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ATted from the displays. BehindAvIATION -these panels there will be only wires.
because everything will be electrical
rather than electromechanical or me-
chanical or hydraulic. And since

rTil CtXtL iT 1 : 1_1 .I iIJrR everything will be electronic, mostly
solid-state. the reliability will be

The cockpit of a modern airliner high.
1,, .n extraordinary comiplex of instru- The next generation of aircraft,
ment,, uhitche', ,diplas, and ,ontrols. the Boeing "S' and '7, the Douglas
To us lavmen it I' merely impressive, plane still referred to as the DC-x
but to the teginning pilot and/or flight and the liuropean Airbus A-300 series,
engineer who i, charged w ith the re- will make some moves in the above
sponsibilltv of 'uersi'ing every last directions. For example, the B-76'
one of these displavs and olerating will have a CRT for attitude and
evers l.%t one 1t these contrtls, it another for navigation; the former
repreents -a frightening and alnost will be dedicated (i.e.. inflexible)
.,pssible task. 1o the rep'airman, while the latter will permit some mode

it rerresents a terrible ;robllen. It changes. It is the next generation
is not as bad .1' it useJ t, be, hhen of aircraft, those to be built in the
manv of the in'tiunent, were dIriven by 1490s and operated in the 21st century.

able that rtated .I ,ia! e r by that will have the all-electronic
.i tube whi, a.rried sction or pres- cockpit. Meanwhile, the only such
'ore. and the ontrol device, operate.l cockpit in the world is in a simulator
bell-crank, or wire, t.at ran over at the British Aerospace Corporation,
pullers through the aircraft and even IK's nationali:ed manufacturer of
tualls mechanicallv" .tuated %one dr- aircraft, in Weybridge. Surrey. a 30-
%Ie. %ow the control% are generally minute train ride west of Waterloo
h%.draulic and the instruments actuated Station in London.
by electrial g1nal-; this still leads This simulator does not move,• nileetal aeefwrsadand there is no external vision system.
h'draulic tube- behind the panel. To Some other simulators, especially
the designer it represents a frustrating those utilized for training, have
task. for the pilot of the future needs both of these aspects of verisimili-
tar more information than he now ha%. Tude to an extraordinary degree.
such a% the locations of neighboring For example, a simulator at NASA's
aircraft and sensors for new devices Ames Research Center in Moffett Field.
sich a- the %11.1 microwave landing California, has six degrees of free-
SN5-te ; and there simplv is no place dom up-down, back-front, left-right,
to put these newer ti%, lav and control%, pitch, yaw, and roll), and possible
since the cockpit is now covered by lateral motion of over 100 ft, tothem, tncluding the waill- and rili~ngr. reproduce motion sensations realis-
To the systems engineer it represents tically, and a three-degree colora to-tly and unreliable %Ystem--ote p~resentation on the windscreen of tV.e
that hydraulic controls were a princi- terrain in remarkable detail, all under

pal cause of the DC-I0 crash at Chicago. computer control so that when the pilot
What is going to happen is reason- pushes on the stick, the cockpit starts

ably clear: the controls will be sep- turning, as does the presentation on
Arated from the displays; the displays the windscreen. While such verisimil-
will be electronic solid-state devices, itude is desirable, it is not essential
and they will not be dedicated to spe- in the Weybridge simulator, which is
cific uses-that is. a particular de- not used for training, and it would
vice can show one kind of information have increased the cost enormously.
at one time and a different kind at Nonetheless, about il.5 million have
another time. Thus, the cockpit will already been expended on it, so one
have a few CRTs (cathode-ray tubes), could assume that it is not a trivial
a panel of buttons and switches by device, and indeed it is not.
which the pilot can select the display The basic cockpit is that of
he wants, and a set of control switches a super VC-10. a British Aerospace
and buttons not too dissimilar from the airplane comparable to the Boeing 707.
present one% except that they are sep- which is operated by a crew of three,

namely a pilot, a copilot, and a
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flight engineer. with space behind for
Sobservers. The size and shape of 5

the cockpit And t he positions of the
icats and the controls istick and rudder 3£-L
pedals) .Are identical to those of the
dAtum 3ircraft. B~ut there the resemr-
1' 1 .nce end,. b !elow t he w indscreenr in )0
front of the pt Iot, is A clean, bare
pArie ii wh ich aic' im'be..ded -ieven CRIs
An~d ai (CU hUnL-Ri lights. TO the left
Mf the left scat A.nd to the right of
the right sear Are large sets of' but tons
tor controlling. these displays. And
in t he Cri Iirng are All the but tons and

~w tchs. Thus, Al atIata ire in front.
ill I ircratt , Hitrols Are ab~ove, And
the Computer con! rol s ire on thle -. ide.
%113 %whilet the uwit..hes ar ac.bove , t he.
I- dot does niot haC eo 1ooi up to f ind__
their status ; t hat i n ornat Ionw is h VL 1W.

i hes Are on. uhi ~h v~illv' t1re open. t 14.
Uhh deiI arlc 1di- mianual 1.is !i, t

ingum shed frior. Attomat i,) oflt i-ti
irldI the like-is ai,,, di'pla.11ed n)I the

R .The I t_j, has sever al mode,; a va i I-
Not olls Are the d~Ala ion the di' .41, le . Onec shows a Convent ional C ompas

la.,i i f o. or:c nthvon- rose in the center surroulnded by' infer -

t iots iabove - 1,-;t the 'Ilight iritori mat ion oin radio freqUer;.. ICS arid the
I on displa1s irv ... rnpletcls erjAte,( I ike; in the other, the Compass rose

,:rom the cnizine and 'vstrm 'l d-plav'. in the center .,. repla~ ed by a detailed
The flig:ht information hisplis-', 071,slt nap which ri- show terrain features.
prT i n ir iIsy-, f an i A 11 e, t rn ic al iIt navigat ion aids%, airfield'. *weather,
tnlde .tspjs ni.aor d an )1 loca~tion of other aircraft. oT0 whaitever
cle..tioni. h..ri.,onta-i situaion in- other informa.-tion is avAilable. The
.Ii, a T r j. 'hr two , RT-, on the Ic ft artc4 'L.4.l Of thi M3' apCall he Chiriged at
ij~rd To di.Ii heto the pilot, a nd The touch Of a finger to show a large
! Ie tb.o on the rigzht shwthe i-ientmi.1 surrounding region orT to :oon in with
i nfo rma! ion -. the *. -pi lot .The us1- great dIet ail on whatever is; vers- lose.
pl-ty are altb,.n! ,W~:-vr CR tan f,* oine of the cent rat CRT,, is rieriiall%-
no1 f or- rither ii-1a- heNs terit To uiJ for the ernginc l' i spa.Fr eack-h

.I Mi 1:1t e C xIs; t In I N,~ s Iis m; 1 1 o(f the engine', the Ji'plav %how4 cer
7Akr then 1orT 0i. 1p 1i~t to f I t ain data in ligita;l and analog form,
iseCd to t >Ie , onsent ion-1l I~- ITo and in apipropriate cjse1s shows both the

example.* the ! APT, indic:ated inl the konnunrded an-' a..hievcd value,, by" inmean,
(a glire. shows -n tt-e tnter oI the of a -bug" that move' along the scale.
%,0111, .4 ph h"ire vry sn Im lar ! I Th Ile use of the konputer-driven CR~s
a'.rtiaft ial ho, on" -n urr-n I a 1 I w fr sOMe fta'c in-it irig po ib i i t i v'

-rr rat ional a ir Ii ners. w? , his A i vr ex ampl e t here a re innumerable
cvroscopte -driveni ce, t romagnet i- dj% "heck lists" that The airci-ew must
pIty of i conventiaonal 'vhlfor an follow. Thus, the landing Check list
iirpliine that rise' or tatis .bove a has -wheel,; ,Ioun and Ilked," "flaps
ri'ferent-e line. orT tip-; left or right. dow-n," and so forth. Normallv these
is, the airpl.inr dIoes the trresporing li st,. are %rit ten on the "krieepal,"
ma.neuver. Stat here. on the %ame dir.- a pad held in the hand or on the knee
plav. are shown other piece% o-f in- of the Copilot or flight engineer, and
f-orma t iofn : in the upper left,. 31r-pCed, he read' it aloud a' the pilot confirms
both digitally andi as representati,-n that each item has been appropriateli,
-if tonventional spredometer, in the tip. performed (or if the flight engineer
per right the alt ittute. al-o both digi- readis it, both pilot and copilot con-
tallir and c.-ntventionallv; in the lower im. er thcec lat perso
right the vertiial speed ("rate of a (CRT, together with an electronic
climb"). in the lower left some refer-
en..e speedt . and other information not
shown on our illuistration.
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cursor. As the pilot checks off that for these experiments for a period of
he has performed the appropriate act. a week, during which he will "fly" on
he presses a button that erases that the simulator for several hours each day.
item and moves the cursor down to the The preflight briefing will tell
next one. If he wishes to skip all item the pilot everything about the flight,
and go on with the rest of the list, except for the faults that are going
he may do so, the cursor moving on down, to occur and deviations from the orig-
but the item not being erased. If he inal flight plan that will be given to
then gets to the bottom of the list him by ATC (air traffic control) while
and wants to go on to the next "page." he is in flight. He will then go
he cannot do so until he has gone back through a complete simulation in real
to the skipped item and checked it off. time; a flight from London to Paris will

In case of emergency, the presen- take about an hour, including taxi to
tation of such check lists can be invalu- take off and taxi to the hangar after
able. I-or vxam|,lc there 1 an "C- landing. [luring all this time he is in
gine on fire" check list, which can communication with the "tower," the
be brought up easily, tn fact, "ATC," and various other people on the
although this is not done in the present radio, and his instruments give readings
simulator, it could be brought up auto corresponding to the actions that he has
maticaliv when an instrument indicated taken-in terms of position, attitude,
that there is such a fire.) Appropriate speed, and the like. Thus, if he turns
page% from an entire trouble-shooting hit wheel to the left, his IAVI will mndi-
book can be Presented, as desired by cate the new attitude of his aircraft;
the pilot or copilot oT a_; seems de- his FHSI will indicate the new heading;
sirable under computer .ontrol. rhe and the navigation data will subsequently
la V of Ial in .; : , !: , . ) show that he has traveled on this new
are hell nigh upon u'! heading.

As stated, this simulator is not In most flights, something unex-
used for training, but for engineering pected happens-ll preprogrammed ac-
,esign and assessment purposes. The cording to a detailed scenario, but
general concept of the CR1-instrumented unbeknownst to the flight crew. This
c'ckpit had to be shecked out-the ac- may he an engine on fire, the failure
ceptability of CRTs, eye fatigue, and of a fuel pump, the sticking of a valve.
the like-lind more importantly, various Of interest may he how long it takes the
design considerations and trade-offs crew to discover the failure, and how
have had to be studied. What are optimal they react after they have k'..'covered
display formats and haratter fonts' it. This research may be dtvoted to
How, should night lighting be arranged' engineering questions---how should lights
Where should the CRTs be located and and/or sounds for warning purposes be
how large should they be' What infor- deigned"-tr to human factors questions
mation should be displayed where? (which in England are called "ergonomics"
How much redundancy iq desirable? What questions), such as the ability of the
is the reliability of such a system? aircrew to receive and process informa-

How do people react to it in time of tion under conditions of stress.
-tresS, and how can it be improved in Because the tK is in the consortium
this regard? that manufactures the A-300 Airbus and

The tool for answering these and its succesors beginning with the A-310,
.similar questions is full-mission sim- some of the results from this simulator
ulation under conditions of considerable have already been incorporated in the
verisimilitude. The aircrew is briefed newest models. The major results, how-
on a flight, usually London to Paris ever, await the design of the next gener-
or Paris to London. because those com- ation of aircraft, which will undoubtedly
puter programs have been worked out have this type of cockpit.
in detail, although the simulator is In a proper mix of simulator tech-
general-purpose and could be used for nologies, a facility of'this type, with
lights anywhere. The crew usuai!y its multifaceted capabilities, is an

includes a project pilot, who works extremely powerful tool for the design
for British Aerospace, and an assess- of improved aircraft. The US has been
ment pilot who comes from the very successful in building and selling
outside-tAe airlines, the military, commercial aircraft to the rest of the
or whatever. Typically such a pilot world (thus keeping our balance of pay-
will be detailed to the simulator
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ments deficit from becoming catastrophic) which spend% half its time on station
for many reasons, chief among which at lit. tO0N and long. 21 between
is that we have had the technological Norway and the Faroe Islands, is at
design tools, such as wind tunnels, times used by the Institute for oceano-
that enabled us to build better aircraft. graphic and marine meteurologikal re-
This author concurs with the position search. In addition, 301 of the avai
of British Aerospace that a simulator able ship time for the new N000-ton
such a, this one is an essential ele- naval oceanographic survey ship,
ment for any nation that wishes to con- 7h,.. ,d ,n, is alloted to .ivilian
pete in aircraft production in the oLeanography, of which KNMI util i :,
future. (Robert E. Machol) about one third.

There are "leven oceanographers
at KNMI , with ,'S supporting personnel

EWARTH in the Division. In addition, the
S CIENCES D ivision is serviced by a large con

puter group and a well-equipped and
staffed instrument shop.

The policy of the Divisilon is
to select research that is of mutual

THE OCEANOGRAPIHY PROGRAM AT TIlE ROYAL interest to oceanography and meteor-
%FT1ItRLANDS MEOROLOGtCALrINTITUTF ology, so that it can take advantage

of meteorological research being
The largest group of physical tarried out in the sa'.e building and

oceanographer% in the Netherlands is have direct feedback from it. The
in the Division of Oceanography of the Division is dedicated to practical
Koninklijk Nederlands Meteorologtsch applied research that can be used to
Instituut (KN'MI). Dr. R. lPorrestein, improve the 'erviLce of KNMI in weather
the director of the Division, is also forecasting as well as forecasting
Professor of Oceanography at the Univ. %torn surges, residual currents, and
of Utrecht. The Institute is located sea and -rwll in the hallow North Sea.
in beautiful Klooster (Cloister) park The develorment of the Division
in DeBilt, in the outskirts of the kitv of Oceanographv was stimulated by the
of Utrecht. The park is the former site disastrous storm surge of 19.3 that
of a medieval cloister. The Institute broke through the dike, and flooded
is surrounded on two sides by stately the polders in a number of places.
old houses and gardens shaded by tremen- later stimulation came from the dis-
dous trees and separated by winding, covery of gas and oil in The North Sea.
duck-filled canals. KNNI now is one of the few operational

IKWI is the center for weather institutions that combine oceanography
forecasting and research for the whole and meteorology.
country. However, it also has a long Dr. F. Pouws is studying the wind
tradition in maritime meteorology and anti wave climatalogv of the very shallow
oceanography going back l.5 years when, Netherland, Sector of the North Sea
in iS 4, the Dutch followed the -ugges- which i located to the north and west
ttons of US Navy Htydrographer Matthew of the Netherlands. The goal is to
Fontaine Maurv and began to use their determine the maximum wave heights that
extensive fleet of merchant vessels will affect gas well platforms. From
to collect wind and current data. This a study of wind and wave data from
work continues to this day. Until 20 past storms he has found evidence that
years ago the Institute enjoyed world- the %hallow bottom f00 m) decreases
wite fame for publishing marine climato- the expected maximum wave heights with
logical atlases. Since then, however, a probability of 0.0011 (4.4 hours in
the US and other countries have taken SO years) by about lot from 14.8 m to
over the production of the atlases. 13.5 m.

There is no formal teaching at Rouws has found that under ex-
the Institute. Students can. however, treme wind conditions the contribution
earn degrees in meteorology or physical of swell entering the study area from
oceanography at the Univ. of Utrecht the northern North Sea is of minor im-
and do their thesis research at the portance owing to the shallow bottom
Institute. topography of the area from the logger

The Dutch weather ship ,BuZwe, Rank south. Interaction with bottom

3SO
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topography appears to decrease the swell platform five miles off shore, now used
height, This implies a strong corre- for testing instruments. This will
lation between local wind and extreme be also used as a radar platform during
wave heights. It seems that bottom MARSiN (an international marine remote
depth primarily governs the probability sensing experiment) to obtain ground
tt extreme wave height,, without causing truth on the surface waves for compar-
.a clear distortion of the spectral shape ison with wave data to be obtained by
trom that found in deep water during satellite.
the t;erman IONSWAP wave studies (See
ONRl. C-S--S by F.N. ress and ,.'. 29-
,:S3). One interesting result of the
studies bas the fact that %ith rela-
tivelv high haves in shallow water,
the ' ignific.int have height (average
her ;h t of the highest l/ i e the waves)
I'. " t olro 1%g l orltlated to the mean wave

e lo,!. It - con:cluded that wave
tr?-i. oit ext reme w-ind1 -oniitions

- 1: I e in teri d trom wave height only.
,i t th I I r't stage " f the de-
'' lll Of an air-eaint.r.tt ill

.- KN'4I it W.i real :ed thit
17-n I-, a 1 1 v I a %t la Ic i. nJ s i rs --

v e ,hor m I ,i , .w hn t Used n v r-r
-t ' e.1 1 " 1. . ," ;i I t C ". 1 .r " t'ril o

h .A. 'o t w,. givell t he ti', oI

S-i 1!1in all ! . , 011t1 t I'mlgln .1 last r-
',, d ing 1-1 an:en,,m t r I ! o air lv srm ll
*,': that iould e I t. . r ant I t c, ra .
.11t .A -Ie tr. n ii n a d w. ' :i on.
'!;;', "'Ink, , d ot hIrk. ,lre a €i t, r

,

rf al I viu Inerai b . e t o on o or no re of
the above. The 'rns rle .,! the dif-
•t-rental manoneter ha-. se,'le ted. The
main problem to be solved was to design Initially the wave heights will
.1 :ystem of orifices in 3-1 pressure be determined with a resih'.ance wire.
heads that would eliminate most of the The first program will be to determine
directional dvnar l. effect- of the the Reynolds stresses under various
tnrbulent wind over the water surface, conditions including measurements or

Through a %eries of theoretical the increase in stress when waves are
tidlies followed by reiterative trial breaking. It is also planned to monitor

and error designs combined with wind the relationship between the phase of
t'.nnel studies, the pressure head de- the waves and the wind structure over
,ign shown in Figure I was developed, them.
(Persons interested in the design fea- Mr. C.(.. korevaar Is a marine
tutres may write to Oost, who has pre- climatologist. The World Meteorological
pared a packet to send to interested Organi:ation has divided the oceans
persons.) The device is internally into eight regions and assigned the
pressurized so that air is leaking out responsihiltv for collecting and dis-
of all the hole%. This makes It self seminating marine climatological data
,lerning and prevents any sea w-ater to various nations. The Netherlands
,r rain from entering the holes in the (KN.I) was assigned the Mediterranean
sensor head. fluctuations in wind Sea and the southern half of the Indian
speed tip to .() Hz can be measured and Ocean. Yearly summaries are published
recorded by the complete instrument for selected areas giving monthly re-
package. ports of water surface temperatures,

The instrument is designed to be air temperatures, wind data, dew point
placed in a fixed position on a boom temperature, visibility, weather
extending from a platform or tower in phenomena, and surface waves. All of
the sea. The platform selected for the data come from ships selected from
field testing is Meetpost Noordwyk, the merchant rarine. The program began
a former "pirate" television station in 1961 and is up-to-date through

* 3S
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190I8. It is scheduled to continue until Year increased with increasing
1090 when a large atlas covering all latitu . . However. there are great
of the oceais is scheduled to tie pub- I IUctuation.s .t Constant latitude*
1 1 shed. var~-ing from 40 'torms pei year (1881-

Koneraur is also working oni im- 1885) to less thain ten I l901l"-.S) to
J'roving the methods for ship routinigo 0 tl9SC(-liod) to 30 l'tt-19'UJ. The
Ai v.rvi,:e ro-t mlnev c:31ried out at mean duration of 'torrms at ony given
K,\MI for tnuth of the likitch merchant point w As onlv 1.41 AaN s. Although

lO&I!I !ct 'ailn iii~ oith -Xtl'1:it i' the actual .lurat ion ranged from one to
rootes. The 'uccess of this vildeavor I. days.-

-ihOWIN b) t hoC 1 .a rKe !z-boI T 0 f L~ DuI I"g the C0 coa! 1. mV e Udv.. O'WSAP -
o '1"t .rib I N I ::: the e" I v, . Otr ~ ot naid,' 1%ind xoIloc itv measurements

in., wi th '' hi ps Iin 1 L) ;'' . Ih i 1uri Ii or one , t !e, fixed3 rast s (needles)
hadJ grown lit 19( to more than '00 nt-mi the t outr liS.- off the 1 slIand oft
from :0 companies. Each ship is given ' y It , (errtai Iy. Hie .istd a t I i ane ane -
atwo-day updated routing forecast rit s .!!I hti.!bei-

eve ryday.% -ig i v a nA 1 uI I t at XSNM1 . The anemnom
The results of us ing the forecasts It ,ovr c onsI ts % pfI1ropel Icr an. toroi -

atre best in mid-winter and are bettecr !.il I t Ii ha , o IvI I -. tr and,111 t o
westbound than eas-thound bec:ause of ilIl I;, ,, 4 -i n. the vert ical I ig.
-rdominance of head seas ont the ucest. -. I is%-: ir to the US (;ill Tin-
sund l eg compared to the cast hound all cii I I,4 '' t!Ic threI e k omponelit

ieg when following seas predominate. I he .wInd. 'a ti .1 In t h Is ex'e rinen I
he hest results are.* on the averagte.*. nw ("A % wotke I op b hi' co-l ab -
!I the European-Caribbean routes. al - z a tor, Sir.C Kirin. Prioi to the h-ind

though there are positive resuilts on -tid of, c.tf ', %* I I-i i h ad ' pe nt ;I g ood
o-her routes. The savings in time oIlv o f t lire I c,. e ioat Ing the iif rated
ate relatively small. usually a few therm omIterr a' .ian aIr boIr ne ints t rumen t
hours at most.* The big benefits come tetermine se-t ',itila~ temperatures.
tram smoother sailing, with less, damage

osh ips equ ipment,* and cargo. a.nd
,,eater 5 ortk-t .and afeti, 1-i - rciw
inl ese taIl I, s:.o- . tA(eietull- .. b

;-.i I, >um~cer T hey kr ma rKria i bet %,Ise-
the usu "ta. V 1, t V Va Ii I Ig A-a! ,i.ra thei
-oveon ant average, A shi; :s bet ter
,ring routedl rather than fol lowing

-' I-rtat Ide r out e.-
As -1n 0offshoo)t " f sh I '. rou;t I Ilt

t~~~~~~ hi i- r en h Atln ,I hn:~ vo
.1 r I . A r a n I I i e *h

*h lnti.north ,f lat. 2 . ave

ter 1.i11" vi 1 ' v In . r e I~ t ion

roI1s ire grai'Ie nt for '.i, JA Y
*h e peri-J 1.491 to I "'. on IthuI

,he du'pendende on ther i-e of vaur
I- ell Is the dI.str :bution and vnaria-

er the years have been~ derived.
At higher latitudes brtw-een I rom 10 it, 19'S ten experimental

.in.! 'i the number of eastrr- gale,; flights (with a Barnes PRT-5 infrared
i1 rr vear appears to varyv in a iway that radiation thermometer mounted on a D3
corres7Cpo7d% to a ( iumatit. fluLtuation %ere carried out in various %easons in
Ohu~h his been related bv 11.C. Willett a 100 km -20 km area adjacent to the

sther Q -40 vear cyv le in %xun spot Netherlands.
~, a &ito.ie wrtet a 100-page report on the

1-rom fiv-vein. Aiverage% for each problems of calibration. interpretation
us"- degree band i-f latitudr it was and the necessary corrections (KNNI W.R.

fouir- that the nuimber of storms per -S.The report is written in Dutch

3s:
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but has an extensive summary in Frnglish. The most Iiportant tool of the
IKrann's basic conclusion was that with forecasters is thec surface pressure
proper care the distribution of the field t hat is gene rated by the KNMI
sea Surface ('skjnfl temperature over fur-lav er model. F~rom this. the ex-
the coastal area can be reasonably teri.al Surge taused he pre!.,ure can
well represented with .4 standard error be ficetdirvctllv. Dhen the surface
of 0.VC, in a digital grid with mes.h in!distributin deriVed lrom the sur-
s:e of I.5~ km. fake -re-urt: field is. u-ed to forecast

One of the motimport.int functtivins the VXterl-3 SLIIre caused b , w ind Stre Ss
or KNMI I i the forecast ing of storm an! the set :1p caused by local wind

'irei.e., higher thiaoi normal sea. sti,-, uithini the N'orth 'sea.
leesdue to albnorn~al hind aind .all Y,.' of Timrimni present efforts

pre-sure dist ribut ions. Well1-known All' Venttered onI irproi ing the t-.curac%-
-sirtvs are docuixented! back to 142n ~ .: the( ffuatsCo the sut-fa~e pres-
Iwhenl 10,000i people prrshe' all! -. il ove: thc Nith >-ea and ex-

v llie ere -% ept finto *I'l %caj~ I m l ir :c lvllmn area %est of
.I str urge. ctI.n

Dr. It. Tinmierna.n is in l, IN iIi v. ma ru.nin anid G.\'. Pr~ilgsma
ho rk In~ on tf !he I;lpovnen '! , : !lir I I iiit v re - t ed in t he t enipe r

I c~ forrcast Ing. Ii 1lN; I !,,-. iturc !; Tri!0,11 ion In thei nca r u rf ac e
sr e ra i Ied t he eai le(ve Ihy I - iscr ems ' !.e,, ean . Ihir main inter-
:rM.l .1 an if he, seI a flowe' 5vvl v ., 1, .I:,, enideavor To model the near

ltikes In : ~ifl p.kr, ues i j, ' . ItI' int~ Iv ixed laiver and reasonal thermo-
tea.1Il 't .I-.ige to teI:> I!- I le(Nt . . I I e rci reaso fc ith N re

PriorU'l ", It to' I-t -he , c, i;. , ire .eri.e th1 IF1on, CCfIle ofe them
!,% 'I". e fot I ,': T h !c m'.i on the wea~rvglon hrae ete

t % e n t I, n a1 i-- 1t 1 ;1! i e ina a -;,t te-1 ( n underslK t hnd

r th r t, rfte, I - V. v - oi "a c I 'te re i ationh ip btwe hVather
31d 1,; thi-1e1.~.. Sne ht .-. ,:i un Ia ii te atr undestand-

re a nd n I e o n plesN il n 1- IaIonsN!. 1 l3aser. They hel ieve that thrse param-
C'1! the efe ts ot r' s"~: erlt n (et(rs mill .'oi( . dlret Input into

t..' the North -:ea th.i 'ne tnt', *hr -etcoroof;cal for'c i-.t inig in the future.
%orth Sea iro, n' :'-y-'-ei ; of Jhr response t .me tc %ool ing of

'tI .7, :. -t i!e' V I ,kC !e nixcel la rs is sveial months to
iis og iAs *.4 "A Ia In hinlter. k~nv major or

I -, t 1- ktr-!err41h'llv r -I' I t 31'a :11-c h i in the nixed
r ~ ~ ~ ~ ~ ~ ~ ~ ~ 11 t '- '111C ia. r*e o*. o u t 0

I, * # ; 1, sinc the responISe
I--- t 7 - a theI '-"I det reases to about 1ivC

T; ll.Smc I re~ J to t he In.,r ph er c
nn 1 !1,! -'a, 1. v 4:1 ,he-.ssm of thle heait

a!! ~ o * t . r 1'r,.ur( aI-.! I #: -wih Ih !i t mo!spI;erIe i c h-I ng e
%shal I w1 1r .? 1 t ',I it f . TiTC I

................- li 1~ 1.1 It Iz InGI ha.1 'h tht tied Iwt ran
7-, rr ,ai-i -lIs r esp i-Ic vait!.cr ole, It i ;g usin1g ainalogue

rth.-se c-sternal sto"m 'surres. -et hods ends to be better in winter
At the pre-ent t i-se. 'I-holir o- anid sumner than in spring. hwhen the time

r !.tr-ial storn surge, Iorcats -irr of devirlopment of necai--surfacc thertia-
n.Irt cve ry -;ix hour; for iy p11 ot t I ine i s verv ' ince rtain, and in fall
ailong the Netherlandq coa't . The ex- at the t ime that autumnal overturning
ternal surges% can be seen in tidlal bergins to erode the seasonal thermocline.
giligc records as they come into an,! Ocean frontal zones are verv is-
travel throuigh the North Seca. They portant in hinter. as their position
are first seen in tidal records at may vary by as much as S0 km in rela-
%ick near !he northern tip of 1,cotland, tively short times. One examrle under
whith jgives the Dutch a IC-houxr advance studyv at KNMI is the polar front between
warninZ of an external surge. the northeastward North Atlantic Current
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.trXC ' l l '!) .- 6:' t i' [ . !6", 6t1r1'. - .. .. . .... . .
: 1 a Jesr -r 11'St 6ih h

i t r ,1 ,6'. 1 i T, '411 TI %e 'l I I !.I ti I ALA/ItNI 1

, i:is' r';iill l irren? , ;6r?64l.4itli" on Manetohtydr6dir~amlc llItrical Poer 1

In the '.hallc'ver halter .11,! .artJ'. 4.1111 6,Cn1f'llion has held .lt lt!lI66'6) head'
r,,6iih tponrlphv, The latter resiluall '|iiarters 176 Pa ris. Z?,-2" April 19g>9.

nponents may he of a, rlative ,iipt- kttendance aT the meetig included del-

t~lnce durtn[ periods of low win..k or e~ation' from Au~tralial, Aultrial. Trance... lm s Y, r ! -* Iq6 
, 
, nd may vary sp. un r, Italy, tapan , he ' th err and',

e age ith vriable botto toporI raph. raoland. reen. IK. SA and the ISSR. h

Dirin these periods relati'ely smalll The meeting waS c~haired by Prof. Dr.'mponents f the resld al currrnts 1.11. TI. Rjetten from the Tech. nv;

aused by extrnal focranQ effects of Iindho'en, in The Netherlnds. The
or den ity d!riven ueirret mf a !1 ,a e ITcintific ecretrng of th meetnin

bipor one. ]

u1oI

in4 th , a o e Ie n!:r, uI(-e~r tI n % % h l t IN ( e d

topo r~pv. Te ltterres~ua qttrte in1 3 O Ap il 9-9

,nmpnen% nv h (i a elatve mpo- Atenanc at he eetng ncldeddel

ranr dirif pe iod oflow ind; o ega ion frm Ai~ttlia Au~rja trnceAI % Y71 - -: :9 6 anI ma va N- pa.Ifu grv It ll., -la an. the %et erl nds
tialv wth artblebotom tpogaph. Folad. urde. M TIA. nd he SSR
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V ~.'. Chern-she%. ,The lAl'A c ten- lUrtherwiore. juint Ruu-ian- lai~~n .ork

I re fecrctrv T o t he M' 1 1 A Ison I roup .js sond Inurd in 19 '8 1it thet ilr% .I ill
* .I enn. At A st r I . hec USI ',(I s c r, 'lull! o an1 r l .I Imelt Al I A I - tI t id

I ! omr ~I , c Mi. tame s I . MIII vvit tI! k~i t Mi4ll) Iiitit ,IAIIAi on . AT the ;lusent

tor ol the lli 'is ion of !ts hrhlog- it-( the kuiiss isa' .I( not r vin l I .4 ,

* W 'CIl h ill Higher !.li 5 .i n1 At I' leA! V41uC 1111 L'kVg~t e in h i~m- i
A i.A 4r . Ii oi tIt till o I I h v Re % v t i a I

I !.ii r I nj 'S it, ,"s ot t%I Sit I). In I y iii' i1 1 tie Anme ist,a p o rr
?IrIST FO (11e .'I t ic Is %as Al A . - L 5 A I di 1, ,l-t . t 1 st g
ton it"f T hr rl I to I he It IId i. dicj i r ig? h oslv r(5tig Is

* lfncrl on Mill) . Ih l eIrc it% a.vo IIng trI )seT hl eii I Th' mrailti

! hem re, e I %CJ.I ro thr ust o~ tic 1, ;'ogrAl Is vad Ing it-
!A ,> he '. .mnd It a Ib. v Ce th .e I o Ime n ot st oiaI-t I IIr ill) pok C I

tI \AI 1 I t 0 M-1 It tC is '. ! IVI t,. l at it'll IIIn " - I 't('1I h I un ts, . And

vC *e i ofi~ the I nt 1 ti. t Io :.I ! .I t er J t ( t h Is otr IveI t ht theIf.I.e

*'rr;.e.'. t I r teI re'e re~ tl %v tb. J(,ut' t hat ThI , o hI t ~I %I

I I "'I I ! "N'IrI% I I i.Nil fo e
.s"ssi rb. , A run th

a I. I ou

r " nr ile ie ,ay I v nii I it Il tJ If isc he'' 1 nI CAI O

.8 . 1i .1; n s . t o % c i t ' 1 1h II os

; ! !ie r :i I~ %;I o~r at iin er h it il t nd 1' en t r als I. tic

f H"mr1. e kr Je -a ilt t t he isIfa 11 itv.

CH in.1 .f.I.....I.......I t

t 
1 

?i. I n, io *~ 'ts~ a I th Il %A Ii * I am A tI iN( ili vn ' ,. e I e Jt the

.Is e~j the thrat !.C cl r ns ofar~e i o , on, Inu uh laes re-nng0

I l r ' I in I" j V. 'e 1 1 ma trt i '. ?.ol ,A 10Cser oeiel t isr .

it! I n pioline int re1ill in( Ma;rk- . % I , id It hit e e I e.Ia I

ITIts b 1 t-i 'he con 1ge?,er.t0Tl I~i. r n ,i *! 1 Th

C~~ ~ ~ u .~ The Int IatIN ;.1. JalqIIOn,1 ,li' e " M'ICal r f n;'e ;t t,.c Ird fo

t .. . I . ,k %."f h rr Hel Ii j 10 in n In udIn ruul , o: Jn ut t, It~y~i1  xh Ing ,
r A Irr ;1 t ,a Mto hr ved p.e s ri tlane ro dn 110 vuni~ f

I rt -Cr~rs in It41 -h Mai- isi iii i riper imen - m-t U nI Ita

*..nset, w mi w in Rit a s -. an I enrt' In 1 c91; tit i'i.* lat . kit-

%,r t a , An r ee I th - Iiod a IIt a ir101. a t 0. t- I. I % ' o r 6m ug-IavIa t TJ p. v l IIIh

r , ,.& , !g qag e u f tr, i J h e Iu tlnt.i n lu1 upe ondu dutIIni a t he a e

; J ~ ~ ~ '44 I 1n atV Ir 1 t f ac t in gr .h andt kharnc .. ue. ir. "zends
ui th e -~ '..ricri o.spel i ng'ft inj A' loi uit.th n.* that tt iencrt

re less I 3 Itn-,the Ruit .Is- at' r In the plannin %I et t.1 l% tv Ti

iser r anih iiitwok t illi P ln, in. Te t ort in ite Out4 T-a~i ha t Wil' i
the ;-rr i s-lico :nlfret" Ith th intsl onidered mo.repi. f la indu c.'ta rroe%

ttosis. w~iith lga s-an the iet-. amet- Ins apiti iisi.r 'he - lrower covr-

,*f e %i.- n c turse iall ir pehellet In' p t h fuure atin .it I% ept i tha tem

;.In The-tun o Juintt -irs r. flow. in~ phani ~ill trr plaet in n -a~nt oeal

in" t~Phannel.c wit llugr r intng the alil % it thc nch' thI .h 'le~

ttjlvo dvt. notc aitof i, t Rians arnThe Itlianin reotgtae Iohroer

ti1Pchanel Anit wigth aia in the es-lof.n in. %prgraini.ha pcower thner'ion.l

st!iis' of the pro;'ert ir- of flowsi of for Iondukt ing Wli experiment, in-
a plsaOf coal %ohs o rdsts olving 5lan~ s.Alt'o it ha'.
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innoun,'ed that the It al tatis . ill be rilt vJ. alit ow Ing to tilt rant imrlv death

5:ooperAt Ing wit h I tndhoven on M4illt %hock of Prof. S. Gouda. M4 host during A
t kbe CA Ie r Irent s*. Other studies in- vis it to ItI'll was Dr. Rene I latt of
volling solar Mill,) here indicated. Al the Inst. of Aerodvnamic%.

thoug~h studir, Inovn I iqui netal I PFL and I TH: Iliienissi sche
And thillas b.11 AN lalrel lissolitr1 Technische IHO~hschule. roGr ih) Lonst i
h t he mianor rve A rchrrs III MID1 POker title the Swiass 1-edt ral Inst it ute of
,onsersti.'n, it uAs dislosed that lechnology. These two universities were
there is Interest in solir Mill1) power dii5u5sed i101 recent airticle llv
At the Ben Gur ion Unit. of the ?segev Nyhman (see i. N (r10'- ' , 1 1
In IsrAel. Prof. Horman Brannover of At the lIst . ot Aerodvnamit.- I saw
that ti er'it% is 5 ondU. ting sYstems hork by Dr. IB.P. Titiong oni )et miingf,
studies that seen to indiate kettainl III which the fir field from a l-km-dia.
ad!Vantajjs A long % ithi e~onomlc sompet round iet ot Re~nold% numiber 0.00(, %as
itiveness for %olar Mill'1 power A% com- !beinj studied ls? ljser Doppler velo o-

A .aned t , mo re , onve nt ions I f orms of IFIe~tecr tec,:hn ique s i n an II I ft rI type
"1 .6 1 eerg v,1 oVe: iona 1,. It has a I so tunnel Ot Lont rAIJ on ratio 1: 10 wit h

irported tha! Mill,'~he generation s A :' 'm .S tm Lross sCt Ion test %ses
ivit t irIn rjn~r and In (rruanv- are t ion and a test sect ion vclos it v 0!

;nesent 1, In Ii~o k, rh % C* Turbulent buvrst ing In booonY
ih,,ugh the Au-4traliAns 3t,! nu t arv la&%ers was 31%o becing 'tudied onI

inIn ther ..on'erit ion to hold the 'th .i 1. 111~ long flAt 1platv in) the tuinnel.
17ternAt Ion%.l knferen 5 e on %4W Ile, In1 .1 suplersOn1, iUhin!A tunnfel h ith A test
ri.cal Power (.enent tion, it has, idi- rCstion toss sec:tion (i! 4 k m 10 k sm

, AtJ .mt thbe I am son t~rosap houild re A:, .1 M.Jh numre oif 1.8 Al t a t agnla

-I, fAvorablv to An At. t ral ian proposal ion pressure of *a s.1% I the t ra lec tor
A A;' Au I seiIs t' Mert Ing oni openl- Ut part ic es susperndedf in the flow

" it coal-? ired Mill1) In SvN*rey, here ploted afltn going through an
Australia in \,epteuber 1 )4 1. "'iique %hoAk wave. The pirtil %cI s~Le

Dr. ".Rud~lin, of the P lept. of 64% of The order oi I .nd 1!,c on %ssted
terrgv haN roninatcd A% A! alternate ., oil 3nd later drop.Ilt. The %hInid
n-whcbr of( t 1-. %Pill I Ia ion 'roaup andI T Wmnl ! 1shargV t" t he .itnMI-oPlIe.
hAI i'rMAn Ot t he Ine matJ I OnA I PI'tg rAt Another . Ind z tnnel sel upI for 'I uds n
'rim i t tee t or T he next , on ferene, . I I(,%- in.1dmmed k-s5 I IIat Ions had a testI

"x;ur or the I ort)toring Inter reii in 'cm wide ri high and
r at ionItaI sonF r r.- n ce fvr k A And %el rIIt c' up ti-Io C( The tuanel

.Vn-5  is e in a sou ahtI. t 4a rt i I rcn !had.l I ,- , on;,onnr .? ITTA in ga3Uge tes It

n.
A proterct of sore intrest was a

h't~ uater driven -nprsonic 1loh dokhn
ENGYINEERING3 I uine I. T1.e tunnel had ano:I de -

igne.! for 'ta~h 4 opecration in the test
,tion. b~ut onh MAJl; .I, has; -ern

t'-us tair a~hae-e1I. A lar1ge boi ler in
T;0 T)ilRK4A1 ,t I I%C , AT THI I (OI.! Uhhih hatey I, heated to .S)O"( at 5,s
r-r77rMTr 77 TTIAf7Il 't Iar Is 'onne~td to the prTimar% no::le

ot an7 elector 01lih senies to move air
The 7!%rrnal irraces 1ivI I on~ u o f t he tes %t sert i on o f I he h in d

~tte Ss I e de ri I n,1 it I T f Te h-n tune r In this anner . runs of the
n g in I n1Ais A ine -I P I" n'it o f or Irr of I minute in length are Ohtaln-

1be In-,titute of Vherisotvnai 5 .. the at'IC In a deviCe that is far theaperi
lnsltitute of AppI ii- Ther~onranics. ti;An the usuial tvpr of hind tunnel.
An.! the Itiueof Arolvnai,%. In another subsonic hind tunnel do-
. r k-lpr of the activities ot the Pi tined for studyring the acrodynamicr

%i %ion incl~jide theriuo~yvmi, nechan of buildingt and structures, the
ic- of fluids., thermal machine%, ches- at-nospheric boundary laver can he
i,:.%I pro~esses, and energet ic;. T h 0P modelIed . Thi r tunnel has% a test sec-
In st . ,f Thernuodl-na-Itit . I is nder the t ion of dimensions '0 (m in width.
direct ion of Pr -f. L.. ''el he Int. 10u0 Lm in heLght and 10 a~ in length
of Applied ThermodvnAic% i% directedl in whach veloc itijes tip to I~ n/%ec are
bv Prof. Pr. P. SThter. The Chair of attainable.
the Inst. of Aerodynamics Is at pres-
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In the Institute of Thermodynamics,
Ingincer Rudolph Dobler is studying ___________

combus tion processes in gas turbine F~
,ombuntion chambers. In this facility
la1JUid hydrocarbon fuel is being burned lViDVice
in JAr At a pressure of 1.5 bars.
The stud y is particularly concerned
with the formation of the various
nitrogen oxides. Itouevc'r, there daId L'INSTITUT DI' NrCANI1QJE DES FLUIDS IN
not seen to he any means ot changing___
the gcometrv of the combustion c~hamber
or the iwirl ratio of the flow. In The Institut de NWcsaique des
.a neighboring facility .a total energy Iluides (1I4F) constitutes the Depart-
Jo~ule was under test tor the FIAT ment of Hydraulics of the Ecole Na-
korporation. This module consists tionale Supfrieure de Flectrotechnique,

ot A 1-liter automotive engine con- Vilectronique J'lnformatique et
P. c, tedl to .a 2-Wgenerator from Which d'Ils-Jraulique Sc Toulouse. which in
All1 heat as tecovered. The fuel used turn constitutes one of the three
I, methane producd from anim.al Waste. lcoles %ationale% Supfrieures of the
Ihc uinit as Intended to piovide energy Init itut Nat ional Polytechnaque Sde

LTf Armsn. Toulouse. IMF is associated with
Irn the InstitutV of Appliedl Thermo- tKS (French National Science Founda-

Ms.sa''r. Thorsten 1 rAns. on is tion) its director is Prof. J. Nougatio.
%td I A 0g1 t rAnsona, f low In turbona- The personnel associated with this
h 1Inrrs ,Ascades47. The t rinqonac turn Inst itute number 114 and consist of

nel test se'1tj on 180 l " high bN. 11 professors and directors, 24 re-
100 Van wide And hasi a p~ressure of sesarch associate. and research assis-
I Ate. The 'Ea~h numberT 11 araletarits, 14 1research engineers, 46 tech-
l.on 0,3 to 1.f*t l"Ire Is two-Jimern' sorsal nai ian'. and administrator% and 19 stu-
flow c.In !-V set k1, !'N seal ing the endsli drnt researchers.

t the -,late% again' t "'.v sItes of Ini A labo-.atory devoted to the
h idtun .. ' . atstuidy of t rinspo rt in porous media,

tblales tI Il a.,~ a- .so be carc. Ic. :%rrge Bonies described the three
oalt .facets of the research program as

The mrnrg atso :pT sOn an aI gas sIunies of sangle -phase natural con -
f IC % Ie wt h ,,-arIt 1, I1 r 1-r IonIe ,on' ve.t ion, two-phase thermomigration,
tia 111nn a; h"1 rt Is in , I 1J.!iI a nd mult i-phase isothermal flow.
In I .Ine, I Ia-n w aIl p"s i. . -1 V~p I."j Ia In the single-phase natural con.

in as, an Cenerj: .0-'? a-nc 1,du .f Ct ion transport studies, a Itenard
or t A a-tIAt. h- C-n i. I .iI apaparatus with a laver 5 cm thick and
per flr-.e V. I ni r [),I KY r rc knrs s c . 1 m x "0 cm in area is being used
as ai,. stdvrs the, -rira~nk of to study natural convection of water
aIn eaa.1t fIa-t p'l -te c olar collec through a uniform sand bed. The con-
t or *T~ the rr;- triag and fall Iing of a vection I-., of course, d-iven bya
strartiied tot water stjOrage tank While temperature difference below and above

I-a i c -%In The trTAfa,-atIorn. and the bed. Natural convection with the
the sertting up if A naaltistagc flash bed in a horizontal position and in-
t-.lini:atton ;-rocss that could clined to the horizontal have been
%-pcratc wilth variable energy input,; studied. It was found, for instance.

s Ab s solair energy. To funs tion that with the bed inclined to the honi-
s~a~esfuly suh a process% must pre- ,ontal, at first a single convective

vent the tiverflow of ;ea water so that roll with its axis perpendicular to
it doesn't cont.ininate fres;hwater in the direction of Inclination filled
ther freshuater collctor% and also the entire bed; the flow direction
the blou-bv of %team to the nest stage for this single cell was in an uphill
of the flas;h proces and downhill direction. When the con-

The foregoing plus- a number of vection was driven with a higher tem-
interesting studlent eseCtises including perature difference, however, another

soktube and one-dimensional flow convective mode appeared in which a
-tudlies made oe feel that a Worth- number of rolls were ali gned with
while programn is being Jeseloped at their axes in an uphill/downhill
the [Pfl.. ('artin Le,'en)

3S7



.firection. S ingle-phase Ithu ral1 I EN ...-I through a pipe ire carried out
dtriven natural conve~tiort was also to e'.aluate the effect of polymer %us.
studied in tall cylinders tin which the ;.eriins of Iterboxyl-methyl-cellulose
Aspect ratio of the cylinder And bound- oit t hec flIow propertIeCS and alIso to
arv conditions on the sides of the cyl. e*valuate the effect Of aging on the
inder were varied. polvmecr. A study is also being ton-

In the two-phase thermomigrat ion .Iukted oil the propert ies of sinovial
research program, the problum of Auto- tlid from the joint% of animals, As
vaporization Of A high enthalpy grother well A% aging effects, on the proper-
mil flow entering re gions of low pres- tiles of thi' fluid. A% far a% I coiuldI
sure is being .tuie. This re.:.earch note. the theological work i, purely
is of importance in the area of geother riperimental * and no mic roscopi, basis-
%ial energ)Y extraction where hot ground for microscopic properties i- being
bwiter seeps into lower pressure areas invesCt igated.
lose to the surface and and flashes There is an interest ing prograr,

into steam. in turbulent flow research at the I1,1I
In the program of isothermal muilt i under the direct ion of [Dr. 11. 11- in h.

phase flow through porous mediai, in This involves experimental work ont
whi~h the flow of water And oilI mixtures turbulent jets ,And wakes,. the applI
is being invest igated. it Wa5 found ,it ion of turbulent closure schemnes
thit when water is used to displace to "predict ion" of the a~rrage Iflow.
oil fro . a porous sodium. the front andl Actual nutier i. .il inteta. ion of
between the oil and water is not at the %avier-Stokcs rquations to g ivc
all distinct, but rather smeared. I f %(M detail Of the t~lrtulent .. ArATJ
fec ts suc:h as the pireferent ial wet ting terist ik s of a flow. I speCriment al work
oh a medium by one or the other phase onl a wake behind a , WIinder is, being
And arillary imbibations are being .irriCd out in -a wind tunnel of , ross-
evalutetd with respect to their effect c,~ t ion t0 km - 0 km, lCO cm in leng:th,
on oil rec~overy. Such research in with .a "44% mon I low velot it% cap'abilI
transport in porous Media at IS9I- I is iv o f %c c. 7hi' is an rvttrmcl
s-upported in large part by the Inst itut lo-ublnelevel tunnel such that
Fran~ais du Pftrolr. the level of turbutlence i% less thin

In a laboratorv devotedl to pollw thie noise involve.! in the hot-wire
ion studies , uander the ftircit ion of .fiano t Ics. irs-n . I he k % inrde T

tIr. M. Alqluier, I saw , ome i ntcrestI in ;rda t thc wkke is , Am i n JliametIev
extperimtents involvinK the tran~port Pic ata fron the wake of thec tilnJer
of sOlid particle% bv flui1ds . In onte on;,arc ver%* well indeed witfi the
o f these experiment, tIh e t ransport Jr~ ITkI Intcg rat ion tf th tic vie .r - okcs
of solI d part a:ides by fluids At a ku,! -iualions biat dors not seemI. tonopaire
den enlargemenit was bcinag pursued, And -1 well wit9  .1aN of the varisou tur
one c~ould note two different scales liutilncir Ivoute model, thu, faT pro
Oh the c i1.ulaing flow urrent,.. The r d e.
filrst of these SCAle. a% associlated In another apparatus the turbu
with !he suddern enl atrix-nt -. the ck~ondl I ini di1ffuilon oh , -60on hios ide in
with the wave breaking of the shearini a tet issuing from the end of a long
laver At the edge of the let issuing 1,ipr I, beCing stujdied. The ;,Ire is
from the s-tall vpening into the lArgr oriented vertically, .ini thc- let is
hars"er. In this %tudy, the t ra)ec tors sues dow.nwards from the thot ti- of the

of a single particle w.as studied by pi pe . The Rvxnold's number of the
d!AtA reduction from rerde,d 7 pie. fullv developed turbulent flow in the
ttircs; thus the observation' of manyv pipe is 1,.1100l. ( uriouly. the Itt
pArticle5 yielded statistical transport emerging from the pipe begin-- to spread
data. The notion of partitulate matter immediately -it the same angle as that
in swirl tank% is also under study , 0Of the far'-field of the let. The av
in An attempt to cee how the design crage velocity listr-ihut ion in the
of %tuch tank', kosilJ be improved. pipe -ceems to predispose the flow at

Rheological rtudies involving non- the exit to an a:imuthallv perI Od a
Newtonian flow% of long chain polymers disturbance of the same form a% that
in solution are being condin~ted in a of the far-field %velocity distribu*
Poiscuaille flow apparatus, and in cone tion. When the jet is turnedl off, the
and plate rhecoacters. In this work karbon dioxide spill% out of the bottom
steady or pulsed pressure-driven of the pipe in much the same %ay
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that a buoyantl driven plume emerges Dr. N. Coantic. It involves the use of
from a chimney. The mixing character- a gigantic ind tunnel with a 40-m lonKt
istics of this carbon dioxide plume test section providing .an interface
are therefore different from those cases between a ,'-m liter depth of w.ater and
in which buoyancy effects do not pre- a 3-m depth of wind moving over the
dominate. Attempts at modelling these water. This instillition as disku 'ed
flows using Launder and k-, closure earlier by barcilon (See f.A ;0-0:3S,)).
schemes have been carried out by An interesting problem being Stud-
N. Patrick Chassaing. ted in the program of lot speed turhu

Numerical integration of the com- lence with or without heat and/of mass
plete Navier-Stokes equations for re- transport is an experiment in an liffel-
circulating flows in sudden enlarge- tvle subsonic wind tunnel with a 12-m
ments, rearward facing stepS, and wakes long test stction of SO cm - So Lm kross-
have been carried out by sectional dimension that is provided
M. Gines Martinex for a variety of with a plate for boundary layer studirs
initial conditions. In the Lase of on the bottom of the tcst section.
the wake, a fundamental oscillation l.ated ;-m from the leading edge of
dominated the flow picture. the boundary layer plate is a porous,

The 1I is pursuing a meaningful sintered Alundum section that allows
program of research with very capable tjtion .nd heating it) tike place. In
personnel, excellent equipment, and this manner the influvntc on the devel-
extensive facilities. The researchers opment of the turbulent houndar% l).t-r
are very much aware of the latest de of a temperature step at th, boundary
velopments in their respective field% aind of suddenly appli-d suction is stud.
and are contributing actively to them. aeJ. 1he length of the porous plate in
ittartin Lessen) the tunnel a, 2 m. The velocity outside

the boundary layer in the hind tunnel
is 12 r/sec. Data acquired in the tun-

nel are used to check a theory develo,-d
Tiff l'SrIT1tT VI. 41CAN;- ,?Il. S.TATISTI UI! bv fulachier that purports to 5t.ibl, hi
IT I. y tr r 3 " ]q Xra Tpetral analogy between temperature

and velocity fluctuation% in turbulent
The following is a report of a flows. The difficulty, however. is that

visit to the |nsitut de Mecanique turbulent temperature transport and
statistique de Is Turbulence of the momentum transport involve somewhat
University of Ais-Narseille. one of different mechanisms in that tempera-
the well-known research centers in ture transport is limited to the unve
rance, that has been toncernrd with breaking region of the turbulent flow
statistical turbulence for a number %hereas momentum transport takes place
of years. Its director. Prof. A. Favre, wherever Reynolds strsses exist.
who has strongly influenced the devel- In another study involving the
opment of the Institute, has recently turbulent mixing layer with an asvamet-
become a member of the french Academy rical distribution of temperature,
of Sciences. lulachier found regions of negative

The details of my visit were or- production in the flow. an interpreta-
gani:ed by Dr. Louis Fulachier, who tion of which is that large scale eddys
is a Ntitre de Recherche of the lose their energy to the average flow
CNRS--Centre National de Ia Recherche field in this situation. A similar
Scientifique. the French National situation can occur in hydrodynamic
Science Foundation. Fulachier grouped stability in the ordinary shearing
the work of the Institute under three layer at extremely high Reynolds numbers
categories: The first, the study of where viscous effects are negligible;
turbulence at low speeds with or with- in this case an eigen-disturance with
out heat and/or mass transport, is a wave number outside of the unstable
under the direction of Dr. R. Dumas. range will be damped. Since the energy
who is also Associate Director of INST is not being dissipated by viscosity,
and a Director of the CNRS. The second it means that the resulting Reynolds
is the study of supersonic flows, under stress increases the average flov veloc-
the direction of Dr. J. Gaviglio. The ity rather than retards it.
third program, involving the study of In another wind tunnel experiment,
the interaction of the sea and the at- a 3-dimensional turbulent boundary
mosphere. is under the direction of
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laver on a cvlindiia! body with blunt ATERIALS
rounded ends is being studied. The
flow direction is axial. and an 1-u-long
section of the cylinder with its lead-
Ing edge I 1/2-an behind the roughened
blunt nose of the (1-co-diam. cylinder
i, rotated. The tangential velocity
ot the rotating sec~tion is. approximatel' 1h& Cl1%TI RN Wk 0 l1) I 'TUII S IN PARIS
equtal to the axial flow velocity of
12: m/se, over the cylinder. The thic:k- I rec:ent lN visited two research

n%;of the t ransverste boundary layer centers in the Par as area whiose primaarv
ovrthe rotatingz portion of- the cyi- Interest I, the study of oxiides. Ac

ander is v-erv thin, being only of the tauallI. neither of these has the word
ordJer of 0.0S mm in thickness. I t I- VS"I n It I tItleV. and t he re is ve rv
would seem tha! this, flow field on little s ama Ian tN between them epet
the rotating port ion of the cylinder 1Ibat they are bt-oh labhoratories of (AIRS
shotild exhibit a Goertlter type insta teliTre National de la Recherche Scjen-
bility .and result in helical vortices lita.ue--the I-rench SS1i: The Iaoa
over the rotating setion. to are de' Phvs ique des hMateriaaua , whose

Ani interesting experiment in tur- !iiector a' Prof. .1. Phi abert, and the
t-ulent flow in am Pipe with a %avv wall. *a,boraloare d'ltudr el Ar Syvnthes;e%
where the pipe diaimeter Ias- mn.-and dcsMi..rostructurvl, darec ted b"
the rotationally svnmetra. wall wave PIlof. Maix Paulus.. Phillbert is asso-
has a wavelength of ' mm with an amc cij.ited with the 1Uni%. of Paris XI
', I ittde of 3 *SMmk, I, bC 11g Ondci' terd t- , u bt haIs C\R-' latboratory I' IV
an the Revnolds number range of 10,(-0 & e a' a seprjzatv itc, in Htell evue,
to l4o,'loo. The pipe length i, m; kr wec'Nt V ear.4 1 V.ra I On t h
I~ruec is estaiblished at the en t~lr hand. i'.41ua 1, .1 riofessoi at
tranie to the pipe by- rae.aaa of a rid. thet inst tut Ion *',.t is ;a1N(, the Io-

The nean flow -'bserved in the Pipe atlion of his laboratory, the Lcole
I,. being on;,ired with the numerical 'aap,0riCure dI Phissique et Chimie In-
notel ing of the tuirbulencer with a !!Altrels T sit ICS JL1 , in the Left bank

1-.Arc sc:heme. o~f 5 ourse. the tur Alrivrr I is area of P'aris. Both of these
Isalence y.aused by the grid at the 3av fill-fledlged ('%R labs, as opposed

I'~ go I the ;: ape has ye ry litlt 1C e a t i e r itv 1 ab w it h part a a I C NRS
to Jo With the taarluleaae ausc , N *a ve t %so, de 1 'U n iv.
the wavv wall And the result Ing lo .'l Ce IniTTrstingIv . Ph iIit-ert
An d, o r globital I n t abi i it I r' . t IThe boa rd o f d ire k tors of Paulo''
h ar,! To 0 ' C how A 0SUT 5 Lor shea wS UIt h lab it 1not v ICe v e rs a
r CI ' C tIv r da t a ma t ch ing pa r ametersr Thcse two laboratories have qite
t ha1t wolId wo0rk fo r t h is- exprrIment Ji f fe rent goal s and approaches to the
oul Id a pply t o any o ther rsItua.4tIon. ut IV o f oc AIdes ard I n fa, the na-

In the program of tUrhaalen, c in tcarc of the oxdsbe Ing studied Ia'
supersonic flows. * tavigl io and oworkers , I iLa I1 d Iftferent . PhilI ibert '5 lIabt,
have been s tudy ing super-,on ic wakes o i -T o rv is a nte rested pai imaril I i n t he
1%rkoued by flows tansVrse; to aQ 3kITA I s, r% %hanisms of diffusion and p Ias-
taltar cvlinder along with rotationailly tI, deformat ion in oxide single krystalIs.

'V"PtletTlc turbulent wake I low . ln for On t he o ther hand * Pauil us as c once rned
tu.nately, in these %tudies the sa:c with the MIC roslr1Iactaar Of multi-corn-
f the wind tunnel as such that it i'onient argregates of oxide pow-ders,

was not very much greater than the ,articulariv as affected by process.ing.
extent of the wake, and at could he Plhilibert'% laboratory at Bellevue has
thel -uch large scale structures are two main group%: plast ic it y (J. Castaing)

sti'prs~d b th gomery f he x-and diffusion (C. Monty ). with smaller
periment. In the wake "near" fields,. groups for interfakes (A. Gervais) and
no large scale turbulent structures thin films (A. ZImC and C. SeIlail
were reported; it was observed that Most of the work to date has been con-
transition seemed to occur gradually ducted on model oxides such as Nio and
an the shearing layer. It could be Cia.(), with some work also on molecular
that with greater time resolution c r ystals, and at is intented to extend
f%horter exposuresi, the large scale the work to other s.ompounds,. such as
turbulent structuare of the shearing ,I(. This last material has the pos-
layer% in the near wake would be re-

vealed. (Martin Lesseni
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s Itil ity of appl icat ion to "ceramic" CuO and Nil), except that here the in-
gas turbines, of course. hut the smell terest is diffusion. Several workers
ot applications is certainly not very in Monty's group are devoting their
noticeable in this lab. The laboratory time to the systematic study' of oxygen
has a1 total stafft of about I" scien- self-diffusion and impurity diffusion
tists and about the same number of in various oxides. including 0 in NiO
c-tecn icians, no t c outing th stff anuhs 0 in Cu,0 (F. Perinet) and

of services Nharedt in common with other impurit ies in Nio (N. Tabet).
laboratories at the Bellevue site, The secondar ' ion mass spectrometry
such a, e lect ron microscopy * x-ray (SIMS) technique of surface analvs is
dittraction, SIMS, photography, etc. ha% beei adapted with a high level
14v the way, these labs% ire situated of precis.ion to several aspects of
in an elegant building that was for- these oxide diffusion studies. For
merlc Isadora Dunican's "Hotel Parti, - example, in oxygen self-diffusion
ulatiz," which. unfortunatel y , has stiidies. SIMS analysis has heen used
haA a disfiguring addit ion built in to determine the depth concentration
Ir-on, of its original faiadle. profile% of 1*0 tracers in nickel oxide

(atangsmain interest i% me inJ copper oxide. Several methods of
,hatinism of ,,lasti Cdeformation, and introducing the tracer-. are used, in-
oki ides ingle a.rv~tals most kommonly luding heat ing in 160-rich atmospheres,
( ,O. \iO. ort Al 0&), *are nterely a means1. ind ion ipl An tatI i on. These 'IMS

t. dv these phenomena. P1 I.It i. stud!i v have y ielded qJuite different
'!orm.At i0n is sItudied OVer a wide rvsul tN for the sel t -di f fus ion co-
:,nge of fenperaturr', u% inK high pur ity rtic ients and act ivat ion energies for

Irsst r,! dopdwTh V3TIQus irpur' tic,; 2 i 1 usicon than those obtained bv clas-
to, example. rec:ent work ha% been :on '-i.ml atmospheric analysis (measurement
tI c te on1 Ol I I Vo A and Mn-oe %I. the amount of oxygen used from the

e ln prep'ara. ion an". s! ru, tural 31a -osphre) . he atmosphere mea--ure-

Sharacteri1:at ton is very dnandi ng - Its s cl give Much lower values

ha ve .i roItitud f,-f ect onr c r v tl pe11,vr t re eas i c tJi ff us% in thItan ma a Ic t u alyI
bt :zon and so in turn on the defor c t he k. a'et than the SIMS results

mt Ion behav ioer . Srr -l .rrett x-rav tW eV Itm. V% S.t' rV SIMS for 0 in
topo'g r aplhs, , h i't tI ng, t r Ansission 1 01
elrctron mic-roscopy T!Mi, anA other I.)tt implantation, which usually

teiiusaeuedt hrcei' i u~ad to modify surface properties,
t he I trTuctire o1 th ve , r 5 tal1s ,as -jrown h1.1s alIso beenr used hi worker' i n Mont y' s
and After dleformation. The basic in- ;:roup in unique experiments to deduce
tornation ottained inclUdes the glide The stopping power of metals for charged
svstemis) adarted b- the trv-tal when ;-articles traveling in them. In these
it iplasticallN' deforms;. T he ac t iv\: v';'eriments, oxygen ions have b-:en im-

ion volume for plIastic defornat ion ;inged on copper single crystals
is determined hi deforming the ci'.s Tal% oriented suich that the ions enter along
in onprrssion in an Instron ra0chine various a hannrl log directions in the
at several strain rate%, or by% strvs'. lattice idirectionst in which there are
relaxation tets,% The ata reveal- linear open sraces in which the in-
.al 1 srts of interest ing phenomena3, pinged spec ies can travel ) .the ions
'11,h as in the case of Mn-doped! %101 -air, %lowed down energy losses occur
serrated flow, antl alloy softening, owing: to nuclear and electronic col-
whose complete interpretation demands- I is ions. The 1 0 concentration pro-
lractiled studies- The Isboratories- !les are subsequent lv determined with
for these studie% are equipped3 with the ';IMIS. The work is being extended

son' -rv na-at purpose-b-uilt rachimeL from cu to Al and Ni , which have the
for .-ontrolled Aefornation. with ten se ctrs'tal structure, to observe the
per ture and atmosphere control. The stoppin wcra fnto fdc
lb .)-ItV TtVM at Chatillon and the s vn - tronic configuration.
,hrotron x-ray source at Orsav are Also within Mcntvs- diffusion
utig in the s tructural charac teri:a. group, M. Brissaind is s tudying self-
lion phases; of the work. diffusion in single crystal% of pivalic

A~s in Castaing's Kroup, Montvs a. id by mean' oif radioactive tracer
Froup, i' engaged primarily In hall, methods. In molecular solids of thi-
qikjdirs in well-known oxides such as sort, the mechanism of diffuision and
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the point defects involved are still may be because of confusion between
in question. For example, nuclear so-called "intrinsic" and "extrinsic"
magnetic resonance t%"AR) and tracer properties of materials. Many physi-
diffusion results disagree, supposedly cal properties are "intrinsic," i.e..,
as a result of variations in crystal microstructure-insensitive, in that
perfection. Some studies are also they depend only on the fundamental
conducted on metals, most notably sur- electronic structure, state of bonding,
face diffusion work on nickel, where and crystal structure of the material;
a grain boundary grooving method is this includes such properties as
used. melting temperature, elastic modulus,

The laboratory equipment sup- coefficient of thermal expansion,
porting the work in Monty's group is Curie temperature, etc. These proper-
very impressive. including special an- ties are generally not sensitive to
nealing furnaces (for service up to variations in microstructural param-
1800C) with atmosphere control, ion eters such as grain size, dislocation
implantation facilities, single-crystal substructure, etc. On the other hand,
growth and cutting, introduction of "extrinsic," or microstructure-sensi-
radioactive tracers, etc. tive properties include such measures

The activities of Paulus' labora- as yield strength, electrical resis-
tory are in direct contrast to tivity, etc. However, the intrinsic,
Phillbert's. Paulus does not want supposedly microstructure-insensitive
to study the ceramic crystals them- properties are not always totally
selves, but rather aggregates of many unaffected by microstructural changes,
crystals. He is particularly inter- and one of the goals of Paulus' re-
ested in characteri:ing these aggre search is to delineate these effects.
gates in terms of composition, crystal The main microstructural param-
structure, and microstructure, espe eters that are examined in the ceramic
cially as a function of processing aggregates are grain size, porosity,
history. There are strong applications- compositional segregation, distribu-
oriented reason% for interest in these lion of the different phases, strain,
features, since many technologically and magnetic microstructure (domains).
important phvsical and mechanical pro As an example of the effect of such
perties are qulte sen'itive to them, features on physical properties, com-
including electric. magneti., and positional segregation at grain bound-
%trength properties. For example, aries can create high electrical bar-
aggregate% for magnetic applications, riers and a factor of perhaps 10'
s uch as ferrites, are a ma)or ategory difference in electrical resistivety.
of material studieJ. One of the key factors in the

Paulus' laboratory was originall) development of the best properties (of
one of three groups in a Laboratory any category) for an aggregate is to
of Magnetism and Solid State Physics begin with fine-grained powder of the
headed by Prof. (;uillautt and located highest possible homogeneity. Such
at Bellevue. When i;uillautt retired, features as grain shape, surface ox-
these groups became three independent idation (in the case of metals), ab-
laboratories at Bellevue, and in 19'" sorbed gases, and impurities are im-
Paulus' lab moved to its present lo- portant, but the main parameters are
cation at ISCPI in Paris. The group tompositional and particle size ho-
is somewhat smaller than Philibert's, mogeneity, because these strongly
with a total of about :0 scientists favor high densification during fab-
and technicians but with the advantage rication. There are a variety of al-
of greater student participation be- ternative methods that may be used
cause of proximity to the fcole. to produce the starting multiphase

One of the driving forces for powder mixtures, including 1) high
existence of this group is the fact temperature reactions between metallic
that microstructure is often neglected powders, oxides, and salts (the cms-
when considering factors that affect sical method, with porosities achieved
physical properties of materials (such after sintering are usually on the
as electrical resistivity and magnetic order of IS), 2) reactions using
coercive force), whereas it is nearly solten salts, and 3) freeze drying.
always considered in relation to me-
chanical (strength) properties. This
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The freeze-drying method is used transparent in the visible and micro-
exclusively in Paulus' laboratory, and wave regions and at the same time re-
a fine apparatus has been developed sistant to impact). ZnOs stabilized
for doing this. The process is essen- with yttrium and calcium, (for high
tiAllv. the same as that used for pre- temperature service), and corderite
paring instant coffee, powdered milk, (:MgO-2Al8 O.SSiO., of interest be-
etc; that is, A homogeneous liquid cause of its high thermal shock resis-
solution of the appropriate salt comn- tance). There also are studies of
position is prepared, frozen rapidly bone processes, and future work is in-
to retain the homogeneity (for example, tended on SIC.
by spraying the liquid Into liquid The equipment in the laboratory
nitrogen). then sublimated to remove includes complete facilities for all
the water and leave a homogeneous steps of powder aaad aggregate prepar-
powder mixture. Thermal treatments ation (ball mills, presses, furnaces,
mav then be applied to convert some etc.) as well as extensive facilities
,ompounds. e.g.. sulfates to oxides, for physical and microstructural
as required. Powder mixtures prepared characterization, including differen-
In this way- are able to achieve far tial thermal analysis, thermogravimetry,
b~etter properties, mostly because of x-rav diffraction, optical and elcc-
their state of consolidation and lower troll microNcopy, electron microprobe

prstso that although free-e- analysis, magnetoscopy (to detect do-
dy-ving may be more expensive than more ma ins) , m icrores ist ivity (resist ivity

, otventional powder prepariation methods. icro5s pairs of grains), and other
"'It% are saved in other areas tlower techniques.
sintering temperature' Are possible; In summary, these are two fine
hot pressing may be unnecessary owing l.0,uratories working on quite different
to the lower porosity, et, and there kinds of ceramic cristals in terms of
aire %ubstantial properties improvements. their state of aggregation. Bo th

Among the mAny aspects of the work groups are in hot pur-uit of fundamen-
o~n these aggregate, as a func tion of ta I laws.* in Phil ihert's case primarily
processting variable%, one of the most for describing deformation and diffu-
fundamental i,. the modeling of the 'I"11 In simple oxide single crystals,
processies that control denisification, in Paulus' case for describing the be-
grain growth, and segregat ion. Paulus !-avior of complex ceramic aggregates
seemr to have the ideal knack of beiing during sinterifig, pressing, etc. The
able to couch the results. (if this work h~tter work Is- tied much closer to
either in terms of bAsic ph-sical lawsrcia applications than the former
or in term% of how to change the opr- vet retains the same sort of basic
tionAl parAmeters In a practical % ItII- stience flavor. The Bellevue group
at ion. For example, he kin tell youI tenlds to stay primarily on the atom-
quite neatly about the cause and effet istic-level in its, analysis and charac-
and the mechanism of the effect !on ta-ri:ation of behavior,.hra the
an atomistic leveli of powder compo- o1ther group understandably Is often
% it io naIl he terro ge nerityN, .g ra inI i:e h et dealing with the macro-behavior of
erogeneitv. etc. The experiments Are aggregates. tieff Perkins)
also carried Out in -tuh a way that
usefu~l practical Information is. obtained
Along with data of fundamental %ignif-
It A 7:Ce. As an exam'ple. the effect of k-11NA'S MARINI CORROSION LAB
time and temperature in various gaseous
atmospheres ifor Instance. it various located in the midst of the bus-
oxen partial press-ures) on aggregate tling port area of Genoa, Italy, is
uti:rostrIaCtIITC- i, often studlied, which an unobtrusive four-story building
%yields in-Right to mechanisms of micro- that houses (tun the uprer three floors)
structural changes as well as ideas the Laboratorio per Ia Corroslone
about appropriate qintering and anneal- Mtarine dci Metalli (Laboratory for
Ing conditions, the Marine Corrosion of Metals).

The range of materials studied This is probably the world's only walk-
includes hard ferrite% (e.g., SaFea,Oa,). up marine corrosion lab, and it turned
soft ferrites (e.g., MnnFe.O.). AI*O. out to be an amazingly diverse and
substrates for integrated circuits), thriving activity. The Laboratory has

tpinels fe.g., IMgAlO., a material existed in this location for twenty
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y ears, and is operated in patriarchal the study of organisms such as algae
irnstitute fashion as a laboratory of and mussels, and a cinematic setup to
the Consiglio Sazionale delle gicherche study barnacle attachment via optical
C\R, effect ively the Italian NSF). microscopy. ihere was also A huge

The director is br. Imanuele 1). Mor. freezer full of fouled samples waiting
who controls A close-knit group of fur Analysis. The work of the biolog-
.about 30) workers (2C~ with baccalaureate ical group includes both corrosion
or better) iii a wide range of research and fouling studies, as well a% Some
1,r ort ,. ]he impressit'e stjk of direct biologi~al work uinr-elated to
recent publications (mostly in Ingli-h) orro,,ion. In the latter categorv
that was pressed on me indicates the is some work on the effect of environ-
act ivity of the g ro til. mental pollution tin biological life

S;ince this is a marine corrosion in the sea, preciittated by the break-
laboratory. the corros ive env'i ronment s upl in the Gul f of TAranto of a ship
~on-;Idered are, Of course, MAinl1Y sCA full of lead .additives for gasoline.

%aters (natural and ivnthetic) And The resident expertise is. quite to-
'alt solutioni t * 1/.% SaUI solution) . pressive in terms of biological charac-
In spite of the proximity of the Lab- trri:at ion of' variou- areas of the
oratory to the Mediterranean sea, the Yediterraiieaii.
more controll.,ihle man-made solution% The nature of the corrosion re-
are usedl more extensively. In addit ion search of This L-aboratory grnerallv
to this seawatcr-Telated work, there involves close environmental control
i, .a bit o! ireearch on nion-narine And t-lectrochemical mnitoring of re-
ctorros4ion, suich as of mild steel in .A t ion r.ltes. I lectrochemical tech
elevated temperature 1up to 90C nique% Are used As tools rather than
%aters, related to corrosion problems as a research end in themsel ves. Th c
in the cooling sys-tens of' Iron and group Is pri-mArily interested in de-
steel plant-;, Ind some work in aitd lineating environmental fattors af-
so I ut ions .*r I t ng c orros ion ra tes %in c omplex

The seatwater corrosion research r calI-worl d-lI Ike solut Ion s. ISoph Isti-
cenphas a :e- s. tjd ie (if the behavior a ted elect rochemi cal techniques such
of 4such nteri.Als as mild steel, kopper, A,. rotating disc electrodes are used
'tic''le steel. and :Inc . Some of only to a1 very sl ight extent. Most
the particular AspeC.ts of the work of the experimental method% used eval-
inclIude consideration of flow effect, uiate Average phenomena and microscopic
in the seawater otrosioyi of steels observations and are not used to give
'with an apparatu- operAble in the fine-scale insight. Howeve-r, one of
rainge O.Z rn/sec to ' m,''ec available), the specialt ie' of the Lahoratory' s
%Athodic protection. %tress%-corrosion work I, identification of corro-ion
cracking., pre-sure effects, %-revice products, which is accomplished
terroias. adee hoca betuies.fma tiroug a combiatio analxtia tehiques.
corio. ndee ho ca behaior f ma thoug a coemiatnaofyt-a dehiqres-
There also are varfous facilities de- This also is done in order to help
voted to on-site testing in the sea, clarify, details of the corrosion pro-
including A puimp, station for drawing v - % in term- (if critical variables.
natujral seawater then to be trucked For example, recent work has led to
to the labor-Atory andh Stored on the the evaluation of corrosion products
roof). *And sleds far open ocean de- that forma on COPperT, :inc, and steel
ploymaent of corrosion coupon%. This in seawater. Some specialized Spec-
is typically done near Sardinia a t trophotometric and polarographic tech-
a depth of about 100 m.J nique% have been developed for these

Biological foulirg and variou' studies.
microbiological phenomena are a spe- The effect of sulfides on corro-
c ialI area o f expert ise of the %t aff, 'ion of various materials (notably
and the group working in this area copper) in Seawater has been a contin-
has published very extensively, mostly uinR theme of work. related to corro-
in the Italian literature. The leader 5ion behavior in polluted seawater.
of the biological group, (iulio Relini, For this work, membrane ion-selective
gave me a tour of the facilities de- electrodes have been adapted for the
voted to these investigations. They determination of sulfides in seawater.
include a special environmental chamber Also the effect of halogen-containing
to reproduce natural conditions for compounds on the Corrosion of copper
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In seawater has been under study re- In view of the current low level
centlv. Other environmental chemical of research funding throughout Italy,
work htas been on the action of inhib. the output of thi5 Laboratory is% notable

itors such is zinc gluconinte, one oi both in quantity and quality. TIhe

steel in seawater. mental methods is not nearly as high

of hvdrostat i, pressurr on the corro- but this I:; largelyv because of the
SiOnl of copper in seawater. Rrsearch tomplexity of the seawater electro-
on this As;pect i, virtllyI impossible lvte that is the primary environment
in the na tu ral e isronmrn t because be ing studied at Genoa * III fact ,tile
of :hAnges in other Important variable, .~quired skill of the group In analySIS
notably oAvgen oncentrttoll and 'em- ox orrosion products derived in these
;,eraiture. with depth. The lower c',r- environments is, quite a notable accom-
roN ion rate of most metals in the dce;, [ Ilihment . The Genioa lab is nowhere
,,, ran kw ith the e xcept ion o f a luminu near the scale ot the extensive marine
all1o.ys) seems to be related mostlv corrosioni laboratories operated b%
to the lower Aissol ,ed ox~lger conteit International Nickel Company in North
and lower temperatures. La3boratory Carolina, but it is effective and pro-

re.ithowever. ha~e been conflicting d;~xefor i t. sli.C. It is workin~g
over the years * and *he work at Genoai on a variety of s igni ficant corrosion
haN 'sOug'It to injVe' t Ig~t( hie questionl ;, oh lors, and d, the cinly marine cor-
un~ler close control of osv gen, pH1, r osion lal, in I ta lN would secuu, to have
~and tempe'rature.* us ing !,%io log itI lN a sound future.
inert natural seawater aind \~ aul
soliutions as the media. 'he 11i it I'll
re -;iIt s have show n t hat th e k0rro. ionl
rate of copper inc:reai~s w it h p re su re M% 1 k IAI_ ,kIR "HI i I N h A R CL1.ONA AN 1
kfor the constant value; 'elIevc t ed I or-'W7 FA W&SPAIIt
the other variables) in both reawater

.Ind .1 a" sol Iu t Ions . This is inter- A recent 's article bv Klick and
preted a5 being caiused by acceleraiting Ferntvin i Ki. -N ~-lY suggested
effects of pressure on the a thod ic T?.. Materials reseairch in Spa in is
reduction process. Anothier projiet tl,.tervd around Madr id, with little
is uising electrochri~al uetlhods to videcnce of ;in N se*rious comnitments
look at c:revic:e corros)%,on ,I stainless -sard develeixng similar programs i n
steel In seawater. '.c regional universities. This is

The extent of the work on orro!.ion nearly true, but on a recent trip to
in elevated teMPerature waters is not 'pain I discovered significant physical
nearl% as extensive as that at the metallurgy research activities in both
National rhysic:al laboratorv in the Rarcelona and San Sebastian.
UK. described here re~ently (Y.3.V San Sebast ian, in the hasque
11:384), but the aims are similar. district in the extreme northwest
O~ne difference is that at Genoa, cor- ~ orner of Spain. is the lot at ion of
rot ion rate data fr 'm weight chaage the engineering shool of the 11n iver-
and electrochemical measurements is sitv of Navarra. This lniversit%,
augmented by thorough analy .sis of which was discussed in these pages
surface films, a technique that I% recently (F *3$3~ , is unique in
very useful in making interpretations that it is. the only private Spanish
oif the corrosion processes. Another university, having been established
nonmarine environment that has been in IQSZ by the organizat ion Opus IDci.
of interent to the group is acid so- The main university center i% in
lutions, and the investigations have Pamplona, with about 7000 students,
included studies of inhibiting effect- with other centers being in Barcelona
of certain agents. (for a report on (Business) and San Sebastian (Engi-
other work in Italy on this subject, neering).
see F-x -V~) Work in acid media There are several uniiqume aspects
has particularly investigated copper of the private nature of the University.
and steel. For example. the faculty are not sub-

ject to the tenure procedures described

36 S



ESN 33-9

here recently by Bernstein (ESN 2-:'j from Sheffield, and most of his senior
so that younger members are able to staff now have Phl~s received at top
..arrv on research in a fashion compa- universities in Britain and 1-urope.
table to typlical LIS universities. and Research is carried out mostly bv
promotion, are based on both research full-time research staff members and
and teaching acmish nt.Also, t,% piostgraduate stuldets, as5 there
unlike most s panish universities. most Is currentlY a dearth of undergrid-

1811 of the teaching staff at Navarra oate metallurgy students. (This is
.ile ful l-t ime faculty memers. I hr t rut- t hroughout Spa In.)I The physical
knivers itv also seems to have been mtetallurgy group at present includes

fs'tIrom the studenit iagirat ion 1pivv- five 1hill staff members and 3 handful
IIIt in .ost "I A11Nis.?l vnit~ of graduate students.

hait the s tudtfnts are contrnt i s not ihe facilities for phYsical met-
F surprising to me in view of thr out- iallurgv research are quite ncin-

Itandling organizat ion of the .icademi,: luding fine eltct ron nicroscopic. and
;,.rograins an example Of khht LATI lbe ~ -~ diffractio mm -uipnent and spe-

ace Ip ished onc:e the bureauc:ratic tal ntechanic:al apparatus, t uch as
n I :e I, eC,A ped~l. I t Is , probINably re r It, ht tors ion bfndI *. There i, also
evanit that the facade of the main .a p'nr;Iose-bui It apparatus for direc-

-ilding of t he engineerinzg school t onia 1 t ran - fo rma t Iin.
Ini J own th 0%~ 11 ,Vb.t -. t I &:n I t he V 0ly Within the plhvsi cal met all urgy
ONIC 1 have v ie~ed in SNpain, I rance g row'--everal research themes are
,I It .1a lvThat %a5s not p 1.aste red k it h te ing pursued. The -most prominent
I a. a rd, f av%-or I i. v ar ionsi s -,tud enit o f t hes e reClIat- tV Io de f ora t i on INr o-

C .a .e s e 'es i n met al, ajn d some ye rv nic e
1:1 san Ie.s In k: vii On ell otmctr-(-hnia propert ies

r.atcd ,:I t'e -Centron .!v 11 :1 t I a k lont v tti~lics are being carried oni.
Tc C '-- ,ie u 'l~c i ,:, i of l e,? D lr. .1. Gil sevillIano, ho iust

nical ~ ~ ~ ~ ~ 1' Inet?:.t)- -ll'ai-~ hi-, Phil in Leruven, working with
the ni.me of the region', pa.rt of the Prof. I. Aemnoudt s~ee 1.1C-4:148),
scueila Tec:nic~a s uperior Jlc Inginiseras has recently been developing experi-

I~ ~ ~ ~~% n tr.5 s :ich In Iurn a ma -c-tal data and theorct ical toodels for
*'f the Un ivers itV of %aVA1rra. *Tb I I !,c , trengt h oIf pea rI It e. pearl ite ,

en t er i s rsent% ia IIv th tic %te rOf ufls'rT ani important micro-tructural const it-
zvi i; on andl post graduate tiniversit v iient of steels . i% a -phase lamrl lar

rr- earch? in engineering. The direclor 7.ixturl tOnsisting Of a duct Ile phase
.,I the, C enter is Pr. M. tI iente-Pere: ft-ri ite, relmifoicedl bNy About 12%
k h") ho ,t ed me VOn mn" , Is NIt . Yuettc- by vol one! of a hard ;,ha~e (cement i te)
Pere- himself is. a metal lurgis;t anid lie s;,;I ing of the lamnel lar vary k.ith
-till1 heads up the re-ear, h group It; Ithe t ool ing raite f rom htigh tempe ratutre,
p'hysic 131MetallIurgyv khhach was the i,ti, a nd the strength varies with this
of mv visit. The other sektions of 'A5 ang . ihere- is considerable con-
the -efilr are for elctrical engi- It.rsv about deformation mechanism-.
nie(ring, fnechanical engiieerinR, L(.v, an.! strengthening in this microstrut.-
p-uitzrng, and a small vroup in sal id lure,. uhich i- technolog...ails- one

stte phvsics. 1he research center of the most important in all alloys.
hsbeen stronghy subs'idized by a The %ork arried out bNy Gil Sevillano

lo.al s-aiing% bank, Cas~a tic Ahoros I--.f' ;uch a1 nature that the strength-
Provan:ial do lGuipli:coa, %hich owns ening and 1lastic aniktropv of lamellar
Ihc %cry nice Q-,~ear-o Id building andt onpos itv, in general mnav be calculated
,WTarre1n*l provides about .0i of the I i .imilar manner. lie is also involved

r1-tVTt's operat1ing budget (ZOI of in stuiei~ on the deformation of single
*t l, OPt s . The bank providles crystals, espec *all1' FCC Met als Such

these fuinds a% indirec:t support for a, aluminum, and the work is; now
iokal industrial develoapment, Turnine tn the very interesting prob-

The physical rietalltirgy group wais 1em of high-strain work hardening.
or~in.illy organized (about 10 Years Models for %hear band forMation in
ago! ibv Dr. Jaime raurtnann, who CS. rolling and extrusion have been devel-
tablished the practice of sending good aped recent lv
people abroad to get PhD'!. Faustmann Fijentes-l'erez'% main interest
himself earned his degree from Aachen, recently has been directional trains-
while luenten-Pere: obtained a PhD formation of eutectoid alloys, a
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recent derivation of the directional department consists of about 25 full
Solidification of eutectics. The tech- and part-time researchers, including
nique used is quite similar: the Spec- the four faculty, members named. The
imen is uindirectionally translated metallurgy lab facilities are adequate
through a stvep temperature gradient but somewhat scattered around the cam-
aind is. traversed by a macroscopically pus.
planar tran,.tormit ion front. I f the The research group in physical
appropriate experimenital conditions me'tal lurgy has current interests in
are obtained, the single high tempera- three main areas: (1) "valve" metals
ture phase will leave behind a eutec- such as Ti, :r, and Ta ("valve"
,,oid! transformation product that has metals are' those, which because of

aoriented lamelldr -structure. In the characteristics of their surface
the work ait San Sebastian, once again films, willI pass electrical current
wt- are talking about the AIUStenite-to- to a much greater extent in one direc-
peirlite 1 ransiornat ion in steels, and i on than in the opposite direction,
so, the work I S c ompl1emen ta ry and closely i.(-., t hey have, ret i fyi ng propertie s)
acllied to t;i I SevilIlano's work on de- (2 precipitat ion in Al and Cu alloys;
formation procersses in these structures. 0) welding of austenitic stainlets
InI this work Fuente!.-Pere: has done Steels. Climent has also worked in
both exper imental1 and theoretical work, Stich areas as single crystal growth,
the latter .cspce:t including consider- Hall effect, and textures. The work
ationu of r%-til lographic restrictions oin valve metals Is are intended to study
on g row th. The main ,ond it ions to be metals other than Ta that have useful
nmvt tor !evelopment of well1-aligned dielectric propert ies. The precipita-
,Itruc:tujres are: a: a st eep enouLIgh t Ion work includes development of aging
tn;'erait are g raidient . to avoid both kurves and correlation with fracto-

iivi, Iatiton In I ront of the actual po- Kraphi, teatures . Based on earIlier work
s it ion of the ;'lanar I ransformat ion in the areas of defol-ma1tion textures,
tront an1 o'alescerrce in back of it, one of the main exper~mental techniques

-a T1 rins it Ion tale lowri than used in Clement's group is x-ray dif-
the ,.isinm' ;'tsilc growth rate of fraction.
the lame Ilir eute Cco id prodluct. Another These two cent ers of phys ical
re~ent activitN- of I uentes-Pere. h1a s metallurgv research activitv, in San
!seen- ,ric er nr .L wit h t he !evelIopment o f Sebastian and Barcelona, must be con-
noduilated ,jicro~tructuirrs an, iron-cop- idfrred signiificant and legit imate,
;'Cr Allo1yVs. Again. this i, work cen- with valid tontributions being made
tCred .ArOUnd CesperMentl vArI alesV to the advancement of Euiropean scienc^.
an.) delineation of crystallogxraphic )f cour:se, the present Spanish output
relationshis%. 'with cosieabe l in physical metallurgy i% almost neg-
or ientat ion and - abrricrost ructural Jdat .I I R I hble c ompa red to man%. other European
'btainc.1 in supp~ort. otintriCS Ge, crmany and France

While at thc center in 1,an in terms of quant itv. B~ut the quality
"eas inI Also took the opportunitv is~ on the highest plane, and a fair

tvisit with, the snall Kron;' in solid pr-oportion of the results are contrib-
s!at e physv 4ics. One of t11v researcher' ted to luaropean .Is opposed to~only

here. I ran~ isco Sin:. * uink: x- rav scat- panish) journals. As suggested in
ei gtechniques ha' rece, nt lv mi te.erir~vatid y)lc n

t i itcd sone vrr I nteVICst ing stu, tral Pernstein, 4adrid is certainly the
uicsof amorphous semi c ondu1 to r 3A- enter for metal lurgy and solid state

terials. The first result, have been physics (and indeed most science, with
obtained for amorphous Al.,,, IP.... the possible exception of medicine) in

In Rarc:elona I visited the Depart- S pain. The materials research activi-
,nent of Metallurgv at the Universitv ties in Barcelona seem to be struggling
of Barcelona, where mv host was Dr. for life along with the rest of tech-
F. Ilirent, who directs the research nical activities at Spanish universi-
group in phv-sical metal lurgs'. The IIes . However, the center in San
other interests in the Department are Sebastian is in far better health than
extractive metalluirgy lProf. Nunez, the any at other Spanish universities!I
deportment head), ferrous process met- visited and is likely to continue to
.illuriz% (Dr. A. Forn), and metalloR- grow and have even more impact as time
raph-v Onr. B. Fernandle:), In toto. passes. (Jeff Perkins)
the research group in the metallurgy
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c 1 f- v 
4

ko )C- I 1 1 AI 14 r ..1 r .f w r, I

!1.91reInfoIe ~ n tjT T' I4* r.4.! 41 a
4

1 1 t1 ' . The ta 0t?~\ 7 4haed ir ao

i -nC I nt'e 14 Te -, c f h t., I n: %n %- Ie P t ', T I.4 t I 14aln I of CS IT0

-' I. I*; on. 'I .T r:il -i , ". P IJ' w I-I I"I! , r .n 4 l r'44i !t -m n f:'m Area '.;an -Vn

i** I A r ' 4 f 4, r r-!.:t~tv -'.' I n.; i, .e ~ 04i , .ri )n;, on % 44y,-Iz, - Iho
C 1"c r n I~ pa4 I4 4M 4 i-rn~% av'albl

It ,,I tP .1-,' ' p 1 T TI ; n jz h adc d t IrI enl ci~ P%4 ;virn I fC o-
* n . I Ifl1 n % Inf r. ;,4T in, 1141 ft?) ! -1 I I~r "i t on'.. I Thc maIr t.4- 'h rude fCI i tre ' t

of n the r I . ra or' :ill 'n, 14Ight' I~t k vaT tat the Ih r v e i n ea Ingc



I v % il "9 t~ c; 1.:4 !t..1! .6, "t- I*. .111 mv It I O r . vse tl ''jt usji ' do
i. It? I v'- .1". c ;,I ~ , . h.&n I ~ I hv good tiv t v-I I vn~ all,

.4.4!~~~ ~~ ln4 t i.t 4 1 1 1-f! .4i."1 111. .1~* v4s4
* , C - h ~4 .tI Ic1 Yiv c c 1.(e h :k :I g tnI nu

A.. 4441 1 j. -I z t -c t 0 1 *I41 411 iII .'i I In OII m': h11lI k.41

C ti I. '. t I' 4 V YC S' I '

I % ti. .. !4 c I' li , t.- t* c i elf~ I
.4 t.lx ; i. . i '4 I r v i(fl

vi [t'? 1 4, 1 (- mvt( I 'V .
:i.* . I v C r i I 4.j. " .I, cs In

c l. c I X, v v%~t c 4~I~ T'

I I v11 1 1 .1 la t41 fl .1U

I1 1 , Ir I e I I ,If,.
4
CI . n I

kciI . .I h I;I I c i( t I ill

I ~ i r.; c n v1 a c r I ,, o

I 11 t IIor I !a.. I I i4

n It I - d f I C W 4

.1 1 1 C. '. : h i I;'lI

*' . 4. . .4 I*4 J t I

-t M T4 T 1! 7 -I A< I .I I! I-. 'e' - I ed[-4

I I I'?'. 4 1

A . k1 1. I ' A li e I'NIcm fo 1 .4

-. 1.1r 'and vr4 )- ;' 14A1 .15.', 1,44'

'-~~ 1
4
'er. CaC I' tv c1-lbt *1 -"'A4.~. l 1" -rI The I- ('

c' h rA 4-e r' .4 A ; tI r h 4 114 he r ' J I T c I I onfl 1 I th c I n . t t on
,frren~r uht o4 1h' t ' 1t' '1 1 er 11':1cvA I- ' '"' 't4Ifld pji..'c' the
"r i~ I7 -, '1.4441,11a ;N '.4;- r I I c'.:t: gate ilo Tiec mold,~i the ftI o

OI- fr his hv 14h "ar7I 11I n ~ f1,rfon I'. '.tir-d. I ihcr% Ieiving the
.i tI Ic 131 rI ,t I *411 Uttrv TE'.h0iC'l01v, t c~ t end to " I, t .No A t o he al I I gne'

.1;:l Bcdfc-rJ, Ilk 1 .411.1 The other wI i hhe curvel front. S heat planes
* l it.or'wot ! Ing~i - *,lri e mrili 4 olndat ire and %corners

li'a l iniztn ha-. hC'1 invrst igal ing a.44 ?'trat -%cI.JA , . , reg inivi

'"er Lt t f.t t RV' majttI alq t, ich. un- I-1e%-, I o'f fiber that are thus uflTemI-
I Ci !lhe m.re wid#'v li'.Ct toe~C ~I', cd, aiJ ~ c, itcl' hCI4. I ot. aroundl~
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ilisert,. An the mold Ai id. thv t roil and Nfha.-rvd at a high rajte. iwt theftrre a-
aN thle divided regions arOLIn, xheA.r s-uring the shear rvllstae., a,~i

k rlv, IN.It Is, iinpor tant to tic 'Able -hItringj s14JavIzg 01. blushinig. A-, might
!tl predic t tha.-e ftt-h "tterns ?or p'ut- !,v vxp;'e ! alo onde't .
pose' of muold .lesign or I o r N t ru, tuLra I t'e't J'erformanct' CO In~ ifL' heIV t hOSC

.iflls~~~~~~~~~ I su rla- onoreis.tr~.v:t hat -htr t III i it ed I'llt thlen recoIvered
Jls OhrII po0 ilted ouit , r i gorous 1 ;redi I I in t o a.- hIII , t iIgh 'he..:I rr I %t all, VhkI tIn 1

reqjuire.- the development ut arheolog it al .a li. Sveods; too . Iou .~ sr
e-4uat ioi of Ntite to 1) e ut-a3 iii kcoi)ufc - rt.I to Nag * too ta-t prevenitua.-I I laa
ti1on ItiIth f IU I d ineCLhanIt v quiat ion. t t ou I

pra .1d~ I T he C old ti I I gIn 'C-q CIa-iCe Li" Re po~t "It Ithe me, h.41, i , 1 ~ip. I
it uII Iellt .&I1a 1 t v JnI. t"e di I .g I i.-S it. a I u. f t;kHI %v.1v I thel , j~.ai at 1 ut
h I1 .ap1r';' r 03 -J o IV 01MI dab I V.- .1.and .al t. 1; - I ght onl a11d P-1a I rta-a.t ]nk.' . ho I
hou gh rtt .Ii Iong Ithe*c Iza~ I a, IIe Int hii-,I .aI tIad u 11, 113 kt h.
V 1i1g Made C at o t t I n gir h an 11Id t I a 1 ! iId e t h ' :p1 a t -- I (*it 1 ilid

hethas beenl tI loh ing I - Impler I ra, k usu-al I I deaal k hIt h: '-t tlr Jut IIted
1,N !rarioptnil empirical I tle, fur I I h .ilai lSIit .ilaJliW

I 1e 021 t n. H- I g , imip Ie rev -T attg. I ~u aII T V - I hlar t1 he i-m L c a I ll
.0" 1 .1tr o molds,)I . n %I a-. I obsN , am n g h.- a. 1hla -v hoeI~ u .a a J lap IS ki
omrm-wrcia .11.Muode' CJ'a r t, .a.en. K roup :K1 nc-shaaIsII. Itn Par, 1tr . AN. Ma.a :: , Ia

?,..ke ijdellt itiaedrrtain flIohA patvrI, teI N3-t \:io0n3a1 Irh- I1UI Ia ApL I~

A id havC !e % Io;-e J s ipller go-er ri :ial .- t).\su'a lleferro,
t e:hnri~jue' t or predlict in.g I the i or ient a It. aIIv uraurted o n hev I.-a-tI,! Itg h av

I or. . N"I o f K lass In iemlr r -i1 4a' Cr-
.. A. I a vIo r n v Imp Ia itial -.4 d es-el-v I l:a-na-tru a qtat IIon' fkuI

I * d r. I ra.-S l. d, Il he u lh . .I ;rdrs I , . tIeIv.'. ,nt .4 ,,,a d 1- 1AI t II !ti t Iuil 1~'.1, i
r ee n t-r e .an t ntar-iae %t In pI1 ,a;,-er at t e 02t 1 ha. t ht or ,- i a I i - Ha- v l ha-

I Ihlt o 1 me Ct 111g on E hr ; ra Iit og N, : <RY J v %- I g;a- gen rIAI cl a-j at I fj. , th 1 aa1

Zert"g oia ar;. uher alt re u.t ta-, o-l ~ le eIrt k, I I v I .e I ' tma-ic
I t e ;,, INCster i r.at i ll Ih a IHi v Kh %e 3U~ r I' t' t )t 1- Ii c %In 1 1,ll I -

, at :i-o.rbalus ;ahere- ,h;el;l.- 1 it-hrsfa, h -~ .e- M.1 rP It~ h-h, I hAat th e .( 4
.a;-p'!reno r or ". the. ail!It . til a !1 rt .i;1 t-i k, in, a- !il c h r -tured "
fir t I % II I. ,h birnh a I np- t I -;,I *- al-T I~ engr Iv aI i, t e I a a 'Iuv

oa t *, the I I ving rr . tc i Hainv . or a-t-T- Ta. hea-~et- ,a ofaan'! t-at th
'--r the pI Iian I !,g~t~n r Ine ."a t c t -;rc -teic 11% Tr- on th r

'I thes pc1,roblemsn aI th I ILa I- I * c ') tIr I--d- i.e, dA-.- ita in11.1 '1 vs
the oAting bhiah. i! to., high. .!octt tiuhiita- Iraktinre.
io t I% . tove-ris I a N; 'Nr I t V IscaI IIt- a-t Onei o Ithle t-or tr a-hnit j llv ta
a-rtaugh AtIll %.az or ainI loht ;'im-rnat -par-t - a-rpaI;,e i-s of e itha- Lonfercrne h-as
I- I leIs % to0 settlec out . ThI; f are 'Il I I e i-s I -: 1 n at Ptar mg ILt o'n an11d uas , o-authored

I-a hle Iir s t r r--- i laat - an.!. T a ,Io r dtve r- Caprzno And I . %I aol io,- bot h
a I o% I abr Itre-a % I* I , t v t o tha hay.1vI oI Na p I s lt .al%.) uhIt h

va-late the The" Io z I ,.4 n- , - ,C 1 t.V H* Ialpi1n A IrIII r c r M4a teia' l 41 ab-
,gel oAt inv, to t ha e I ta;pl IaaI c0 lit I an r-a Ir,- v .hr A gh t - Pa It te s on A I F, (h Ioa).

.m A I 4appa-.ran e. The I nt % eat i '- .1 1).vN m9.AI a~ kompa t I oit Ift kho d if fer T
p-t rAl le-i plate vi I once r 1,f It t e. 3ui th a-trt ttheoretikr ,I I alaproak he% for t reat ing
ai trIc t Io -I -ftre ,omp r%r1se-.I r bea.4r in- Om;-l- da, 3ta 3 ineatr v-atI , f rature
or the top pilate assembly. To deter-Rinr mehanI s v. a ' trength aunal\- i% ap-

lo% %hear s t r e ; b chav ior,. the t ol- plate P rua Ch wt-Iat , bit I-In', la%-I c a I f ra
is JeflecteJ throrugh a smallI angle. rec tura- meachanic% uitt notaa theorv and
leAsed anid .illoited t-a Telax tinder the whhiah focuses ota ne t kh t aja aplst I C
a ct ion o f a li~ht sprang. The %hear re damage :one s Ize ;is a natcrial property..
-istance of t he , ,;It In~ asI mea susred by Ia p rIno ret a I. find that the tho ap-
the rate of recovery of the iit tial -Iii proac le , g i c identical ra.-ults for
placement. T'he device wa% alto corn- a variety of f iber-resin combinations
itru~cted so that the paint coulA be and a range of '-5aT orientationi.

All testting wait done in eqsentially
fiber dominated! directions.
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I he tot Ca I'rT rI.o , like t hos- In order to havt- good quality coni-
, t.o : .ola jrld Mi-., t . I. as done on t tl theIr must , i O our,1,. be agree-
ont Il:Ili I ':-en I! 01foi .r ::,.atCr 1- I- wt upon standards. At the Paris
t i, t RP and t 111 l '. (i'rinr 1 tt .a. '1t - itnK, . het t tI % As c. I'ran alse

",'"in -nt it the ell,! of !f t ll p.8'a 1t'I 1!it - I rl jxa t Io i, t'i-rIs s.poke about
IN IhAni i.i 'il , ir . t Iii th ) I t okig h atldaI: i, to: rit ot Ld plast IC'.

Ir,,s l l( I It' t' i I I n'- IilA. It- I It Iz teC.'d !hIs ko,'int-fi t s to test
•ttt'ngth. I'.oti'j z. s ata'ri.v l', 1

. th!
'  

"tandI d- ct ." i rz rilatrals rat a htv
, -: fzazld * ,z z't 3' c-s; dli~? a -.. JIA.,V, t+, ii -ll -I,t Iodu t I- and st r e s d

ti I h N. I L .4i 1 .: . It"'1 ., " i, ;-': lIII t . a '1 itt -d for toll' It IIt

L V I J t JLI* i,) Ii.L ''it, loi:-t I it A t1.it I i1a I kill I fonni- It N
k. • it to':.gt!.. T i ai"li- 1 i- t a .a 1d L1- t tic f a C t t hat I tic

v T I I t I v 1 1v1 l'n I, tit oft 'tatijatd'J fo r I n'II
,'l 4 .. a ,ll. flat t ';e 'it i~ati''8 ii~.i i.i' it-"-it* i 41, .0 nllaV I i f I at i I t tie

$ . ! 1 " ' er '. -~i -c'-sils-' uTh-I . t: .andaid.' I ohIt' ! ld 1 A lte tI t'- !i.
.~~ ~ u 1,-, ' "I; !'_ .':'l' .j I, ji' A,- I''l c I<.l ! "' "t

,  
I' , t I 1 .4 lt t* a', v Im t Il.

. "'- i' lI t t~a'' ' : tI ,II I g it ti:
, 

I 1, . at 101 1r o h t liil 'f-ed
ti , . l. ti.. t''. z 'l the l : u-I I..tn a 'r t I tIl Idai u" it 'rI,

V -. Cn t hr'- Io to t II'er taaf Iit.
------- v. . ' , !I A-i.to 1t If , Ii

" : h. hi . ! ' a z c I " t 'I Ii I in v e in f I . rd 3

r '! Vt'' i At1 t .a' . t t I t . I r v ir' I v Ion

. I' ' *- - - ' :. ,
t aI l. ii i' it',k -,l ,in h s t ll.t 't; 'I anl d aI al''

- ° " f 1a , -i r '.aI'la' , * , * 'iral I 
' 

? i I t ttt-ratur and unft' r

Ih-ae ta ?':di'io ''31 '-v&l Casii to1 'ree.t fr. ii' I tgjT !rt
at . . ." .r8: t I t, h!1 a 'i I C n.a i t ti' Vhld a Ir:'a I are

.'-. *': -. i not t trr.o Iit v r( I an !

" ,t1 ai .; t -a .- l ' . 1 .''-,-' t "'., 1. air f-'-,ag ,t I II the tare tremr er.4.
; ~~ ~ ' !<1,; j v, vf ;'t;-.i I ,iJ. o<, f t~ Ii ol mel l~ nt o111 i r ti rd

a;' atI II. I '. t, en -,let at en t I mf Itu.
. i tu.I . -i '. 'JaA K-C. a J I to"''. .n, hIt'h V-, the
i I.4 1.. i , I tot t- z. 1In I lhr .eit Ir I t !. mold tends

.1 , ,--~.!-,- '' i Kl .
,  

t ' t,, ,lit I ir ct c ut ing n frI n l age
- .t -. 1-i - Li i t t ? t-i 1 1 .f t'' :v .1i.l I the (t . t cch -

- I C I I I .. 31 I i' .le i " i' a' I v s% I t Le i s hot tr! than
a v1'' . I 1 1 . C v II' ,tc I I -tr-li lr ( of ttec re , I * s

F I . ,,( a a - 4.11 1 t i i I. , egins t i om te rIcold surface anti
A. I ''; f ; .v IrN II" di1 rdte ..o'e ' ilaihird. Ihe , ressure o f Iie

vi--' J o nC ' 8(t tie -t i l aud. -'
I 

r vet' 'hi iIta -I g e. Ihe molding
vr.'i 1' t I , -T !' ;.; t a, ti ,, I' Ihor t I ' 3revent osertare and

a . I 1- 01, I - o ' t :t ' 11':: ' 1 l . I nd ed, fast product I -on t
r ki i t1r n t 1'ed it; ' C'. ' the mati v r features Ill PG. I n

.r I I i, i 1 ll 8". A I t h 0 , fottlerentca's oiil one paper ua,
i-i'- -.i The et, ! i trv" 1,ke,! ;rv.rt v. gI ven o: F',; 14 ... Alger (4111 torr

.:;gth ,h ! 1-.? ii ' 
i l heir ;"'1 3 I ?1 inecrt Ig 1t, 4. Radcliffe, Manchester,

-,f meon.art a;,ort;lla '. A' ,;Ri' itll,]', :' , d ke rif'ed molds ';v If'iLta1lN tie-
I'- ha In' n''t ." .l 8' 1nzd 1o'-I , ,iCCrf for 1'I prodI.t Intl of iR' tubing.
a; ;la at 1 h C t .i ( l rr are- C'! Io "!,,.t 'i bolL h.as t een done using I on-

ter r ra Ii i?% j. tflt I5s te v I ellt anal moldi ng eqli I ment modi fIed
in ;'eti I" ' .i, e. ,1 tha' stage the at' fI, r ]'G, buot t he re sltts have not been
r I.; I ba .IIM la e ri a tti;1ls up- -l rely qUCLCesful. IHouever. the tost

I- ;t A!13 the lattelr blaLc the tab- nf new tooling %.tith a' that described
r;¢.t't. IMoth, of' iotll ce, are equal lv by Alger may slow the acLeptance of P(.
;-;;.tI bl e, .%It! the lt ighTon papers 'v The (RP indu't TV.
h%d evidrnc" of ttIempts to develop As CRP replaces metal problems
-atlertal It , ontrol and the sie of an develop because of the poor shield-
,--liar I~l n h, s eq.h eme ,luring fat, Ing abIlity of GRP against electromag-
r 1.,t 1,10. .. 1 hnert ta)wens-Corning net ic interferente 141) 1. Whether

;;rgla i-roc;-A SA, Velgim' desCribed it is a matter of tontainlng radiation
fthe ic of I-r-ivs to letc voa ol, , I- from sourtes such as power Tool- or
prolper abr Jlstribtatron. etc., in

II

'sM4~__ ________nt A-rn r cig

-om
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MFO IA'e ovtveiS or to pot. eI.Ien S t I t' I motion 1-i ture of the construt iton
'. roel ronic eqitpment fror 1%41, olt- .ini installation to the lighthouse
%- ntonal ;RP housin are gencral lv U3,, showl. at the Paris meet ing.
Ii.ilequaIte. A relate.d problem I, the In vrighton, I. Goiding 1(ia-(iv,
l' nlt of t,;l to dt'sipite elIctro- '. it:erlaJ) described the design Ind

t harges, in,! the h.irgr bui dul' ,'n'truct lon of tranitforIf er o.a ins Ur
.c i ca,: h ,!.r.ger Lis lewis, h .1 . I r~a-er 1 n h I g:' nd '.4 n . in dianI vetcr. The
PIeMIIt , YIber- - ie. I -k d1 cus-e1 I I, Jnc i .ldvalt .IgtI of C( P II: both

t11c problem at the Brighton con/et unce. al-1ll ati on are better weather le'is-
H" noted the impon.1lins re. tlitlon o! !.in.e than onventional Ion, t rtIC I11
l5' pollution by the CS and luropean !-aterials and thus It' maintetVIane.

.:* vrnmetiI, , .i! i hi tho ut dJquate te ,:- Gvt I RP t ran %|for er it.sngs, I f v r
:: ,aIl wuIda ite thvse rei ulation' oild tter electric l ulnailtOfl totIIn

tt orerly rt-etrictiIv. kator1cai'., utal Itnin1 .

te solIut in hi- bee t aptly i 't a 1 Much %a- '.id :i hojt the use oI
oat b sa n .depo' t Io C, eleCt ri. I;Ki 1t houlIng cit ri. t 'n at both

jt - ,L'hay I ! v IauI tI tg hith T.ridu - "ct I: gs. The greatet ise 1' a%
1'.a I a t . ",% u h tc ondarv ;,tc rx ' v i,.adrt- panel ing to voer and moderni :e

I.n. I I n c .iant ]v to prolu t In o' t , t t Itg lu lId n g . I r- 1ar panels
v:, the 'vea1, !I z ,:I (I! 1.is ,"I z:t . , aed decIra t :re I tdding on neu

A i Ing conddct I ' t nt t?,,- n ol:II ,i IdIngs. At Par; I . Creenwood

1. po-,inds- !itenxel ec A .f ltl -et l 1 V . ChemIc.al , t C+c-,cVa a it :erland
I CrI, fIakes or pwhit I Con!!, 1tve I'rihed the generally ide accept-

h rb er I, C t a 11 1 e,!.  1.1- f I- .Ait 1 oLr 0f G RP I-Ip In g n,! , torage tanks
* ri er rc % w e ,. ar,! I . ,id- I a the pet rOleum i tItil't r .

tnta e .ind .li a I int i c vaf ct, i, T I.e+ ". I !e'al Ici 
t  I \ationale

Ji n t ter iv'c r I l n,:! e: r I I: I rItrIellc Atro0, atiale (SI ISi

. ivene 'it I 't .I on,. In icrF he ' t ah. I d Iqit a lle, "t. M~td ard-en-
I n-ent,, " i. ,' !or't*nh::: ' l ". i ran.c e'.: i ,hed f Ilamcnt-

h, 'u h , +!i h u, I . t.- i I,nd RP hot te,, for -toring fluids
neher. Ih t Itt I , , L! (-I ;r' n i: e -r 1e' -;ir'j. jhe interior
"c .til 'r,,'I te l A ;n,. 11 -R P , ', ,',tlc is lined kith a thin

.,:J be ite .' . .Cttie ,i. -'..r l'. 1.:rting f lI I tb ur- ht aluminum alloy
V tiillv et I I 'tet'r Ii - 'Icr 3,r c r1as'- h Il;iment , are % ound

v " rk I I I t'CI e ,4 I 'N i, 1! a ,' h: r. I I I 1, Iat tI r n . The I iner
f eed , ' ' e ir .'ice' i , ret ain the fluid and to

f I 1 .;i 1 ;1 1t,! -kI r ibuite the pre,.-ure evenly on the
A I t

r
! e ant a. r" i R;" oitter 'hell . Th stres' in! the

- . I I e'. , f the , I o 'ore rr Ic'r even I l dil ribo-
I - l e ., . ' l ir't a iR" !r by the !elical arran lement of the
,t i e I' raL, i t er hl:teert . Th, reduct iot in weight
" it 4. ,'t v, the, ie-s w'rC .i. , icyci with the , R1" bottles Ioim-

S e. h fil. enti w i-t I,:, 1. h i trd t,, i 1-metal on,t tut ion makes
w - I wtp;il r. " t 1 .i' i; c:-, i r t r ttive for aerospace use5

:I.'nts o t t, a rl i'nAile .- n tIil. .,:t -,.:hi I li n z.
In i the n I t',e ite l ern- The mot "high technologv" pre-
-el .i., he c'T;i I'ri .I- .I iri1,e -nttalion of either meet ing was that

,'vo it io : r . c l I I tr. .n'-here I r eri i: Parts b1 ,Y.P. [hiph ll (5NIAS,
i;' .id, e!. t he win i-n ..-,I !-e ,' Mlureaux, francer on mult i-dimen-

!I'r Ii omat i.I, ll on .I la he- ie .- tonal ton;- oqte . These so called
.9-inc. The roves are oundI '. a (r i- 'k-11" comroites have fibers in three

I ,Aqn helical ;p.,ttern s,, t!at th, orthoxonal dItreVt io0'. Spe ial weaving
eIhntIit properttiv in the plane of rachine% knit the 1-l fabric, which
'he woianI surfie ire neitr lv i-otropic. is then impregnated with resin and
Phe iesin ,iav he applited as the rove tured. Conventional 2-I1 laminates are

ii woittl we, winti,,* or the rove strong in the fiber litretion% but
riai be tiaplir.' ;,reimpregnate1 with weak when stressed normal to the fibers.

resin. The lighthoue wa- produced by The -D materials overcome this prob-
Che.ach re 9rkr iI tIs. Marl, (.ermanv Icm bit at n, oniderable increase
and is cvlindrical in cross ,ection with in kost. The fibers need not he the
.a diameter of A m and .I height of 411 a. same in all directions so, for example,
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stiffness can be made anisotropic by l~eitzman is well known for his
using glass in one direction and carbon many papers and two books that deal
fibers in another. Present uses of largely with radiographic anatomy and
the 3-I) compoiites are rocket casings radiologic-pathologic correlations
And nose ... ~ of chest diseases. With the advent of

The Brighton and Paris conference% CI, *he was in a unique position to
left little doubt that there is con- combinle this net. modality with his pre-
siderable activity in the UK and in vious experience.
Western Lurope in :,, rr X ;' :Jd- His talk was divided into two sec-
!;:es re-fcr,'Sd, both technically and t ions CT examination of the medias-

commercially, although Lurope seems t mum and of the lung. Although well
to be a little behind the US and more organ i :ed ind well presented, it is
hesitanit ito try new GRP applicat ion-., difficult to reproduce verbally ai 1cc-
At both conferences there were frequent ture that was largely dependent upon
references to US acc:omplishments that vi, torial rep'resenltatilons of the anat-
should he emulated. This was especi~allv onv and pa thology . On eva luat ion of
true in the use of (;RP Ii the automo- lh 5 mediast iflw, lcit:man's two ma)or
bile industry, where the US has gone polints were: 1) CI examinat ion adds
ahead somewhat more boldly, %ith the . thi rd dimens ion to the rout ine frontalI
i- ;ropean-s wait ing for the out come be and lateral examimat ions of the chest.
forv plunging ahead. tWillardi [). Ita'com) Ic' ions can be seen in profile for bet-

ter- evaluation. In addition. masses
'av !be dis:ov-ered that otherwise would
not be ren; (.) The use of attenuation

MEOICINE -oct ic ieflt nutmiber, ihlocnfield numbers
afllows the radiologist to determine
the approximate tissue content of any
st ?u~ture in the inediastimum. fit :man

Nil1 A%NUIAI Ck)%iRf Ss Of 1ill SRI TI >11 shourd various masses containing con-
iTT11TTF ' TN- i7,77N - -I'le!b-rl ft1 that, b~etause of the low

tst.. " t at , are klearlv demonst rated
The Middlesex ifospital 'eicall aid caiclv diagnosedl by CT. lHe also

shool ltondon was the' site of the dcsedthe different ial di&Vnosis
I-Th Annual Congress of the lBrit i0-. of various masses. in the medinastinum
Institute of Radilogv *11R1, ?mei, :e' fro,. enlargement of the great vessels.
mnd :' April 19"). The liIR i% a non- lIn his section on examination of the

profit organi:;ation established bv lung, ficit~man Indicated that more .
Royal Charter, and it w~i the world'ls 1Iulnonarv nodules will be discovered
I irsT national radliological so~ aety b% l T. than by routine chest tomography.
to be formed. after Roentgen', disoverv. although it as more diffitult to tell
In ontrast to the Roval College of the nature o1 anv Individual nodule by,
Radiologj-its, the SIR repres ent., radi- kT. However, he noted that new infor-
ologv in the broadest sense. It is mat ion from the fohns lcpk ins U~niv.
art o g ind-tialitn and teshaien- Mv'-v ('noduer with st a ha anuyl nube
aI i r tani :autia If physi ansrli, tcaln eMca CeT- ryntuer suget t tha aiuf numpue-

% ;thequ Imeme %hI , w r ing o-a J reaertha IS1% i almost certainly
:hromrnct goal of impr-v.'mrnts ill the l,4-n I n. It IsI however, quite diff icul t

fedof radiology, to obtain an accurate iomansfield number
After welcoming remarks. by the froma a %mall nodule.

Vresidlent. Mir. W.M. Ross, the opening After the opening address, a period!
a!Idre-;s was del ivered by Robert fiem t~man. of time was devoted to visiting the
MP Professor of Radiology, tPirector %k ientIf iL exh ibits that are a tradi-
of the Diagnosttic Division. Department tional component of radiology meetings.

ofRdolgStt nv.o Ow~r ne of these was "A survey of mammog-
at Svracue) Hie lectured on "Comput- raphy in Britain," by M. illt:gerald and
eri:ed Tomography of the Thorax-.Cur- V. W'hite (St. Bartholomew'% Hospital,
rent Pesetv'" Although couput- London) . This exhibit featured some
eri:ed tomography (CT) was invented of the information and results obtained
and developed in the UlK, initially f rom a survey of eight centers estah-
only for the head, there are few total lished to obtain dosimetry and image
body ,inits available in this country, quality measurements at bi hospitals
Despite this paucity, Heitz.an's Icc- and l~inics in Britain. X-ray tubes
ture was well received and appreciated
by his largely British audience.

373
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w ith targets of' tungsten or molIbIlelum "RtduICt Lonl ft Pat Ient 110't' In
w.ere esalutl ed, UI'1 1taht! s breas't X v romainrograph v lig Added1 I iIt rat ion"
;'hanitom' , III omiIiit loll wi th - kldS by MI. Baker. R . faiaeIs, II. Dianice. C
"t t I I'm .iII.I Xerox ii.Itts. Me moIvbdce- Irs~iI, iRoyal Nar-den tiospitil, lo idoi,i

I:e!.tgioul, 1-odutsed thle hIgh1est whi lsi~cul dvitoit ti.it Ion of hlo

'ea? I t zV 1,01C yebest lm1..,. cUilltvi itied filttiion will ztuethe ta-
I'1. t hr h I ighevst ill ' S , v a 1d Ib at,1 1 0~l SitAlJgV' II gt iI I I J 1' I il I Ilet

! v t thit 1 ~t As ht 0 nt V, V1I5V5A at f VctII I~ n~a v II.kI I t i.

I-Ct* tle." ' mIt UI 1 t o o! a mc,.I t . .17 toc lid CA It .Ilu t , ll n t I t lt I o

!1.; kt I 1.tal' 1P~ l t I -'1 *i e - no m 1 a IbIt I. h . e \ I f I It rat Ii I. 1l~ loss

t ,,-- I , I .hh ,t .I t I , tI hia I ils t I t Iltvd troughout t tie Nat oia I
I rC , -,I t , ndlk Jo'. age S d1,1 tthe cIm- :Ili r ln~t I IltU Xn!el 'l, kn allLe C 0 I "

* .> I brl 0! .1 tIlg't ell 1age 1 ar lid .1 I~t lt , v it , AII, v Jettst loll sClitcr
It,: a rplc. til tile WI, approAimatteIii ; year' ago.I

,111 1 ~ht ent I ti I, h .!" lose k.IJI -1lt ri-und Atigio'graph v" hi' .in
I lp;h I Je I h ,:; qi~4Ua I .. i 1hc Dee iI ' l I t it est InIk c sh !It I \ C' . Wood anld Ii.

Ii ~ 0 11 -%11i 1il-L-.I hltl KCCII It~l~ k''i. iltl, Itarroh, I.

A Ir reri . M. ii.i rA I !,: *k. t oa t( it "tt- . ittit I 't , II thll- I ase Use a flop-
I7,. . I.rif , ~, 0 % ) rot' * , emoa - lei techi~l I I tilU t rasoun~d demon-

,r~it c tile t echnique i~v-l at tha t t ra t 10 ont no.,rmalI and abno rmal IblIoodi
n v I to reVALI,: t "Ie I .1d 1 at I N VAi0~~ I.r- kIIVt I , I I 't I I , I that iIt ra

IT: wdsn~I lh C NI t"-I a, cts~ . .~*hII1T~~ otit I ;It allg I og -
nit A I 1 - .1b l ~i I Ul hIt h I-1 s .111 llI rasound lt. hit lijue

61 '',m toai fs Io tIlt Ill e. o:,! ,1 .UI dvr.a t I. fl'l'fI as Sa
, . ; ; ,: I1t %.I. kj'v.; ill,! v - 1 :1 t:I v k-ar. Iia lonl for , igni f Iiant

Ve T I A i t ION l 1 '11 1 T VI Vt !l A i V ' I I It a11 3d1 -eat' -
t 1 tt r I t t. a , 1bl P ci hi o I c chn ; quec

'.e.a'uIfr e "Ir it )t 1-~ a.'if Itin I t' r h1rv TreatmeInt Ill le siol Of' The
vi-st 1". dI g .1;41 ,A a r r t)It IsT t, . Htkic aI tarot 1.1 Artery,' bv C. aln

Pit'icC* :1. hrohll, , ;Irni o'lnl .111! I Ill ***l r td' oo 1( ' ,J I 'p I
i h brm;'t I.lo I-IIon '1'' t . I 3 .'lge * 1% a rema ~rkabI e t reatIme nt

r ut r I_-t A I V, ti I 1 "I i1 .I 1 1" I .i::u rN %.M1' of t I hc 1 .11gs' ves 'els
*-nnr%- 16,1iime , t r,11b -r.1lIal r ' rontIa I .1t :

; 
I! th briIn . -1he ,e setei- are

r alra I ,he -t radiI Iiph % . ; h ve 1, tr'IiV~%-; fiIult to reach 'uT 1 -,
cth.I re.quirc, 1 spaik ;'e' if. rier ilIIy fi,! aneurti-;in arc difficult to

- It ilt' thev Iaf ',IIg I n k t ti 1,r 'Vct U I r on , v, I, e% e I f Itic % sarI be properiv
ll al~t~ Itir V iiili'L'. 'tj t Irli5 t . the operating rorli. The

ln;,on cnt * t the hest. Ihe rI Uii I -lii t chcIfn IU quvI s done % I thoUt
I- I C' *.1tis I .Itt C ' t Ii sIt r-Ifge rv ,tnd , in %I t of fluoto'coptC

*trr ;he ehlIri-.tA Jr (or oftane a balloon thieltigh the atr
-1.1to% If hti'h~iI gas4 ind cpiromct trs- Iift ' ?thc aneurvsm. The liali10on

TI titr~nt1~7'o puirna-rs 50llilc5. I' ithen fIl led %itlI a suitalet material
I. tC " I qut csolla 31 'ec ome 4 LIt ~ thIna!t fixes it ;'er-ancintiv within the

'rtI ant A , I t * ouId .al Iow j)h v ,I , I -i, -aeu r I ,rt. V r e I I a rv r ,,I tS I hAye
fo ol low chanizei in ;, nif I ro si lolIunc- 1

'Icv gCod, tiltt insuff I, lent t Ilme has
I I ret I v f rom r oil t I ne ril I r iph' h tI t h- ,a4-ed for long te'rm tollou-tip.
'tthe patIents having to urIlertz- pul Two som;1ementarv papers, tine by

nonair, funrction CtblminAtloI. k. lieit~man and the other b%~ J. Ifusband
t. Husiband, 11. Nicar%, and P. Trott andl I k. F-t , Koval Niarsdten ficipltal

RoYal Miarsden HfoipitAl, *London I ex* aid St. bartholore's Hospital. *Londont
hil5 'ited their technique for "( T 1-uided were devoted ito tomputerlzed tomography.
-\.;-iration isloptiv Of Pancreatic Nia-s." Ifeit:man disclI'seJ connlctive tissue
Pre-'iperative diagnostit of carcinoma planes of the mediastinum. tie demon-
-f the Pancreaot could eliminate dlag- %trAtecl to good advantage the posi-
notic %urgicAl exploration. The au- tion of posterior and anteriot thyroid
thor' of thitt exhibit demonstrated how mali5c% in the mediastinum and how
.i thin needlle can be placed into the theqe matises are deflected by media%-
Pancreatic ma-tq uinder CT guidance anti tinal fa~cial plane, and vascular
3n aqpiration hzol'av obtained with no %tructures. The some would he true
%ignificant ratient morbidity. for abscesst inasse. He also demon-

strated that the perivisceral space



L:SN 13-9

SUrrounding the esophagus And trachea therapy for various pediatric diseases,
Ii. cont inuous with a peribrun-hial particularly cvstia. fibrosis, can he
.IAaae leaiding into the lung, Iflas evalua1ted part icularlv uell lay this
space is uridvutedly the rout, t .aen t e~in iaue lin combinit ion hat Ii the
hv irifeat ion or Ivmphoma when ti spircids ' 7, perfusion S~in.
Isom the mediastinum into the lung. The highl ight of the meet irg was

Ifufind nd1-y'spaeroutlined their the 'ailvantus lhoinpson memorial lecture
major uses for CT of the chet:(dliee 'Po.Cl dms(ol
1%.iluat ion of abnormal chest radio- M.ar sdcn liospit al * Londoni His' sot' ect
4 raphs .2 Detection of occult primarv 6as "Itit- Pa-t . Pr-seyit and I uture a

turnors, i I) S;taging of neoplAsm. The se 11% poxI, (el I a-nsNIt I:v i'." Ihe spvj-
akuthor. i acelt, demonst rated h0%. LI 6.1as ca r I notI ond I.a r ,t c T of Is
v -a Iiui Iti , the abnormal mediastainu, Iield !-Lut t,.ad :omrplu-te , ommna itd o f h i
and their ohservatioris were similar ltatel ial .Ind h I s deI Ive ry was ex cep-
to those made tiv li it :r'an. Thev a6 1s 1 Lna k: liad. t' oLtI ned the 11 istlorv
lenoti s t rarted i n .a g roup o f to rn~a 1l I Ut i; 'u-tad levd the tauliella- ill,
lit-lt, i large vat-ia tionl in the ar-willt t lit pre Celt and IintoI th fI-Iutture
o - n ining t hV11IC t IssueI that IAcSI iintt Piv t-v5iis I, of Thle 1rohl. heriti d isussed
I o f'~ vI te d ifferences in t hev Is tit t I Im,,r vells are hi post ic , hilt

..'.na, ,aha ,.plear.jncv oif ?The noi ,rdII !Iat IIon hits a mu, h g reCaterT eft C, t

eI a tinu I nt tie Last p.a IIt I' lie ;I ,! -o I hl-ix% erjtIed c ells ,. The problem,
tthev eval uat ed Cl in the TM here ore, i- to find a I.a v o f dvelI

A c ofj.'f In~tiua e'' s - , I l vgen to the( h% pasIc Tu-nor ell'-
A 'i' r t, v I. r alI n Kvr , LII a I I v Ie 'a tf I In In .a fheri ic aI ned i.1 at I t hitt

'ital ,sheff irldi Jvrionst rated! the, I I.a, t I I il -tit ad , ens itI :e hpo isL,
~'nu 111ticr C, r v toy1. 1 ngo Kr .1-ha1 1 ~ 1 1~ ~aatI II1 .0 o s ri I ie .au-

V V .a ion k 0 1 - IaIat Ina TI ase Ats 1 in ItAVh' V I!r It ted ht.a 05gnis notI Un Ique1
tT inger !rnmoris r~ie are- ' 1Ii thi i-. re gi~t ut i - one o f a I ar ge

-tasular ianorialie% vs %n a,,s ular ls.s-a'- o et JI a t in *n% nit iae. c H % le alsI
I Ilf ( Tae ~cI A II 6In . Ih tith reve I * ~i !,I I n.1a t !IhatI! hvrIt!a r I ox% Ken thtey
" veI III t he e d Ia 1t 1 "ui- he rev 11 ' t.a- 1; i y -ba: IN' !Iot the. 1110 t ef 1, s~ent

;'osed to' good danac at' ! -enl-it I : mnr" h %po "I c , vI I,.
,eve ralI pa pe rs hr I'rrresntt !t %Aar i -,i-.rd - tic, oI selt I ti t:

he .' I~ it I ;o r 1i 1 1 i1 1 re I, - I onun;nd' tia.fl over the %car- t te
of h I~i h I U de.1It t h va-i-a'.I a-ast -- t hoeu of % i 'I I~ %(isonid1 :ole.

o2 p I i it 1t- I nei roy a: el. I g o 7h. I I rt I I ,i~a n,! I -. an e1,1,ct l Ient sen i II :eC
of the s y' t,%h RH. I fo.a r I, cea I t % i t %va r - 't a I ' I tj, ian cell - . .a t k rdlIN' in
iots% lesilons It The -inv Iat reg ion, as raIn thII eK i cIr ses I'lI ItI' I t ad!ialtin
e %i Ia ate C,! I, I a , th v e 1 Ilas ' e.vcr *- i -on iI! .i a nII i t t I ;and
.i srs iners In: 1-,, e y v. !. lnat I I I-ti t a pe - ithe ralI n rti,, yo:a t N. The
I fnrain g tha les'- ft.a aI yagiat. i 11n1 ~ hr a:,-. I 1: I i sh e
he r % a 1 I a i a r, ir 1. i I It-a i I 1 dlon i a' let I y Ini !T jI t the maax I

'tiny I- 1r; 'I t eant I I 1 1. , -!In Per-11 I I Iv to1 '20iaci a

n -' I ca ra phs ty a--' i ityp'- I I t- ' ass h an t he
1%er Icy 'i~ c .t tha' 4, I t I I-s v-tct Is I a-,'i It fot cnsitlI r.K

-it teIr I' tt~~r i ! urre pI ip avef Ia J'' Iv ino ,ICI I . %at the present
I i~ol t rop ha i -' an ah I. lI I of IIMC I i'r-j-n'1I lse I a I, tel tedl to0

Ia Je it I i- h t a e sasnad a~'ie ai l'- tan s alna t edI
ettha rm I ' In. -' 1 71- th~ a~ herpa iI. r a I '- are uinder wav

scini- ."' a e i Ia la I Iaeaa ayyAldI! 0n ortIe to da'r _iyIne .a the rapeuttic
a-hi haIn !,s v JIa ad

1c'-II,. yaa fi!io or Imson i Jr a :aIe a nd s im ilair
There Is;r~ess at rophv an,! a1 T0otT aaaTpouI..nds. (A Ith rati st I c r atIi o Ias_
;r og n'i o * I hi- I r aksc a I f f ere:,nt ial tIher t ox i a t' % f a ,onpon d in relat io(n

I i i-ivi fron Other les ions of sone TI it I e Ff o ti]voness-' true test of
S, o rt Ianc .* it usrfulIno %s.t )The outlIook faor

lintthe r peCd IAtri pae 1 ha- I I . (.Or1 To misonaara:csle itself, I-ecaitje of its
on'- the vaillae of kr-ponsntilat i -n tox,, itv. as not a, horeful as it h-as
stI!d I C; in ~h II drTon wias% i r r ial out a1 hort t ime ago, but the therapeut ic:
a-, ing ' kr Th as %It tpeI ha-a NerrI tr ials currentl1y underua- must he com-
short hil f i f e o f I se rc andl i gern pleted before toncluijoniz can he draw-n.
crate,l frnm $aigh Ther auth~or Ileion- These trials mav demoinstrate that one
strated bou t-oth miedical an.1 %urgical (If this group of compounds will lead
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to a much improived %ensit ization of by providing information on the time
hivpoxic tumor cells within the limits via radio, TV, and telephone thourly
of toxcityt and brighten the future sgnals. time-code pulses. .And the
for cancer therapy. Irw i n Stspcakiflg clock).

r re unl I ch The SNH also investigates. and
applies4 methods for t im~e Lomparison,
including the use of LORA% C' signals,

IMETROLOOG( t r ainport At Ion of Loc ks, alid t VAll M I%.
icnvia T%. satellite, and terv low

t requen I es . Since 19t8H spec-ial timing
on1 tbothl 819-l ine .and b.2s- I me televisioi
d.Iurng the vertical-retraL0 interval.

P I MAR) 1-I.A8R IOK~I 10R TII lA-M lbese have served to compare Cs lockN
rRTNTX~, T'RT in di fferent part s of Ihe kount ry after

-~~tak ing aicount of the propaN.at ion dr-
P!nti I I 1,t an. was defined ili lavs Ii the TV nietbork and in electro-

terms ot the eatth's rot.itio* .ind so ngnet I, pro~agat ion, lie n it t Ing com-
.1,stronoii iit-ervatozic% prolvided pairisofls it present to within a feb
the time stiancard. ,iii e Ito-) the nanosecond% 1 nise, 10 'sec j.[ CC

VcOn,1 h3 0t i. Ial1. been:1t the du rat I on P'. Pa rcejIie r i LPI j I I iinc r'schr on I
0! . I2 periods of the ridi~a ".1tioyl b%. leleiiision,

ton or~r,;,onding to the t railtl ion 41, ' :1'. IM 1. . 2 2
!tteen thle I %o hv pe r fm e lvl r I o H> f l; he .ocidray luln oit
the groXnd state it ft vesIuM-I 3  lock cOrrjarisov% 1,v 11 is handled h
a T on . !t.e ',%It w hich ha! on, (,: a' ion used this

A It h ough T IMie I t . T no toe ithethodl internat ionil Iv. In the lat ter
.!hc respons ib I tN ot ast ronome.rs, the Jser. however * the %al at 1os In TA net
Pa r i %0s )sr% atIo rv at the soulthern end work delavs with changes in rout ing Lon-
It the Avenue Je I "Olvervaitom re, P'aris s merablv reiled lthe .ihlevable p-re'
x1' lust south of the %Ardans !(- Luxer' 1' m. The 1111 s, nonthlN bullet in
1,o u rI . not. houses .a nunheilr of organ. _.rrir, infornat ion on the discrepani.ies
i:at ions that h,4%1- taken over the ser- betueen soutre of t iming. mnformaticr.
ices it had prvidi this I ieid *as !ee~r7mined by- the S%11.
since I ts ,ounding I I n the seventecent h I n Of I 0-korat Imon U ith thfie LMl , Ite
rentury . One of three is the Labora- Ltti4 studies the f luctuiat Ion, of atomic

!.,rc fir inaare !u Temps et des Frequen, e, locks, which are .a part icular interest
IPT .esabl ished an l"_fi as one of (if Ilr. .1a, Lior Rmtnan . 1)vj'jtY Iii tetor

the four prin.ar% laboratories of the of the LPJ and author oft 'it h.-tracter
sureau1 NJt ional dA Met rologie. Another i zat ion of Phase and! I requen, v Insta
tenant of the 0Obseri,.tor is the -orn halittics in Pre..I, ion I reiuencv Sources,,
"i- ison \at mona I Je I lleCUre i%fit %,et Ye~ ',p.10i48~-10-S Sept.
uip in 196 " t o dist ributer t ime % tandards W~8*~ st I IS L clocks are stable
throughout I rance * and a third is the in frequenc to wath in I part in 101 1
Piureau InternAtitnal de I iemre, % ich ft.1 I 1:i w hilIe the best are a couple
.Tdinates tinme -1tan~ar,. ,fi a worldI- o I hundred t imes, a, good, but over long
Jra~ ba.is Th %H takes a, its,; an periods; their time reading% inevitably

a rd 'he ave rrage Ot A a di:C'l Viumn-beam develop inc reasing randomn errors. Onl
- ok nvtin -at5 tIrac n .cutOf the "f'U ier ,henomenori.-

lading five at the I1111 * ini it trans - the spect ral dernsity oif the %ariat ion
~t sine .iagnals tron ats railmo sta in frequmency f behaves As IA' at the

t ,n at Aloasin the gegahcllowest fre.Iuencies,. Tetang 31fficul-
enter of trance oin jot W~ w1:ith ties in charactecri ziniz the Iii! briause

preciserly iintrolle,! carrier phase. ther integral of IAI, I~nfinite. Rutman
In lieeping with its nane, the LPTI has studied A vartvo%-(f Measuires Of

is divided Into two parts : The Service frequencv variation, in, luding several
Vitivnil Ae I.Heore ,%Ili and the labora whose responses to the lOU-frequrnc%
toire de MOtrologie dies irfiuenkcs componentii fall to :ero fast enough
I .'f MT) The 's%11. bith six or eight to circumvent this problem.

people, maintains the 1-rcnish time stand- Rutman received his doctorate in
ard in ol lahorat ion w ith other organi- IJ from the Univ. of Pan'% VI (liniver-
:ation% and fu~rther assists the CMli atE rierre et SMarie Curie, two kilo-
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meters northeast of LPT- uinder Prof. ;and, in some Lases. with an additional
Jein tebersfeld. who is now vice presi- klystron's output to bridge the remain-
dent of that campus. A close collabo- ing frequency difference.
ration continues between LPTF: and FJPMC, The earlier design was executed
%here Rutman gives courses and from in, 19"7 at LPTF and has also been im-
which a number of othe~r IPTF staff mem- plemented at the National Physical
bers also have come, e.g., P . Plainchamp, Laboratory in Teddington, Mliddlesex,
who recently completed his doctoral UK, whiidi is responsible for British
ie'evirch thovre on the stib iiitv of the 'tandards. The improved chain, corn-

4 2S- 1: ll.O laser Pumjied by- a C0. ple ted this year at LPTI, empl oys a
ilaser 0 terahert: - I Ul1 'It: ). superconducting cavity for stab ilizing

Itebers feld is quite interested the lowest -t requencv (;uni-e ffect)
in the flicker phenomenon, which his osc:illator, as a loaded Q of about
been1 observed to per-ist down to IL- 0 i0 can be achieved in NhIS way.
Ht: with a level independent of tempera- vielding a short-term frequency stabil-
t-Are. Improv'emenits in quart: iesonators it% better than 10-"' and a long-term
".A.e rr~etlv reduced the flicker noise drift of ,2 10 per day [S .R. Stein
!1. li0 to :0 d8;. this noise falls a, and I.P. lurneaure (NH S a n S t anaf o rd

when their when theii q slarge. Univ.,YF 6,p.21)25
:bersfeld! :on~ic~tures that the flic:ker" Aug. 19"75). A Josephson iunction

;, ,'noinenon arises I.TrOM MnctOscOpi. is used to mult iply this oscillator's
Actect, in the oscillator. F:o r .n lO-G;I: output f requency b%- 42'S to reach
thorough Presentation of the state of the ('11.01i laser frequency, thus reducing
knowledgv concerning this efftect, hie the number of l inks needed in the chain.
rcommended the ': of' the Improvements in the lasers allow this
'symposium on 1 fn lactuations held one, along with two CO. lasers, to
in tu lv I,.)- under the Iva dersh ip of suffice in reach ing the lHe-Ne frequency.

t rof. T. Mtusha Dept. of App lied Phs i Bv us ing the Cs clock to count the fre-
lo kio Ins titute oit Technologv, \aagtsuta. quencv of the microwave oscillator, the
Vtidoriku, Yokoha!,a. Japani. 1.%G: expects to he able to Measure anv

O'ther LPtIF pe rs unnel1 such as Dr . f requency vbetween 2' Gil1: and S5.8 lit:
1 i..n 7. Ji~nric were drawn fron. the with an a~curac % better than 10-1 for
Iri-titut dI'lectronique Fondiarentale both spectroscopic and industrial-laser
of the Univ. oif Paris XI in 0rsay, where appl icat ions .
Jimfne: received his doctorate is) V"iA. With further improvements in non-
There has also been Close kooperation linear devices it is hoped that fre-
be tween the LPTY and t he Nat ional I u- iqlency measurements can be extended
reau of ~t andards in Boulder, . ( 0 whe re to the visible range. ibe highest
.?imfne: spent a year. I. Rusqell operating frequenyv so far realized
Petersen of NBS, in turn, spent a leave his been obtained with a metal-insu-
of absence at IPTI . lator-netal iMIM) point-contact diode

The LPTI', Laborateire de Mfttol- at \1A1,. and 1PTY is fabricating MIM
ogie des Frfquencek I) has a staff diodes in an effort to push them be-
of five reople concerned with the dCvel vond '00) VT:. The Laboratory has suc-
oipment of frequency standard% and with ceeded in produc ing a contact point
the meanurement of optical frequencies with radius less than SO no (0.05 iwm)
as well as with the Previously mentioned by electrolysis of a 1-mil tungsten
work carried out )ointly by the L'4F wire. The other metal is nickel; the
and the SNII. In the cellars of the oxide insulating layer between the W
0bservatory, well isolated fTOM VibrA- and Ni is Z Tim thick.
tion and temperature fluctuation, this Since 1966 the international stand-
group has. with the assistance of SPS ard of length has been the radiation
And groups. at UPVI and UPXI. constructed corresponding to the transition between
copies of two NBS laser-frequency- the Zp,. and Sd. levels of the kryp-
synthesis chains linking a helium-neon ton-96 atom; the meter is defined as
laser at 88.3 TH: (3.39 im to a Cs-beam 1.650,163."3 times its wavelength
clock via a series of microwave oscil- (605.18 no). With the extension of the
lators and lasers at intermediate fre- frequency-measurement chain to such
quencies. Successive links are joined visible frequencies as the 49S Thiz of
by means of nonlinear devices that beat 06Kr, the standards of time and length
one input with a harmoiic of the other can be unified, and it will be postible

I 
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to replace the Kr lamp with a stabilized For example, the public Power
laser to provide a better definitioh, Corporation (E:,N 33-7:275) has an Opera-
of the meter. Alternatively, a single tions Research Section, with five pro-
standard could serve to define the fessionals and two aids. The two pro-
units of both time and length if a fessionals with whom I talked were Dr.
conventional value should be adopted Polyzos, who took his doctorate in OR
for the speed of light. at Johns Hopkins, and Mr. Anastios

Just as radio waves. formerly de- Vilactis, who took a Master's degree
nominated in terms of wavelength. are in OR at the Univ. of Detroit. The
now generally described in terms of other three were either trained in
frequency, it appears that infrared (;rsvece, or not trained at all in OR.
anid even light %ave s are undergoing They work with the consul tancy of Prof.
a transition from Angstriim or niano- D1.A. Xirokostas (see below) and seem
meters 0. nm - 10 X) to terahertz, As to have done A lot of useful, hardheaded
chain-; of os;cillators Are gradually work. l-xamples listed hry subject are:

m aking it posbeto count their o i-Power Pli-spatch-The section has
laion's. Progress in the .ccurate me:'s- implemented a quadratic programming
urement of time and frequency involves opt imi-it ion of economic power dii,-
painstaiking effort, toward equally pro- patch. i~hc quadratic ost function

ise standard-; in m.,nv count ries, and oneits from the I R loss in the lines.)
France is cndleavotri z to cAtth uip with Mlanning levels-The sect ion set
the U aind, it osilto surpass up a model to determine whether the
it in part icular types (it stab~ilized %iriou' dist ribut ion areas are over-
laser-; or nonl inear dev ices. Among marnned or undermanned. by predict ing
the benef iciaries of bletter t ine aind .i stAndard manning level based on such
trequenc% 'staindards will bev n.&vi.at ioi variables As the load in the area,
sys.tems, gecodesv, long-ba-eline inter- The numbher of c-ustomers, climatic and
teronrtrv* onanani~at ion 'v'tvns, and terrain factors, and the like. There
relat ivist ic resecarch, sonc ot whc as no s-pecific implement at ion of the
al reaJy roJ1ir '1e1 1R1lrr-3t ion acx1- -,oJel * the rt-sultS were dis;cussed with
rate To a %erv -all traction oif A ni- appropriate managers, but in general
,rosecond . As such p re. i ion boc one t he pr inc ipal 1Value of the st udy was

nore wtd .vi alit will perrit negat ive; that is, the invest igators
awider scope for both research .ini we-re able to demon~trate quantitatively

technologv. 'Nclson M. lilachnan, that there were, in fact, no signifi-
;TI SvlvaniA S';N,te-1 froup, Mo~untain kant unexplained deviations from one

VIew, Area to another. (This is one of two
o t such studios publ i shd in refereed
Brit ish iournal-;.

OPERATIMMI "tanpiower lorecast ing-Th is relates

IRESEARCH to And fol lows the mann ing studies
discussed above and is the first step
in manpower planning. A factor analy-sis
showed that manpower requirements de-

OPR-1Y LIAC NGIfC pond primarily on three Variables:
1) the numb-er of customrers; Z) the

While Greece is less developed amount of highi-voltage energy; and 31
than the induqtrial countries oif western the length of the network, as measured
lurope, it is mucih more developeJ than bv the number of transformers. A re-
the evolving countrie's of Africa aind : resion analys;is on these variables
the Middle l;ast. This, is eqpecially was carried out to formulate appropriate
true of its infraqtruc:ture, andi opera- Predictions.
tion5 research and the systems view- Materiel Inventory Control-Thi%
point seem to come rather naturally is classic inventory theory applied
in Greece. There is a large and active in some imaginative ways. It has been
OR Society, many members of which seem partially implemented and has been pub-
to be doing very good operations research, li-hed in a refereed British journal.
in spite of the fact that there is very Pole Maintenance-The decision
little orerations research education problem is how often to inspect the low-
in Greece. Some have taken graduate voltage poles. If on inspection a pole
instruction in operations research in proves to be defective, it can be re-
the US or the UlK; others seem to have placed. Tailure to do so may lead to
picked it up in an OR course somewhere.
or else by osmosis.



.1 rather expensive out age.* Ol the o the r Ini I ;ree educat ion is free.
hand, the inspec t ton procedure itself lb is is not merely a custom or regu-
is, expensive , and so Le arlIvy tie re is latilon, It Is aictualv IV ritten into
anl opt imi time for insp1ct ion. 111C t he const I tut Ion. It is somewhlat
cOrtc Ilsion of the studv%.I Ia that t h ri Jf icul tf or stutdent ,to he accepted
instp ect i on pe r iod Ihul 'IIUIIe Iloi.crud t1w a ti vers It% , most hire tutors to

bIom IS %e. r s toI about 1 (1 o r I '. Aga It 1, r Ii rc f or t hcel ru Tali:-c exam 1n.At I ons
isII c la ,s I,: maIitnI tnaniceC t heorv .sp - if t hev are to Ibe success ful applicants.

I Ic.1 In nlose w~ivs * but once they -ire Ii h lert i s no t u -

Ille-C few examples art.I c itCA otI ion, all books and Iornitorie, are
0I . ) 'Cns avalable to Id isJI ate that ec avni td I te food i s h ighl,% subs idi:ed.

c rs I at ( ins r vs ea rc:h i n 6"ree v v, or -I t toi tv i hant '0! v' of theit en! rants gr aduate.
hI-,~ tin this orporat ion, is reLit ivvlv 11 fli*the ranks tin the more dif-

Iit re . Ihecse professionals are atilt icul t otirses, suich as engineering
isvC soph ~t icated tvechn iqurts whenl an'! ma thet.-at ic are depleted, many

ro-rIt nd have aI keen eve for 5dntsfitnding these more difficult
.ki:';l ica.t Ions .ii for flte natutre o t thc he4 t t hevv' 1 .it IcI ipatcd .

cdal I.or Id. Ihere has beven a good deal of

Ihe Opera! ions Researc:h ;ocivtv act Ivsm1Among fte s tudents at thle
! rrec e ! Hl Li'RS h.is ove r I01 members uinivers it irs in Greece-. The walls

i~id in Alt hen- they- were at, I v to( u inI of 0! Ne~a tional Techn ical Ittiiversi ty
'uT 1! auiec AL~ITIC'f well 0overt 0I .,tu- -aIr e L.ove red u it h g ra ff it i and ihe

.g~ membr r t o it tevnd'!.1 Ic t ureV t h;It studeJnts frequent I styIr ike . Li st v ca r
I ~ae n1 ~ ih I rig Ii 1h is, 1 this had a ver% ser ious st rike that

!>i'e he nost orinon fto rri.6.n ]airi- resulted Ii losing halIf a semester.
uaein Creec. lh c f irs! presidlent Ille professor said to me "this was

of the (.rek 01erations Research socit IcII flte first time a st rike had cost the

ua-, .I iCeral , inf t hrre is still I t Ton 'I ludcnts .anN*th ing." InI the paist the
operatri.nal ire'errch stud' in the niI I - adrnIin Is t rat I on had always given in
tari, The Say vv for esamrpie. hlas .0oul to all student demands%. This Iear

4S people in OR, hvealed !bN a Ctaptali so f.ir there has been no trouble, but
MRd I I I, who took hi I tSII in OR a t Crain VerryN1neC is holding his breath. I t
fIeCIl I n t Irut t l I ?I hoIk!gv N d'rd ,rJ. is .ilso, ITrue that %students tend to
Ilk H I' opo, it c number r in, thr A I s ,tAN, aiway from ice tures in large nuts-

Iooe Patipoilk Is *hals in1 kl- in .Acro hers. Tis mat, he caused i n pa rt by
s ;.I c v nI iInee r ing I r 1- tol, Limt I -a * I,, t ',e v ery vtrowded lct Iure hal Is . TvP-
an.! he I lso , t udi ed op ra t ionalI re serarch ihal iv, of the .50( students in the

hetre, first OR c-ourse ith semesterl at an
The l evel Io)f s oph ist icati4 on Iin iver.ige lecture only about 12'S students

ope ra ttin res ea rch i s all t he nore Ire in attendance.
sutrpr is Ing i n v iew o f t he I omp1 aIIxve I N AT lat ras the chair is held by
small amount oif education in th)is f-id TProlessor S~issouras, .1 friendly, en-
oiven in Greece. Mlost olf the OR practi- thusiaisti, Zorba -the -Greel type of
tioners appear to have been trained nall. tie took his Joctorate at the
in engineering, economic-, and other U~niv, of Manchester in OR in health

rrlatel firids and to have pickdl uip systems and is now working on optimi.

operations research ;omewhat inciden- -at ion of ambulance and emergency

tally. There ire only two chair, Ii health services in Athens. Hie teaches
opecrations research andf related fields5 the only course in OR. a two-semester

at the National Technical Iniversitv couirse, optional for ail engineers
Pols-technion in Athens; one chaiir at in the fourth or fifth year. There

rhesqaloniki, which is the second larg- iq no degree in OR. There are no

eI't city in Greece; one chair at ratras, ate'sudns(cdgrsae
which is the fourth largest city in not given in Greece) but there are

Greece tthe third largest, if Athens three PhD students. I talked with

and Its suburb Piraeus are considered one of these. George Megalokonomos,

to be a single city); and a chair at whose bachelor's degree was in elec-

the Iniver~titv of Aithens, which is cur- trical engineering at Patras. His
rently vacant. A new university is thesis topic is a production case
bieing built in Crete where an operations study in the local textile industry.
research chair may be created. The Univ. of Patras is on one

of the loveliest campuses I have seen.
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It is on the Peloponnesus and fronts n itaIvI tra ined peolIe h itl I Iachel Ior's
on the gulf looking northward across degir ;-s A minimum 111 .1 Iteshnic.4l
to the ma inland of Greece. Behind it art . dingia lvring * economic-:I sclrice,
are snow-aipped mounitains. The campus M. t .K. It I, .a full-time ouise, with
i s 10 Years old and now has -000 stu- a , rr t IcI At C g I ven upon s It If a ct or v
dents; it will be expanded shortly to t'on. Bets ause, of the koilst Itu
2O000 students. t on.ai 1 rc is Iion tor f i (* ed-,sat ion,

We stated above that there ate 1the enter is not a Iloue,1 to Oharge
two chairs related to operations re- 3a 1e v b!r t h I 5,ou r v. PVa rtIvN a ~a
se arc h at t he Nat ional1 Tech n i ~al Un i. I .1t o I t h s, s one s ldr on'
versi ty. Nominally. there is only I k the , ourse I %Cer Ie iOU- IV, arid
one chAir, held by Prof. D.A. Xirokostas t?.vie .1 IT Many dropouts inI the first
who took his doctorate in cele:tri~al term. hh i Iv iapi.a- ind itirokost.as are'
engineering in Birmuingham Uk) in gI:I e~ ad!,tit iollal pa, for teachinig in
stochastic optimal control. The other thev "k vlent it I, onl Is O d rachfmai
~hair, held by Prof. loannasJ P ;ias .?t S 1 e t Ie I, iig h o ur ,. I hi
is called I ndus t ria 1 ManAgcerlt. lio I I, e en t ial I s not hing.

shitr, are in the faculty of Mechinii A, -ItI at abo %c , t h ere is n o SI
I ngineering. Both g ive pr imari Is un I I-,i I-.t I It, t ion. Anid there are no
dergraduate instruction. niantelv I .a - I i -! ~e'oon-tv; t doctoral our!'e' in
year bachelor'% degree, huh . i nal I Ie r c. Ihc I(-, studelts Iho Jo get
number of docto~.al s tud!ents. In the( i, ty tates do it purel% on: the baisis
third year Pappais gives a tho-se'tcr Iriver.1. X iT4osta, and Pappas
course in produc:tion management an,! e".I as ~ r Ithive stadcent' On
bui In cs s I dm In I %t r Itr ion tok Stiv it -wI t he rer is ntii less% rese*.rs h
ma or ing in indu'tr iii engineer inI:. *.' Ayd put' 1 shv'i by* the, s.tat than
Production engineering. .and -en~ali~ rresponiding kr~ei ri.an (? Hritist.
en .- ic eer Iin g . SomenI o0 t hes V 'I. t ti'le nt I ii v c siv faee r , a1 Ilh e ti oj'1C
also take I.a ourse from Pap.as in the hj., con w It Ing I:,on tat t h~at 1 1loh thie I
IIxth semest er 011. t,,iincss Ka.a ,! ' do lot "! in1terest inc lesevarc ii

sta.1t I ,t I,% And InI the e ighth seeter h 1) 41 1s i!1.ti Is e1ads %o pkuh I,1at Ion.
on work s tuld% COT* coo ics . ;,!','?Od'I, 0i11 i'.Oht - 1 MajolI
plIAnnin 1-1andt Cont Iol . I n theCr nlth
s-emfester there Is MOre ,,01" I I. I A 11,1
no re p rodu I Ion panin i r g an ont , r ol.
S tutde n ts %as I ,1.ta -I som orse %cin the

seventh semester i n el, ngie rig C 0noM IHI II I \ Tl R% 41 lOsAl O~ ('1 R! %ti 10
i, s from t he c, onoii~ :hai r,. and3 OR 0 -tT
Co u rssc g I %ecn I t 5is s.as1 i th

A, tS Ai al I . I r 0 k 0 s .1 s .1 ridIV P I'a %r ha v I on fe renl. beC h A I in h the Ibv
Are not as busy is thi m, akes then 7;ress ive name onivened! 'n t he He Is
s ound . .hese Cou rs-es arc K i-.en I,%fI fie , Iotel In Foune s- -n- It ide r-rire
their rep~ive ,hir A I b IU t that T.a iA th r Ie ! rl 1 sK I ike v slr at 14'r"
nean that the% are cisven b% ,assitlants 0'n 1 esI c,!I , pr I I I Q and 1 0nc Iul CJ
To the professor in tat ha i r . AssO At 1,1:71 'nI I Ida.s% f, tpr II I ihe dnesav
c-iiatrd with Paippas' , !'i r, f or e xample aI tel c no o:; haIs IFrIe fo r s ichseernK,
!here are a O

1
r. lotrdanides . uh holds ci th ret 1 he I ne . f ror. o-'t0 t o

.I rank which -,ight be translatel Into s, %.I %ell tilled .ItIh T:tcn Ical.4
something like assoctiatr professor. e' 's The idea of -tart inc and
,and Ir%. I beoglon and Sianoui lid i%. th1oe17 at ia %, s o t hat peoe c 1rka n
senior assistants,. all of whom share travIel I n the remainangK !al f da v, Is%
in the teaching load, one of several h.a' in hith t h is meet-

The University does not use the tig has di fierent fromr the ran-of-the-
concept of contact hours. but when I - i I techln i..l conferences o 0 ,R?5
Asked Pappas about this, he satd he AnoIthle r d ifferenc ha5 that it took ai
Averaged about five, plus tho in the middle course betheeni the elite lsv-invi-
OperAtions Research Center of t he Na- tation-onIv, And the usu;ial oren-to-all
tional Technical UniverSitV. PAPPAS conference. Ih% hasvinr speaker-. hi-invn-
is the Director of this Center, whose tation-onlv btut Attendance open to whom-
primary function I- to give poqt-iani- eser %ainted aIntl Couild aIfford~ to come.
versfty training to appropriately te.h- The latter %-.I niontrivial, since the



ive ot 1120 o tvij onlY It -trat loll (Si or .oulJ be aidhitu vd* bu s ure I
A, 0i J, It 0 t, 'is , o t .I , c La l o"Me shef IV t h t v fie " tn s vond-ratc paper! here

Al t T e eI' e.. t toll n : t het I It, enl ong. ol l l ml o h ist OIL lellI There were
A t het t * t he A :~ dS , I LOn 0 t pa'cf I t h It ce 11la sIfV se io ~s , a ind Jur Ing

S,- I c I vtele't 1. , I ti iL :cJ th in t;s~ila I i i iv +i.c t ,iC* p Lt iods set a eL for

i l hul .i. .hedalrd for the dell ly thi.j1 1l plescnt.t lulls {compleTmented
,' .1 ll p .1 pe' .1 rlid li no 0;+' ( ;~i ,l t,' + I i %c d dl i t i on a t I rlV I~''l d I f 0JI o r
I ," i -I t'.a' . . - l d.i l 1 ,I I I it. t ! .sh L L on . t i.cvIc %t. r e thric paper%
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.  

St t 1f and 10: tlhe Jl-

e:h :.,li :)I tI t th ni~ iii +, I I, I Is!;cd '1'c. e 1-, suc flom the U .
Th"c .'.OiV, of s7Ii- 1.a ts'lmA7tI AV'..t- + .h.A hliV' thtl.' Si. .i '.411 pro;fit,
" , 5 , l I L " t t htr i thI :'T I 'v 1. 1 1 I c I ir ekj l,, I a C s I

c 'a-.. . ,t i , t !,, c., n o -lJ .otr rn .l ;I , o .," t ,rc ., "71 Tu ne I ,l ol'1 20
I i t I i n J i n d . n n 1 s c c a. h. I . v i , s 1 , , t i nt t 'tt C I ~ l. lfi s A - . R e -

Li M Al I, t i T 11.11 a TI Ia t al I I Ist;It A t-. k .i "i.1 i -v 1 0 1

aATsT. .i I 01 tI f tI i[ bouv. v A.'v ot i v ~ u'-Ii i . A 15n71141in Re

IT i ,ne A' T:c .-, t eIt I 1 , i" "ll s '-.L . . ! Ii t " ,LI. t. h euss '
• ,, 5 ',:c:,,iii .Ttr.i.t:-.e .uu ttl an.' i'i..T d 'To. L'.1]. Ri\ttt "'t the SIR

! .1 1l i; k.it ls! 1.'; .i , -' r' (I : .' c . c; i'] I .i T ',-,' S t.v u h , , r a it I : d a n d

A i ., I " . I 1 A 1 1 v t . .. it tdaT a i. ' :i n ;f . c And ,t rI o rred-.i:m ' c l: *.i':. ti':" 15 > - '0 ," ' ~ i, ... r 9 
y  

l
1t. 7., C Vt .I' Ait.-AA,. -

v~~~A. I rTheJIt. I At I it o d! -'us c,. - A% onI n
-':-, , . i * n* -* C . : i ,i , v'% 7 " I c ' '

I,:e I' , I Cltta 1 .t t,'. . c " . .v r itAti I* II 
t

c t ivtti ' i

S o u .:e c- . . .i ; I .; T . , r . f . T h .i ' ,i . ':' I I t : r ,'ir I c !. .
s ,. A r .

" 
, -... ' t i .. ,,I %t x v N V, c- I- - - SLOA; .c

? hl i r. h,,- I A,, A A'.- i i's-.l ti;. A. . A. ' 1 ict :' . - .hl t ,,t \(: 5.41

S r ,. "'. , - ' I c A : - .A '
.  

T ,1 l 'A CI \ A i
, vI A -a . l ' > ai --I i I-I v

'l 1 .* i ' .I :x a- 
,  

T I, t l' - A V-I d'. 1 I 701 i t

A AI I I l ,i I A .t1 d'! Ii I ' 'I i .

C ..' .i 
,

I A It I A AArA- .I . o 15c I I t , IA '- ll c 1 AT I.

I" : I'P i.I "Ii f'a " I'A. . . J A '!A

c'I 1 1 r A
5 

* c A 57
1 i*Ai v 7-i c c''1r.

I' A'7 I i A ' A . .. A Are iii ('7, ' I A A i -J
I A- A

5
I . . ' ha, '.i:''"' -i . '.,. 'lT' A.,l -' his I A I

T . h T i , + ) a r I ''A L+" n ". -- ' 
' " " - "ilt c'' , II! T V" l r r i n aI , 1

- A I' ni; It ,l I, -i "I a+++ n ; l! cir i ' a.4 ycr, ,h -lf 'i I o' .1 " , , "l i - "; ; , 'i; It -C',. I I n ,
4 t in d h r ' ti I- Ap.c I 'n I tI' A 're' -1 1 tf AL I and

I 1i 11- I I I r ks I . c I v '.1 c o I, f

n I r gI r. i . A 0 - I "1A 1 v 0 i ' iA 5 t A I 1 . 1 A J
I,,  

17, an iJ
h e f or o i+ r ,1,1 o- ' fr A I Ia . ir th t, c i).T h'I t I ni v ,id ou t

r iT , 11r i i T Iu rl~ I7 Ti'..I it s17 , ' Ic c I.. cA ,i hA ,c h - a di'l n i. Lr cr~la'. sit'1 0-, 1 o',A iA' %~ (Al 0Il T fo l i, il inrc,.n- tr Itll

ifll iiisliA's, s.l, e l~~ill O f.a'sli\". t'' ! 51LittCTi l'Cto,'"l i-. rcee talt loll. A

\ orfer,n e In . hL, u i. l nf Thv i -. thell foIlIoSc, d ' N a dis i- I l that
p.i crs ar r tst-riAter I' , of .ir. , i- not %cry diftcrrtit fror sh-t it

c rA k i " l As lreuir. I ,c 'dit tldI , lli Si,,) l .1 hale ?'CArn bAil the di ' Iil (lon

I L1



.1 ol Ie~ 1r . . . a Ai v .~eit al .I - dent ika to oiic he had
, . e , - ivei four Year% curl ier. It turti out

Sh t'. . -t h vr v r vv-'c kl i vet t had heard that ,rc.s entI A t i il
A. , , - , ..Ac r, 1i Fa, in itcd t v it , and aked kendall

• -. t, , t- , rrieat it tor uN.

. r. '' , . , . ker!,iJa I 1 .1 r t b ,o t mt Ing out
.*i. ' i' ,.?. ¢ l . ! I~! quitel o - '1eC' r..;'*.' ,in' he ACl.'u~

C I ' o I!- vIv I ( C!%'
t 

ruk ri, g,\ve n n o Ifnfor-

* " I .. i i i ¢'". It-.av e I tI' vi d kl epartment

l" . ."' ... i "- t t -.* h .'<l . Tii , ta hot.
. . .- " a . ." i .al It ' i ' I. , i ' t le o r I nl a I

a . ' .' " a! " t. .. a o I' " r,- b% a , ompieter
- - l . ... • . . - t he i .I dent C

• -,.... <.. -. . .. a , • . ..~ .,. ', 'T l, !, , lie, I t e

h .11 1 1 o I Il l

c .1.o 1 It 1 c~l

," t " ' I h . I ha I t . h i I i c

j-Ii ta i,* h t n Te . on ra

a,. *i .. - .. ';{. a It:t a' ' ' ; b le,l

*.- i. .. . U? T " : a .l I ai t c ne

3a ~ ~ .:, i ra I~ I~- c I

•~~~ ~ ~~~~~ ~~~~ s' I r,' " ' ., ,i l-!! (t (! cll

"~~~~~~~~~~~~~~~~~ ti f ' .. * , "' o. nI
,

.iJ¢nvI k

a . * ** I. a~a i.~a abut

.- ." " " .- .. . , " " o . ..a N . , .t a.1 o Im

*e I'!t

z r c r vi, Ki Ia t , cach

t T I ck *I -t 1 3r 11 he

j 1 an onl If T he Ie
r i i, - v r~ of4 atI

T* j!tr Tb r'. lhu-' , t e data
r t.r Ari -. i , 'a.. foJt %n . ha' i.5 nece'-

S . " "t~ *" i ! a ,'a T ig rvr. h as been
a . .. . . Ia :,' . > . h " i. .a.. ' .. dvanta~ll ,

S-- . '- -' , i c a: reth I , That the

S , .' . . . . " u a .! . ,' 1. e t a1 V tc-

- , * .. ' . . . .... 1' e l

a I- la 7. T rat . nth ti l r i n
i: ~ ~ ~ ~ ~ ~ ~ ~ 7 r i ,. :'c ; I,, ,, tI on Mall k'il , ic nl(l . r,~~t l n

• ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r I, I" a . . . : " ' t1 i- I', ''l~ ~ ' "Map" of
"

''. I .. ..~~c I i i':,]. It', a.if r T.-itrl n k.~ i et" ll 'l,

. ~ ~ ~ ~ ~ ~ ~~ ~~r v k n- ou i , t: de i:  s I onrt,[ ~ 1!iat l/lt. lc~ alp

.-- K ,,r % "'' 'r' If .I £ ' , i It l c r tl (, th1

" ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , , . .. ,, t i I i. €"!I ,--I l,,, , l n tvhe no, T preferredJ

• - ' -, ' I" "=c
, 

,l rnatIvc %. i I l c a I" 'The T op ,an d the
-' a ," - . .' , t 1-refrr r C3 .1 1t 'r ,,t t, ,m . One



I tIv th r t t I .a't I kt e I' to 0 b aie Iot st fic lent I1N realistic. F or
the1 ot t.IIer I ,lind _t hji i-A, this tech, exsample. tIhes' often i ssume that thle

!%%luses. onl ' tt-e Idi I t crenc:es and t, hider has a perf ect Pst imate of the
no! t !Ie p'* lt en5, V. I t ther e i , I'd ell o't of thle proj'c t and is Ill a game-
A !i IIt I'i i rah I, kounl l ,11,vt'e e I II v A .1 1theo ret ic sit uat ion i *te 1 - Ie o Ither
J% 1 .11 1a 1- * : I e h Is t e ,tl h I aque . h , !; b idIde rs % . 't a rk fr* I that est iimat Ing
t equ Ires , I.IA I Iii suh Ji.1t .6, Ito nt is at theI hva r t o)f thle problem and
1,v erN rhawjrd ig i t thc miu I. Ii te IXvr I .I 1 Cilt bo~t o tth i t alIk oil "a3 new sc I ens

I.e I'. On oh v n . Ih I' , J% Ie " ek'11%vIu- o t ed irat ion."' lie ment ioned Ii Pass-
srh is s ,is nude rua' v , And I.e f;eardI :I l, a n itntvre s t Ing mathemat ical in. aght

a ;'rogre''r r I,,or t. 01 thte estimat ion prohlem on which he
the fI I 1lear v sso l~i . at the IIt el~o rit c- du r Iig t hc ( fo r tun ately v)

l!) I th onr en"' V On' I IIte V t 01a lvrnk IIhy dlis'cu'sion pc, nd. te defines
[ a-er IMissell I t !'II%. or Pennr. a . pa ir Of dual pi oil 1els : :comtric

He enlt it led It I Ive Ii In, tples of l':a, r~~mig one of' which is related
o or Hto %I to tand1 3 " r 't* % an sit, c to th!x est imas nd the other to the

o' ri e k nc% tha.It t he o r ,.I Icr o t t h I tost. In thle Itochlastic cas;e, a linear
ver enk e Is. iot'' I oof I I en'!. Itol.r: -:"0,inAt ion t sum) of the stochastic

in iver-Ial aI I . "a" ct t . the do il I vst ,ovfi ftirnts in the primal yield%
e'~~~~ten~~. iten Ii IS io'. & 'tisagotTic formip roduc:-tit' exponen-

c' b - , 1e vi t ''. t T Ive. Arriz t: I. I cI; t I aIt ' t.in ion, oA the Sost and on

pi. ;le: "I!s , ; TtV Pur.;jT .1:'i I .t n1t out fl, ient , it- thle duali.
lo c ?.t A-nt IV, i. f.1 11 !vi v' HL x t I rt-er tend, to a normal

on v I.- .11 in'r .to s;l ttI'Ills t ion Iil the Ilirit and the latter
~ Ie sIon t rs .'. ~re he~iv oa looinal di st I ibfu ion. The theory

A c %srer.M i esi~'l I c '11J.1II t ly .sv Tha It hport Ina 1 % -t lis * heh-li .i',rtu 5 t In. .-Ii, ~ i ns to thle !ual1 pro' lcms must have

ot 't he ,I%~ t. T*r irii C1 th .St liC nd t hev ;o'-o n %trTjc t Ion
t.i't' S'SCem. 'p~ti~~ the '1 *.1.' t h ,t %hIlisal- c ra ndom v ar -

''t 'i ~IV,~ . a-!;ic t. I vas shoulId not on 1 v he :inequa I
'.t:r o f ;r .!u t; ,- %l!' !- v sol , ge!! nerTCTAI, UtI do not0 even II cofe fro 0M

''n In Iet tn sunt I Cs .In hot I. 'e I.~h bi I' I it oll- n d %.e h are % ome
h'e ul e~ eninsste. the. '~ in Ia i.ln, for thc %keuness of dIttribio-

ut-ers r the 1-i it 11 itl rotA.. ts. IProl. ,anurl fi on IInperI3il ('01-
PI tirne. it t hat ivhrn the a.1,-,~n' Iej~r of ',s ience alid Technologv, London)

is ~ ~ ~ ~ ; VCn a~ 11.11 Ti itoe -thc aaprOn ;l rodu( t i or) sch edul I ng
0') t1ed -'me on th .hr I h t '- " ~ ! -;I , aIso % a,, no t a nei. Paper . RI Ve ttI

A:'. ih I I ii I. v !, '. t he se unte Si ma! Ic r ha i.4 I asell h IM Tr0epeaMt t he pape r he
ll%". the Ist '-"r. It'e At-atn l Ivell at the IlOWg's ('onferenle In

ui,! !.e *hi 'tation s'hdiI ng.o 197's. 'lthese here exception -
AI -- '.;,(,.aI VA IAhu. eajl ,I t ve -sI ,f the PapIler :1t this. (onference

1.;,1c, 1; hi;--'' ie ' .'-,(- b-Ine tlr . lh is mosre inca:lv fol lcied!
ar I in!l a.. r rn A,~ sk' ''t on I the ;.atrad I gn - ;,Ig .v- S- fo"Tr paper in 1

,, in rat. , .t bi tIt" ;' n r~l th Iofre~' ''I tes asfa
-hC1. IS t.a.r 1. SIn3I :" I _'Iner ;.ars ii and iiii here concerned.
en1.1 !. ihi r , rir , her hA i! not his, viianinat ion oft the met thod.l ogs' u;.

me a r'a 'r In I to 1 1 e nra n on'%v in terms of I akon(,nies;: :.t IaIt it. vs
.anelots, ''13I, so':' ;nru. .iAu vnam~ic, lecrminis:tic I' !ttot~ha'ti5 ,

lei: n- rr,h,!. s ingl( proldutt VI -;ill -;rOsil)et, s1IngleI
Of The he'5 hni. ii papecrs in thec 'r Io3 x' nulIt iple1 prcI 3, -l ' in~ IZI -
I% anoa, 'e' sin' I en ' I oy r'011: kI nrv -; inc vs Iu t -pr o ces -i n g f ac r I It Ir -.

5l'tark !:n I I %A Ti r ();Ir otrsi - Hi, ugestlon- for irmprovement weire

ti Iin. r, 'c e.I. iInt " .onev., ,encral lv rcliatt'd to an add it tonal
I 1 in; nt maI le .1a t1 Ce .fIVTAI hotIomv: thor ' p v rac tI Cer k'e

;I r. di. sS ~e '' as there h ave t I ,a k ousel Ives some Lsea rch in g
%fM' I ita'r.it"ir" et i n et* qucst ions About the kllpl icasbsIlit v and

ti pp' i r - n-t th.ivc at f fr t e I id - % op. o f %stthema t I I nodelI I itig , and
tin 'la t I :C n -t Ia:CeA Ii . ;t.orr, freels allout It% %horti omings , particularlv

T'1a1 this is lArgel'' te~k3%'a' saa~h paper-, with regard to its complexity, validity',
act aarac, and flexibilit-."
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rcI-n in" , tt 't itns -i ', 1.. "To' hin rIt;,rn to t ;li-ndon in I bS ,
.n t to h, i ).AT in ' I r.dta' tTiO, IS, 1 1! d 1 1 ;ng 1- r j , .''e; IlteI 'Ic r o a g rotll Ia,' hat

l. i- I aih i dr i .ju.alcctri.- k. ?rr In r- a -rvrrv orod IS tist. hi tory ' the
.1r -1mt C.e he Waidl ! 7-'F" I; I! l 'I If ga, lasrr .

,l.,' ',aC. I I hi-.iris ans *mv ]u J Tl n Imlpertant contribution%
I e t ' a A ld enIr 1hazir ',d r ," ni, by WeH', group are: In'e tiRa-

;r ;,, ihe ha d - 'r.l . .1 t 1 e1A ta ,it he I ion of ,harge transffr excitat ion
•ia t h C N.i . ;ro r.Iehs'- in gas Jicharge lasers.

': i- e thes f ih r. , '.&. Piper it al ..- I % itation Mcesha-
Rhhe tes pprs wee no .'.i'-.' o'f ?he th !t-'S 4cr-e." .. '. ,ii.

.,iriilv "'t;,pi l *| the" .b 'vt s e -ili
i f Ih ht-t. ' .J, .

2 i inld. lolt 1ACr And di I vs ,os or. A inl. toi' Webb the<'ae developed
rut tI en is n rn o rtc- n#. the first "gnn'" hollow-cathode metaI-

it r ti I . vapor Ias;r and in thIll laser ob'ers'edS t I CnIar tei In,. lhese laser- ate bated

upon charge tran feri reactions between

ON LR P R Sgrouns- state hel sumr ion, andinttaJONRL R*POA r ,aom,..,"A a, ina

ie * f: A % - ie # (Ar! 10 'I

"ev the bat.1. (if this itsue for abstrasts Powers as high as 1/4 K have been ob-
of current report. rained from a :inc laser of this type.

They have also developed the first
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topper vapor laser which it. operable at laser emission from mixtures of
room temperature. Ilemental-copper vapor Nee:rNF, (1000:3:0.') and Se:NF.
laser' operate at aho~jt ISOOVC. and top. i1000:0. ') was reported. At room
per-halidle vapor lasers from WO0 to temperature, rmission h% c.ompos~ed of
0 ' O'C. leading t,, pioblems tvpi~al of i single 1line at each wave length. 1 49,
high-tetsperature dova.~e%: mraterials which IS.anti 151 tin. Upon tooling to 120O K,
itA~e hidelv Jrftrrent :herlytl expan%1Y. the ISil-nrl line disappeared and the
itLCS*. and ditti~ult ir% in providing I4i -nm line spread 10 3 doublet. No
%A.'alu jOits And rle :tri'Al feed- expl'aniation %.a% offered for thist. hinge
throughs . I aser j~t ion int their new in% energy distribution among the dif-
coppe r ace t vIA et onAte ( L'H Cd.0, - ferent laser l ines.
4iev ice Was ob'served! hI th hal 1 t empera - 1 t rong I a so r eis ion .e t 348 nam
-1:c, varvli I "n, '0* t' I40('. it i n to th Se 5e '%I and %re/NI, annd at
WAI. tound that Ia~er power irrA-ed I 'A rim in ti S '%I , icat. at low temper
w 1th temperatureC to a strtdvalue . ! e' rh ,As repot ted in the above refer-
A, 4~.'* linil v t hev have improved cn t- .in,!i dnt if ied it the confierence

'rhrx ; t;ed k imer lasers by .e* , -ing f ror. , tril n t oni .:ed Ne
no ~Tg In-~; a,~ itIo r i n %ide th c gas N v ItthtCr "f t h CS v I tres. %ha o bsrCtsed
ati %zr ijev ad rAc ent To the r .' I-~ tj opatr e A I %r v pir t rd

.1.,, ,.;.% r cle trIoikes.c T h is d v,n 'Tin T_ to rlv'ton ! Crcnlc V~ %:I % t C m, g I a,
1. I: Cs the I Iu tans e o f T herI "Id. .mrtd In os tor! r on ; t " flo rine .3t evl

hen' e opt liters the pump in ;u soJlt Olarr e cral thse lellit~s near CO rl. , lb
In %add t io o h Is%- resea? .1 at: aI i' "on re'jIl t % frIe"r. rs X, tat to I oil'f

Ce~.h 1 'K 'a t Is rN I n th!Ie Pbs' i, I 'jartI - Hre 'dt , hith e-tcain , ti renits is 1,,% .

nrrntaat Ox fordl hr l tiiJ efin 1 e I" 0 or .1 !'- A t'C . %o laI a n g kA otlor cod
I. th a -lei. otypatns 'I ford Ier .&'Ct; the -sime gas mixture, were 'i nI
Uh I 'h he and1 his I N leagues, found'edl. l.4ris pumped at rottemplerature.
ihev are prodmjing dlischarge.;'unprA rx loirstier I eels that the !,%rrvc,1 lasrr
* -.I r rIAs rs . .mAnd their Model k%.' ,An I i tie ar Ite A rersault oI a n t r., r ca s o f

.;eratr UiTh the rare ga% halides %IfB. ther am'pli fi-ition coeffient arid -
Krk 16. ki . It"uI. and Irvo. lspr' Iii- .Ic, renas in t he a h% ,rpt, ion: tlv excI ted
, at Ion% Ind icate a I,"se I ernergv of I 2 ;-r, iex a t the laser uavelenigth. t-xh
ri an A 0 -I '' froA ' tt nAr 1 anld kr, ".re- -I Treslt o f c ool Ing . I orest ier .alIst
spe C t sl .1 end! enr Tg Ir .1 , h Ig h as, :rteId ouijt t ha t u i t I t he use o f a er o

S Lt are rouit ifil.. obt at ned f r o' k-1 1 . .Ia mI,,oo I ing they htair ot,%enird art
The ena inder of lthis %Artt i, IC e5 iC~TIA..eten t O'n "seI'ral toleC Ul a r b.47n1Is

or'; r is ed o f rerpo rt% onr recent gas la .e r at n~ear I'\ and visib-le uavelengths.
research a-t presented at the gas laser AlIso ob -e rved h.1 t Ihe a ppea ranc e o f net.
, o nfere n(e. Recernt result' on the fluko resc ence !,ands, .no tj tpr %I ousL Iv
cool Ing effect on hligh Power Vi1bl Ireport,,,,l ed, . hen mt'Ixstrre o f rare gases
a: <I UAV gas' laserA here presented bN P. an-11 luorirte. bAoritir. oxvgen, or
forestier -Aiv-4artrillieUni%.. Mar- oullur donors hete r-bear ex,:ted.
-setIle, 'ranl. The ait, to , gcrner 1' f Irsts % ere reported by. K.
A te ulC voe 1'tr'..use lasetrM1 emsHohla Itasp~nkteelshaft, (.arching,
-kiornbv e-bear- tc:itation of a htgh-;'tcs I~ ma. I t1jApr Ientitled .-New Results.
su,.re %urersoni, gas fill% At 10h tem-perT i - an r,,' i*- I a %crs: HalIogens and
a ttire a-. f irst t repo r ted inIIQ'1 1 tP. I vt rrha Iogen . "The halogen' and inter-
f ,ret ieIrr andI P . I ont a i , v "lng-pise% hAlogens have trcently attracted ton-

UlrvoltLse msio nanle i,!erable intere"- betcause of the high
tron-beam tcite,! Sup~ersonic: llow*' fluorresenke qriantim efficiencv exhibited
4:,:. ~I.:c'!. I.. Sf9 lrt. Two ha- %,ie of these moles alet ( "101 for
%suprtsonic no::-les err used which -r, t c IetI. The to rrent list oft lasing halo-
V11ed the fOllOh-ing 9.a% kh&aCteriA t I, gen% along with their, emiss;ion %ave-
velo01:ity - Mlach l."'. p - fl.41 RIt. length-t a' F. WA~ no). Cl. i251 no).
T - I.0 k; and velocity - 'lakh :.k,, p R* 1,, 9. ntim and 1, (142 nal. Hohla

t.'0amadI-~ K .. Ml reported on the first lasing of F.
Ma rx Generator operating up to 100c k%' excited by the TIA itransverse excited
and liflf I with a OPO-rnset pulsewidth atmospheric press-ure) discharge (onfig-
was us1,ed to0 producer a var Iable e -beam uration. Ultraviolet rhoto-preioyniza-
c ur rent dens ity t hrorigh a t it anIII= foilI tion wa,; employed and an excitation
be tVeen : A'c"' (~ .. tec ) a nd :(I A/1cm3 Power denisity of about SO MN/cm' hA%

L~ C.se t. n the paper tted above. uised. I&aser emi-ssion at 1 5R no having

3p S
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a 0. .1 nm width and a pulse durat ion I. %en though only one of the max.ima was
of 10-1S rise,: was observed. The ex- m..de to coinscide hi th one of the absorp.
cit ing thing about the F. laser is that t10i1, I lieS Of CI.,* the Output power
it provides for a high peak-power laser ot The (I - laser wais in~ reased hi. il
*at A shor ter wave length than has pre- imp Re s, Iie factor of 2 00. It I s CA
* ious Iv been available. lit- ted that a paper deScr Ibing th is

ilohiA also reported of' the fi rst e! tort will appear in 19'9 in:
Ils ,in. of an i nte rha logen . 'Under c Iec - '.--*..' ,: .. 1,; ". Iluture work onl tunlable

roll heam ec, I tat ionl rise': , I It /cm CO laser% at Cuihan h illI in, lude the
laser eiss ion ( I0' _IJ fron I V i n thle use of an etalon to eliminate the cin-
ltrm ot two strong 1lines centered around usedJ maxima. ThiI shouldl re:sult in

nm was observed. The conclusion forther enhanc:ement of the exc itatiot,
that laser A~tion had occ:urred was rfti~ivnc:i of high-power Co. laser-
based onl three riteria: existanice O1 pumpled molecular lasers.
a threshold. spctral narrowing, and Frequently, one of the prodiicts
trn;oral narrowing. oI nolecular photodissociation is in

*I64 rcen (Uk Atomic Inergy Author- an essited state, and inversion of the
it, !hltoratoI%. i: 11donl Jr- -atcrial with respect tc- The l-ro.;rnd

sribed .4 novel technique which pro- state M)n be achieved. laser acIlonl
~ d'for the t rst time fine, ficquency inp oleculAr rhotodi sso~ ut Ion a-;

tujning and nairrowing iboth ef fects arc It, ;.umping Mechanism was tirst demonl-
*~ludwhen the word tuning i% used !i at,-d in itomi, iodinc in 1964. Last

te ltW i of the ouItput of a high-power Vc-jr 171C71* i ssinJ n nes uperflu-
0, l1asr. Tuning of k 0, lasrr had I 1V'enCe TeSUl t ing from molec ular

beven previouis- real i-ed w ith the Use Iwoiso it ion of and hal ides of %a.
,, errmAn iun, etalon%; howescr, kes.us!, .h L s andj II w ere rc poted-J. % .P .

1t t he rmal ef tfec ts in I terma n anrd .n It-h , onc o f hc' v s,1 %tude, cn ts,, dersct:r iberd
t hC 0 .. M Aw lmge t hre CShol 0 oJ0f e t a 10 r. it .1t Th ' IOn 1Ctrense t hc temporal kharac
zlig-. -it this wiveclength, suc:h tuning trristII ,co thel i'e lorsec oh-
hi.. Scell limitedl TO relativels- low-poher .evt,6t. In TI tesujltinig from. thv moles-

s.Tailing of a high-p'ouer t. 7111ho d1.ssu onoT. lis au IV
:1 Aser t 1u Ihim has Acc':OnplIshe C h ex, imer la~er expert i-, at oxford,

t! the Cuse otf .11 intra'aiit, hot 5 ell I I w-, onyI niatu rAlI that IT hes wu Uld
.t1inin I .2 gas 0Zc kb p io I ~ As th An trTan Ii Ion at1 19L n m as, thec

the C0, hwith in the ce I Ifal I w ,%itIh in -JT, V I p ump rad Ia t Ion . Ih i i it i IIa
!%*1 A ec r Rain 1 prof Ile . and the .0,setrat ionl of eMis Sion'l from. 1 at 3-S

resualtint laser emis ioll is .ortposedl .17 h , I a' Made JUJ qute by ss dent
o f I wo ma im iA . 4, the , enter frequjency I ! th1a T these lines were SeenI during
of the ell1's absorption 6and san be e'.xer imentat ion On (ul3 I t h1% d I' -
% h ited %tgni ti ,antl I by! vairi n g t h c verrd that the (ul h~a% ,on t a.inP.a ted
, c Ip )res!s-u re an,! temperatu're,. the uith ahlo-,t One part in I0' of IlIlI.

requen..v of t he Tho laser max ima saO k, t thi p int . exper imentat ion was
bec iiaried in %i ,ont rol led manner. The onsnt rated onl7 1 .
laserT output power in the Tunedlmd Pump energii was linited to less
is vIrtually, the same As Thait in- the ?'-. 1,1 rtow"ing to saturtion effecs
uin tuned mode. The h idt h of th Il intIune d i n I I* -ind the suefioesnepulse
emission is; about .H: full hidth width w.is I, nsec, whereas the width
at half maximum', and inl the tuned mode, ,f The Art) pump %as I- nsec. IThIsI
A tuning ringe of GH ul: has been p..p('r ontained the first report of
reaili:ed. pecriod i, fluctuations in the out put

Perhaps the ucost important near- -f TI. I luctuat ions with a pecriod of
term Application of tunable high-power 1.2 nISes here observed in both the 1Pm
(0 lasers lies in their uie as an ef- an! green line, and at loh pump pohers,
f isient means of excitation of molec- the fluctuiations. of the tho l ines being
ular lIaser-. In such an approach. c-s- a nt ipha % r. &-s the period of flus tua-
-ent ially all of the power of an iintuned T ion does, not sorrespond with the cavity
laserT can -e shanneled into a narrow roundl-trip transit time, the flrictua-
band that can be tunedl to coincide hith tion% cannot be caused b% a cavity
one oif the absorption bands of the effect. The origin of these fluctua-
molecuilar lasecr. (.reen reported on tit-n, 0s still a suhiect of some spec-
the excitation of a CI-. laser with a %ilation.
CO. laser tuned 4, dIcri:Tbed above.

isi
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"tn~ it( :0 t ppers. pirsented Signal Analysis and Communications
.ittheciirelcchave beef) Teviewed is the largest of the seven groups.

%in !!his trltle . As no pru~ecdtngs And it includes Picinbono. Blanc-
Lt t?L onfererie Are to be pr inted. Lapierre is particularly interested

nun"ber o! oI-ic, 1,4uite limited) of in deterministic nonstationary nonlinear
kivren~t- if~uitL,cok his been made stems describable by Volterra series
*. .leto &~.b v 1 he Rut herford And in related quest ions of erlodicity.

* c .tc'~* ht- onte rrct organl:ing lit the area Of mathemtical so el ing
* ~ ~ Je. ri~.1 .ormplja. his. group has obtained various results

~:ierr~e ltr' .1% :0t)- onc.erning the ergodicity of second
!.. i thIs haind!ook stcolJ! 11 Ile And higher moments of random processes

cI,,,- t \A.il R~e( t,! BirianJ thit have A degree of homogeneity in
ii-e ; .. IP \el. I .4. time but may not be stationary, such

rd as, the phase of a frequency-modulated
,ignal or of a narrow-band random

rSUOGNALS&
&Il'icinbono has considered the exact

LSYSTEM Itimiation of the power (second moment)
of random process of known spectral

shape. It involves sampling the pro-
r - and orthogonali:ing the set of

~~~~~~~I %I,-' i .IN.jn~~.'1 plc% bY multiplying by the inverse
oif the correlation matrix. This Works

hr;.i.h ther .a .I ai~t 1')n be st %hen the support Of the Spectrum
T 0.i roi;..tAiiceT.V I - 4t IoIl is infinite, JS A record of finite

t 1 .1 1t 3 1t T C t i-, VN length Then e ffectivel y permits aver-
(.1.-1 4 nc A~aoizi- : th e *sF.u. gin over An artitrarily large number

* ~ ~ ~ ~ ~ ~ ~ ~ o n. .e.a~I i 'J 4--1indevendent variables. Picinbono
1 th r "el! re r. %t to.11 Ar . Ic t alo d uinitg related work on signal

t ,.i..t,- \ Rl r 'I - .!cte't ion .ind on noise-controlled
*a *irA ire v i'i. eutomratic gain Lontrol. The latter

1,'t te I -Ic -. ac1;ure involves 1lineair filtering to remove
I I~ t* *- at-U t t( I ~ vinal, to leave a residue whose

i t ctof Or.a , izi th. po% ( is the same whether or not a
7 t

4
ji 10 '"T.n c itr, *f !'Aris I i gnalI i t pe en t. (Cf. B. Picinbono,

i. ,-,cra Ied o 'it ' vt*hic ' kd ap1t ive Signal rroceSsing for Detec-
' J ;'T Ii is P r of. 14 r Tna rd I ion And Communication", pp. 639-6 -60

* . *n aciv *ows tc hi, i-ork in .Tj. Skwir:vnski (ed.), -ommia
71 I, 4 t I,%!,. o. ratl.Iofr .:. .1-;. Ilolv-s Ind Yani'm Pro.c.ia The.ory,

I- I. K 71.1' in . s ,i n h ono Si ithoff 6 Noordhoff, Winchester, MA.
!tra-er tresivn*t 19- (.lo l~g the proceedings of a N~ATO Ad-

in aae-l~d r ii.nvne Study ln.t itute; F.rN 31-10:400,

~h sh~ Ti *-tf f! a'hout thirtv, Other topics treated by this group
.1 rv ilvideJ a--ise- rt- eArth include spectral analysis and adaptive

a' ci- ga. I-Ana I
.. ... .... ..

Iby ignal detection and estimation.
1A: itB lin-ipxcre , '1irreter (turing the academic year 1977-1978

I nea t her , '1 s , tem s ,under r. Prof. Louis L. Scharf Of Colorado State
r-.,rie licrtrarn.; ItndistriAl Automation. Ulniv., Fort Collins, was at the L2S
1, !, Pr--f. P~anicI Vaiaialt, As4ov iate on sabbatical, investigating the con-

re ? c thle 1_*>. Bis tndaier nections between classical methods of
-. Ra~nond Duipcrdu,; Solar I ner,~ 0'%pectral analytis and more recent methods

.ini, -''TI is a p ~ both headCd it ilizlng autoregressive and autoregres-
*:,r. 'hri'tine Prnard!. anid flectro- sive moving-average models. He also
-.,aei.led !1, PTrof. ieI RVutine,0 investigated data reception and phase

lae vkno Wn for his; %ork on antennas, estimation employing the V'iterbi al-
Th.ere Are, in .Addition, half A dozen gorithm.
t'-:hni..iAns .And over a dozen student% Another well-known member of this
-oneC from other courrtriesi Larrting group is Dr. Odile Macchi, whose work
~n heisresearc.h toward advanced has dealt with adaptive digital fil-

to he .onferred by campuses ter%. adaptive channel equalization,
%1 .in,! XI of the University of Paris. point processes, and optical-fiber
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,ommunication. She his recently turned The Industrial Automtation g'roup',
her Attention towdrd correction of interests are generallIY in m~ore %pec ifi,
the relatively rapidly changing phase I'-Ac t Ical 31,11 Icat lolls. such .1' the Idern
relation between the carrier bringing tificition of the appjlicAble !I fferen.
data through a c~hannel and the refer- 1iii equations Aind the .ontiol of An
Cflce os~ ilAtor it the receiving riJ. oVen, And the aitomat i corrct loll of
for this purpoic. she uses two equil or-leiontran'riitter. lloc
I :rrs in ,cAscade. The first, .whiclh I's-% tems g foul, hAis koiflt r Ited on

his a large number of 7oeffi~irnts I f:e r :in nctIe 1 kL .irtt S. Ia sten CI 1
in the experimental vers ion), * orre, t lo~c -,,IlIabora IonI %. It t v ctt rt.
intersymbol interference but is trin'J* I LIJ V Jr c se tI n iu UVI Lh IrUy I g I1CA

p~irent to the phAse f luctuaitions. * *c I *!Imri£tal. r u'ai and the c
The &econd. ' al led the -iot ter equal - de BliophN. mu.' Jo !1i "hinl. h IT!

i : cr is 1 a one-,:oe fficilent s toc h A ,ti ra c c-1.TvI II! Ii't C, r i. ! t i ~I 1; !
Aippr o xima I ion .AlI or ithm that cin aiap t ,.aric 1 -1 t I Ii alI ~v a-,rc rdvTint , .ii

r i % rapid I v to, phase Aindi . i I t u d !i .4 vt c v r i t '.1 a j node I' s o
I t ter . P ,I rt ic l IIA r At ten i.t io0n h s .4%"C'cI r.~ Ir i . I,! i _ . . :ic pu Inon.i i

g iven to correc t Iin of T he dJr itft Joic A 1' .l1i V ' I k . " !' , 1~~j . ii4 11. gi V
t o t he f req uerncy vJdafftcren ;-, h ct i.cc-n ,.? r'.1 2, 1a1 .1 c!l , .
!he carrier Aind the Aeno,!u Iatin I '' rig iT Itii~~I
IA t or . wh ich c I flo t fhe hinir I vJ on; I ir v h~ d.- ti
c:1. ' l s c a e cqualI e Zr . I he ,I tt T e-1 1.& ' it i.reOs " . 1, i.i 1 t .l c .:

:rr take-. the p Iic -i t I acr- 4 v- 1, v I I i 1.
loops, o ther,.Is% e - 3c r,! ro .-1:. 1 It lin I I r t I o

I:rac k Ing .ind thus:rr I ~;i~ \ r r 1f' ;1,. rr j!I,. !
tn lo rs ihwll wr'!. I ,es o -1 !_ 7! I a- .1 ,

tTh eqa % :eo , 41r sute to A~le ipr I.aca Ill fi ; :lT f! ,I1.

t AtIIon ; t he one c o ri Iru. Zted .at t !ie 3> i.* I~t a I T 1 nt I : i
is only a real equaI Ir r . I Il I I - ' e 1 t' Tt I it ' %
t, cuse rd to( h A nd Ie 1 4. 0 0-h I t ,-prr-s c n re1 tilft., I.,i>!
r n sm i ion ove'r a te lephonec I Inrc atI! 1 .1 tv r .1,; , 1.1 ,

.1 :400-b.ud rate . ThIsN verv hi 1 1: it .i T I ve r -1 .1 -1 it t Pi I " I
r at e i s ac h irved hbv u , ig I t-phae !f I Ih Vii II ettt 't II It-:0-c - .1.
f rrentitalI-ph'.e--sh if t key Iing n3 .i rati I i ch f f T I
;hoicer o f 4 amplitude, for cA, h pha .c.Ictcit!~t ie* i t
w it h IZ dJif fe rcn t a -;)I it cde N alIues ,1 .Ic T
t o etIhe r. t%o rma I tel Iephone I I nes cr. 3 m ! * tt . It.i liC I. :I
nari Iv Jo not , jrriv rore than b i bi r~ ae 1l. o 'zpi I t I '!i halI
per second. Anlothter a1rea of .'- \t thIeIsI I ij,.t on Iitr. t II ("I t
,ollaboratIit --- 4.i1th the (%I T laiborat-i r.~ Io is; itc it'. . :I..To -h.1rt
in Lannion, ir it t anv , in t h Is, in t IAn, r-- tht v in I tt" f all o f It Ist.at I r-
is A 'i ch i ' - wo(rk on A dap t I ve , or rc, t i or, I va r Ion i'l .c . em I . I I t I .it i .
(OT A wande rig nOtsh In thie f ? Cqnen, V irrent wortk hs -I. onertn vJ rid I at i on
recspon se o f a ic row~Ave Itrain MIsI on -% apecrtures .ini berlvtt ie i i , .A I
%V s em . o I w h I h h.av !- hen Ii n ' t i g .i I cJ !,t- h

The 1Svstem% 1z roup i , develIop ing v s -cr I !en ta ly .'vind t 1it ouch:' ki ;,I , i at Iotn.
I nc rea-;i ngl I somplIex mole I - fo r ,i o log - Ihr v tper rinentl a ro.ih ha il ai : eJv
icalI and chemical sYstem% . for t ran% he. aijr o f a 1 ak " of equI i1stt .i:1,J

ro rtat ion and c ommun ic atIio(n ne tworks fa-IIII tis bit1" t'i I II rot, I.- ' Is now'
And for educational, urban. and economic fa irly %ell torrecte.
applications. Their research includes The Il", s still in Ithe 1,oce'
numerical as well at theoret ital inve-t- o f tin ify ..ing the var iotu cioults% that
t igat ion% of cont rol .lscs who-te it ha% brought tocethur. 01i01 rcj're-
complexities often nece-titate nonorti - -ent div-erse level, of per'-onns-l asnd
mal solutison-. Svstem identification res ources a% well As dist in~t Inte'test%.
i% their primArv biological problem, But , it Includes a numbtir oif vecrN good,
while in the shrmical fieldI it as% t he very well I-known people , Olrni at %hare,
nonlinear it v of quan ttta t ive c hroma to j- wit h varTi ous % amputs o I thec Un Iv. o f
raphv.
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Piris and %ith the I SI.. I t can he an-
t 1 1 AteJt thAt , heccu'e ot th i r a&d-

%iancing vears. Planc-IApierre and
Roubine huil soon retire, but Picinbono
And others :an he cepe.ted to maintain
the high qualitv 01 the u.o~hrk.

* ~ Mountain Vieu, CA)

4 389

IA
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NUWU& OTESA JACK-IN-TIll-HOX hEATIIER STATION
INEW & N TESDrs. G. Peckham and J. Barton,

Mteteorologists in the Physics [Depart-
1I01JRliAN ONIU RSlA 14iIO-11 I. \ SOCHI')T ment of fieriot-hatt University in Edin-
MrT ANNIrxv -,rTT1r'wrffTT\'_ blurgh, are %orking on the second gen-

erat ion (if aut omatic weather stat ions
lile "th Anrnual Muc iIn a i ting for use on file t ops of the highest

of IIhe 1u Iop ran Undi'e Isea b Iioned IacI mount ains in RtIadThe prototypes
5 it-IN NhIs held InI liergen, % o rwuas haLve become c'lh ase-d III sol id blocks
on -f' .11uN l')9 1 here %.ele a tota 4 of ice IIn tht. 6inter and] became mnop-

29 ;'"), re .-nt I.a t ions and o ve r 1I e ral' Iv for ,Iong 1,e ods o Af t mae.
pait I-I Ipan cIvI ;er re rst ,!a. 'loThe 1ursent nodecI o ilte keather
inludedi-J In thle Vrga as .a 'ull stat ions, onI C.amrngorm. Summit, north

Iatrno -o o f thle fac III es a t.A ot 1 11 iar g h . a Ie abo t th e si v : I-e an1d
sv eted, pro ae t, t ofithe etcent lv 'hal'e of .a - al Ion oil1 drum. IThe
opened! Norucegian Ilndecrwater Inst itute r'eteorological senoirN ate fastened
, \N11 * . Vrwav s'lai. rest-a vch e, to a t z:ara-.otk tinde r The I id of thle

ab 1ishmenit in t! ,r ivA ofd~- under I'. i'-tt of thle t ime thle ase' is
wate 1 tecI h no lo"gy Nan d -,ihN, ' IC golNg . losed .ilth the sensor' mns-ide. III

topic:' to 0which r~apers werc a,!- c.ise i, heated elet tricalli so that
drAe ;es CAInc I tde d: \Arwe c'i all a nd wed J hI no ice %ill form onl it * the elect nc

I~ ~ ~ ~ ~ ~ ~ ~ ~~~i' v ngaICI hIomplr ;1 1N ring Ifrom thle Cairnigorm ski I Ift.
r-v acuat IIon; over i Nw o 'f P,~ Ig !Ire' W heer t t as t V aIII Ie To make observa-
search in Noruay; alrdl oprs'o t ions, *a tiamer Yriggers .A mechanism

.1b Ie opt ami at Ion work pratlogv9% That pushes b ot h The frame holding the
asso iatrJ with IivianK .a-.i.Ints; sensor :111d 1the l id to the case upl
bubbble detet lion afitr isobari, ,:as above The ,a' A Sro that the sensors
sw It,?Ches; e f fect oAf oxygn'KI breath ing are exposed to the weather and obser-
after diving and before flying t is - vat ion L.an1 be m11d1V. The sensors are
sule amped.ance mhethIod of dertect Ing then lowered into the heated case and

bube;neuropathologv of dek rom;rIes the lid kcses to, wait for the timae
'Loll si'cs lesions ll)S in goats; Of the neCXT 01hseryat.on. T'he data
hernatolog ical 1And b io~hemica I anges obt ained is sent by shortwave radio
in I group' of North S ea divers. red c to manned stat Ions ait louer altitudes.
c-ell andl perceived t ermperature sen kavne V. Burt,
sat ion chatiers during deep' hel ioxs
dive-. rffe~ts oif high oxygen tension%
and increased ambient p res sure on Till. NORhIGCI AOx tINDl. RATI R I NSTI TUTI
c-irculation; exrcise ventilatorv [t NRA
capAcitv At depth; aI microprocessor
to Attempt energ- expenditure est i The newly completed Norwegian
mati or. i n . ork ing dive rs;. n it orgen linde rwaz vr I n sttitte ( W ll represertI Ing
metIahols d -ur in g drep sa tura3t iOn An i nve st ment o f approx ima tel ISvea milI-
dives; review oIf dYsbaTIC o-teonecrosis; lion. is located ' ust around the corner
changes in xenon-13a tcarance from from the excellent harbor in Bergen,
rabbit bone marrow And skelrtal musc Norway. and it is a major center of
during simulated dives; value of scmn- underwater technology research and
tilzraphy in dvsbaric osteonecrosis; development in Norway, particularly
transcutaneou' measurement of oxygen that dealing with off-shore oil devel-
partial pressure during diving experi- opment. Bergen is one of the busiest
ment%; increase of neuroamines related %hipping ports in Scandinavia and is
to hyperoxia; ear clearing in divers; located within a short distance of
bubble detection following heliox Norwegian off-shore activity.
bounce dives; and possible attentuation The Institute is organized as an
of hyperbaric hvper-reflexia by nitro- independent, nonprofit organization
ilen. which is dedicated to research and

For More information, refer to development in manned and unmanned
the complete meeting to be published underwater science and technology.
in a forthcoming ONRL conference re- The ownership of the Institute is S0%
port. (LCDR R.F. Goad, MC, 11SN, by the Royal Norwegian Council for
Exchange Office in Underwater Medicine,-
Institute of Naval Xedicine, Alverstoke.
Gosport, Hampshire, UK). 9



Scientific and Industrial Research all required facilities, library. and
k\TN'I: And Det Norske Veritas, a pri- lounge as well as its proximity to
vate Industrial c:ertific:ation orgini~a- B1ergenr all contribute to efficient
tlonl. This anrrangement Provides a transfer of information between and
greait deal of flexihilitv and allows within different special ites.
the Inst itute bo(th to solic:it i&nd rv- (Bfrian G. DiAoust , uDirector. Hyperbaric
sponid to exist ing research need,. and Plivs iology, Virginia Mason Research
opportunit ics in thesev areas . Its III. Center, Seattle. WA)
rector, Vr. Oystcein Mtart ins.en, previ-
ott-,lv wit h Coi4IX. is 5' agorotis I p'irsts ig
this approaih,

Ihe In'tirtute, 'ituated right tin ONRL NW
the water in, a .heltored cove, is wellI
l.sid out with allI support facil it ies Ihe last of August was the depar-
tangent ial lv irringed onl several floors Itutre of three of our scient if ic staff ,
so0 hAt I IUI k k accessc to the main hivper however %ou wuill -till be hearing from
baric facilityv is reatdi l at.-i lable. them through the pages of U-SN for
Administ rat ivelv * NUI is organized into several months to come. We bade
four ma in sect ions deal ing i th: 1) farewell to:
medicail p~-ilo~cl roblem'; [
satetv tynd training: underwakter Dr. M4artin Lessen (Mechanical I 'ngi-
in;t rument at ion systens; arid .1 1ac iI flerI i5& ngTVK T-iTr a ret Iur nerd to hI S
It I es anldtc te.ritl .teLt' II Igz. vc [',raI fo rme r posIIitio a s 'ate rs Memo ria3l
pr -~e t, CIS now. ontgoin1g In! eVach 0 1 thesev Profes sor of' I nK ineer Ing of Mechanicalh
sect Ions arv !heing Iursurd uit on I ,I- and Aerospace I ig ineering at the
s iderib le ,,I latbor.,t ion w ith dit tierent Un iver , tv of Rochester .
rriv rc.1Th .a nd 'e eIop entg roup% in the
Fergen Irea and tr hot\orwuav. Dr. le ft' Perk.in-, (Materials Science/

O~ne of tho st rikln. attributes 'raT7s1*wohas returned to
ofthe %Very nc% lv fort cd Inst Itute Is I the Nava I PostIg raduiater SchoolI, Mont erey,

ih fat th sen t "11o whh I h IIa% A as, Associaitc Profes-or of Materials
.116al I I CIf1"t seI It id VI' itrcst I 1,ience in the Department of Mechanical
and t onsI t antI I~ .1 nuber o t 1,r-ojvts. n g I rring.
fhus, it has, tui k lv moved up To the
state-of-the-art auareniess in, all o f Pr. Robert k. Rostron [Physvicist
threeareas an s o am ttwrld I ac"i I}setare tohi
center of this. ak tiitv. Again, the former posit ion with the Diefense
n~a ture of its organi :a ioni and mission ioirnikat ions Agency in Washington,4
maikes this muih more efficient thanP.
wouldI a siia i n11411nst tutIe h ou sed e ithIe r
unrider the shelter of a goL)ve r nmentI at, we wish them bon N-'ovage and
o r ia teIr rn at iver Isv as ,a u In Ivcrs itIv o f f- snot sa IlIng'
shoot .Both the l'ra, t I~ a: I anrd t heoret
I , .11 apoa, h are wel I x ed , a nd t his
al 1way vp )r ov ide ra;, healthy envirTonment.

P rtIIi IuI, TrIv pr o nis in g at tIhec P! RSONAI
p1Te reset t ime from the point of v iew
of diving safety is; the underwater The Institute Of Physrics has
inst rumentation group headed byvr elctIed the following members as
SturleC S4vik wh ich has several projekt% lionorary Officers and Members of
deAl ing with al ternat ive techniqlue% Counc I
for b iomed ic alI gas monitoring, acoustic
bubble sensing, and] ventilation measure- Vice-President - Dr. .1. Goddard
nent as- wellI as underwatr r (ommunica- (City of London Polytek-hniic); Honoraiv
tions. Thus, the Instatute has collah- Treasurer -Prof. .1'.M.A. Lenihan (re
orat ive programs w ith tln ive rq itv o f elected; Honorary Secretary - Prof.
Bergen, ajacent hospitals, Christien U-.R. Dobbs ftc-elected): and O--inTarv
Mickelson Institute in Bergen, and W~br fCouncilI - P ro f. P . K. C arrollI
several laboratories in the Ulnited (In iv. Col lege o f Dubl in),. Prof.
States. A~lso. the physical organiza- P.T., nar1;tbe& (Univ. of Southampton),
tion of the laboratory in providing and ,ir Mea)addock FRS (British

Association for the Advancement of
Science, London).
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Vr. T.J. Briscoe, Professor of
1'hvsiology, Bristol Univ. MIedical
;%chool h~ beer, appointed to the
o~irell 1 Chatr of Physiology, Universi tY
ollege. 1,!tJo1, from I August.

Fo !!IV T 1zC S1Inkv It W.as
1rt.! t r, . !!I 1ren~h A.Idcrtiv of
!131C Ua'- I ted .1 %0:%.a,4 Inember.

r. )VOIJmvt i .;m !r uh~ar . Mrs ChOqUe-
~r it11 Y.ks ',ef ~A-ruT'! -ro e,.or -i t the

mJ74~~o CiI ,E SecAnd then at
7 h v 1 in I. I I V I %.ht re she t V' ;ache'

.4 1 I tI m A I S And e I c %t u A' I n

I~.l 11 Ma'ap~nr. tinh thI rj
Ie. n,' fh~ive In Un Ii o I Dundee

hv '!n I o! Leedt, . fTom I 0C t Ob r

1 1 .,a,, r Lvrmen, Nohel 1iire t in
!ci.icand Phvs-.Iogv 4.n 19r,4. d1ied

inm M.inich S Augws! At the .a1 e of Ns.
4Ce m,s a pioneer III fat tv .a, id re earc:h

An! as Aharded the NobelI Piza:e for
his research into organic metahol.%ml.
ifr..imt of: te~hmi iaxFl a4i11
((e tu cl1 I pcet~o th Mai j ni
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i~ 1LIC1fL i1 Sl: sC I LTY CHL2ST SYMPOS IUM h ' I .~. F reundl1ich

he .iua SNvmpo-;jum oif !he Vie ischncr Soc iety is the major
(cxk!i7 ft th c v itr i n , hest radioIog' . rihe ,oc iet% . " multi -

Ii ii ln.a ry .approach I, condJucive~ to inport an t papers and
:onc:ern inrg ches.t li sease t hat may hear only indi-

on the pi ac ti'.e of r-adiology. While there was no
"n if":*ing theme, the meeting was highlighted bY Sackner' '

rvvit-- ot h is uork on the mucocil iar' v Transport mechanism
in iasthmia, * re el' amnpre'. sive le.. tre on the mic rost ructurc
0 1The ILT931 ,n .in relat ~i onsh ip to pulmonary phys iol ogy,
an,! hrst 's plan:, ir tuture experiments during weight lessness.

R 111 H! PAAWINI NI 01 0c AiRP,,kl1, U NI VLRS ITY OF L.IV IRP0OI,
by W. B~urt

!'he I1I,:it1feit of 0,canographv' at the !nive r i ty o? Liaverpool
i-s the 1 llest o'f !ah- 11ree o~rxiograph dtepartments iii the
tVk. Its cetr0: i, largely in ph~siacal oceanography and
-irane .atiiavt a.al chenis'trv. A full rainge of courses is

' fre.I in1 ;IT), ica n heMICal oceanography. stIudent s
.III- uorkln , for unde rg raduate honors degree% in oceanographv
.an .1 the MIS in .1 Phil degree'.

R-:-) 1i; MoPAN I NRi. , )4 I CS :A COMPI..TL RI PtOH 01 THEL JUSi 1978
-;1?RV.A v. 1). kai iams, 1 ). liart, T . Mleador, A. GI ists,
i. AllarA Proprietary Information distribution limited to
US (overnment agenc ir, only)

Th i rep~rt docurlent& the findings of a series of visits
to 1aidu~trie, working on fibre optic'. technology in Europe.
7*hirteen -.o panies in five oeuntrie,. were visited. These
,ompanies' ictivitie% range( from limited involvement in
compo:nenTI developmenlt through entire fibre optics systems
development and research on all related technologies. A mas-
%ive effort is repre-ented by the collective activity and
investment being dedicated to this emerging technology in
1-urope. Present and future activities of these companies
Je~erve further evaluation from military research managers
who may be planning to make u'e of fibre optics technology

for military applications.
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INN X~ 01: ONRL I 1.CHN. ICA AND P KI[R\ L. P)R'I S.* 1,Y

Nob. t hat II 1 1 Nkl I. [echo 1 an .rdtn c neRp t~ u d during I,)- have
beenI ha c%, odb the Velclse 1ounvntitlin ('enter, we are pleased to proVide
t ii i ndc~ . opive' of TheNe reports~ ni.# 'y he obtained from either the Decfense
bolocumentjttion Center,* Cam~eron Staition, Alcxandria, VA ~34or the Natitonal Te~hnical
Informat ion Service, S:8; Port IRuvai Road, Springfield. VA 1tlbY usting the
I 'ted ADP numbe r.

O~N R 3-.' T.R. HATIMAN Liec trli.a1 Phenorrwna in Bitological
Memb raris tA1t-AO414421)

O\R1. (Ii I. V5. 'l IiirI Svmpos lum on Neut ron D)os imet r
In Itiolopy & Medicine. 197- tAD-AO4t))

14J.. IMA'I MAN, microhave M4agic (Alt-AO4S8t0O)

K~, J,& H. T~ AIIN.A\ Acute khat-JumN-ov!ois from Lating

uLUcmrorica

.~\Rl. ~N.M. Bla~hmi~n Ntrct Satellite Broadcasting

OW, L ~IS P.A. HURT Radar ^-tAl>AoSY~c)4

01%R1. R--. M I~cni Communication Ingineering in Finland

~ ~: ~A. SoSl\ luropean Development, in the Na/S
Iigh Temperature Flattery for Automobile
propul~sion and Ilnerg' Storage
iADi-A042S41 I

ONRI. R-h-' I..SIU ffi,:icncirs of %arioi% Method- for
Solar fnergv Conversion (AlD-At4258A)

ONRI_ R -I- R. H. NUNN The M4arine Gas Turbine-The UNK Provides
a Case Studv in Technological Development

OSRI. R-1-7' S. C - WO Closed1 Cy cle G;as Turbine Systems
R.T. SCFINLIPFR in 1~urope (AD-AO402SO)
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O.\1l. H Ii -- . IARCI LON k"rrhIJII 1i.*Ic ( .X-AO4t)(118)

N.. tAIil )i H' J roge Ii n Y t .t1I - !~ c rent. e Pa r1
.1i c IL AP N 1.1 f

P! R X lN.- I t NMAI I I nf it.I na4 I i,:i;i 1 uofl i c lc

'AtzI,:, lCviieh it ioll, icti,

ID i kA 4 I,) , l- U ,0

R 14 P- hot oemi i o L f ice~Itron M4ictroskCojN

Another Pouvirtul I<~Ifor the

FI AIWATICAL

I\ 114.I .. -l\ t'4\\ iiitermat ion lheerv i In unary

'%HI 0R. I. h.\I Ki H-i th Annijl irilercn, e of the
In~ternational ,okiet% for l~xpcri-
mental firn.itologv, itaseI, Switzcrlan,

CRl 19 ). 11111li.1 %tW Areric:an Iluropeain Health
1 v~tcm, RHeiarkh Conference

OWI&. R-'-" J.'. I1-±4sON preliminary Description and Specifi-
cationsL for a Danish Coastal Marine
D~ata C:ollection System (AD-A043693)

)~s~l ~ 1- R.N. tWRD) Liaison Technologist Program, Q4cean
Facilities (AI)- A045078)
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1,i W'. IA IHk U 11th kItternational Semiconductors
('11 1 ei e r 1 ,),( . AD-A039601)

5k .1 dl~i.t ~ ( rifereon~e ont Luminescentc#

}ro'eo. so, 11 iI C 'J -k "lR * !,e-
hnd We ir;, *'evhr idgo , Surrey,

'.I MAt.,h l-- iAI-A041443)

IIs , -",. ,'o i I xIth ]It-rnat ional Svmp'., it m ol
MI 1 I tary Appl icat ions of blat

IU il at I oil) Al .Ao42 5 "

P.I ~A. IfkR T C01l"Uiln On f ~libher
Catle, slrT; it ti n o of I let t-jial
I ng Inee Is (if .k . l i AD A0(4 36 N-)

S~12 %5 ';M 1 lil kIP a 1,3 fhez % , Integrated Opt ic%
.ind their Mi I itar App I cat Ions
I.ondon .ll NO .A,- tI4

Sr. II *" S. . pisIS reienth International (onference
T.1. RI 11! KI on Arnorphou% and Liquid Semicon-td. ITRt AA du, tots at Id I nhurgh iAl1)- A0 S0"8 9

I. .ll.

,A L. R I i 
T S  

IP 5 ust Ic Detect ion of Neuttrino
Intera, I ons in the Ocran : TheIQ-- Ilur.and ummer Workshop.

Mosk u, 2e, 2 l .7 un, IQ-

"Ri C IV H. RUSKI% The Thirteenth IIIPAP onference
R. (iHIRRY on Stat tt ical Physics

iAl)- A05 79n)

R 1 1 .(. I 4illimeter Wave Technolog. in
lurope - f all i istrihut In
I I Ited to U.. vernment
kgenc ir only) (Al- SO:6 t6Q2 1.)

, RS P 1I --. .I ,A1l A \ie, of Surface Acoustic Wave
Technologv in the I.K.-Fall 197"
(Istribution limited to 11.S.
(,overnment Agencies only)
(Al- O26063I I

ONRI. l J.A. ADA.MS NATO International Conference on
Experimental and Behavioral
Approaches to Alcoholism

(AD AO501:9)
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I SNO Vo Iume 31, 19'

31 -1 A)-A0483s 31- AD-At;4828.
31 - Al)-AU~tKb1 31-8 Afl-A048281
51 -3 AD-Ai38%' 31 -9 A[)-A048:4.'
31 4 AD- Ao400 18 11 -10 Afl)-Ao48'4 3
31-S All A048-'85 31 11 AD-AL487.10
31-6' AII-A048284 31-12' All-AO6064'
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