as there was "will be wholly
oted te supportang cpetational Re-
rohoan the Unaversaty of Sussex,”
Prot, BoHLUPLD Rivett of the OR

LI

~
Cartment oat Sussev who organayced and

tha o tenference  and its two pred-
e, oere at o Svtord g JETE o gnd

N
+

cither at =trattford-upen-Avoen an
1

1
to. I tadt, 1t was verv much oof

ctesran o chowm, wmpth Rivett choosgng

earers and penerally determinang
ot the Lenteren e,

The method oo scussion Jrd onet
poas owmell oas e maght have thought,
sther =ethode Tt work very well
Ve, In —any o onterences there ae
Soteben disonscaon, whilh s not verwy
tetactors, and tregquently Jiscussants

A

Pave net had time (e ocrganae theat
Lrercanted Jresentations,

cothe dreogion was cpened g Jdan

c1 the eriyanal jpaper, jresumatly

Yothe ware aadience present, byog

Saagnated drocussant whe owmas altetted

=inates,  covasienally he ueed ke
“inutes to 1pnere the origainal
aber oand paive a ospeech of haic own
topiy, but mostle these
Gasgens owere very o analyvtioal oand
vothovough s They tended 1o be foi
ced by opne o1 twoe well-thoupght -out
sentations that kad nethang te doe
Y othe beautiful cutline 1aad cut hy
frsvusston leader thecause they had
nowritten hefore o< presentation.,
then folloned by a discussion that
noet very difterent from what gt
1d have been hal the discuseion

iy




Ees 50

votell aed the orpginal paj et essentiallys tdentical to one he had
! i usnron piven four vears ecarlier. It turns out
L rever neemeld that Rivett had heard that presentation,
’ ! Aoyt e hawe teen fascinated by at, and ashed hendall
. . to Llew over te repeat 1t for us,
. O T I 8 S e SP R pendall started by pormnting out
fated T rertive ot the oon that quite tomplex maps can be accu-
et e wd * Ca et ! rately recoenstructed, given no infor-
toaLtiv Lt e et 1l Ree ' mation cxcept which regrons abut whaich :
PMys et I . e tral e Sther tegions,  die shuwed, for example,
{ R TUE S RACA S T R e e map the %8 magnland departments ;
. cetran [ oot o trance and thet a new map that was
T, Tt - Votea oyt tromgrhably o camilar te the vragainal,
toa tea- R A S S R D et 1t owmas constrgoted by oa computer
Sottaltioie, tara s Lratioal whilr o nad us inpats only the an.gidente :
vt Ve - [T o L ar e LR RY v Lch o atottal o antarmataion, i
cUt G T R L v then te w o pretlem whach was ,
E Lttt oot ety c~alar v gt nome of the abuyttal :
1 R R : toe e tormat Tiuning, namely, tecon- :
b e o= e Clen . Titato Mynor o of wWhaalewv, i
Tomagr N e, ’ ot whero o ancentors had come,  In the !
(AN ST AR S B wrLtten capaeve ot cach aomaner, one
ey L tort : ¢ o cedrvidual o parcels are i
R Same b e e v ded st paralled H
e en g e : TrLse, b oo deeatany at, the surs i
L S SR AR AR . B A L T A L R SR SYLI & 31 ?
Ve ¢ vy IR et Lo i w? A and R oare the names of ;
. . oesy, v, ' e L Tt ota cy ombich we o noew know abut !
o teter e Ty e et taen, s learlv, a4 com-
e ! . o LR e P te et oot ot antertation woulld
e At e grtiogent, hat gt dees not oexast,
: I I L et Tt el are o re tangular, ecachk
4 - colbs e e R DS a0 o arneral toutr nesphhore, and
. ' LR AN ’ ot urts 5t that o the GaheTagce we
e -t L [ et Lt reatyoon e oatonLt three; 1t
an oo oo e ‘. Tarne o5t o that ttecretically the
] . o e Lot . Lemos Twtle 1t and endv o af there
k Lt st e e e caLcte Srtormaticon onoan oaverage of at
S L N eart trree cegghbors, Thus, the Jata
e . . BN Ve ceoon the herdertine of what 18 neces-
e . Coh e e e, e sty and a o omprater progran has heen
[ R e S A R A A w bt gt Wty h g the advantage
e : Y RS S A NI verocarirer Chand sethoder that the
Comes R T IC J I AU A S I R fesres teombp o ) sedtive rudgment s
A AL N S T i tre emplesed Can ke Jarefully con-
. " L A e N U A e e 3
! R A T 1 N S A L S L kivett then lescribed a problen
PR T N Loobe e crowh o' he wac merhing that adapted
a LR et e she name tool namely . YThe Use of
. . R A ’ at-aoral Mappaiee Techniques in
LR S A I b I tale ang Malticracerta Decisten Making,' :
[ R A Theotdea an te Lonstract oa Umap” oof X
e, itrlities o preferences, haced on oan :
v sl Ter e : w ines fenoe matray <amilar te Kendall's,
. .- R A A that steeif 1o based on anlifferences,
. - [ S R A At o3e, 1f ene hnews that the decision
LI S I A S T KIS A AN I o ~aber 1+ andifferent hetween A and B,
A ST 0N ON Yo _an male them alyacent on a map, and }
, I e e A 1f all goec mwell, at the end of the
: T tootr e v s g tentary —ap constiuction the most preferred
. I poart. ol tadh Alternative will he a® the tep and the
e I Y IR N trast preferred at the bhottem,  One
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trouble 1~ that tt 1~ as lthely to be
the other wav round —that 13, this tech:
tque ases only the anditferences and
ot the preterences, [F there is aindeed
4 considerable amount ot pretference Slata
avarlable, then this technigue, whioh
requires Jaiscarding such dats, mavy onet
be very rewarding 1n the multicriteria
Jecision preblem, This provocative te-
seatch s sl ounderway, and we heard
DNl @ PTORTesS repoert,

the final plenary session, at the
end 0t the tonference, vonsisted ot
paper by Russell Ackott Singv, ot Penn.i,
He entitled 1t "len Pranviples of Pras
tioe, or Hom to stand Fat," and since
crver oone hfiew that the organiler of the
conterenve 1y ALhott'e good triend, apown
imaver<ally as "Pat” mivett, the Jdouble
entendre was lost on none,  Achoft g
Roown to Pe prevocative,  Among his o ten
vranoaples: Sinoe Humpty Dumpty can't
Weoprut together, don't let hrs fall; e
not o seeh vompier colutions to osinple
vrorlemny dontt trv ot Care a headadh
Saohraan surgery,  Asoan evample oo
Tast, he to1ld croa preduction sk
roblen that could not be selveld
Srhanyg on the produdtion system,
Lt ventd he o andved by oworkany o the
“atheting svstem,  Spevitioally, the

vrobus taen Lty !

"
U

¢
the
uian

shany

P

culties were Jdue teoa
namker of products ot whso cadch xold
YOAn overs tiny quantities, hut ow

ceyany bad

the salesmen insisted the
toosupply 1t they were o retagn thear
Cuntomers for the rrotitable prodacts,

It turned out that when the salecwnen'-

N Jhe=e was altered <o thge
e eatned more on the ather jranduote
and aatrany ¢ or seliing these untdecirable
the « stoprped Jdemandaing

and the proeduction sdhedulanyg

H cm bisappeared,  Thus each ot the
vrancaples wan exvemplified by osone
cartlaing cuceess o from Ackotfte cons
altaing practtioe. His tenth prancaple
wad . UNever agree to o cummarioe a oLonfer

! " Lourse, Ke had not

STisslan s

Usomer.

.. ghix ot
Peme s ke kad cerely tolld some rmarvelous
anecdates some old, some new, about
nperation. research,

Cf the technival papers< an the
samaltancous sessiona, [ ensoyed ene by
FLML Stark Unaga, of Delaware  on ocom-
petrrave Rpdlang, e oarount of monev
Shvedved an ocontracts let after canpets
Ptrae M tlioy s stagperiny, and there

CF ML literature cn thys subaedt,
Nat gt oappears not to have affed ted bid-
diny practice notyceably, stard feels
that thic 1s largely because such papers

¢

hal
‘

»

veomach

41 not sufficiently realistic, FYor
example, thev often assume that the
tidder has 3 perfect estimate of the
cost of the project and is in a game-
theoretic situation e Y ~is other
baidders, Stark feels that estimating

ts 4t the heart of the problem and

spent most of his talk on "a new sctence
ot estimation,”  He mentioned in pass-
Ty an tnteresting mathematical insight
on the estaimation problem on which he
claborated during the (fortunatelv)
lengthy Jdiscusston pe.:nd. He defines

a parr of Jual problems ‘1. cometric
provramming, one of which 1s related

to the e<timates and the other to the
costs,  In the stochastic ¢ase, a linecar
conbaingtion {sum) of the stochastac

Cast ococtficients an the primal vields

4 prometiie form iproductt of eaponen-
t1al tunvtions of the (ost uand (on-
straant cectficients an the dual,

dence the tourmesr tends to a nommal
Listrabution in the limit and the latter
tooa legnoemmal distiiburtaion,  The theory
v odualaty savs that the optimal so-
lutians to the dual preslems must have
the ~ame value, Hence we have an ain:
ftcation here that the predesign cost
estamates and the post-venstruct-on
casta, bath of which are random var-
ablen, ~hould not onlv be uncqual

n xeneral, but Jdo not even come from
teovare distribution—and we have some
celin, for the shewness of distribu-
Tron ot ovante,

Frot, samuel Pilon (lmperial Col-
fege ot Science and Technelogy, lLondon)
xave a paper on production <cheduling
=hich also was net a new paper. Rivett
bad ashed him to repcat the paper he
Yad paven at the 110OKS Conference in
Tane 1978, iThese were cxceptionc—
~ost o of the paperc at thaid Conference
cre new, This more nearly followed
the paradagm fpage 3821 for papers in

x

his contference, at least as far as
arts (i1 and {1117 were concernced.,

ity examination of the methedelogy wis
in terms of tawononmies:  static ve
dvnamic, Jdeterminictic ve stochastac,
sangle product vs multai-product, <ingle
veriod vy multaple peianld, <angle rma
vhine v multi-process<ing faciiitie-,
Hi< cuggestions for improvement werr
wencerally related to an additional
Jichotomy:  theory v practace, “We
have to ac<k ourcelves some searching
questions about the applicability and
scope of mathematical modelling, and
ahout its shortiominges, particularly
with regard to i1ts complexity, validity,
accuracy, and flexibataty,*

t
i
!

ety - RV RP UV on. . T v " PN L.
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The discusr1on leader the neat
was h.D. Tocher, who asserted that
»tile the bulk ot talon's paper was

Ly

tells

v

oPTI
|PHYSBICS

M

L

nominally o taxonomy, 1t wctually
those things not worth Jdoing any
gthat 1+, models alrcady developed
to a high degtee of sophistication, tor
~hich additional sophistication
hardly worthwhile because they aren't
teally applivable-~and sinve [odher

1+ 4 well=hnown tirsterate mathematy

he an these thihipgs! Mot
ien's report, fodher sard, 1nvolyes
ny Jduwn the combinational cosplexs
ling probicas, e alse
how the pmprovements
Cemputers th
Panally, clt
Lot

¢ i n

s

Mo e

IS

Sy

pornted
figital

::
had rhanged
he
1401

LY

tog
that

3

heduling.
ature

Ao TaviTres o

AR
.

EEYTURNN TN I

- “hops, baulen
e Jdad onet dasayg
i, that te hatd rev:
e o preduc tren ~chedulang,
the prerles itselt, atd ke
o iy ctated that Pite vt
A hievements rescatrch, there
hoancttidien mnoproddug ten
His jurpose had been o st
researchk worhers, to be g
“tic, and te hoped that rescarch
hery would work on the
as Tocker had supgented,
A tinal omment from the !
from hetth thesterton, a ;1.
controller ter fever Brow, 3n th
nutacture s age aryd deteryoente,
He satd that most of time was sje
respondin: to anterruptions an su;pils
ant to chanyes an production sohedals
sich wete (aused by marbeting, Unle
eocarounstances he wanted mere
wav 3 heurtstics apiltaahle
notive to saddeniy (hanged prok
Tthe acalermics agreed that the
had noet supplied as mudh
they micht.,
ahile these papers were not nes
saaraly Ctvpical,t” the abowve de-crip-
should at least yive the flavor
o ¢ dinds ot papers and

discussaons
1t this thoroughly enjovahle conference,
Rebert t, Machol!

pho b
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ONRAL REPORATS

See the backh of thie is<ue for abstracts

of current reports.

KECENT DEVELOPMENTS 1N GAS TASERS

Oxford Unyversity hosted wd at-
tendees frem e ocoantryses vincluding
the sy o who partacipated an conter
“RKevent Develepments an flas
on March U1 oand J0, 1uTa,
betere, ey VNG Smalev tfor
Liarsen Screntist tor Op-
hovsae s i and the auther visated
clin o Wb tlarendon labora-
, ntord Pooave s oand dye with
(A8 Toseardh ef
the lavers,
repert on

o
cnce on
Lacers,”
“hortly

Cliened

b group's
SR EENNNES
cllowing pavayraphs
v oSmiles and the auther
webh ognd his ogroup and
revent advances an o gas
Ontord and elcewhere as pres
the (onterencc,
faser ytoup at Clarendon
Patoratony tounded . John
aander s, as~ oty ape as the late
propesed possable mechanisms tfor
o luan, larer action oan
cain Reth owas Naunders ' farst grad-
sate stadent an laser physacs and upon
completing has ~tudies at Oxford, Webh

!
treld

The ot

s etvations
toresedardh
ot
T oat
cd at
The

b

DR el & the

«
*

wain Yoy

who

Kasses,

wient four vears <tudving (harge trans
ter reactions at Rell laborateries,
noe his return to Clarendon an 1veE,
he has been the leader of a xroup that
haw a very productive history an the
fiel! of gas lasers,
Ameng the amportant contributions

masde by Webh'o group are:  Investiga-
tions of (harge transfer excitation
processes in gas Jdischarge lasers,

7. A, Pirer et al., "twatation Mecha-
nyems of the ow He-As laser,” O, Jkue.
drom W Teso Fhope 11, 3T (107H) )
Avcording te Webb, they Rave developed
the far<t "good” hollow-cathode metal-
vapor laser, and in this laser observed
arseni¢ 1ons.  These lasers are based
upon charge transfer rcactions hetween ]

.

ground-<tate helium 1ons and neutral L
metal atoms, as in
He® (° 1 ¢ As s He ¢ (As)® o 'F,

Fowers as high as 1/4 W have been ob-
tained from a :inc laser of this type,
They have also developed the first

- e—
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copper vapor laser which 1s operable at laser emission from mixtures of
room temperdture., | lemental-copper vapor Ne Ve NF, (1000:3:0.7) and Ne:NF,
lasers operate at about 1500°C, and cop- (1000:0, ") was reported, At room
per-halide vapor lasers from 300° to temperature, emission was composed of
otv®C, leading to problems typical of a single line at ecach wavelenpth, 349,
high-temperature Jdevices: materials which 141, and ¥S% nm, Upon c(ooling to 120 K,
have wnidelv Jditferent thermal eapansiv. the Y51-nm lane Jdisappeared and the
1t1es, and Jdittroulties 1n providing $4v-nm line spread to a doublet, No
vicuum doints and clectrical feed- eajplanation was offered for this change
throughs, laser action 1n thelr new 1in energy distribution among the daf-
copper acetviavetonate CuiUH.0p0 ferent laser lines,
Jevice was obhserved with wall tempera- Strong laser emissaon at M8 nm
tures varving from 0% to 140°(C, It in both Ne/xe /N, and Ne/NF, oand at
wa~ tound that laser power i1ncrcased T8 nmoin Ne'NH, teach 3t low temper:
with temperature te 3 saturated value 4turer wan reported in the above refer-
at 470, Fainally, thev have 1mproved ence and rdentified at the conterence
Lischarge-ramped excimer lasers by as cemang from o sangly aenised Ne.
Saving the capacitors inastde the gas Nerther of these Tines was obhserved
“ivtate, tmmediately adracent to the 4l e tenmperaturce, Alse reported
diseharge electrodes, Thais design =an 10 the conferende was vers strong laser
t=1zes the induvtance of the leads and ergssion from atomie fluorine at sev
hence optaizizes the pumping pulse shape, cral wavelengths near "0 ne. Thae

In additien to his reseatch and erisvion resalts from excitation of
teaching duties an the Phvsoaos Depart: He ST, with e-beam currents as low as
aent o at Ovford, Webhh finds time to o worh a tewm Arem?l o No laving was observed
with a4 new company, UOuford Lasers ™ when the <ame pas mixtures were simi-
whioh he and his (elleajgues founded, larly pumped at room temperature,
Thev are praducang daischarge-purprd ex Porestier feels that the observed laser
Simer lasers, and theair Model kY. (an lines are a resalt of an 1ncrease of
operate with the rare gas halades App e tre amplification coeffictent and a
Krol®, drb® Xe(']l® and Yeb?, <Specnfi. Jevrease 1n the absorption by eacated
cations indicate a pulse energy of 108 “pevies at the laser wavelength, bhoth
=l oand 200 At from Art® and Krb*, re- a result of vcooling., torestier alse
spectively, and enerygics as hagh as roanted cut that with the use of acro
'Y m! are routinels obtatned from ArY S, dvnamie vonling thev have ohseried an

The 1emainder of this article s enhancement on several molecular bands
corprised of reports on recent gas laser at near UV and visable wavelengths,
rescarch a« presented at the gas laser Also obeerved was« the appearance of nes
conference, Rec¢ent re<aglts on the fluorrescence bands, not previocusly
covling eftect an high power vitible reported, when mistures of rare gases
arl UV gas lasers were presented by R and fluerine, (hlorine, oxvgen, or
Forestier *Ajrv-Marcealie Univ,, Mar- calfur Jonors wmere e-bearm excited,
seille, Yrancer, The abality to gener Twe firsts mere reported by K,
ate ultraviolet jong-pulse laser emys Hohla Max-Flank-Gesellschaft, Carchang,
<1on by e-hear exyvitation of a high-pres RGO 1n a paper entitled "New Results
cure superconic gas flow at low temper in UV and ViV-Lasers: Halogens and
ature was far<t reported an 19785, (B, Interhalogens,” The halogens and inter-
Forestier and B, Fontaine, "long-pulse halogens have recently attracted con-
Ultraviolet Laser tmacsion in an Ileo- ciderable interest hecause of the high
tron-heam frvited Supersonic Flow, ™ fluorescence quantum efficiency exhibited
A0, Fhaa, Cert, 300869 (12781 Two hy some of these molecules (510Y for
supersonic noitles were used which pre- Is'. The (urrent last of lasing halo-
vided the following gas characteristice: gens along with their, emis<ion wave-
velocity = Mach 1,75, p = 0,45 atm, lengthe 1« Fy (IS8 nmd, Cl, (253 nm},
T = 120 h;, and velocity = Mach [,%, p e Ry, {292 nmi, and I, (Y4 nm), Hohla
D,00 atm oand 1 - 8D K, A PO, MY reported on the fairst lasing of f,
Marx Generator operating up to 300 AV cxrcited by the TIA (transverse excited
and 1500 7 with a 60N-nsec pulsewidth atmospheric pressure) discharge confag-
was used to produce a variable c-beam uration, Ultraviolet photo-preioniza-
current dentity through a titanius foil tion was emploved and an excitation
between o AScm® (3 Leec) and 0 A/cm’ power density of about S0 MAW/cm’ was
td.5 Lsed',  in the paper ¢ited above, used, laser emission at 158 nm having

388
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a 0.1 nm wadth and a pulse duration

of 10-15 nsev was observed, The ex-
¢iting thing about the F, larer 1s that
1t provides for a high peah-power laser
at a shorter wavelength than has pre-
viously been availabdble,

Hohla also reported on the farst
lasving of an interhalogen, Under elec-
tron beam exvitation (2 nsec, 1 J/cm’),
laser emission (10 1) from ClF i1n the
torm of two stronyg lines centered around
J84.5 nm owas observed, The counclusion
that laser action had occurred was
ba<ed on three (riteria: existance ot
a threshold, spectral narrowing, and
temporal narrowing.

JML Green (UK Atomac tnergy Author-
10y, Julham laboratory, Abhangdon: de-
soribed a4 novel technigue whach pro-

vides for the first time fine frequency
tuning 4nd narrowing iboth etfects are
implied when the wmord tuning 1s used
Pelow) of the output of a high-power
CO, taser, Tunaing of Uy lasers had
been previously realized with the use
Wt ogpermanium ctalons; however, hecausce
2t thermal ceffects 1n germaniun and

the low Jamage threshold of etalon coat-
ity a4t this wavelength, such tuning
Rav heen laimited to relatively low-power
decives,  Tuning of a4 high-rower 1O,
VEA laser at Julham was accomplished
with the use of an 1ntracavity hot (el
contarning 0y opas,  The absorptaon by
the ¢V, within the cell falls wmaithan
the A laser gain profile, and the
resultant laser emission is (omposcd

of fwo maxima, A~ the center frequency
of the cell's absorption band can be
shaitted <agnaficantiy by varving the
«cll pressure and temperature, the
frequency of the two laser mavima can
he varied 1n a vontrolled manner, The
laser output power 1n the tuned molde

1+« virtually the samec as that 1n the
untuned mode, The width of the untuned
emission 1s about 5 GH: (full waidth

at half maxaimunr and 1n the tuncd =aede,
a tuning range of <5 GH: has bheen
realiced,

Ferhaps the mo<t important near-
term application of tunable high-power
(C, lasers lies 1n their usce as an ef-
ficient means of excitation of molec-
ular laser<., In such an approach, cs-
sentially all of the power of an untuned
laser can ke (hanneled 1nto a narrowm
band that can bde tuned to coincide with
one nf the absorption bands of the
molecular lacer. fGreen reported on
the excatation of a (F, la<er with a
CO, laser tuned ac< described above.

13-4

fven though only one of the maxima was
made to coincide with one of the absorp-

tion lines of (P, the output power
ot the Cly laser was pnorcased by an
impressaive factor of 200, It s ex-

pevted that @ paper Jdescribing thas
ertort will appear 1n 1979 an pedew

; Future work on tunabhle
Gy lasers at Culham will include the
Use of an ctalon to eliminate the un-
used maxima, This should result an
further enhancement of the excitation
cfticaency of hagh-power (0, luscer-
pumped molecular lasers,

Frequently, one of the products
of molecular photodissociation as an
an cxcited state, and inversion of the
~aterial with respect te the grounyd
state van be achieved, laser sction
dving molecular photodisseciation ax
the pumpang mechanism was first demon-
strated an atomic 1odine an 1964, Last
vear, inversion and intetise superflu-
ciescence tesulting from molecular
botodissoviation of and halades of Na,
Kby tsy and 11 were reported,  NOP.

students, described
the temporal charac
the superfluorescence ob-

served an T resulting from the moled-
diat phoetodissocaation of 71, Becausce
wtothe eacamer laser eapertane at Oxford,
1Y wan oonly natural that they would

dse the ArF tyansition at 193 nm as the
~ourve of punp radiation,  Theair anitaal
sbhservation of emis<ion from 11 at 376
and 535 nmowas made quite by oaccident

in that these lines were scen Jduring
cajerimentation on Cul, 1t was das-
vovered that the (ul was (ontaminated
wi1th ahout one part an 10* of T11.

At this point, caperimentation was
(oncentrated on 111,

Furp enerygy was limited to less
than 148 m' oming to saturation cffects
in 11, and the superfluorescence pulse
wi1dth wmas ¢ nsec, whercas the width
cf the At pump was 17 nsec, Thas
paper contained the farst repert of
periodic fluctuations an the output
~rf T1, Fluctuations with a period of
1.2 nsee were observed in both the UV
and green lines and at low pump powers,
the fluctuations of the twoe lines being
antiphase, A< the period of fludtua-
tion does not vorrespond with the cavity
round-trip tran<it time, the fluctua-
tions cannot be vausced by a cavaty
cffect. The origin of these fluctua-
tions is still a subjiect of some spec-
ulation,

Tean 2l e,

i
N\,
Smith, one of hehb's
cat the conterence!
teristivs of
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dnly 4 ot the 0 papers presented
4t the conference have been reviewed
tn thas article. As no proveedings

of this (ontference are to be printed,
4 funber Copies fquite limited) of
the (onterenve ifandbook has been made
to ONRL by The Rutherford

the conference organiiing

(S

avaslable
Patoratory,

Liroratory, fhose desirang a compala-
coon ot cenference abatracts as von-

taaned an this handbtook stould write

Co Jttace ot Naval Kescardh Brandh
trioe, Heo 300 PPQ New Yok, HYS1G
~aochand vy Haghes!

SIGNALS

SYSTEMS &

S DNRCRATORY OO N TUNALS AND SYNTEMS
T 17, through the amalygamatiun
Coaeneral wroaps wt diverne lucations,
Coas the tabgatoare d'Prads e
rfaoePnes Alfatorres on the campun
cotte Unnvers i t€ Je Faris-sud o U

Ta

et ab -

National e
CNRS

Jreav, the (entre

.

Tl e Sorentitl gac
Listed the Daterateare

i dev Signaa et

, Lt N, - at the toole sap€ricure

Tiectrioat€ st oan osatesursyvette,
i v ot mrdes wmest of drsay, 1n the
raral soathwestern envirens of Pargs,
Tre LI g eperated roantly by the OWRS
vl b Tee darector s Prof, Rernard

soantono, widely hnown for K. wogk

crruanicatien theory, randor pro-

ranes coand sagnal analveis, Tidinbhono
v tormer prestdent of tne UPeS calso

ilied tinaver<at€ Jde Parse X1 oand an
accomplished pranict,

The 125 has a <tatf ot about thirty,

w! arte davaded among <even resecarch
atea-t sapnal Analeog ., Lealed by
Teot, Andrf Rlanc-lapierre, Directer
eneral of the b, Svstem<, under Dy,

Industrial Automation,
Ped by Pref, Daniel Viault, Assoctate
rrestor of the LJos, Biresvstems, inder
e Y. Ravmond Duperdu; Solar Inergy
and ~tatistical Optics, both headed

v br, “hristine Benard, and tlectro-
~axnetis=, led Prof, Fite Roubine,
tdelv bromn for his work on antennas,
Yere are, an additaon, half a Joien
cohnicians and over a dozen students
“worme from other countries; (arrving
thesis rescarch toward advanced
tegrees to he conferred by vanmpuses
VIoand X1 of the Uraversity of Paras,

ierre Rertrand,

e
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Si1gnal Analysis and Communications
1s the largest of the seven groups,
and 1t includes Picinbono., Blanc-
Lapierre 1s particularly interested
in deterministic nonstationary nonlinear
svstems describable by Volterra series
and in related questions of ergodicity,
In the arca of mathematical loﬁeling
his proup has obtained various results
concerning the ergodicity of second
and higher moments of random processes
that have 4 degree of homogeneity in
time hut may not be stationary, such
as the phase of a frequency-modulated
s1yhal or of a narrow-band random
notlse,

Picinbono has considered the exact
c+timation of the power (second moment)
of a random process of hnown spectral
vhape, 1t involves sampling the pro-
vess and orthogonalizing the set of
camples by multiplving by the inverse
of the correlation matrix, This works
best when the support of the spectrum
1« infinite, as a record of finite
length then cffectively permits aver-
aging over an arbitrarily large number
of independent variables. Picinbono
1s also Juing related work on signal
detection and on noisc-controlled
automatic gain control. The latter
1nvolves lincar filtering to remove
t'e¢ vignal, to lecave a residue whose
power 1+ the same whether or not s
~ignal 1s present, (Cf, B. Picinbono,
“Adaptive Signal Processing for Detec-
tion and Communication™, pp. 639-660
in J.h, Shwirzvaska (ed.), Communica-
iowm Lpatems and Fandom Procesge Thecory,
Sisthoff & Noordhoff, Winchester, MA,
1978 (the proceedings of a NATO Ad-
vanced Study Institute; FS8 31-10:400,
11-10:402, 32-3:90).]

Other topics treated by this group
include spectral analysis and adaptive
s1gnal detection and estimation,

Nfuring the academic year 1977-1978

Prof, Louis L. Scharf of Colorado State
Univ,, Fort Collins, was at the L2S

on sabbatical, investigating the con-
nections between classical methods of
spectral analy<is and more recent methods
utilizing autoregressive and sutoregres-
sive moving-average models, He also
investigated data reception and phase
estimation employing the Viterbi al-
goritha,

Another well-known member of this
group is Dr. Odile Macchi, whose work
has dealt with adaptive digital fil-
ters, adaptive channel equalization,
point processes, and optical-fiber
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communication, She has recently turned
her attention toward vorrection of

the relatively rapidly changing phase
relation between the carrier bringing
data through a channel and the refer-
ence oscillator at the receiving end,
for this purpose, she uses twd cqual:
1lers 1n cascade, The farst, which

has a large number of coefticients 30
in the expertimental versjonl, correvts
tntersvmbol tnterference but s trans:
pareat to the phase fluctuations,

The <econd, called the yitter equal-
izer, 1s a one-coefficient stochastic-
approximation algorithm that can adapt
very rapidly to phase and amplitude
vitter. Particular attention has heen
piven to correction of the Jdraft Jdue

to the frequency dafferecnce hetwmeen

the carrier and the demodulating osotl
lator, which cannot he handled by 0
vilassacal equalizer. [he rtter ol
1zer takes the plave ot the plase-loched
loops othermise necded for toe
tracking and thus per= s ta-ter orera
tion,

This work 15 bherny catraied oyt
1in (ollaboration with the —entre Nation
al d'Ptude Jdes TE8lEommunyoations NPT
in Faris, which mi1ll provide a version
ot the equaliier sutted to complevy adap
tation, the one vonstruoted at the 10s
15 only a real equalirer, 1t will
be used to handle 13, 400-hite-per-~evnnd
transmis<ion over a telephone line at
a J800-baud rate. Thix very high hat
rate 1s achieved by using lo-phase daf-
ferential-phase-shift keving and a
choice of § amplitudes for cach phace,
with 12 dafferent amplitude values al
together, (Sormal telephone lines ortd
narilv Jo not carry more than 96 hyts
per second.! Another area of [LIS-on ]
vollaboration-~aith the (NET laborato oy
in Lannion, Rrattany, in thic gnstan.c---
18 Macchi'< work on adaptive correction
for a wandering notih 1n the freguenoy
response of a3 mICromave transmission
Sy stem,

The Systems group 1s developing
increasingly (omplex modele for hiolog-
1cal and chemical svsteme, for trans
portation and communication networks,
and for educational, urban, and cconomic
applaications., Thear rescarch tncludes
numerival as well as theoretical invee:
tigations of control svstems, whoee
complexities often necessijtate nonopti-
mal snlutions, Svstem identification
i« thesr pramarv biological problem,
while in the (hemical field it a2« the
nonlinearity of quantitative chromatog-
raphy.

FEEE SN
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The Industrial Automation group's
interests are generally in more specafac,
rractical applications, such as the iden:
tification of the applicable differen:
ti1al equations and the control of an
oven, and the automatic correction of
velor-television transmitters, he
Frosv<tems group has concentrated on
the caninet cardrovascular svstem an
close collaboration with the tentre
P tudes des Techniques Charurgicales
Je 1'HBpstal Rroussaars and the Sernvioe
Je Brophvspque Ju HY cochin, wath
rather imited means, thas proup has
carraied cat Chingcal measurerents and
has developed rathernatical models ot
the heart Lothe pulmonan
vascatar netwerh, anciadany the ctfelts
ctorharmaceloepacal o apents

NHISE R Y

The ~=all Statist, RN
Bas o compared the Class -
theoraes of oy tical Ceterenoe and,
rarttaally an collatorataeno st N
annien, Yas tarned pts atlentien
watd cptaoal communacataen, bt b
studaed channel-capaaty oand Codgn,
problem. the ~3ftuatenn whiote all
neree orppnates an the Jdeteotor, el
P b thesreticalls anvestioated the
cttect of vlass=tatan praatute o
ropagation,  Ite sere ool SUT A
an the Solar oncree yreur, ah oWk
roade theny collaberate st othe Nk
teupe At tades (horsggaes, in tha
Creld thesr approadt s i s~ tats
tical, developing g mathe tioal o —oded
s othe ancrdent solar intensa ity o as o
Stechastge o precess an ocrder e deton

Sane the arrroptiate e Ot oAt energs
o llestor,

Tanalls, the tlectiorarnetic prougg
Las o bheer able te cuppert g poead Jdeal
st thesis avsvarch on Gaftraction and
Propagation Jdoespate 1te baving to <hare
the tame of all of ate staty memhogs
wath various academic activatiacs,
tarrent work has cencerned radaation
Py oapertures and Jieledctrae media, all
of whi h have been invectpgate) hoth
caperimentally and throuch calculation,
The cxperamental approach had Javecd
beoause of a lack of cyuiprment and
favilities, but this problem s now
fairly well correvted,

The 2% i< stall an the process
of unifying the various groups that
1t has brought togcther, shich repre-
sent diverse levels of percennel and
resources as well as distanct anterests,
Rut, 1t includes a number of very good,
very well-known people, whom 1t shares
with various vampuses of the Unav, of

L.

DENF e




Paris and with the I8k, It can be an-
tivipated that, because ot thear ad-
vancing vears, BRlanc-lapierre and
Roubine will soon retire, but Pacainbono
and others can be capected to maintan
the high quality of the LIS's work,
{Nelson M, Blachman, GIt Svlvamia lInc,,
Mountain View, CA}
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NEWS & NOTES |

FUROPEAN UNDERSEA BIOMEDICAL SOCIETY
SYHOANNUAL SCIPRTIFIEMITTING

The 5th Annual Scientific Meetinyg
of the turopean Undersea Bromedical
Sectety was held in Bergen, Norway,
on See July 1MT4, 0 There were a total
ot J9 presentations and over 130
participants were registered,  Also
included 10 the program was a full
atternven tour of the facilities anc
selected projects of the recently
opened Normwegtan Underwater Instrtute
CNUD L, Normavs's leading rescarch es
tablishment 1n the f1elds of under:
water technology and phvsiologv,

Topids to whavh papers were ad-

Jressed included: Norwepran and Swedish

Javing satfety philosophies: hvperbar
evavuation,; overview of ongoing re
search 1n Norwayv, air Jdecompression
table optamization work; pathology
assoviated with diving acordenty
tubble detection after 1sobaric gas
switches; effect of oavygen hreathinyg
after Qaivany and betore fliving: tis
sue inpedance method of detecting
bubbles; neuropathology of decrampres
<on stchness lestons ¢ IXSY an goats,
hematolopival and brochemical (hanges
in a group of North Sea Jivers; red
cell and percerved termperature sen
sation vhanges Jduring deep helion
dives; effects of high oxvgen tensions
and increased ambient pressure on
virculation; exercisce ventilatory
capacity at Jdepth; a microprocessor
to attempt energy cxpenditure esti-
mation 1n warking Jivers; nitorgen
metabolism Jduring deep <aturation

Jives; review of Jdvsharic osteonecrosis;

changes 1n xenon-13% ¢learance from
rabhit bone marrow and skeletal muscle
during simulated dives; value of scin-
tigraphvy in dvsbaric osteonecrosis;
transcutancous measurcment of oxvgen
partial pressure during diving experi-
ments; 1ncrease of neuroamines related
to hyperoxia;, ear clearing in divers;
bubble detection following heliox
bounce dives; and possible attentuation
of hyperbaric hvper-reflexia by nitro-
gen.,

For more information, refer to
the complete meeting to be published
in a8 forthcoming ONRL conference re-
port. (LCDR R.F. Goad, MC, USN,
Exchange Office in Underwater Medicine,

Institute of Naval Medicine, Alverstoke,

Gosport, Hampshire, UK),

390

A JACK-IN-THE - BOX WEATHER STATION

Drs, G. Pechham and J. Barton,
Meteorologists in the Physics Depart-
ment of Heriot-Watt University in Edin-
burgh, are working on the sccond gen-
eration of automatic weather stations
for use on the tops of the highest
mountains 1n Scotland,  The prototvpes
have become encased an solid blocks
of 1ce 1n the winter and became inop-
erable for long periods of time,

The current nodels of the weather
stations, on Cairngorm Summit, north
of Pamnburygh, are about the <ize and
shape of a4 Shepallon o1l drum,  The
reteorelogical sensors are fastened
to a frameworh under the 11d of the
vase, Most of the taime the case 1s
(loved waith the sensors ansade,  Th.
case 15 heated electrically <o that
no 1ve will form on 1t, the electric-
1ty coming from the Carrngorm ski lift,
Whenever 1t 1s time to mahke observa-
tions, 4 timer trigpers a4 mechanism
that pushes both the frame holding the
sensors and the 1id to the case up
above the vase so that the sensors
are expesed to the weather and obser-
vatioens can be made, The sensors are
then lowered 1nte the heated case and
the 11d cleves to wart for the time
of the neat obvervation, The data
obtamned 15 sent by <hortwave radio
to manned stations at Jower altitudes,
iWavne V. HRurt)

THE. NORWEGIAN UNDERWATI R INSTITUTE,
RTRTTN, NORWAY

The newly completed Norwegian
Underwater Institute (NUI) represerting
an investment of approximately §6 mil-
lion, is located just around the corner
from the excellent harbor in Bergen,
Norwav, and it 1s a major center of
underwater technology research and
development in Norway, particularly
that dcaling with off-shore oil devel-
opment, Bergen is one of the busiest
shipping ports in Scandinavia and is
located within a short distance of
Norwegian off-shore activity,

The Institute is organized as an
independent, nonprofit organi:zation
which is dedicated to research and
development in manned and unmanned
underwvater science and technology.

The ownership of the Institute isx 5018
by the Royal Norwegian Council for
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Svientyific and Industrial Research
{NTNF) and Det Norshe Veritas, a pri-
vate industrial vertifacation organiza-
tion, This arrangement provides a
preat deal of flexability and allows
the Institute both to solivit and re-
spond to existing research needs and
opportunities tn these arcas, Its Dy-
rector, Ur. dvstern Martinsen, previ-
ously with COMEX, 1s vigorously pursuing
this approach,

The Institute, sttuated right on
the water 1 a ~sheltered cove, 15 well
lard out with all support facilities
tangentially arranged on several {loors
so that quick access to the main hvper:
baric factlity s readily avairlable,
Admanistratively, NUDL 18 organized into
four main scctions Jdealing with: 1)
medical phvsaiological problems;
satety and training: Y underwater
instrumentation svstems; and 41 tacal-
1ties and tedhnival testing., Several
projects now onpeing 10 cach of these
sevtions are heng pursucd with con-
siderable collaboration wath datterent
research and development proups an the
Berpen area and throughoat Norwav,

One of the <trikang attributes
A othe very newly fomed Institute s,
1n fact, the evtent to which 1t has
avarled 1tself ot outside anterest
and (onsultants in a number of projects,
Thus<, 1t has quickly moved ap to the
state-of-the-art awarcness in all of
these areas and 1~ now a mator world
center of this activaty, Again, the
nature of 1ts organization and missyon
makes this much more efficient than
would a samilar anstitute housed cither
under the <shelter of a government 1ab
ar alternatively as a university off-
shoot., Both the practical and theoret-
1cal approach are well =mixed, and this
alwavs provides a healthy environnment,

Particularly promising at the
present time from the point of view
of Javing safety 1< the underwater
instrumentation group headed hv
Sturle Sévaik which has several projects
dealing with alternative techniques
for biomedical gas monitoring, acoustig
bubble sensing, and ventilation measure-
ment as well as underwater communica-
tions. Thus, the Institute has collab-
orative programs with University of
Rergen, adjacent hospitals, Christien
Mickelson Institute in Rergen, and
<several laboratories in the lUnited
States. Also, the phvsical organiza-
tion of the laboratory in providing

all required facilities, library, and
lounge as well as its proximity to
Bergen all contribute to efficient
transfer of information hetween and
within Jdifferent specialites,

{Rrian G, D'Aoust, Mrector, Hyperbaric
Phyvsiology, Virginia Mason Research
enter, Seattle, WA)

ONRL NENWS

The tast of August was the depar-
ture of three of our scientific staff,
however vou will still be hearing from
them through the pages of ESN for
several months to come. We bade
farewell to:

Dr. Martin Lessen (Mechanical Engi-
neering) who has returned to his
former position as Yates Memorial
Profes<sor of Inginecering of Mechanical
anJd Acrospace Ingineering at the
University of Rochester.

Dr. Yeff Perhins (Materials Scicence/
UYetaTTurgis<t?, who has returned to

the Naval Postgraduate School, Monterey,
CA as Associate Professor of Materials
Svience an the Department of Mechanical
fngincering.,

Pr. Reobert W, Rostron [Physicist
SpaceT ], who kKas reéfurned to his
former position with the Defense
Unmmunications Agency in Washington,
oo,

Ne wish them bon vovage and
smonth sarlaing’

P1RSONAL

The Institute of Phvsics has
clected the following members as
Honorary Officers and Members of
Council:

Vice-President - Dr. J. Goddard
{City of London Polytechnic),; Honoraiv
Treasurer - Prof, J.M.A, Lenihan (rc
elected; Honorary Secretary - Prof.
E.R. Dobbs fre-elected): and Ordinary
Terbers of Council - Prof. P.K. Carroll
{Univ. College of Dublin), Prof.

P.T. Landsberg (Univ. of Southampton),
and Sir Jeuan Maddock FRS (British
Assoclatlon for the Advancement of
Science, london).

e i
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Dr. T.J. Briscoe, Professor of
Fhyvsiology, Bristol Univ. Medical
school, has becn appointed to the
fodrell Charr of Physiology, University :
College, Lendon, from 1 August.

For the first time sinde 1t was
Jtedated lere-, the French Acadenmvy of
vicaces has viected a weman member,
Or. Yvenne thogue Bruhat. Mrs. Chogue-
Britat Wis Veen W Tull professor at the
Parts Facultsy of Soience and then at
Unis . o fartis V1D owherve she teaches
plvtie mechanivs and velestyal

Dr. DL Mara, Sentior Decturer an
Sia D Tayineering, Univ. ot Dundee,
Las bheen appornted to the newly created
second Charr of Cavall tnginecering at
the “fmiv. o!f Leecds, from 1 October.

ORITIARY

Feodor Lvnen, Nobel laureate n
Medicane and Phvsiology an lund, dyed
10 Munach 8§ Augus? at the age of 68,
He was g preneer an fatty acids recearch
and was awmarded the Nobel Trize for
Nis rescarch 1nto erygantc metabolism,
e wae Daitevtor of the Max-fPlancih
Institute ¢o1 Zellohemie an Munion,

392
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Cmhe T ™Y FLEISCHNER SOCIETY CHEST SYMPOSIUM by I.M, Freundlich

“he annual Svmposium of the Fieaschner Society 15 the major
event of the vear 1n vhest radiology.  The society's multi-
disviplinary approach as conducive to important papers and

v osiae concerning chest Jdisedase that may bear only indi-
tectic on the practice of radiology. While there was no

single unifying theme, the meeting was haghlighted by Sachner's
review of his work on the mucociliary transport mechdnism

1 asthma, Weibel's impressive lecture on the microstructure

of the lung and 11+ relationship te pulmonary phyvsiology,

ard Rest's plans tor {uture experiments during weightlessness,

R-i- THE DEPARTMENT OF OCEANOGRAPHY , UNIVERSITY OF LIVERPOOL,
by W, Burt

The Department of Occanography at the University ot Laverpool
is the oldest of the three oceanography Jdepartments in the
Uk, lts rescarch 1s largely in phyvsical oceanography and
sarine analvtical chemistrv. A full range of courses is
“fferved 1n physical and chemical oceanography. Students

s1e working for undergraduate honors degrees in ocecanography
and the Ms and PhD degrees,

R-.-74 EUROPEAN FI#RE OFTICS: A COMPLLTL REPORT OF THE JUNE 1978
SURVEY by I, Will,ams, D, Hart, T. Mcador, A, Glista,
F. Allard Proprictary information distribution limited to
1S Government agencies only)

This repart documents the tindings of 3 series of visits

to industries worhing on fibre optics technology in LEurope.
fhirteen cormpanies in five countries were visited., These
companies' activities range from limited involvement in
component development through entire fibre optics svstems
development and research on all related technologies, A mas-
sive cffort is represented by the collective activity and
investment being Jedicated to this emerging technology in
turope. Present and future activities of these companies
Jeserve further cvaluation from military research managers
who mav be planning te mahe use of fibre optics technology
for military applications,

393
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INDEX OF ONRL TLCHNICAL AND CONPLRENCEL REPORTS, 1977

Now that all ONKL Technical and Conterence Reports published during 1977 have
been avvessiened by the Detfense Dovumentation Center, we are pleased to provide
this tndex.  Copires of these reports may be obtained from cither the Defense
Documentation Uenter, Cameraon Station, Alexandrsa, VA 22318 or the National Technical
Information Service, 585 Port Roval Ruad, Springfield, VA 22lel, by using the
listed AD number.
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SCIENCES

ONRL ¢ -3-77 JLUBL O RATEMAN flectrical Phenomena in Riological
Membranes LAD-AD4144 )

ONRL C-1Y) 77 LS. AGUST thaird Svmposium on Neutron Dosimetry
tn Brology & Medicine, 1977 {AD-AQ40D2)

(RS S ST F R JLoB. BRATIMAN Micromave Maygic {AD-AND48000)
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ONRL C-8 7T N.ML Blachman Direvet Satellite Broadcasting
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ONRE C-18-7°7 DAL HART Radar "7 (AL-A0S3e0l4:

ONRL R-1.77 N.M. Blachman Communication [ngineering in Finland
(AD-AQA0 IS

[EnERGY ]

ONRL R-5-7° AL SONIN Europecan Developments 1n the Na/S
High Temperature Rattery for Automobile
fropulsion and Ifnergy Storage
(AD-A042541)

ONRL, R-6-"7 WG SOPTR tfficiencies of Various Methods for
Solar Inecrgy Conversion (AD-ADA2S8E)

[EnGinssRING ]

ONRL R-1-"7 R.H. NUNN The Marine Gas Turbine—The UK Provides
a Case Study 1n Technological Development
LAD-AD3I 6RE

~,

ONRL R-3-77 S. Ko Closed Cycle Gas Turbine Systeas
R.T. SCHNEIDER in Lurope (AD-A040250)
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Rescarch an france  {(AD-A046018)

Svaposian on the Structure of Non-
Crvstalline Materrals CAD-AC I wgs

Bydrogen In Metals ¢onterence, Paris,
June 970 CAD Ardeay

TeaMAT 17 Interndgtieonal donference
Martensi1te Iranstermatrons, Kiewv,
USSR, 1o 1 May o777 AD-ACALROD T

Matertals Reseatch at linmiversities-—
b FPrance ctoand in Deutschland
AL A0 01

Photoemmic~ion leotron Microscopy:
Another Powertul Toof for the
Micrascopist A ACLRKe)

intormatien Theory an Hungary
AR ARL O TRR

Si1xth Annual Conterence of the
International Society for Lxpera-
mental Hematology, Rasel, Switzerland,
CH-AD August 18977 (AD-ADRSOTRT)

Nerth Arerican. turopean Health
Svstens Research Conference
VATV A gaaT 0y

Preliminary Description and Specifi-
cations for a Danish Coastal Marine
Data Collection System (AD-AQ436G1)

lL1ai1son Technolougist Program, (ccan
Facilities [AD-A045078)
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