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BEHAVIORAL 1 sinilar powers also were given. Such
SCIENCES I ind iv idual s wer e referred to as “mini-

I Gellers. ’ In an ear ly paper in this
session S. Wendlandt (U. Freiburg ,

PARAPSYCHOLOCY FRG) discussed the reaction of the
pub lic to Geller. Wend landt repor ted

Parapsychology remains one of the on a survey he had conducted which
most controversial fields of inv esti- revealed that SO of 80 persons who
gation. Because of the uncertainties believed in Geller ’s powers were o n -
related both to the methodology uti l - ented towards the occult. He was un-
i:ed and the substant ive content , eno- able to find a correlation , however ,
tions run extremely high ariong inve sti- between the “believers ” and scores
gators in the field as well as between on personality tests. Although he
outside critics and the parapsyc holo- could not explain the acceptance of
~ists themselves. Parapsycholog ists Geller by the public , he fel t that
continually find themselves trying it was an attempt to enlarge one ’s
to convince others that there is , in consciousness which attracted many .
fact , anything to investigate at all. H. Bender (Freiburg Institute , FRG)
The 19th Annual Convention of the Para- reported on a PK session in June 1975
psychological Association proved once in which a man named Silvio was able
again that this is still the case. to bend metal and plastic objects un-
For readers not fam iliar with the term der controlled conditions. Bender
parapsychology , Webster defines it showed a movie in which a spoon pre-
as “a branch of psychology concerned sumably was being bent by Silvio with-
w ith the investi gation of evidence out being touched. Unfortunately,
f o r  telepathy , clairvoyance , thought the film was of such bad quality that
t ransference and the like , and with it was difficult to see what was going
experime ntation in the f i e l d  of  ex t ra - on. A. Ellison (City U., London) re-
sensory perception. ” ported on the claims of a number of

The Convention took place in the South African children who felt they
University Building (Academiegebouw) had psycho-kinetic powers after watch-
located in the Cathedral Square in ing Un Geller on local television.
the center .of the beautiful city of Interestingly, the PK pow er of these
!Jtrecht , The ~etherlands , 19-21 August. children was initially attributed to
The meeting, attended by about 150 the direct psychic influence of Geller
persons , was divided into three kinds transmitted via television. In fact ,
of sess ions referred to as Research there were three television broadcasts
Briefs , Symp os i a , and Papers . The of the Geller demonstrations in the
backgrounds of the attendees were same geographic region. One was live
quite varied and ranged from nuclear and the other two were on video tape.
physicists to healers . The nature Althoug h the audience thought all
and qua l ity of the presentations also three were live , a subsequent analys is
were widely divergent and ranged from of audience responses showed no dif-
a detailed description of a poltergeist ferences in reported PK power between
event occurring many years ago to sta- those resulting from the live and
t istical and metallurgical analyses taped broadcasts. Ellison expressed
of metals which reportedly had been great concern over the fact that , in
bent by persons possessing psycho- many cases of metal bending, cond i-
kinetic powers. tions are neither controlled nor is

The general topic of psycho-kinesis even an attempt made to control them.
([‘K) received considerable attention He made a strong plea for increased
throughout the Convention . Many of experimental rigor if data are to be
the presentations described experiments accepted in the future by other than
or situations in which physical objects a few believers.
were moved or whose movement was in- Still another plea was made by
fluenced by psychic powers. There was W. Wolkowski (U. Paris) for psrapsy-
one entire session devoted to the di,- chologists to step back and ask where
cussion of PK demonstrations by Un all this is leading . He reported on
Geller , who is widely known for his a man named Girard who purportedly
reported ability to bend metal  ob j ec t s  could transfer PK power to members
by stroking them or in some instances of an audience , as well as perform
wi thout touching them at all. Descrip- other PK feats like influencing a
t ions of others claiming to have
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liquid ci v~ ta 1 thermometer to show an The subjects were divided into 10 age
increase of up to 4°C without touching groups starting with 3 to 4 year olds
it. While recognizing the need for much and rang ing up to groups of adults 65
additional supportin g evidence regarding to 70 years of age. The results were
the very existence of PK power , he cx- all negative except for the groups
pressed concern about the application composed of children aged 3 to 8.
of such power in untoward deeds which A number of experiments were reported
could be detrimental to the safety of along a similar vein in which the stim-
the public. ulus material was different , but the

Three papers were delivered by general techni que was the same.
physicists in which PK metal bending During the past three to four
was reported. In one , 3. Taylor (King ’s years several psi investigators have
College , U. London) described an event utilized the “Ganzfeld ” (this is a
which took place months earlier in which German word meaning “whole world” which
a spoon was broken by Un Geller by is commonly used to describe an envi-
stroking it when the spoon was being ronment in which sensory input is re-
held by Taylor himself. A lthough Taylor , duced) as an environment in which to
a well-known physicist in the UK , was study psi phenomena. This environment
regarded at the meeting as a pragmatist can be achieved by placing halved ping
and skeptic , he apparently feels that p0mg balls over the eyes and cotton
there is some basis to the claims that in the ears. The result is a reduced
certain individuals have [‘K powers . sensory input which presumably will
He discussed the physical forces by enable the receiver to attend none ef-
means of which a spoon could be bent fectivelv to psi si gnal s. A study us-
or broker~ under such circumstances and ing this techni que was reported by
concluded that none of them explained A. Parker (U. Edinburgh) in which 24
what had happened, pairs of subjects participated. One

Two oth er physicists , R. Mattuck of each pair underwent a 35-minute
(U. Copenhagen) and J. Hasted (Birkbeck Ganzfeld period during which he was
College , U. London), described expeni- required to g ive a continuous report
‘nental sessions in which metal bars of his experiences and mental state.
ar spoons allegedly were bent by mini- During the last five minutes of this

~ellers under controlled conditions period , the other person (the sender)
ifter which a detailed metallurgical viewed slides showing .orks of art and
inalysis was performed to determine tried to influence the receiver ’s in-
Thether the  m e t a l  was compressed , ager v . The receiver was later given
;t retched , heated , etc. Unfortunately, six picture cards (one of which had
tn one case no one actually observed the same content as one of the slides
:he “bending, ” and in the other the used by the sender), and was asked to
elevision camera which was set up to rank them in order of proximity to his

-e cord the “bending ” failed at the experiences. The experimenter was
ritical time. Thus in both cases the seeking an answer to the question :
,udience was present—’i with a detailed Was the picture used in the Ganzfeld
lescniption of the preparations , the phase of the experiment perceived as
~xp en im enta l set-up , and a post- closer to his imagery during the
experimental analysis but was unable G~nzfeld experience than the other five
to observe the critical event itself, pictures? The results in each case

Extr a-sensory perception (ESP) were negative.
wh ich is now generally referred to as A variation on this technique
“psi ” was the sub j ect of several pres- was reported by W. Braud (Mind Science
ent ations. F. Spinelli (U. Surrey, Foundation , San Anton io , Texas). In
UK) described an experiment in which addition to using the Ganzfeld to fa-
the effec ts of chronological age on cilitate the psi effect , Braud provided
psi ability in man was investigated , immediate and positive feelback to
His experiment involved 1000 subjects the receiver whenever he made a cor-
div ided into 500 pairs. In each pair rect guess as to what picture was being
one was desi gnated as a “sender” and viewed by the sender in the next room.
the other as a “rece iver.” The stimu- Whenever the rece*ver mentioned some
lus material was five cards with dif- content of the slide that was being
feren t pictures on them. The task was viewed by the sender at that time , he
for the rece iver to guess what picture heard a 2-sec 180-Hz audible tone.
the sender was viewing at the time . This type of feedback also has been
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used  in  e x p e r i m e n t s  on b i o f e e d b a c k  of A NEW LOO !~ AT T HU N} :r luR LANr )~c o r t i c a l  or  v i s c e r a l  e v e n t s  T~~~fl TUTU1~~~~P TP CITP TTON
(I S N  3 0 - 1 0 : 4 3 3 - 4 3 5 ) .  The r e s u l t s
in Braud’ s experiments were positive The Netherlands Organization
in  that the experimental group receiv- for Applied Research ( T N O )  is well
ing feedback did si gnificantly better known to ‘nany ISN rea d er s . It is an
than the control group . The investi ga- independent non-profit organization
tots believe that “the improvement created under government charter in
r e f l e c t s  a l e a r n i n g  e f f e c t  a t t r i b u t a b l e  1930 and  c o n s i s t s  of S c o r p o r a t e
to immediate feedback , but a psi- bodies: The Central Organization (CO),
mediated expe rimenter effect remains the Organization for Industrial Re-
a viable alternative explanation for search (NO), the Or ga ni zati on for Food
the se results. and N u t r i t i o n  Research ( V O ) , the Na-

While there was a real attempt tional Defence Reseat ! Organization
on the part of some investigators to (RVm , and the Or g an izati ~ n f~ r h ealth
c uduct properly controlled experiments , Rese arch (GO). The total staff n~:~-several of t he  p r e s e n t a t i o n s  w e r e  de-  b ers  about  4”~ fl and they are not
v o t e d  to a r a t h e r  r a m b l i n g  r e v i e w  of c i v i l  s e r v a n t s .  ilac h of th .’ major
undo cume nted events involving polter- organizations embraces a nte~~er ofgeists , metal-bending and subjective s p e c i a l i z e d  i n s t i t u t e s  (about 40) and
accounts of unusual happenings. Unfor- working groups located thre~~ huut
tun atelv , the writ e r was unable to de- Holland.
terutine , based on discussion and con- The Institute for Perception
ments during the sessions , whether such (IP), which now emp loys about 100 per-
reports were believed or simply toler- sons , falls within the National he-
ated by the other attendees. If para- fence Research Organization (RVO-rNO)
psv cho 1o~ v is to achieve greater accept- and is located in Soest erbe rg. ‘ r.
anc e in the future by other scientific P.J , l1outza ger~~, Director of Ust erna l
d i sci p lines , co— side cable effort needs Relations , explained that iheut 65%
t e  be expended to ensure that presenta - of the support for the Institute comes
tions and subsequent publication are from the various Defence depart m ents
ca refully screened . Similarly, in my with the balance coning from vari cus
opinion , incr eased attention needs to private group s including consumer
he given to describing c r i t i c a l  events organizations . While the research
and pr od uci ng credible filn s when ap- is directed and carried out by sd-

~ropriat e , rather than creati u L an aura entists within the Institute , man y
of p s e u d o s c i e n c e  by c o n c e n t r a t i n g  on of the projects are in effect assigned
~ v e r i v  de tailed statistical or physical by the supporting organizations who
analysis when the event being analyzed have specific questions for which
is itself ‘~are lv do cu nei ted. they want answers . Uthough there

In summary , at t ending a parapsy- are many exchange scientists working
chology meeting h r  the first time , at the Institute , the basic staff is
I found it be inte r sting and gener- quite stable both with r€c ar d s to nun-
ally in t r r a t i v e , hut was surprised bets and individuals. For these and
to observe th ~ casua l and undocumented other reasons the Institute has an
manner in wh ich much of the information excellent reputation both in Holland
was described , on the one hand , and and throughout the interna tional sci-
the painfully detailed exposition of entific community. The r a in  theme
irrele van ’ hut scientific sounding data of the Instit u te is to deal with the
or the other. There obviously is a cycle: Percept ion~~~Pr ocess i n g~~~significant credibili ’y gap w a iting Decision~~~ Action , with an evaluation
to be fi lled . Whether it will he filled of the action to determine whether
remains h be seen. (J .W , Miller) it has accomplished its purpose , re-

_______________________ 
peating the process until the desired

LONPI_ REPORTS ] end

Vision Research , H ea r i n g  and  Speec h
See the ba Li of th i s  issue Research , i xperimen ta l Psych~ 1ogy ,
for a list of curt ent abstracts , h u m an tng ineering, and R a d  User Be-
and how to obtain the reports. havior. Dr. J,J. Vos (head ef Vision

Research) described a number of pro-
grams now underway. One of his cur-
rent efforts is the comp ilation of
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new tristimu lu~ (distribution coeffi - reaction-time test in which the sub-
cients of an equal energy spectrum) col- ject is required to make a forced
or tables which he feels will be more choice among spatial intervals. In
suitable for developing future concep- this experiment the subject places
tual models of color perception than his finger on a switch (A) and is
those now in use hecause they will take asked to lift his finger and press
into account data which are not consid- a second switch (B) when he sees a
ered by existing tables, pointer appear in one of four corners

Vos and other members of the Vision of a lighted square. He is required
Division are involved in several ap~- li ed to press one of four switches (B)
projects including the development of corresponding to the corner immediate-
acceptable levels of human exposure to ly adjacent counter-clockwise to the
lasers; lighting requirements for hi gh- corner in which the pointer appeared.
way s , sh ips , and inland waterways; and The clarity of the displayed pointer
the development of visua l requirements is sometimes decreased intentionally
for ships ’ captains and crews . He also so as to increase the difficulty of
is working with representatives of the the task. Both the reaction time
Soviet Union and other European coun- [time required to lift the finger off
tries on the development of standardized the first switch (A)] and the decision
water-route signs. Inasmuch as there time [time to press the second switch
are basically no such signs in many ar- (B)] are recorded. When 200 mg penta-
eas , the kinds of difficu ltr encountered barbital or 20 mg Phentermine HC 1 were
when road signs were standardized in used as the drug , the results did not
Europe several years ago are minimal, show any effect on re a ction time but

Also under development are standard- did show a si gnificant effe ct on de-
ized eye charts for use in the military , cision time . Sanders interprets this
schools , and industry. Of particular is evidence that the higher cortical
interest is a new set of c h a r t s  des igned  c e n t e r s  were affect ed by the drugs.
to te st depth-percept ion , originally Sanders indicated during our
developed to select m i litary service discussion that although there are
people who were best qualified to oper- hundreds of studies described in the
ate optical rangefinders. Charts were literature pertaining to the effects
developed containing various geometrical of drugs on performance , there is al-
and insect patterns composed of dots most a complete lack of stun !ardi:a-
of red and green on a white background , tion of methodology or experim ental
supenf~ cia lly resembling charts used procedures. This comment is consist-
for testing color blindness. Some of ent with those heard at the recent
the patterns can easily be discerned Internationa l Congress of Psychology
by the unaided eye , but others emerge (ISN 30-9:389-391).
only if the charts are viewed through Sanders described the Interna-
spectacles containing one green and tional Association for the Study of
one red filter lens. Using these spec- Attention and Performance which held
td c les , one set of images can be de- its ‘th symposium in August l9T’6.
tected Only by people with extremely These symposia , which are attended
good depth perception. This set is used by 60- ”f) invited scientists , are hig h-
as a selection test for rangefinder op- ly specialized and have been very suc-
erators , whereas other images emerge cessful in the past. Sanders is
from the patterns even for people with chairman of the Association which was
iserage depth perception. These charts , registered in January l9~~ in The
it turns out , can be used to test Hague. Those wishing more info rmation
children--even those below school age-- should writ e either to Sanders or to
for the so-called ‘ lazy eye” syndrome. Sylvan Kornblu m , Mental Health Research

Dr. A .F. Sandets (Behavioral Re- Institute , University of Michi gan ,
search Coordinator) described a current Ann Arbor , Michigan 48109.
program relating to the effects of drugs The IP has a most impressive
on human performance. Of particular simulation f a c i l i t y .  This resource
interest is the effect of amphetamines reflects the general policy in Holland
and barbiturates on arousal and activa - of simulating a variety of ta sks and
tion . Sanders is att emp ting to deter- systems (and eventually building life-
mine the underlying mechanisms b y manip- size mockups and transporting them
ulating the task variables rather than to their fina l site t o t expenimenta-
by varying the task itself. For example , tion) prior to the construction of
one of the tasks being used is a permanent structures. For examp le ,
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thcv c i t .  - - ~~i l i t e  ship s ’ b ri d eS , inland and m anc rnering problems of big h;irges
\~~I t e r w a v ~~, h i~:h w i c s , a utomob ile s , and g o i n g  d i w ~ w~~t o r w i v -  bef ore they make
comh i n a t i n , -  o f  th e ahu~~~. The largest dec isions on large e n g i n e e r i n g  p r o j e c t s ,
s i m u l i r e r  i s  spread o v e r  a r t  a i c i  of s u c h  as  r e m o v i n g  or  constructing break-

rr 2 ‘nd n ay  he de scribed with w a t e r s  or  other p r o t i i t e r a n c e s  , or
the aid o t  the a c c o m p a n y i n g  f i g u r e .  d r e d g i n ~:.
A full-scale model of a ship ’s brid g e The second ma rr simulation pro-
i s  l o c a t e d  i n  a l a r g e  d a r k e n e d  r n o r f a c - j e c t  i s  d e s i g n e d  to  a s s i s t  i n  the lay-
in g three c o n t i g u o u s  screen s on which ou t  of  new f r e e s a c  i n t e m ~~e c t io n s .
t e l e v i s i o n  i m a g e s  of  a w a t e r w a y  a r e  The techni que is t he sa—e as in the
proje cted . ship studies except that cars , trucks ,

-í I

- ~~~~~~~~ -

~~~~~~~~~~~~ ~~~ 
)(

- 
— 

~~~ I COMPU~~~~~~ 

1~ t 4lP~S

The images come from a 3-camera assembly highways , etc. , are used in place of
on a moveable servo -contro lled mounting shi ps a n d  river s . The highwa y program
in another room which scans a very is under the direction of Dr. t . “ora a l ,
faithful scale model of the waterway Head of the Road User Behavior Di~~i-and its surrounding terrain. The ship sion. In these e x p e r i m e n t s , the sub-
pilot or trainee steers the camera as- ject sits in a fully instrument ed ,
sembly along the path he is trying to but stationary , car and “driv es ” down
take , and the televised m ini-scene ap- the highway. The visual inp u t for
pears on the large 3-screen projection the subject is obtained from the 3
which he observes through thL• windows cameras mounted on the simulator boom
of the bridge . Projected onto the cen- and projected onto 120° screen
tral (strai ght-ahead) screen is a per- mounted in front of the car. Data ,
spective view of the ship or tanker that automatically recorded , include steer-
he is presumably steering as it would ing behav ior , lane changes , braking,
be observed from the bridge; this pro- eye movements , heart rate , resrira-
Jection is , of course , sta tionary and tion , and other parame ters associated
is thrown on the central screen from with driving behavior, An interesting
a slide projector located below the point about these studies is th at the
bridge (where the 3 television projec- Inst itute was asked to undertake them
t o ts are also located). The effect is by the hi t~hway developers , etc ., rath-
extreme ly realistic. Tl~e Dutch use this er than the scientists at the insti-
technique , with experienced captains tute having to sell the idea of using
at the helm , to study the navigation simulators. The PDP-l5 computer is
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sufficient l y flexible so t h a t  v a r i a t i o n s  ove rhea rd , m a n y  of the 320 reg istrants
i n  d i s p l a y  p a m a r e t c i s  a n d  exp erimental had similar feelings.
design can easily he i n t r o d u c e d .  A series of opening addresses

The s i m u l a t i o n  f a c i l i t c  i s  h a c k e d  set the tone for the Congress and ,
up ho a n i n s t r u m e n t e d  Vol~~e which i s  i n  an overall sense , made an appeal
eq u i p p e d  tu r e c o r d  eye  m over . o u t s , c a r  to the participants to remember that
f u n c t i o n s , a s w i l l  as  heart rate , res- in spite of the complexity and so-
piration , et c., during actual hi c l i w i y  phistication of a burgeon ng computer
dri v ing. An a r m y  truck i s  sim i larly technolog y , a real effort must be
equi pped t o  measure the performance of made to maintain the human element .
truck d r i v e r ~~. For exarple , Dr. - Van Spiegel

The h earing and Speech Re - ca t ch I) i -  ( D i r e c t o r  G e n e r a l  fo r  Sc i ence  Pol  i c y
v i s i o n  i s  headed by Ti - . R. Plomp , an of The Netherlands) called attention
i n t e r n a t i - r n -i l l v - k n o w n  scientist in this to the diffi culty of simulating the
f i e l d . T h u  l a b o r a t o r y  is equi pped with moral and political issues involved
ii . i r e c h o i c  c h a m b e r , sou n d b oot h s , v e ry in modern social systems . He p o i n t ed
~p-t o-date labor atory equipment , and out that althoug h long-term issues
a P 1 1 - I l  com tut r . At the present time can be simulated to a limited extent ,
Plcmp has s e v e r a l  p r o j e c t s  u n d e r w a y ,  it is very difficult , if not impos-
One , relating to ear prot ection devices sible , to simulate short-term issues
for the users of snai l arms , is being because of so many uncontrollable
cond ucted jointl y with scientists at factors outside the realm of the mod-
lo rt Nn o\ , Ken tuck y . Plomp points out el. Dr. IR. A.P. Oele , Mayor of the
t h a t  while crews manning larger weapuns City of Deift , made an appeal that
a le requir ed to wear ea r  defenders , reg- models of po litical problems and pol-
ul ar small urns are still used without icy be desi gned so that “rugular
such protection. This practice contin- folks ” can understand and use them
ues to r e sult in hearing losses. Plomp rather than their being desi gned just
also is u rk ing on problems relating for a few “Whiz Kids ” specializing

speech intelli g ibility in noisy back- in computer technology. “Keep it
rr ’ i,ds or when  u s i n g  n o i s y  c n m r u i n i c a -  human ” w a s the  t h e m e  of i l l  t he  in-

~~~ sy s t e m s  t r o d u c t o r v  a d d r e s s — .
The v i s it s ,-wh ich were on separate The introductor y technical lec-

occasions , left both of us impressed ture , “The Impact of C o r l u t i  Si mu-
w i ’ h  the rofessionali sr and th e wide lation on Applied ~ -i en ce , was de-
i a m i u t y  ol p r o b l e m s  on w h i c h  w o r k  is l i v e r e d  by Dr.  R o b e r t  V i c h n e v e t s k y
be i ng c o n d u c t e d .  The c o m b i n a t i o n  of ( R u t g e r s  U . ) ,  t h e  P r e s i d e n t  of A l . -\ .
b a s i c  and  ap p l i e d  r e s e a r c h  s e r v e s  t o  He d i s c u s s e d  b o t h  the obvious advun-
s t i m u l a t e  new ideas as well as evolve tages and  t he  s e r i o u s  concerns relat-
s o l u t i o n s  to c u r r e n t  p r o b l e m s . i n g  to  t h e  t r e m e n d o u s  i n c r e a s e  in
( T .h . M i l l e r  and  J . H .  S c h u l m a n )  t h e  u se  of  comp uter technolog y .

He f e e l s  t h a t  i n  a d d i t i o n  to  the  clas-
sical modes of research (experimental
and theoretical) there is now a third
a p p r o a c h , n a m e l y  t h e ‘c o m p u t a t i o n a l

l~~l L R N A T l ( ’ ~A1, C O N C R I S S  ON S I M U L A T I O N  a p p r o a c h ,” as  e v i d e nc ed by suc h
_____ 

t e r m s  as c o m p u t a t i o n a l  f l u i d  d y n a m i c s ,
computational physics , and computa-

The 8th A ICA (Association Interna- tional mechanics. In his op inion ,
tiona l T o u r  le Ca ic u l Analo g i que) Con- “computational research is not an
gress si s held at the Deift University extension of either the theoretical
o f  r e u h r i i  l ogy  i n  T h e  N e t h e r l a n d . , , from or experiment al approaches; it is
23-28 A u g i i ~~~. Ti c Congress was orga- a new way of doing research. ”
nized and planned by the Delft Univer V ichnevetsk y went on to express con-
sit o (. r~~ i ti ng Center under the patron- cern about the lack of mature appli-
age o~ t h e  AICA and the Dutch Computer cation of discipline by the scien-
Society, N R M G. The facilities were out- tific community in the utilization
s t a n d i n g  as was t he  o r g a n i z a t i o n  and of compu te r s  to  solve problems and
manner in which the Congress was managed . to simulate systems, lie attributes
It clearly was the most professionally- this trend to the explosion of the
run meeti ng I have attended during the availability of computers and to the
pa st year , and judging from the comments lack of traditions and standards
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w I th re1:ard to methodolo gy . The latter , with re l i t ive ly lit  t i t- ut fort re la t -

he feels , his been due in 1- a rt to the ing to the v a l i d i t Y  of the r.odel .
rap id  app lication 01 computer—simulation For examp l e , in the paper e i t i t l u d
m e t h o d s  by social and env i ronmental imu l ation of Occupant Sa c t v b rii ~sc I nt si s , who——p e rh aps simple — (ar Crash&~,i’ (C. bh orns t ci Vi l  vu ,

i ,de d lv —— he l ieve that avail ing them- CUt ebo r- c , ~-we deri ) , a mat hi .: it ica l
se lu es of con. puiter s i r u l ~~t i o n would be- mo del was d oicic i -e d and t s t ,d w h i ch
s t ow upon t h en the ri gor and power of t - k  i n t o accci yt seat bel t  forces ,
exact mathematics that heretofore has air bi 1: force s , fi-r.es a c l i r t the
b i t .  the exclus ive prov inc e of other seat , forces b eta un l o t  V ied floor ,
disciplines. kneebar forces and th I :LeS of grae-

in hi s invited sur~ e’ l e c t u r e , w h i c h  i t y .  The various c i  ts of th1 body
opened t I e  s e s s i o n  on System Mo del ing, were considered and  ~ ( h o d~ s~as d i -

Is .1 , ~:ir j-l u s (CUr- Tut o r Sc ienc e Dept., vided int o a thr e e—m ass ~y st r .t ml ,
UCI .-\ echoed some of the concerns ex- torso (inc l udi Ts ai r s , c bs-st a r  b~~T s i
i - re ~~sed by Vichnc vet sky . Narp lus pre- and legs. In t i s  model t he  bs ad
Se nt ed a spect rur of p r o b l e r -  a r e a s  rang- -.:;ls conne cted to the neck to- it - , t Li
ing from ele~ tric circuits ~which can neck bone conn ect s-C to t h e  ! ( .  ( - i c ,
usuall y he mo deled readil y) to ocial the back bone connected to t i c  T u b ’
problems which are currentl y difficult bone , etc. In th is m t - r i c e , a~~~h i ~ h
if not impossible to model mea ningfu lly. an effort was trade to va l i d a ’ e
An eve r-pr eV ent dang er , according to computer model against t h e  lea ] n o i l d ,
I rp-l u s , is that the users of ma themat— there was a seri ous ~~i p .  i hc- rea l
i L - i  mo de ls w i l l  attribute v a lidit y to world was rep resente d ho a dummy which
the d a t a  far o u t  of 1 1-c . ;- -~~ tion to what was fabricated i t s  the Volv o labora-
i s a c ’ u a l ] v  warr ante d . lie concluded t o r y , i -- l a c e d  in  a ca r  a n d  used in
b y s l y i n :  “ I t  is 01 1 r: Im oun t  i m p o r -  s : - u l ; i t s - d  c r a s h e s.  The ril ss ini 5 link ,
lan ce that the desi- n ess of models and according to hb ornst c in w h e n  q u e s t i o n e d
the specialists in the art of s i m u l a t i o n  f r o m  t h e  f l o o r , was  t h a t  tde dummy
comm uni cate to the ultimate users of itself f-ad riot been sufficientl y vali-
the m o d e l s  the general validity of the d:ited against outside parameters.
no T e l  predict ions. It is important , Such para m et ers could include passen-
moreove r , t ( V ;It t his coicruin ic :ltion be get 1 sosit ion at time of impact , body
couched n tcr ~~s readily under s tanda b le size , b u i l d , wei ght , angle at which
by the ultimate user and that they be vehicle was struc t , and the use of
repeated sufficie n tly frequen t ly so that live people as passengers in low-
no i -

~ roper inference- i i i  be d r a w n  fr ost speed i m p a c t  . Thu s , a lthoug h the
c o r j - u t e r  p r i n t -  i t s  or o t h e r  c o m p u t a t i o n -  d u m m y - m o d e l  s y s t e m  w a s  internally
ii ~~ H l i v  . ‘ consistent , val i- P i t ic- i in the real

The t a f l  t h a t  f o l l o w e d  w er t divided world was r u t  part of the i u i l ys rs.
11 1 0 t h r e e  g e n e r a l  c a t e g o r i e s :  S y s t e m  T h i s  same ( reblen with different spe-
*~o d c V l i r g ;  S i m u l a r i ri T o o l s ;  S i m u l a t i o n  c i f i c s  s eemed  ( i n  t h e  r V r i t u V r~~~s op i n -

of Specific Sy terris . Because of the ion) to he present in  s e v e r a l  of  t h e
large number of pipers , t h eit u suall y s r u l i t e d  s y s t ems described. Sophis-
w r y  thr ee or four s i m u l t a n e o u s  s e s s i o n s .  t i ijated mathematics and conce p tual
M s  t present i t  i o n s  w e r e  both technical s> tens were LIC\ eloped and validated
and  highl y sp e cia l i :cl , so the 886-page in a wa~ so as to ensure the mod el
v o l u m e  of  r e p r i n t s  d i s t r i b u t e d  at the consistency, but o ftti n es ignore d
r,t-c t i n g wa- of great value, external validation.

In the first session attended by In the session on Water Reso ur ce
t h u  writer (Simulation of Specific Sys- Systems , S. Marsa li (System Science
tems , Mechanical Engineering) pre senta- Group , U. F lo re ce , Italy) presented
t i o n s  w e r e  made  on severa l t op i c s  i n -  an e x c e l l e n t  p a p e r  d e s c r i b i n g  a model
cluding “Hybrid Simulation of an Impact of the Florence Munici pal Water Plant.
Hammer ,” “Simulation of Occupant Sa fety In keep ing with a planne1l expansion
During Car Crashes ,” “Hybrid Computation of this plant , a dynamic model was
of Axi symmetr ic Transonic Flow Around developed based on the operation of
Slender Bodies ,” and “Simulation of an the entire plant . Dig ital simulation
A irplane with Structura l and Non’ was used to reproduce some typical
Stationary Effects. ” In each presenta- events of pl ant functioning. This
tion , because of the specialized nature was followed by the development of
of the conference , the emphasis was on a stochastic model desi gned to assist
methodology and internal consistency in studying the system sensitivit y
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to i n p u t  d i s t u r b a n c e s , i . e . ,  v a r i a t i o n s  B e c a u s e  of  our  i n s a t i a b l e  ques t
in the level of the Arno River , etc. f r  technical achievement it is  in -
The result was a set of control param- port tint that we pause and ask our-
eters which m jnimj :ed the effect on selves where we are going. Lewis
the output-flow of such input disturb- Mumford , in his article : “i ror F rehwon
ances. I b i s  is one of several models to Nowhere ,” in Tto ‘; -w Yor i r ,
lcs cri l~ed which were developed to as- 8 Oct. 1960 , says that “ . - .perhaps
sist i n  the management of water re- one of the reasons the machine has
sources and in my op inion is a good ridden roughshod over so many areas
example of a pr per use of simulation of our life is that we have treated
te chr. logv . it as if it were a creiture far out-

In a pape r e ntitled: “tim ulation-- side the sphere of historical experi-
I s It 1~orth It” R. I . Cro-- b -ie (lb . ence and not suhi ect to ordinary moral
Sal ford , b n g l a n d )  reviewed the costs or political iud gm en t- -so far outside
and benefit s of simulation. He pointed that only engineers , inventors , and
Ot t h a ’ in ti e ‘60 s , t h e  q u e s t i o n  of scientists could ~;i s on its methods

th e day isas: “~ im u la tion --what can or aims .’ In t } V e  write r ’s opinion ,
it do?’ and that in the early ‘70s by consta n tly reminding ourselves that
t h c  q u e s t i o n c h a n ged t o: “ -Sim u l a t i o n - -  man , i n a dd i t i o n to  b e i n g  the user ,
do es i t  w o r k ? ’ , w h i c h  has  now e v o l v e d  is  t he  r e a l  p ur pose  of our ad va n c i n g
to the question asked in the title of technology , we not only will improve
h i s t a l k .  W h i l e  r e c o g n i z i n g  t h e  v a l u -  our  e f f o r t s  but  w i l l  b e t t e r  m a i n t a i n
able contribution of m a n y  m o d e l s , he our p e r s p e c t i v e  w i t h  r e g a r d  to the
feels there is a proliferation of Un- relationshi p betw een man and his ma-
validated , untested , useless models , chines so that man continues to be
Crosbie is of the opinion that we shall the ruler , not the subject.
see an increasing return to interactive (J.W. Miller)
simu lation (a procedure in which the
oper ator interacts with the computer COMPUTER
in real t i r e  as opposed to a complete ly SCiENCE
pre -progranmed simulation) which was
more 1-reva le nt when analog simulation IHI - STAT I STICS DEP~\RTMhNT AT TRINITY
was in vogur . In te ractive simulation ~~tlFGli, UNIVERSITY OF DUBLINwill become more popular ai’aln because
of increasin g ly sop h is ticated software The University’ of Dublin is one
pac k ges and because the cost of utili z- of the two ma jor universities in the
ing  c o m p u t e r s  is d e c r e a s i n g .  The i n -  R e p u b l i c  of I r e l a n d , t he o t h e r  b e i n g
creased use of microprocessors in par- the National University of irela nd .
a l l el a l s o  w i l l  f a c i l i t a t e  di g i t a l flex- When the Universit— of Dublin was
i b i l i t y , hence  more  m a n - c o m p u t e r  i n t e r -  f o u n d e d  ( i n  1 5 9 1 ) ,  i t  was  c o n t e m p l a t e d
ac ion. Accord in g to Crosbie t h -  key that T r i n i t y  would be but one of a
to e f f e c t i v e  s i m u l a t i o n  in t h e  f u t u r e  number  of c o n s t i t u e n t  c o l le g e s .  bl ow-
w i l l  be w ith the software. “Th e sh ift- ever , none other was eve r  established ,
ing balance of costs between har dware so for most practical purposes Trinity
and sotiware wi l l  he reflected in a de- College and the Universit y of Dublin
c r e a s i n g  r a t i o  of r u n n i n g  c o s t s  to  de-  a r e  i d e n t i c a l .
iV elopmcn t costs for a g iven size of mod- Given the present emphasis of
el. Thus , in many areas , running the the Statistics Department , it mi ght
very large models necessary for realis- better he called Operations Research
tic simulation could become a paying and Sta t istics. The Departm ent con-
proposition , thereby’ rea li ’ing the p0- fers two MSc degrees--one in Statis-
t e n t l a l  of much of the explorat ry work tics and Operations Research and the
w h i c h  is  now in i Y i o S S . ” o t h e r  in  A p p l i e d  S t a t i s t i c s - — a  Dip loma

In summary t i :  s Congress was both in Statistics , and a PhD in St etis-
t e chnica l and reflective. In addition tics. However , th e course offerings
to the many technical innovations dis- and particularly the interests of the
cu ’sed there seemed to be a great con- faculty go beyond statistics p e r  88
cern for where are we going and what and include a large chunk of what is
constraints should we p lace on ourselve s usually called operations research.
to a’.oid the ta i l  wagg ing the dog. The Diploma in Statistics is
These asl ’ing t h -  que stions represented awarded at the end of a 1-year eve-
b - - t b . the specialists and the users. ning program meeting 4 hours per week
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during term . The program aims to have conditions. Under a particular set
students understand the nature of sta- of assumptions , one of the me t hods
tistical methods and be able to iden- studied was considered to be viable
tify problems that can be approached even at present prices. Additional
statisticall y , questions answerable with the present

The 2 t’iSc degrees differ onl y models and adaptations needed to an-
sli ghtly in their required courses. swer other questions were iden tified.
The goal of each is to prepare persons The Department is staffed by
intending to make a career in business Professor F.G. Foster and Lecturers
or industry. Both require 1-Si rti cip a tio n J.P.G. MacAirt , Sarah Dav id , Joh n
as a team member in a y e a r - l i - u i ’ app lied Haslett , M. Dummer and Michael Stuart.
research project. A facult y member is It is housed in what appears to have
ordinarily the team leader/advisor , been a residence on a fairly’ busy

Research projects are soug ht out street adjacent to the Universit y .
and administered by the Statistics and The Department will shortly move
O p e r a t i o n s  Resea rch  L a b o r a t o r y , an ad- ’ to t he  c a m p u s  in  a b u i l d i n g  w h i c h
junct of the Statistics Depar tme nt. will also house a computer facility
The lab is directed by a non-academic and related Departments.
professional employee (who holds an ~bS c 1 .M. Scheuer , California State U.,
in ,Statisti cs from Trinity) and employs Sc rthridge)
2 technical aides. Projects may cone
from Trinity College , from industry, ENGINE ERING
or from local and national governmental
organizations. Not all project sponsors
are able to provide funds for the con- TI H \ l R K L ~~- i hIh SWEDISH T E L I C O M M U N I C A -
duct of the research work. Unfunded TVTO}~ AP MT N T ST R ~TT ON
work is done as a public service. The
following are 3 examples of recent re- Televerket is the short name
search p r o j e c t s :  f o r  the Swedish Telecommunications

1) A s t u d y  of  how to  i n t e g r a t e  and Administration , a state-owned public
b e t t e r  use t h e  emergency  u n i t s  a t  utilit y under the j u r i s d i c t i o n  of the
loca l  h o s p i t a l s .  I t  had been recom- M i n i - t r y  of T r a n s p o r t  and Commun i ca -
mended that some of these units be tions. It has charge of Sweden ’s do-
closed , others m erged , and a new one mestic and international telep hone ,
built. The stud y involved: examining telegraph , telex , data and radio corn-
hospita l records to determine classifi- munications. As tray he expected ,
cation of cases , duration of treatment , telephone service is Teli -~ er kct ’s main
as a g e patterns for personnel , beds , op- activit y , b o t h  financially and in
era r in g theatres , etc. and con structin g terms of the per si tinel employed. The
mathematical and computer simulation telephone wa s first introduced in
models wi t h which to project patient Sweden in 18 ” ?. Its use spread rap-
flows and concomitant f a c i l i t i e s  and idly’ and now its density is about t-2S
staff needs for various organi zational per 1000 inh abit - i cct s. In this respec t ,
schemes. Sweden has for a l o n g time been sec-

2) A study of the co i s p i t e r i z a t  ion ond only t o  US where the telep hone
of master scheduling of cla sse s for the density is 660 per 1000 inhabitants.
University. Interestingly , this stud> ’ In spite of its being a govern -
concluded that human schedulers could ment -i genc y , Telever ket is required
do the task better manually than a corn- to defra y its operating, depreciation
puter algorithm could. The reasons and in tere st costs from its current
for this are based In part on the he- revenues and to show a surplu s . I~lief that it is hard to include in an is organized as a market-adapted ,
algorithm all the constraint s that hu- result -oriented business enterprise
mans can rather readily keep in mind , wi th ~hout 20 telecommunication areas

3) A study of the economics of solar as the primary “result units .” Oper-
energy . This study investigated the at ive and service tasks are decent ral —
economic viability in Ireland of 2 m eth - ized to these areas and decision pow-
ods for collecting and storing solar ers ire made by local management-labor
thermal energy for use in domestic wa ter councils. There are also centralized
heating. For each method a stochastic “result fields ” covering the different
model was constructed to relat e output activities (telephone , telegraph ,
to system parameters and meteorolog ical telex , dat a communication , and net work
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p l a n n i n g ) ,  c o n s t i t u t i n g  a m a t r i x  organi- q u a l i tg and loudspeaker measurements,
:a t i iti II: p r v i d i n g  a v e nu e s  f o r  a deg ree  I t  was built at a cost of a quarter
of centra li :ed management control, of a million dollars in 1962. The
i r— i d e r a h l e  er:p h i - - i s  is it i n  market- structural desi gn of the foundation
:0g. Two centr a l M:i r l et in g Departments , and the walls was  to give an essen-
one dealing with telephones :inl the other tially vibration-free room. Unfor-
w i t h  t he r e s t  of  T e l e v e r k e t ’ s b u s i nes ses , t u n a t e l y  a new hi g h w a y  was allo w ed
are charged with the re s ponsibilit y of to be built only 30 m away, a n d t h e
deve l ; ing custom er policy and new sere- reliability of t h e  m e a s u r e m e n t  re-
ices fro~ the viewpoint of results. The sults at the low-frequency end is
M arketing Depar tments also act as con- affected by heavy hig h-speed vehicles .
sulta nts t- the telecornunication areas , In d i r e c t  contrast to the ane-
A third c c n t r i l  u n i t , the \etwo t~ P l a n -  cho ic  c h a m b e r  w i n :  v e r y  low w a l l -
ning Depart m ent , h a s  coordinating capa- ref1 ec~ ions , a reverberation room
cit e f r  t h -  - ; t i m a l  dimensioning and with very h i gh wall-reflections is
u t i l i z a t i o n  ot the trunk network, also needed for acoustic measurements

There are thr s.e national result such as t h e  s o u n d - i n s u l a t i o n  q u a l i t y
i:nit s t h a t  i rnvide service for the tele- of wa llbo ards , etc. Televerket has
communicat ion and rad io branches : a such a room w ith a volume of l”6 m 3
Materials Divisi o n , a Construction and and a reverberation ti m e of between
Plant I ns t a ll ati ~~n Divis i on and an Indus- 5 to ~ s over the frequency range
tri a l (la ct ries) Division. The Central 100 Ii: to 8 kIt:. -\ rever l— eration
Administration consists of ~n Admin istra - room is no ’ expensive to make; its
tiv e Pep :irt re rt (Director-Cenera l ’ s Of- interior is sir~~ly lined with ordi-
lice , personnel , salaries , legal matters , r - ; l r v  ce rar~ c tiles. The distributio n
etc. , a Financial Department (budgeting, of sound intensity in such a room
accountin g , contacts with the ministries , can be accuratel y’ calculated.
interna ti onal relations , etc .) an~I a One of the most costly dam ages
Te chnic al Dep rtrnent , about wht ch more which telecommunication equipment
w i l l  be said below , The total number and networks suffer is the result
of people employed by Te lcse rb i’t is ot an over~~ ltage’ caused by lightnin g .
around 41 ,000 and the annua l revenue The probability t h at telecommunica-
is roug hly one billion US dollars. tion networks will be struck directly

Televerket’ s Technical Department by lightning is ver y small. In the
has 12 Divisions and two Laboratories, rare cast- n in which this haM-ens ,

all the Divisions hav - technical re- the networks in general cannot be
sponsibi li ties (e.g., Buildin gs and Real wholly protected against the ietri-
Estate D i v i - s i - r ., Technical Documents Di- mental effects of the lig htning cur-
vision , etc .). The two laboratories are rents , but these effects can be re-
the lesting and Research L a b o r a t o r y  and duced by’ suitable measures. In the
t b :c Mod el and Prototype Development majority - of the cases li ght ni n g dac --
Labo rator y , age to telecommunication— net~- - r b —

Recently I had an opportunity to is due to ri — i - t i v e  or inductive
visit the facilities of the Testing and coupling of the li ghtning LU! rent
Research Laborator y at Farsta which is paths to open-wire networks and over-
approximately 20 km south of Stockholm. head or buried cables , The finite
This Laboratory has a sci entific and conductivi t- of t s -  ground ~iees rise
techn ical staf r of 85 working in four to earth potentials when ght n in g
sections: Acoustics and Telemetry , id e’ strikes , and buried cab e~ particu-
phone Interference ~ Protection , Chemical lan .- can be badly damaged by the
~ Mec h a n i c a l , and I n s t r u m e n t s ,  l i g h t n i n g  c u r r e n t .

An i m p r e s s i v e  f a c i l i t y  of t h e  Lab - - The o c c u r r e n c e  r a t e  f o r  t h u n d e r -
oratory is a large anechoic chamber which storm days in Sweden is in the ran ge
measures roug hl y 10 m 11 m x 13 m. 

- 
of S to 20 s r  year which is low com-

All of it -  si s interior walls are lined pared w i t h  tL1 European average of
w ith 1-rn glass-wool sound-adsorbing 15 to 35. At ground level the li g ht-
wed ges (8000 such wed ges altogether). ning current increases to a m ax i 
i xp i ’ r im s ’ sta l appar atu - are suspended in of between 25 kA and 400 k-\ w i t h i n
the middle of the chamber on taut metal a few ~s. A spec ial problem in
wire grids. The chamber ,has an absnrp- Sweden is that the soil resistivit y
tion coefficient of 30 dli (99.9%) over is high , as high as between 3 to
h~- 70-Hz to 20-kHz band and has been 10 kilo-ohm-meters compared with an

indispensable for telep hon e , speech average of 300 ohm -mc te i— on the
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E u r o p e a n  C o n t i n e n t .  A higher ground positions of elet trodes has been de-
re s i s t i v i t y  means a hi gher earth poten si gned and con stru cted; it is now

i al when a l i gb : t .iing current strikes under test.
the eart h . In the sense that it is a market-

Con siderable work has been done adapted , result -ori ented telecommuni-
at Televerket on the mechanism of li g h t -  cations enterprise , Televerket is
ning discharges ; the calculation of similar to the Am erican Telep hone
overvol’ i e s  in overhead lines , over- and Tele grap h (Al ~ T) Company . It
head cab les and buried cables; and the must operate efficiently and g ive
comparison of various types of overv i t - i ts customers good service. Some re-
ace pr te~ t s r  under different service search work is done at Televerket ,
conditions . The cost factor is , of but the major effort appears to be
course , ~lso important. Rare-gas tubes directed mostly toward problem-solving.
are ten times more expensive than carbon A parallel to ATf~T ’ s presti gious Bell
J- r ot ect o r s (unit cost is about $2 .20 Telep hone Laboratories does not exist.
for t b e  former). (O .K . Cheng)
Tele v e rk et ’s present annual consumption

of prot ectors is about 70 ,000 rare-gas
tubes and 230 ,000 of the carbon variety.
I n  sp ite of the precautions , the annua l PLI R IA NNI Q FECANYDDOL AT UN IVE RSITY
di r -a ce to t b t .- Swedish telecommunication r~tL~ CF CAR DI FF
network due to lightning is S2-3 M .
P. -0. Per-~son , Head of Televerket ’s One of the few contrasts that
Telephone Interference and Protection confront the trav eller who journeys
Section , and his st aff gave me some from Lug land to Wales is the U) pear-

~t-e cta cu la r demonstrations of simulated ance of what seems to be gibber sh
l i g h t n i ngs , their damage to unprotected on public si gns. Traffic warnin g s
c i r c u i t s , and  n e t h o d s  of p r o t e c t i n g  are written in two langua ges--l.elsh
t e l e p ho ne e q u i p m e n t  in the high-voltage and ingl i sh--and so too are the si gns
lab -orator ” , found in public places such as univer-

N ev c- :a 1 d i s t u r b i n g  e f f e c t s  may o c c u r  s i t i e s .  Thus  it was that when I
irs unprotected telephone lines when the y visited Universit y College Cardiff
run  in the proximity of hi gh-voltage I learned that Peiriin ’-~ q Fe’ z ’~~dd c Z
power lines . Among them are acoustic means M echanical Eng ineering in Welsh.
shocks r .hich nay result from large in- As is the case in Wales in general ,
duced electromotive forces due to earth- Cardiff seems to live with one foot
fault s in the power lines , and the hiss- in the past and the other in the fu-
in~ and buz:ing noise disturbances ture: the downtown University Build-
cau sed by audio-frequency currents and ings rise in modern relief against
volta ges in power installations . By the ro lli n c hills from which coal was
and large , th - ’ -e disturbing effects have extracted at the annua l rate of 200
been greatl y reduced by suitable recti- million tons in the peak year of 1912.
fiers and filters and proper planning Thoug h this pro duct ion would now sup -
of network in st a ll a t ions. One vexing p l y  the entire coal needs of the U K ,
t reblem of telecommunication disturb ’ mining ‘rLti vity has been g reatl y re-
ances soreS from the use of thynistors duced in Cardiff because of the corn-
for continuous power adjustment in the parativ e economics involved--a situa-
operation of electric railways. This tion th at appears to be rever sible
results i n  h i g h l y  n o n - s i n u s o i d a l  wave- with the current trends in ent rgy re-
forms , whose harmonics are a source of sources development.
n o i s e  d i s t u r b a n c e  t h a t  can  be onl y par- Un i versity College Cardiff is
tially eliminated by equipping the rail- one of four major campuses of the Uni-
way engines with filters. This problem versi ty of Wales (the others -ire at
is receivin g spec ial attention in Aber vs twvth , Bangor , and Swansea).
Televerket ’s interference-Protection There are about 4000 students enrolled
Laboratory . Theoretical calculations at Cardiff and every year about 30
of the audio-frequ ency di stur hari c ei~ of these receive the BSc degree in
have been made under various conditions, mechanical engineering, havin t’ corn-
To aid in simulated experimentation , pleted a three-year course. W h at  t he
a large (about 6 m x 4 m) electrolytic M .E. operation lacks in  size is corn-
r ink with r en -ote contro l of the pensated for by’ enthusiasm and , judg-

ing from the impressions ~ained dun
i ng  my v i s i t , excellence. Thes e
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q~sa li ties are very much a part of the in the UK.” (When I visited him he
character and philosophy of the Depart- was busy preparing his notes for the
ment Chairman , P rof essor Er ic Mark iand , Isaac Newton Lecture Series , spons ored
who does not hide his pride in the output by the IMechE.) Brlnkworth expressed
of his faculty of 11 and support staff dismay at what he perceives to be
of abou t  I S - - o n e  of the  smallest M .E. an illog ical balance of UK expendi-
departments in the UK. tures in energy research. Whereas

Markland himself has made continuing solar energy can provide 3-4% of the
contributions to the technology of flu- nation ’s n eeds , the El-2M spent on
idics , particularly in jet and free it is not a proportionate part of
streamline flows , and Dr. N. Syred corn- the annual energy research budget
plements these efforts with his interests of about £600M. Funding for
in vorte x flows . Syred ’s laborat ory Brinkworth’ s operation comes about
contains a large number of devices in equally from the UK Science Research
which the characteristics of swirling Council , industry (including the EEC--
f l o w s  are applied to good advantage. Bninkworth sees this as a rare in-
A rajor effort is connected with the stance of the UK getting some of its
development of vortex diodes , and a large own money back from investment in
hi gh-performance device is currently un- the Common Market), and mis cellaneous
den study for use as a non-return valve other sources.
in large fluid lines. The diode will A large part of the effort of
produce a lS -to-l reduction in flow rate the solar energy program is related
when a g iven pressure drop is reversed to the gathering of useful data which ,
across inlet and outlet--the operation according to Brinkworth , are especial-
occurs in about 1/2 second whereas a ly scarce in the UK. He feels that
comparable mechanical valve in a 2-ft solar energy systems will become corn-
l i ne , say , would take several minutes petitive only if a considerable amount
to opel-ate. Other applications of von- of optimization goes into their m i -
tex diodes under investigation include tial desi g n. To do this , extensive
an ingenious back-to-back arrangement and accurate spectral information
for a no-moving-parts pump (for use , is needed on both the solar input
perhaps , in the pumping of radioactive and the user ’s demand. Large day-
slurries), and a pressure regulation to-day changes in solar radiation ,
system for glove boxes (again intended as well as long-term variations , can
for use by nuclear industries), have a marked influence on optimal

At another end of the spectrum of design. Interestingly enough , user
swirling-flow applications , Syred and demand can be even more difficult
his coworkers are investigating the per- to quantify ; a recent survey of stud-
formance characteristics of cyclone ent hot-water utili zation indicated
ch amber s . The goal of the program Is that women , on the average , use 2 1/2-
to develop a combustor with controllable times as much as men. Information
burning characteristics so that low- on thermal materials is also badly
quality fuels with high sulphur content needed and in quest of all of these
can be b--urn ed cleanly and efficiently . data Brinkworth ’s group is vi gorously
Syred has found , for instance , that when pursuing other UK sources and , whe re
chalk is added to the swirling flame pro- needed , developing and installing
duced from hi gh-sulfur oils , the result- sophisticated ncw equipment.
ing sulfates and sulfites can be sep- One such new device is an inso-
arated from the exhaust gases by means lation simulator that is designed
of perforated inner walls. Another ap- to ser-~’e as a standard testing rig
p l icat ion of the device is the burning for solar panels. The simulator pro-
of mine exhaust vapors which character- vides spectral and geometric condi-
istica lly contain about St methane . tioris that are adjustable to suit
Mans’ of Syred ’ s projects receive indus- particular test requirements. A driv-
trial support , and it is apparent that ing force for this project is the
he maintains a nice balance between fun- “worrying thing ” that itt the UK there
d;,r - er tal engineering enquiries (such as are about 30 small backstreet firms--
the investigation of the mixing and in- their number is rapidly increasing--
stabilities present in vortex diodes) with little technical proficiency’ ,
and practical applications , and even less integrity, tha t are

Dr. B. Brlnkworth supervises eig ht actively foisting solar devices on
o r nine projects in solar energy and is an innocent and receptive public.
th ought of by many as “Mr . Solar Energy
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For this reason alone , standards are ur- TILTING AT WINDMILLS IN CAMBRIDGE
gently needed for solar energy components
and systems . The vorid is too ~~ich with us , late and soon ,

The Department is well endowed with Getting and spending , we lay wa ste our power . :
modern computat ion and instrumentation Little we see in nature that Ia ours;
equipment. A particularly intri guing We have given our hear t . away, a sordid boon i
use of the computer was demonstrated by
D r. R. W . Snidle whose experiments are The sea that bare s her bosom to the moon ;
designed to measure three-dimensional The wind, that will  be howling at all hours ,
surface roughness contours to a spatial And are up—gathered now like sleeping flower s ;
resolution of 2 urn. The measurements For this , for everything, we are out of tune.
are controlled by the computer which al-
so processes and stores the data. The Wordsworth , in this passage from
goal of the project is to be able to pre- Miscellaneous Sonn e t s , seems to m di ’
d ict failure of contact surfaces based cate an awareness of Man ’s wasteful
upon their roughness characteristics , indifference to his environment; per-
Another useful application of computer- haps if there had been more poetry
ized data acquisition was demonstrated in the last 100 years or so of eng i-
~sy’  ~1r. C. Bates who has developed a neening practice , it would not have
laser-Duppler velocimeter system in taken us until now to become seriously
which photomulti plier outputs are fed interested in harvesting the abundant
di rectly to a minicomput er . A sampling renewable energy that surrounds us.
rate of about 1000 5’’ is attainable As far as the “winds that will be howl-
with direct output of flow velocities ing at all hours” a re concerned , there
and turbulence components. Bates ’ in- is now considerable interest and pro-
st rumentation system is currently dedi- gress , and the International Symposium
cated to a water-flow system that per- on Wind Energy Systems , held at
mits measurements at pipe Reynolds nun- Cambridge (Wordsworth’ s alma m ates)
be rs of up to 6,5 x 1O~ . The large size on 7-9 September , indicated that many
of the fac ility (the maximum test- nations are now involved in the devel-
section diameter is about 25 cm) makes opment of such systems on massive
it unusual in Europe and has attracted scales.
interest from well beyond the confines The Symposium was organized by
of Card iff. For example , Dr. F. Durst , the British Hydromechanics Research
fro m the University of Kar lsruhe , is plan- Assoc ation (BHRA--see ESN 30-3:112)
n inp  to visit in order to take advantage whose reputation as real pros in or-
of the facility. ganizing conferences remains intact .

It is appropriate , i n summ a ry ,  to There were some 160 reg istrants from
mention the high morale of the M .E . fac- 21 countries and the attendance ap-
ulty at Cardiff. Each individual whom peared to be complete. Pre-distribution
I v isited was hi ghly enthusiastic about of the 2 ’ papers was just one of the
the creativity of his work and its im- B I4 R.A procedures that contributed to
pact upon the educational and industrial the atmosp here of friendly efficiency.
world. Listening to Markland , it is The sessions were planned so that ample
not difficult to see why. With a vigor- time was available for discussion--
ous but graceful style , he clearly in- almost as much as for the presentations-
tends to lead his Department to a posi ’ and the exchanges betr~een the delegates
tion of prominence in engineering were interesting and enthusiastic.
academia. (R.ll . Nunn) The sessions were nicely balanced

among systems , theory , and experiment ,

‘ONRL. REPO~~U8 1 and were arranged under the headings
I ‘ I of Wind Sites and Forecasting , Hor i-

zontal and Crossflow Turbines , High
See the back of this issue Speed Vertical Axi s Turbines , Econorn’
for a list of current abstracts , ics , Augmentors , and Storage . I shall
and how to obtain the reports. describe only a few of the many high-

l ights. More detailed coverage will
be provided in an ONRL Confere nce Re-
port and the Proceedings will be avail-
able  from BHRA ( C r a n f i e l d , R ed ford
MK43 OAJ) .

Even without the hot vapor s as-
soc iated with bombast , there is plenty
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of wind around (the winds across the over wind-axis generators include an
Great Plains are easily sufficient to omnidirectional capability (no yaw
provide the entire US electrical demand) , control required), the use of fixed-
Rut like most energy s t e m m i n g  from solar pitch blades that can be fabricated
sources the wind is unevenly distributed as single extrusions , and the mounting
i n  space  and time so that , before worry- of equi pment at the base (with a fa-
i n g  about converting it to usefu l work , vorable center of gravity location
it m u s t  be found. 0. Ljungstrom (Nation- and ease of maintenance). A serious
al Swedish Board for Energy Source Dc- drawback , however , is the use of rel-
v e l opment ) described the current status ative lv long and vibration-prone blades
of Sweden ’s program that was begun in for quiva lent swept areas. Theories
1975. A large part is devoted to “wind are less well founded for the Darnieus
energy prospecting ” i n  order to estab- device , but there is much yet to be
lish an inventory of Sweden ’s w ind en- understood about the behavior of both
erov resourc es and their characteristics types and they also share other prob-
such as climatology , best production lens such as starting difficulties
areas , and wind spatial and temporal and unknown environmental and econom-
profiles. Siting studies include the ic factors. The crosswind-axis gener-
consideration of optima l grouping of ators are likely to find application
wind turbines , and current Swedish in relatively low power situations
thinking is in terms of station outputs such as that described by R.J. Templin
on the order of 100 MW produced by ar- and P. South (NCR , Canada), in which
rays of individual units numbering from a 200-kW Darrieus rotor with a swept
20 to 100. The mutual interference re- area of $95 m 2 is to be put  i n t o  o p e n -
suiting from wind turbines within such ation on the Magdalen Islands in the
arrays is .a matter of curren t research Gulf of St. Lawrence. Larger wind-
interest and adds a further variable axis generators are planned or are
to the already complex modeling situa- in operation at several sites in North
tion. Few aspects , if any, are left america and Europe and have specific
out of the analysis , which now indicates power outputs on the order of 100 to -

the feas ibility of installing a capacity 500 W/n 2 and diameters of 50 to 100 m
of up t o  30 TW hr/yr that would provide (corresponding to swept areas of up
about 20% of the projected electrica l to about 10,000 m 2). Theoretical mod-
energy demand for 1990 and use about els for both systems were proposed
1% of Sweden ’s land area. Ljungstrom ’s at the Symposium . Crosswind genera-
talk was the first of the Symposium , tons were treated ho P .B . S .  L i s s a m a n
and his concern for a better understand- (AeroV ironment Inc ., US’), J M .
ing of the cost effectiveness of wind Strickland (Texas Tech. U), and 0.
energy systems (WESs) served as a ke s - 1-lolme (Saab-Scania , Sweden). Wind-
note for the meeting . axis turbines were the subject of a

Other geographical areas considered theo t-et ical paper by R.1 . Wilson and
in ‘) ‘- session on wind sites and fore’ S.N. Walker (Oregon state U.) and both
casting included New England (C.G. types were considered by I.E. Base
Jus tu - , Georg ia Tech), and Singapore and L,J. Russell (U. Western Ontario~
(G .N. Nathan , et al. U. Singapore), and who have developed practical if pre-
papers in later sessions alluded to liminary perfo rmance modeling techni ques .
these fact ors in connection with WESs One of the intri guing things
for West ‘ o’irn.in v , Denmark , Holland , about wind power and other “alterna-
the UK , and Tanzania (for water pumping). ti ve ” energ ’ sch emes is that the field

W ind generat ors are currently clas- h:i~ an inventive flavor that has sur-
sifie d as w in d -axi s (propellor-like) vived the dormant periods when nation -
m~ILh1nes , or crosswind-axis ma chines al pr iorities were not energy-oriented.
such as the Darr icus rotor , which looks Several departures from “standard”
lii t  an egg-beater , and the S-shaped designs were described at the Symposium
S-*.~ oniu s rotor. The Symposium dealt and they all had the usual character-
w ith theory’ , exp eriment , and practice ix tic of promising (on paper!) signi-
related to both types of generator , al- ficant improvements. R .F, Powe (Miss.
thou gh the crosswind-axis types , which State U.) described his system in
are less common in current applications , which vertical airfoils are mounted
received the most atten t ion , The on an oval track that rotates in a
Savonius rotor is seen to be most appro’ plane parallel to the ground. As
priat e as a booster or starting aid , an examp ’e , his calculations show that
Some advantages of the Darr leus rotor the monthly energy output per unit
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of swept area for his s y s t e m  may be similar to those cited above , has
as much as 54% greater than that for been partially confirmed by expeni-
an efficient windmill operating in the ment.
same location. The Variable Geometry In the session devoted to eco-
Vertical Axis Windmill (VGVAW), de- nomics , the two papers illustrated
scribed bs’ P.J. Musgrove (Reading U,, the complexity of such matters. A.A.
UK) uses two strai ght blades which are Fritzsche (Dornier-System GMBH , FRG)
hinged to a horizontal cross-arm , below limited his remarks to well-known
their centers , and connected to each factors influencing manufacturing
other near their upper tips by a spring- costs: labor , quantity, new materi-
loaded cable. The blades are vertical als , etc.. His main conclusion was
when statio nary , but as rotational that for limited power ranges (up
speed increases they tend to tilt out’ to about 10 kW) Darnieus rotors can
ward at the top with the adjustable be built as cheaply as wind-axis
tension in the spring-load cable bal- machines. B. S~ rensen (U. of
ancing the centrifugal forces, The Copenhagen) attempted a more compre-
device , which is si m ilar in principle hensive analysis , including energy-
to the Darrieus rotor , is extremely storage and distribution costs as
simple in construction , can be mounted well as comparisons with nuclear and
on a shorter tower , and is self- fossil fuel plants , but the credibi li-
compensating to avoid large excursions ty of his verdict in favor of WESs
in power output caused by variable wind was somewhat jeoparidized by the fact
~peeds . O f f h a n d , I could not see any tha t he was still changing his cost
area in which the VGVAW would not be factors even during his presentation.
equal to or superior in performance The session on storage provided in-
to the Darricus design, creased insight into the complexity

Several of the proposed design im- of the economics surrounding WESs ,
provements were aimed at concentrating especially the paper titled “Balancing
wind energy in the vicinity of the ro- Power Supply from -Wind Energy Convert-
tor so that more efficient use is made ing Systems ,” by J .P .  1’4 olly (DF VLR ,
of the available swept area. P.s). West Germany).
Ofr -rza described the ERDA-sponsored It was clear from the presenta-
project at Polytechnic Institute of tions that there is a variety of ways
New York in which vortex flows are in- in which windmills can extract useful
duced upwind of wind-axis rotors to energy from the wind- -some quite
produce low pressure and hi gh kinetic effectively--and that this process
energies at the inlet. He uses the is likely to be greatly improved
simple expedient of generating ti p vor- w ith technological advances. It was
tices by means of a delta-wing, with equally clear from the discussions ,
sharp leading edges , ~cunted in an ap- however , that ecc~nomic and social
propriate region up~ tream of the rotor , factors will dictate the future of
In wind tunnel tests the augmented no- these systems. The merits of alter-
ton has exhibited power outputs on the native energy source s cannot be ade-
order of five times greater than those quately assessed until there is a
of the basic device and the range of better under standing (and apprecia-
wind speeds ove r which useful power tion!) of the v a l u e  of  e n e r gy  w h a t -
is obtained is greatly increased by ever its source. The issues of wind-
the sw irling flow . An improvement fa - generator siting and integration
ton of three was obtained by J .C. Loth and switching into existing electri-
in experiments with a similar device city grids are likew ise difficult
at W. Virg i n ia  U. Lo t h also described to resolve , although there are m di-
concept ’~ in which the acceleration of cations that these problems can be
flow past obstructions is used to good tackled. What about environmental
advantage in the desi gn of crosswind- factors? Wi l l the noise be accept-
axis generators. A less conventional able? Wi l l  people tolerate windmills
scheme was proposed by Tb . van Hollen now a s  they used to tolerate oil den-
([)elft Ii. of Technology, Th e r icks?  These is sue s we re d isc ussed
Netherlands) who obtains a Venturi ef- with great enthusiasm , and at least
fec t in the upstream flow by means of one thing is clear: windmills won ’t
smal l airfoil sections mounted on the get anywhere if engineers allow them-
rotor blade tips . His theory, wh ich selves to become fascinated by tech-
~iredict s powe r augumentation levels no l ogical problems while neglecting

the realities of the marketplace.
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Solar energy utilization , with its warrant this expenditure now . In
beni gn effect on the earth and its at- the words of the session chairman
mosphere , is the closest thing to a pana- who read this announcement: “Gentle-
cea that has recently, perhaps ever , men , we have our work cu t  out  f o r
been made available to the engineering us!”
community. And yet the advances come The Symposium began with a ses-
slowl y . Wind power has certainly been sion on the familiar Pb - H2S04 sta r-
shown to be “in the ball park” with re- age battery . Two papers dealt with
spect to cost , an d ma ny at the Symposium the potential distribution in the
were somewhat impatient with continued current-collecting grids and presented
bureaucratic preoccupation with costs, means for optimizing conductor dimen-
As one devotee put it , it will probably sions to minimize resistancc losses.
t a ke 50 years , starting now , to reach M.C. Jayne (Gwen t College , Wales) has
the condition in which 1% of our total studied battery efficiency under
consumed energy is renewable. By that pulsed loading typical of chopper-
time we may be burning our money to keep controlled vehicles. Surprising ly,
warm . Delegates to the International he found that the efficiency is at
Symposium on Wind Energy Systems dream least as hi gh as wou ld be ex pected
of the battlefield of Don Quixote , where for steady load at the average cur-
“those things over there are not g iants rent flow , a result attributed to an
but windmills. ” (R.l4. Nunn) as-yet unexplored recovery phenomenon

which occurs between pulses. The ses-
sio .i was concluded with a paper by
N .)- . Bagshaw at al. (Chloride Indus-
trial Batteries , Manchester) which

-\SSAIJI,T ON BATTERIES: TENTH INTERN A- described their latest aircraft bat-
TIONAL POWER SOURCES SYMPOSIUM teries whose energy density is 22 Wh/kg,

about twice the capacity attainable
Environmental pollution and the a decade ago.

prospect of dwindling supplies of low The Edison Ni-Fe battery , wh ich
cost fuels have intensified interest has greater mechanical strength and
in electrical storage systems . In power hi gher theoretical output than the
distribution networks , more efficient Pb-acid battery , has been refined
means for storing electrical energy will and applied to electrical vehicles
permit the satisfaction of peak demands by Westinghouse Corp. In a very thor-
without investment in larger generating ough program , the battery’ has been
plants. Also , with such storage capa- developed and tested in 3 road vehicles
bi l ity, plants can be operated continu- for a total of more than 15 ,000 miles.
ously at peak efficiency without wasteful Energy density for the new battery
low-load periods, is approximately 50 Wh/kg, twice that

Electrically powered vehicles will of the Pb-acid battery.
undoubtedly play an increasing role in Severa l papers in the Symposium
transportation as alternative energy explored the b~ sic chemistry and op-
sources are developed and as pollution timum design of the Leclanch~ cell ,
controls become mo re stringent. For the familiar primary n-Mn02 “dry’
these vehicles , hi gher energy batteries cell. ” Io n trans port within the elec-
are vital if range and payload are to trolyte , wh ich largely controls the
be at all comparable with the hydrocarbon- performance of the Leclanch~ ce l l ,
powered vehicles of today , was discussed by S. Altung et aZ.

Th is was the established background (Fysisk-Kemisk Institut , Denmark) .
for the 10th International Power Sources A.M. Bredland et al. (E SB , W i scons in)
Symposium which was held at Brighton , descr ibed a thin , flat battery cape-
England on 13-16 September 1976 and was cially desi gned for high power den-
devoted entirely to batteries (and fuel sity. This work in improving older
cells) , types of cell by apply ing . the latest

Some unplanned further background technology is surely an essential
was encountered: the announcement ap- first step in the systematic develop-
peared in the daily newspapers and was ment of more efficient sources. It
re ad to the conference that President is worth noting that the highly re-
Ford had vet oed the $90 M bill for de- fined older cells have energy density
ve lopm ent of the electric vehicle , ci t- efficiencies of about 20%.
ing the belief that battery development Progress in Secondary Cells--From
was not yet sufficiently advanced to the older systems , the Symposium
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moved into more recent developments obvious advantage that the ambient
such as Ni-Cd batteries , with papers atmospher e can provide an inexhaust-
on imp roved p late design , better manu- ible supply of one of the reactants.
facturing techniques , and the use of J.W. Cretzmeyer et at. (Gould ,
p lastic for structural parts . M. Cenek Minnesota) reported the development
(8m b Technical U., Czechoslovakia) of a primary Zn-air “button” cell
described a process in which electrodes (hearing aids) with twice the capa-
are formed from powdered active materi- city of Zn-Hg and Zn-Ag cells. The
ala bonded together by an alkali- cells are leakproof , vented , protected
resistant plastic. The familiar prob’ against overcharge and ecologically
len of damage from over-charging was acceptable. L. Langn ish (Chloride
investi gated by R. Bernard Gt at . Technical , Swindon , Eng land)  descr ibed
i v eready Co., London) and attributed a lightweig ht primary Zn-air battery

to the formation of Ni 5Cd 21, with d cc- to replace Ni-Cd batteries in man-
trochemical potential reduced by 100 my. portable communications gear which

Two papers described work with operates well down to -20°C but poor-
sea led , secondar\’ Ni-H 2 batteries. ly above 55°C (desert condition)
The chief merits over Ni-Cd batteries and has a 10-year shelf life.
are resistance to dama ge from over- An ambitious attempt to use
charge and very long life. High self- the high-energy couple provided by
discharge rate is the princ ipal short- Al and 02 was described by A .R. Despic
coming. F. Betz e t at. (N R L )  estimated et al. (U. Bel grade). Since Al can-
a 10-year life for their cell in satel- not be recovered from aqueous solu-
l it e applications , with major failure tions of its salts , the battery is
due to separator dry-out. K .V . Kordes ch an “exchangeable plate ”-type of
Union Carbide , Cleveland) has developed secondary--essentially a primary

a small (D-size) secondary cell with battery in which replacement of the
energy density 40 Wh/kg, excellent cy- aluminum electrode constitutes re-
d c  life , high current charge and dis- charge. The electrolyte is NaC 1 ,
charge , and safe overcharge capability, and one unsolved problem is the growth

The fo r m i d a b l e  p rob lem of irregular in volume as Al (OH)3 is formed during
deposition of zinc during charging of discharge. An energy density of
secondary batteries has been success- 80 Wh/kg Al has been achieved , and
full y attacked by 0. von Krusenstiern ’a 200 Wh/kg is considered possible.
(AGA Innovation Centre , Thby, Sweden) The theoretical energy density is
in a purely’ mechanical manner. He vi- about 8000 Wh/kgA l--far in excess
brates the Zn electrode in a Zn-Ni bat- of that of cells which must carry
tery t } rough 2.5 mm at 20 Hz. The both reactive components.
techni que avoids the beautiful Zn den- An increase in the longevity
dri te s von Krusenstierna displayed and of the air electrode has been achieved
smoothes the de po sition of Zn to such by A.J. Appleby et a?. (Laboratoires
a degree that the 1000-cycle life of de Marcoussis , France). They have
th ’ battery is set by the Ni electrode , found that electrodes press-formed
Tested in an electric road vehicle , from a mixture of Teflon and graph-
the battery was found to be superior ite withstand over 1000 charge-
in power density to tne Pb-acid type. discharge cycles. In conjunction
Energy density is also hi gher--SO Wh/kg. with techni ques being developed to
The battery may have no advantage over control Zn deposition (several are
the West inghouse Ni-Fe battery , however , re fe renced) , they believe that their
since the additional cost is consider~ electrode now permits the construc-
able. Fu rthermore , S. Tajima at at. tion of a Zn-air secondary battery .
(Tokyo Metr opolitan U.) followed von There was only one fuel cell
Kr usenstierna with a paper which cx- described in the Symposium , a H 2 - 02
tolled the virtues of fixed electrodes unit developed by H. GrUrte it at.
in a cell using synthetic sponges which (Siemens Co., Erlan gen , Germany).
held all of the electrolyte , acted as Fuel c e l l s - - i n r e a l i t y  batteries where
a separator and filled all available both reactants are supplied continu-
space. This structure prevented the ously from external sources- -have
fragments of Zn deposits from falling been extensively developed in the
o f f , causing short-circuiting and cell recent past but have failed to find
fail ure , a market because of cost. The Siemens

Any bat tery which uses oxygen as unit produces 6700 W , o r 95W/k g
one element of the couple has the (0.06 hpflb), has a life of 1000 hours ,
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and is modular in construction. E ffi- of a Li-Ca alloy to serve as one d cc-
ciencY of conversion of chemical to elec- trode , the hi gher C-~ulombic efficiency
tri c al energ y is 45% , about twice the of the new cell increases the energy
e~~fici en cv of an internal combustion density lw 100 to 200%. A value of
engine in converting chemical to mechan- 150 Wh /kg was rcported.
icC) energy . Develo pment of a reversible Cl

Air batteries and fuel cell s pos- elect :ode for an Al -Cl 2 batterc was
sess the theoretical energy density’ to dec cr ib~’d by S. M ari rovitc h ~‘t a? .
compete eff ec tively with hydrocarbon (Laborot ~~ire d’ Llec tro lv se du CNRS ,
fuels. However , the results reported Rel levue , France ). The electro l yte
by the Belgrade group (80 Wh/k g ob- in these cells is a mo lten mixture
t i m ed in practice vs 5000 Wh/kg theo- of NaCI and A 1C1 3 at the modest ten-
ret ica] ) i l lustrate the di stance yet to perature of 110°C. The chlo rine elec-
i~ in metal-air secondary cells They trade is a mixture of graphite and
expect to att a in 200 Wh/kg with a major metallic compounds such as MoC 1 5.
effort , and set 600 Wh/k~ as an outer Charge storage ca~ acit ies as hic: h
p r a ctical t~oal . as 90 mAh per gram of electrode have

Calculati on of energy density for been obtained . Previous Al- Cl 2 b ar-
a fuel cell requires selection of a cer- teri~ s have been primary units w ith
ta m mass of fuel to add to the wei ght an external supp ly of Cl 2.
of the cell itse lf, If a 5 - h o u r  supply From the present ations 1w 1
of H , and 0~ is assumed , the energy den- Gay at a ’. and W. J . W a l sh and  1 .
sit v for th~ Siemens un it is found to Shemotake (all at Argonne National
be 400 Wh/k g. This encourag ing figure Laboratory), it appears that dev elop-
is , however , rather academic in that ment of the Li-Al/Fe-S secondary bat-
the bulk of the reactants and the wei ght tery is advancing well. This cell ,
of the vessels required to contain them which has solid electrodes in a 450°
have not  been considered. A S-hour sup - eutectic of LiCl-KC 1 , is an outgrowth
pl~’ of 1 would occupy 1.0 m 3 at 600 psi of earlier work w ith the Li-S couple.
and r i g ht require a vessel mass of 175 kg E n e r g y  d e n s i t y  is in the range of
(aluminum stressed to 30 ,000 psi assumed). 100-150 Wh/kg and power density is
The corresponding supply of 02 would greater than 100 W/kg . Life has beet .
occupy 0.5 m~ at the same pressure and extended to several thousand hours ,
mi ght require a vessel mass of 88 kg. but is limited to several hundred
These fa ctors reduce the energy density charge-dischar ge cycles. An exter-
to 95 Wh/kg . sive technolo gy transfer p r o gr ar~ in-

The theoretical energy density for valving several m anuf a ct u ring firm s
a H2 -a ir fuel cell is 16 ,000 Wh/k g. has been undertaken.
If the 20% efficiency of energy density The final battery to be discussed
now realized in older types of cell is the Na-S t \ - 1 e , on which 3 indus-
could somehow be achieved in fuel cells , trial firms m i l e  present ations. This
3000 Wh/kg would be obtained. The quest cell operates at ab ou t 300 °C.  The
f o r  hiuher-energy batteries and the at- anode is rolten Na while the cathode
tendant need to incorporate the more is a graphitic current collector (such
act ive meta lx have led to a class of as graphite felt) which is saturated
batteries with one or more molten corn- with sulfur. In operation , Na ions
ponents. Among the potential benefits pass from the anode , th rough a cemam-
are (1) possible ability to electro— ic (B-Al~0 or ~“-\l 2O 3) container ,
deposit the metal from a molten salt and comb ing with S ions at the cathode.
electrolyte--hence a reversible cell; The cell is the “invers e ” of the Pb-
(2) elimination of shape-distortion prob- acid cell , say , in that the electrodes
lens by use of liquid electrodes; and in the Na-S cell are liquid and the
() h i g h m o b i l i t y  of ions in the molten electrolyte is solid. Energy densi-
s t a t e , i . e . ,  lower  i n t e r n a l r e s i s t a n c e,  t i e s  as h i g h as 200 W h / k g  have  been

C.C. Bowser (Catalyst Research achieved.
Corp., Baltimore) reported the develop- Experiments with the structure
ment of a primary thermal battery with o1 the S electrode were reported
a pure (molten) lithium electrode, by H, K lem sch mag er at at. (Brown ,
This battery is intended for reserve Boveri and Co., He idelberg). Recharge-
usage . A pyrotechnic heat pellet pro . ability’ is improved and internal re-
vides the operating temperature of 500°C. sistance is reduced by providing pas-
In comparison with older batteries , sages within the graphite felt at
which depend upon the in a i r u formation
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the anode-felt interf ;uu e , as well as ‘ENVIRONMENTALby adding Se and B to til e S.
Reacti ons at the interface between ______________________ _________

the graphite and the melt have been
studied h~’ M .P.J. Brennan (Chloride
Silent Power , Runcorn , Ln g land ). Under ISRAEL ENERGY OPTIONS
c e r t a i n  c o n d i t i o n s  d u r i n g  both charge
and discharge , films fo rm at the inter- Energy polic y p lanning ~n Isra el
face and produce vo lt .u ce losses . A . is dominat ed by two c o u n t e u v a u l i n g
Gibson (same firm ) also reported a currents , one a concern for national
stod y of the interface between the security, the o t h e r  a conce rn  fo r
molten Na and the bet a alumina solid the economic situation which is rather
electrol y te. It was established that tight. Oil matters generally are
the Na does not wet the alumina below under the direction of Dr. evi
300°C , a n d  Ii hi gh cont ic t resistance Din stein who is a senior official
pr e v au ls. Abo.e 300°C , 1.- e t t i n g  o c c u r s  in the Treasuur~’. His acti v i t i e s  will
and cant ict resistance becom es soon he transferred to the Ministr y
negli g ible , of Commerce and Industr y where is

The resuI r u~ence in h tter ~’ research no w located a ll concern w i t h electric
was f u l l y  evident in the Symposium , ener gy and energy research. Once
pr o m p t i n g  von Krusen~ tierna to make this consolidatio n is complete , it
t he f o r c a s t  s u m m a r i z e d  i n  his figure will he possible to produce a more
below concernin g the amount of usage coherent ener ov policy than now esists .
of different a d v a n c e d  hi gh-energy hat- As a result of the Sinai aoree-
ter % system s in electric vehicles dur- ment negotiated by Kissinger , Israel
i n g  t h e  y ’e ars  1 97 0 - 2 0 0 3 .  The observer relinquished to Egypt the oil field
of this p l o t is cautioned n u t  to be of Ahuu Rodei s which had the p ot - n t i a l
concerned by t h e  lack of an ordinate of slu M -l y ing about two-thirds o~
scale. As ~‘on K r uu ~ enstie m na pointed Israel’ s oil needs for perhaps anot her
o u u t , the beauty of this p lot i s  that 10 y cu rs. With the loss o f  this in-
the uncertainties in his actual predic- por t:un t resource , Israel is spending
tions allow one t o use a linear scale a good deal of effort in oil exp lo ta -
or logarithmic scale (or others , as ion in the southern Gulf of Suez ,
well) wit h impunit y , as well as onshore and offshore in

the Medit erranean. Presumabl y , oil
discovered in the southern Suez would

- - 
~~~~~~~~~~~ be an item to be negotiated in any

eventual peace settlement between
- Israel and Egypt. Another consequence

, of the Sinai disenga geme nt was a US
/ commit m ent to Israel to aid in the 

i
’ 

/ s e t t i n g  up of a s t r a t e g ic  stock p ile

~~~~ ~~~~~~~~~~~~ ,. ~ . of o il. Work is therefore proceed-
/ 1 ‘ .• jog to develop a low-cost method of

/ s t o c k p i l i n g .  U n f o r t u n a t e l y  I s r a e l
- does not have the kind of salt-dome

“ , geology which is so pr om inent in
the Gulf reg ion of Texas and Loui siana

_____ and allows relatively cheap under-
ground s t u r a u ’e.

I .,~~. ~. ..u ,h~ ...~ ol l l f r ,~ t ~~~~~~ ~~~~~~~~~~ ~~~~~~~ A ma ~i or effort is underway to
substitute coa I for oil . I s r a e  1

which has an installed ele~ tric gener-
(W. C . Soper and A. Sosin) ation cap acity of 1800 MW , is now

planning to build 4 power stations
in Jiadera (between Tel A~ iv and Hai fa)
of 350 MW each , burning either oil
or coal. Unfortunately this not only
raises the cost lo ut also envit onn ental
and other probl ems in relation to
coal burning and tui t us portation.
One of the primar y issues is whether
to ~nload the coal in Ha i fa and ship
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it by rail , or to invest in coal unload- study be done. (See also A. Barci lon ’s
ing and handling facilities in Hadera. article “From Solar Ponds to Solar

The Isr a eli government has finally Lake s ,” lSN 30-3:107 .) As now vi su ual -
approved the nuclear cooperation agree- ized , it would be a proj ev t carrying
m ( ult s m ade between its negoti ators and 10’ m~ /y from t h e  Mediterranean through
US officials nearly two years ago . The OPCfl channels anu l tunnels to the Dead
agreem ent calls for the purchase by Sea region where it could produce
I s r a e l  o f  t w o  450-MW (e) units and is 31)Q MW of electric power. This power
expec te d to cost about $800 milli o n ,  would be used f u r  ~ e ; k i n g  purposes ,
The rea~ tars would be const m eted and and t h e r e f o r e w~ u ul 1 command a hi gh e r
become oper a tional by 1985. It has not price than base-load power. An addi-
ve been dcci l~ d when the agreement w i 11 t i un ;a I r e a s o n  fo r  ur genc y is the fact
be o f f i c i a l l c  signed as i t mu st s t i l l  that the diversion o f  w a t e r  f r o m  the
bi .a; p roved 1w t h e  US Congress. Jordan and lake K in ru e re t to supply

Isr ael has no appreciable hydrocar- fresh water for Israel agriculture
h— o n ru - - u cu r~ e’~. The o n l y  e s t a b l i s h e d  and  c i t i e s  t h r o u g h the National Water
onec are p e a t  in the Hula region and (h arrier (N~ C) has reduced the inflow
o i l -b le nea r the Dead Sea. An effort of water to t he Dead Sea so that its
i c un de r w ay t~~ deter m ine the e c o n o m i c  level has been dropp ing. It has been
t c i s i h u i i t v  at using these native estimated that in another ten years
ro~~ uu r C ,-s . it w i l l  have dropped sufficientl y to

Isr a el is , of course , a p ioneer jeopardize the Dead Sc;a potash opera-
in the ~:se of solar ener~ v . On my fir st t ion , one of the largest resource in-
v i s i t  t u  t h a t  c o u n t ry  twent y -five ~‘ears dustries in Israel. The water trans-
ago a- - ar ONRI. liaison scien tist , I was ferred from the ocean to the Dead Sea
s~ r u c k  by t h e  f~~ t t b - a t e v er y  b u i l d i n g  w o u l d  he 3 times the azouuru t carried
h a d  a sol a r  wa ter-heater. In the mean- by the N(~C , abou t 3.2 x 1U~ m 3 . The
time , th e low cost of oil has displaced excess water would be removed by
solar w a t e r - h e a t i n g ,  but it is now mak- evapor ation from the Dead Sea . The
inc a comebac k . ‘hire effic i ent and ad- project would carry t M wa t er  m a i n l y
v :a i u v e d  sy stem s h a v e  been d ev e l o p e d , som e  in  a conduit , but wo u l d  tui ne l throu gh
hV t ( -  original inventor , Ii i. Harr y the mountains near t ie Dead Sea.
Tabor. In addition to carefuLc moni- The tunnel would be of the o r d e r  of
t r ing research in other countries , 5 in in diamet e r and  ~5 km long under
Israel is investing soi- ( of its limited one version of the scheme.
resources in solar energy research. In  a d d i t i o n  to  t h e  e l e c t r i c  pow-
It should be noted t h a t  th e Dead Sea er and to the supp ly of water t i main-
Chemical Company is probabl y the world ’s ta m the level of the Dead Sea , there
largest industrial user of solar ener gY , are additional c r e d i t s  w h i c h  can be
by e s tracti ng minerals f the Dead Sea taken in a c o s t - b e n e f i t  a n a l y s i s .
in solar evaporation ponds. A suip ~~lx’ of ~~~~l i ~~ w a t e r  fo r  i n t e r -

Pr l .ably the most exciting of the m e d i a t e  m c i i  l I- - w~ uld allow the
energy o~ tion s now being discu ssed is pl acement of nuc lear ;~~aer stations
l I t -  r eviv e d study of the Mediterranean- and other industries i n the Negex
Dead M-.a conduit. Such a project was de se rt , away from the limited
first suggested by the early p ioneers Me dit erranean shoreline. In the pro-
and studied quite seriously by’ Walter less of con st r uct ing the p r o t e c t , gee-
Lowdermilk about 40 years ago. He was logical exp l o ration would be done ,
an ac rucultura l hydrolog ist at the Uni- arid some credit should be t a ken for
v e r s u t ~ of California at Berkeley. that and the possibilit y of loc a tin g
At th a t time , he visualized the produc- ore bodi es or other resources. The
ion of Ivdro el ec ’ n c  power and the pro- re cr ’ i t i ona l and tourism benefits

v i s i o n  of water t f t  desalted and used should be considerable , bring i ng bath-
in lag : a v u l t u r u .  Hydroelectric powe r ing beaches and boat trips into the
w o u l d  be generated by the great d r o p  inhospitable desert. Even aquaculture
b e tw een the sea loud and the Dt.a~l ~;C:a m a r  become economic. Desalination
which is at -400 me n l - i s . f,r certain specialized agriculture

A special committ ee under the chair- should pr o v ide a livelihood in addi-
manship of Professor Shiomo }ck .t e in , tion to indu stry . A ito y et her then ,
an economist of lta r— ll , aiu Dii vers i tv , there would be thc poss ub u 1 i ty  o f  s e t  -

has rest ua d ied the j)rOjl ( t --o a rather tl ing and sl u l i rt ing a considerable
several versions of it——and ha- u rtc om - po u i - u t  i on  in  the southern p ar t  of
mended that a full—sc ale f e a s i b i l i t y  Is r a el which is now very s~ arse l~
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inn abi ted. The defense and security SOUND__PROPAGATION __!N 1HL ATMOSPHERE
aspects of s u ch a project need also to
he considered fully, Dr. Michael I . Delany of the

The m a j o r  u n k n o w n s  a r e  e n v i r o n m e n -  National Physical Laboratory,
ta l , , u n d  some of  t h e m  are quite s u b t l e .  Tedd ington , UK has recentl y coir i leted
One needs to he concerned , of course , an exhaust ive rev iew of the develop-
ah - • ‘he p o s s i b i l i t y  of modif y ing t h e  mont of know led ge of sound ~ r e-; ;aga -
c m ate , at l easz on a m i c r o s c a l e .  In tion in t b 1  atm o sphere. Treat a u g
th~ arid desert this r a y  a ctuall y repre- each of a series of six t j ics-- s ound
sent a plu s . But one al s o needs 10 con- velocity; attenuation; refraction ;
s ider the p u S S l b i l l t \  that a g e n eral fog and preci p i t a t i o n ;  scattering
c l i m a ’ic c h a n g e  can vary the le x el of and fluctuation; ground-reflection
the Dead eea , the u ehv makin g t i l e  project and t h e  effects of ve g e t a t i o n - - h e
oh— lete. Natura l changes in the level tu l a c e s knowled ge of t h a t  t o p i c  f r o m
of the h e a d  Se a h a v e  been of t h e  order the earliest observations to the I res-
of 10 m ev e r rat her short ~ e u iods of ent , pursuing the t h e o r e t  i c , a l and
t a m e , althoug h there has been a trend experimental work in para ll el , and

eu. l a r d s  Ia lower level duu r a : ; historic reviewin g the inherent ; red lem s asso-
t i m e s  p r i m a r i l y  b e c a u s e  of e p o o r  l a g -  c u ; a t e d  w i th each. The  d c l  t h  of  c v  er-
r u c u l t u r l a l p r a c t i c e s  w h i c h  came  i n t o  a g e  of t h e  s u bj e c t  a n d  th y extent
b e i n g  a f t e r  t h e  Second  T e m p l e  w a s  of the source references will u n d o a i h t -
d c — t  r o v e d .  c d l v  m a k e  t h i s  r e v i e w  one of  p r i m e

A r c h a e o l o g i c a l  a n d  g e o l o g i c a l  c v i -  i mp o r t a n c e  t o  a n y o n e  c o n c e r n e d  in
de rlce has  l i v e r  a r a t i : e r  c o m p l e t e  ~~c- more  t h a n  a c u r s o r y ’  way  w i t h  a tm o s -
tn re of the v a r i a t i o n s  in the level of pheric pr ol uagation of sound. Among
1:1 . D ead Sea. t ne of tM fascinating ot he r c o n t r i b u t i o n s  it identifie .i
asp e cts is its hy ’diolog~.- . The suu a t b u e r n  in 1 u r l ant gaps in our knowledge 1
ha — in , which is s upe ini cial l y connected pro~~:a (’ ;u t uon in the atm osphere : for
I- t ile nort h -rn bas in , is ver y shallow , examp l e , of attenuation in refraction
of the order of a flu m e t a  rs , while the shadow zones.
northern basi n is  q u i t e  deep , of  t h e  The ir : j n t u n c e  of clarification
o r d e r of s e v e r a l  h u n d r e d  m e t e r s .  (The and  c x p l l a n l a t i o n  of a p p a r e n t  d i s c rep -
northern b asin , inci I e i u t : a l l y ,  was first ancics and d i f f e r u n g  views to the
sur y ev ed by II US N av y s c i e n t i f i c  exp e- d e ve lop m ent and underst anding of a
d i  t ion  in 184 S , and t h e s e  h a t  a St  i l l sci ent if c a r e a  i s  e v i d e n t  . E x a m p l e s
fi rm the backbone of ua l l hydrologica l in the present in stlanc e include the
s t u d  es of the Dead S e a .) I v l a p u r ;ation inconsistency between observed sound
d o m i n a t e s  t h e  - t b  rn h a i n ;  an y  r i s e  speed  a n d  N e w t o n ’ s d e r i v a t i o n ;  t h e
i n  i t s  l e v e l  w o u l d  l e l a d  t o  a l ar i : e i n -  d i a m e t r i c a l l y  o p p o s i t e  v i e w s  of
crease in area and therefore an i nn e di- Tyndall and Henry as to the irnp ort lanc e
ate rise in evaporation , so that a co n - of refraction; l,indsay ’s exp lanation
siderabl e am ura t of t u c l r - r e g u u l a t i o n  of B o y l e ’ s b e l l - i n - a - v a c u u m  experi-
e istS . ment as an impedance phenomenon; and

It is expected t h a t  w i t h i n  a b o u t  t h e  s u c ce s s i v e  i d e n t i f i c a t i o n  of the
two years enoug h d e t a i l e d  studies w i l l  various contri b ut or s to aIr spheric
have been d a r n ed out t allow a firm at tenua~ ioo which now permit predic-
dec  a s ion on t b  g e n e r a l  p r o j a c  t , also tion of a t t e n u a t i o n  over  a w i d e  fre-
on w h i c h  r u l e  t o  choose , l a - ;  w e l l  as q u i e n c y  r a n g e .
on other fe tures desi gned to optimi: e b one more famil iar with t i l e
tle overall ecIn ( r!i c perfor m ance and underwater acoustic area , the simi-
r :uuui m ize a n y  advers e environmental laritv of the type of pr ob lem in de-
i rr ;p ;iCt . (S.F. Singer , De; t . !nx . Sci- velopm ent of understanding in the
ent es , U. V i rg inia , Charlottesville) two media is most noticeable , as i s

the number of ‘firsts ’ assoc iated
with atmospheric propagation: e.g.,
M i m e ’s development of r~ y-tracing
techniques.

Given in part as the John Tynda ll
Lecture t i the British Institute of
Acoustics in September , Delanv ’s
review is expected to a p p e a r  f i r s t
as a National Physical Laboratory
Report. (A .~~. Pr cc)
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CONFERENC i i N  NUMI R ICA I. MODELING IN in a swath of the globe , are used to
T IIP ATMO~~T~T1flT ANP O CFAN S up date numerical weather forecasting

models. There are still problems in
Two con ferenc e s dealing with v a n - this field , for one wants t o  d i s c r i m i -

ous aspects of modeling of atmospheric nate unwanted modes whi ju induce “m i-
and oceanic flows were held , one in tia l i z at ion shocks ” in the numerical
h amb u r g and  t b ~~ ether ~n Paris. The models. tip ta the present , filtering

one a t  iL~mhurg Universit y was sponsored of unwanted modes was done on the basis
Dv the Deutsche >‘eteorologische of their frequency. It Seems that
Ge sel is eh a ft e.\’. and the American Me- such discrimination mig h t be mo r e
t e o r o l o c i L a l  S o c i e ty  and  d e a l t  with successful if done cn the basis of
‘~l a r u u l u a t  a l a n  o f L a r g e  S c a l e  A t m o s p h e r i c  how t h e s e  modes “ loo k , ” i . e . ,  t h e r

Pro cesses. ” A l t h o u g h  a number of par- spatial structure , rather than on their
t i c i parats and scheduled speakers could frequency’ .
not attend th is m eeting, it st i l l  num - Limited-area models were very
bered ab ut 140 scientists; the majority popular at this Conference , because
of the speakers and audience were from each country strives to develop i t s
‘he Federal Republic of Germany (74 pa- own for detailed meteorolog ical fore-
pe a s ) ,  and the US was well represented casts over the limited area covered
w it h some 3 C p a p e r s .  Dv t h a t country. These models are

Ih is netting celebrat a d the (lth c o u p l e d  to coarse , large- scale global
v e:a r since the First International Nu- models . The problem con si st s o f  u s i ng

m erMal Weather Forecasting Conference the coarse model to provide boundar y
was held in Frankfurt. In his opening conditions on the pe r im eter of the
remar ks , Pr. J. Smagorinsky (Director limited-area mo del. There lare several
of the G e 1  h~

-
~~ical Fluid Dyn u am ics Lab- difficulties: s f a aaious osc i ll at ions

o r a t o r y , ~~~ \-\ , Prince ton l reviewed prog- are excited by t lu e boundary c o n d i t i o n s ;

ress : be in these last ~D years and because these limited area models are
the problem s t h a t  still remain to be “o p e n ,” i .e., at - spheric flows are
solvcd . Some of his remarks are embodied allowed to move in  and out  of t h e i r
i r a  t h i s  a : t i c l e , bu t  t he i n t e r e s t e d  b o u n d a r i e s , t he p r e s t n c t -  of g r a v i t y
read er should be able , i n  the near fu- waves with their tendency’ to propa-
iure , to read this address in an expanded gate- .along characteristic lines cant -
article to appear in ‘ th e GARP top ics ’ p li c; ate the s p e c i f i c a t i o n  of a p p r o p r i -
of the Am erican M eteorological Society a t e  b o u n d a r y  c o n d i t i o n s .
B u l l e t i n .  A l l  of t h e  p r e s e n t a t i o n s  Soni c papers  posed  f u n d a m e n t a l
dealt with - , various a s p e t t -  of n u m e r i c a l  q u e s t i o n s  r e g a r d i n g  t h e  p r o p a g a t i o n ,
m o d e l i n g  of  at rros l b u er i c f l o w s , and t h e  r e f l e c t i o n  or t i - a p p i n g  of ene rgy  ; rop-
I c - a  t a n  to these papers w:as mixed. agating upwards from the low er lza ers
Some S c i t  n I t  is ts weae pleased t a find of the atmosp here. In tha t connection ,
tha ’ so much was g o i n g  on in their field the dynamics of t i e  stratos ;-here oug ht
an l u ro l e and German>’ in particular , to play .a decisive role in determining
wh ili others felt that this Conference whether vertically j r o p l a g a t i n g  energy
u ; a S  710 ’ the p lace for gradu u a t e st  a l a  nts is reflect ed , ab sorbed or t ra ra5rni t te al .
to  a i r t h e i r  d i f f i c u l t a c s . I w i l l  t r y  T h e r e f o r e  t h e  dy n a m i c s  o f  this ;atrnos-
t o  s u a n n : a r i c e  t iac e s s e n c e  of t h e  m e - n  i n g  p henic l a y e r  a l so w i l l  be an a r e a  of
and t he an e a s  a a f  i m p o r t u a r a c e  r a t h e r  t h a n  act  ive  n t - l e a  r c h  i n  y e a r s  to  come.
dwell , in d e t ;a il , on each speaker ’s t i e - Th e q i a e s t i o f l  of  p r e d i t t a h a l i t y
sent .ata on . For noa e det a ils of som e w i l l  certainly occupy us for some time.
1 the p a l a  rs , the r e ad u r is referred In E u r l e  and in the US , gr o u t - s  are

t he v o l u m e  o f  e’.tended a a b s t r l a c n  s 14 working on means o f  e \ t  c i i i a t u g  r : W l l e r i —
I - a g ’ ’ - b a r  abs  7 1 lac t ) that has been i a la— c a l  f o r e c a s t s  f r o m  5 to 10 day’s
l i ’ h -  ! r f . C. lA sher , ‘ . Il a uu I u ar g I. lo ss of us able forecasting capabili—

- ta i nit i all .t ~a i i a l l  and ass i ma I a- tie ’- appears to occur in pres c u t  — d a y
‘ I I  (LSN 30:5 , ~33~ a J b a e, ar s as an im- uuu a d els afte r  some three days , although

t a r  t . a 0 7  p r o b l e m  to  d e a l  w i t h  i n  t h e  t h e a - c s t  a l l  appear  t a  be some tcre-
y e a r  t o core and ;arise s front tha t  inp u at c a t  bug skills a t  l e v e l s  o f
of .:uteoro logia .ua l data in a numerical 200~ 40( itabars. P e r s i s t e n t  f e a t u r e s
model a n  an a s y n o p t i c  f , a - - 1 i o u , i.e., l i n k e d  to sea-surface temperatures
d i t l a  are updated on a limited area ccv- might be an a r e a ,  to explore in order
cred by the nu n a cr i la l model . Such is t obtain models capable of providing
th case when - a t e ’ i l i t a  ~1 l ata , o b t a i n e d  m o n t h l y  forecasts. V a cillations of
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atmospher ’ - variables on time-scal es considered and their e a a a a t i a n s  were
of sever - I weeks mi ght also provide foaand to he s i m i l a t  to  t h a t  of B~ n ar d
us with clues to he used in long-range conve a tiaan. F i n a l l y ’ , in a clear pre-
weather predictions . s ( ’ n t a t ion , A .  Co a n t i c  ( J n s t i ? u t  de

Finally , there appears lo be some ‘b(1;a ni que  Statisti q ue de Ia T u r b u l e n ce ,
concerte d effort to pr alu t e more ,aa cu- M ar s ei l l e) ar p luc a l that r a d i a t  a n n is

a te short-range weather fj r eclas ts (24- .a m e c h a n i s m  t h a t  ought to be included
4 ”  hours). W i n h  the 1 N’ . s i c S  p r e s -~~~t Iv in the models if one wants a better
found in the~ e models ~ i i a t  am p r a uv e m e nt descri ption of these atmosp h e r i c  a n d
in f r e c a s t  c o u l d  be a . h iev ed v reduc - oceanic boundar y Ilayers. (A. Barcilon)
ing the grid si:e by a fla - t a r  of -I .
This will open a new a r ea of research - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

whose ua t p ut could be readily used i n  GENERAL
a n u m b e r  of h u m a n  , a 1 t i u ’ i t i e s  w h i c h  de-
pend  on accurate weather forecasts .

The o t h e r  c o n f e r e n c e , t h e  E u s o m e c h  I S L - - S C I E \ h !  ‘-d AN ~. A GAP
‘R Collo quium , was held an the b u i l d i n g s

o f t h e  p r e s t i g i e l a c “ l co l e N o r m a l e  L ’ I t a B t i t a ~ Fru ’:’- — A h ~~- ; ~: 1 - 1 csuJ~~rieure ,” i n  t h e  t a t  in  Q u a r t e r  of Rec,; ,J r’’ ~I - B  de Sat n~ —Loute , i n f o r r t : a l l y
P a r i s .  I t  g rouped  a b o u t  40 a t t e n d e e s  k n o w n  I S  I~~I , was e s t a b l i s h e d  in l9SR
:and some 20 speakers. The t a l k s , g i \t ’na by joint convent ion of the German and
in  English , lasted for some 45 nanute s . French governments. This i n t e g r a ’ i o n
The main theme of t h u s  Conference was of the e f f a r t s  of t a~ - countries is
turbulent flows in the atnaospheric ~and an enduring example of the professio n .-
oceanic boundary’ layers , but not all al fusion that is sti m ulated when in-
the presentat ions dealt exclusively with dividua l s i n t e r a L t  on scientific a n d
numerical Itle d el in g . techno log ical levels. The cooperative

Several experimental result~ t.”’e  ope r a t i o n a t  I S L i s a l l  the more re-
descn-~ bed pertaining to idea liz ui markable il l the li g ht of its mission--
- a t  ions which were modeled in the I bora- scientific studie s a n d  fund u im enlt al
tory under conditions presumably found methods relate d to ar r u a r t - n t .  The ISL
in the ocean. They dealt mainly with , receives guil a n a c e  fr a n the t rench and
stratified turbulent flows in which German li efense Minis t ries and there
measurements were made to study how the is a Dire Lt eur , I ng . Ceo . -

~~~. - \u ri ol ,
turhulenc n- decayed. Along similar lines , as .el] as a Direktor , Dr. R . ‘-cha l l.
field measurements in the atmospheric Since Auriol was in Paris at the birth-
t uu r i ul e i a t boundary layer were applied day p u arty f o r  the Oft ’ice Na tional
t o  c o n v e n t i o n a l  t h e o r i e s  y i e l d i ng re-  d ’ l t u ! e s  et de R e c h e r a h e s  A~~r o sp a t i al e s
sult s that are well established in the (ON1 F ’c)  ( IT SN 3 0 - 7 :2 ’9 ) ,  try welcome
classical literature . A 3-dim ensional ta 1~IL was extended by his herr - an
numerical model of the dynamics of the counterpart , who described t i l e eener al
p lanetary b uandary l a y e r  was p r e s e n t e d . p h i l o s o p h y  of 1St .  1 e r r a t i o n  and re-
I t  d e a l t  w i t h  a v o l u m e  of approximatel y v i e w e d  i t s  shc rt but i n t r i g u i n g  h i stenv ,
5 km x 5 km x 2 km. The ~a m o u n t  of corn - At t h e  end of armed conflict in
puter time for such a model is still Europe in  1945  , ab - it 40 German sci-
such t h a t  the running time on CDC 6600 eli tists were sequestered in Saint-Louis
is about 10 tames the simulation time, t o  p u r s u e  t h e i r  r e s e a r c h  i n t e r e s t s
Da t l a  used in  t h a t  mode l  were  o b t a i n e d  u n d e r  •a new m a n a p e r i e n a t .  As i s  w e l l
from meteorological data gathered near k ru wia , the laying-down of arms pro-
Puerto Rico, Hopes a re  that such models ceeale ~I a ga aaa d d e a l  more rapidly t h a n
can be useful tools in understanding the c as sat a n  of socio-po litica l has-
the param eter izatlon of the boundary ti l ities in Europe , but as peace broke
layer and its various fluxes in larger out  i n  its gradual fashioa~ ~~~ e x is t -
scale atmospheric flows . Several d o -  ence of a German scientific enclave
sure schemes for turbulent flows were in France made less and less sense.
presented based on the justification In order to maintain the collective
that they seem to work for a g iven situ- expertise resident in Saint-Louis ,
.it~~on but no novel me r }a .anist ic theory the group was gradually’ augmented by
was presented . French scientists u n t i l  the transition

Theoretical models were also dis- was completed and the ISL w a s  o r g a n i z ed
cussed . Langmuir circulations , found unde n i t s  1958 t i t l e  and c h a r t e r .
In  the form of rolls a l igned with the The completeness of the national dual-
wind in the upper ocean layers , w ere ity of ISL is underlined by its
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l o c a t i o n  ab ut 2 km weSt of that point photograp hy as w e ll as in-fli ght
in the Rhein River where the borders tr I c k ing h~’ m e a n -  of Ia Doppler radar
of France , Germany , and Switzerland system. Ballistic range experiments
interse c t. are especiall y’ useful for determining

The central theme at ISL , in a tire-dependent effects under realistic
woi d , is ba l li- - tics. This can be f r a n -  Reynolds number conditions. For ex-
t h e r  c a t e g o r i z e d  a ’ - internal , external amp le , it has been shown that criti-
(aeraadvn am ie s), and terminal. Hi g h cal Reynolds numbers are heavily in-
‘- 1 e a -d m euasai r e r ent technolog y ov er l i e s fluenced h~’ unsteady effects at tran-
t h e e  f ie lds and as very much the h a l l -  sonic projectile velocities: boundary-
m u a i~ çaf IS~ e s l e r t i s e .  The annual budg layer transit ion has been shown to
et is about 5 t rillion francs (about v a ry markedly because of accelerations
S I l ‘1) which sus t a i n s  a s t a f f  of 450 near Mach 1. Shock s t a n d o f f  d i s t a n c e s
p erso n s , 90 of  who rnu - a r e  r e s e a r c h e r s ,  have also been observed to exhibit
In  S ; a i n t - L o u i s ~ the lab is situated on a dependency on projectile accelera-
a b o u t  ~5 , 5O O m ’ nea r the town center a i o n ;  a n d  f a c t o r s  s u c h  as these are
(the allowable a m o u n t  of  e x p l o s i v e s  e x t r e m e l y  d i f f i c u l t  to  i d e n t i f y’ ,
and propell ants is therefore limited), let alone quantify , in the flow past
and 30 km away- there is 874 ,000 an 2 of bodies suspended in wind tunnels.
test range including a 4-km hi gh-sp eur d In the ar el a of terminal bal lis-
sled track , tics , double-exposure holography

ISL wa s the site chosen for the is employed in order to study the
recent .\CARD Conference on “Applications surface distortion of ceramic plates
of Non- In trusiv i Instru m entation in tu e to bullet impacts. Under the
Fluid Flow Research ,” 3-S May (to be direction of F. Albe , the optical
the subject of an ONRL Conference Re- syc terns available in this laboratory
por t ) ,  a sel ectio n that hi g hl i ghts the are also used to examine structural
o p t i c s  o r i e n t a t i o n  of the Laboratory, defects such as those found in solid
After tourin g the facilities I had the propellant grains.
definite impression that behind every - Several of the programs underway
door  c o u l d  be f o u n d  some s o r t  of o p t i c a l  a t  I S L  a re  aimed at the anal sis of
mea surement system , wit h  lasers by f a r  f l o w - g e n e r a t e d  noise . Professor H.
the most common source. In the area Oerte l is the “proprietor ” of a fa-
of gun m aternal b a l l i s t i c s  an especiall y c i l i t e  that contains a collection
;a rub jt io aa s at t : t is underway to deter- of shock tUbes including a device
r a n t -  the nut are and properties of the that can be driven by H2 gas at
gases entrained in the w;ake of a pro jec- 1000 atm . The very’ hi gh Reynolds
ta l e .  Dr. F. Au li nger is w o r k i n g  w i t h  n u m b e r s  and  t e m p e r a t u r e s  a t t a i n a b l e
a t i m e - o f - f l i g h t  nass  s p e c t r o m e t e r  i n  t h e s e  shock  t u b e s  have beeR use-
no aantea h adjacen t t a the barrel of a ful in the s t udy of h e a t - t r a n s f e r
small calibre (about 2 5  man ) gun. It and real-gas effects , but , as is corn-
is h is g aa u a l to draw a sample of the gas mon these days , shock tubes are fall-
following a projectile down the barrel ing into dormancy. Oertal has found
.and to analyze “insta n taneously ” its a new area for their application ,
chemical compos ition . This form idable however , in the generation of hot
project is backed ura by sever a l more hi gh-speed free-shear layers (jets)
conventional ec~ eriment s , under the di- for the study of the acoustic prop-
rection of t a r. -

~~ . immerm ;a n , to deter- erties of such flow’s. An ingenious
m i n e  the effects of various breech pa- double-exposure differential inter-
rameters (such as charge-ta-mass ratio ferometric scheme [“Jet Noise Research
and forcing-cone angle) on the pressure , by Me ans o f Shock Tube s,” Proc. Tent.1u
temp erature , and velocity history at 5hao-~k Tu±, - .‘1’ .- ’ -r . , Kyoto , Japan (1975)]
various points along the barrel, has enabled Oerta l to visualize the

The ballistics range at ISL is acoustic field surrounding these flows
one of the few that remain operational i ra  spite of the disturbances attend-
in lurope , and it has been the source ant upon their generation. His meas-
of a so ries of exceptionally hi gh-quality urements clearly show radiated Mach
photographs of projectiles in flight , wav e s tl a u a t persist with time and tray-
The launcher is a solid propellant can- el within the jet mixing layer at
non ( a b a a a a t  I S O  mm) w h i c h  his been used approximately the same speed. Oe rtal’ s
t a  prope l  a w i d ”  va t iet y of p r o j e c t i l e s  work has l ed  to a c h a r a c t e r i z a t i o n
down a tunnel that is supe rbly equipped of these waves  i n t erms of t he je t
for high-speed Schlieren and shadow properties , a tas k that has been
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greatly facilitated by the wide range remarkable: national identities are
of conditions (especially temperature) maintained--vi ce la diffhencef--but ,
ob tainabl e from the shock tube, as far as I couLl see , the system

Laser-Doppler velocime trv (LDV) is such that mutual professional in-
is a prominent ingredient of many of terests transcend amy traditional
the Id . experiments and , in the field socio-po litical barriers. (R.H. Nunn)
of flow noise , a program is just begin-
ning to - attem p t to correlate LDV signals
w i th . a ’ , a a u a ’ u t j C  m e a s u r e m e n t s  ira  the far
f i e l d .  The  I D V  t e a h n o l o gy  is w e l l  de-
veloped in the Laboratory , as evidenced THE I’l:RILS IN THE DEMONSTRATION PHASE
by the fact t !,a t they have recently de- (P RD~D: CLIPPER VS. SILENT RIDER
1 ivered a “packa ge” to an industrial
test facility for the measurement of That only a small fraction of
j u t  flow s from prototype reaction pro- research and development matures to
pu lsion system s . reach technological application is

In the worldwide scurry to apply well known. Rejection can occur
laser ’- to tore and more endeavors , ISL in a variety of manners and , particu-
see ms t a  hav e kep t pace .  E x e m p l i f y i n g  l a rl y w i t h p o t e n t i a l l y ’  l a r g e  t e c h -
this is the parta l a ll y - ca a m p l eted b-kW nologies , a crit ical phase may be
as-dynamic l a s e r  sv ’-tem f r  testing the demonstration barrier. Can any-

t h e  struc tural ef fe~~ts of such radiation. one question the wisdom of subjecting
‘Passive power sup p lies are on hand and a new technology to a preliminary
gap i n g  b - l e s  h a v e  b c - e n  knocked throug h step of demonstration? Perhaps not ,
w all s  t a accomm odate this installation, but one can question the demonstra-
~~~~~~~ f e a t  t h a t may be p a r t i c u l a r l y  s i g -  t i o n  i t s e l f .  T h i s  appears to be the
nifican’ is ‘hat the t a r g e t  area of the lesson of a recent exercise in Britain.
laser is w i t h i n  th~ test section of The case arose with the need of
a win.h t u n n e l ,  the Leeds City Transport to provide

Since he rance of programs under- bus service into a pedestrian area
w a y  a t  t h e  15 1. i s  ver y broad , even  f r o m  in t he  cen te r  of Leeds .  S m a l l  buses
my cor- - tr ,cted viewpoint , thas report were chosen as the solution , and th e
per ’ a - r ce ha s a pot po u rri section. Here eventual d emonstration program fixed
I must m en t ion t h e  extensive studies on a maximum passenger capacity of
of - a n i c  booms and their effects on in- 26 passengers--technicall y’ in a no-
ert and liv i ng ‘ - v s t c ’ m s . The 1St , is con- man ’s land between “mini” and “midi”
tinuin ~u a ca ar’- l n ef ie n save investigation buses. Laudably’ , it w a s  decided to
t h a t  emp loys c e c n v t b .~~ng from shock-tube inve st igate an out-of-the-norm ap-
te c ts to supen soni c flv-overs using proach: electric buses as an alter-
human a -a ain e a pi gs. And , finall y , there na ativ e to diesel-driven buses, r ather
as a livel y a , t i v i t y  at ISL ta develop communities exp res sed interest an’,!
new sensors and iru strumentat ion for ex- the t e~- t s were made in 14 cities in
t a - n n a l  ma r kets. A noteworthy examp le the UX . The work was conducted under
is ‘~~e lane of hi- g telemetr y transmit- the aegis of the Departme ra t of Indus-
t a - i s  t h a t  ut re Cu a t ab l e of with standing try (Dol); the vehicle was named the
acc el er:a t io ru s in exi e ’-s of 100 ,000 g. Cli pper. Severua l parameters were
The’-e units arc corip u a c t (they can be monitored: daily’ range achieved ,
mou a ’ed an the space required for the reliabilit y , availab i lity, hours of
a a : n i t e r  of a 2. ”S- in. rocket), relativ e - maintenance , energy consumption and
lv high-powered ( 8 1 r - m W  antenna output), cost , operator views , passenger views ,
inexpensi ve (about $200), and , of course , attendant benefit s (smoothness c i
extreme ly rugged. One such device has ride , emissions level , q uietness),
ba co n tested in a 30-mm gun pr o jectile bus costs , and pot e n t i a l  market ,
under a launch environment of 80 ,000 g According to the Ito ! report , “the
lana ! 4000 atm . objective . - .was to manufacture two

The level of the work at IS!. seems vehicles for evaluation by bus oper-
to he conra iaae nus urate with that of other ators to enable th eta to fully’ appre-
gov crnmen a t laboratories in Europe and ciate what could be achieved using
the US. One of its special strengths oxiati~u ; (si’) battery’ electric road
us in the area of optical measurements , veh icle technology and to put the
and new insi ghts into flow-generated quote -b benefits of electric buses
noise can be expected. The Franco- into perspective. The intention was
Allemand flavor of the Institute is not to build a production prototype
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nor necessaril y to be able to reach v e h i c l e s  w i l l  p r o b a b l y  a t t r a c t  l i t t l e
precise conclusions about the character- attention. Nor the statement: “It
a c t ics of a product ion vehicle. ” Accord- can be misleading to draw firm con-
inglv , the tr : u c t i a ~n system ca auu -.ist ed clusions from much of this (si’) data.”
o f 2 9 a ’ kg of h e a v y -  d u t  lead acid bat- At the same time , it seems ap-
ter ies; fi n a l  fi~ aar es are compared with propriate to compliment the Dot for
proj ect ions for the “equivalent ” 1720 kg open publication of its information.
of U- ?u t a ~~ -b u t load acid b a t t e r i e s  a a n d  There is no apparent reason to suspect
260 kg of sc d iuru sa :Iphur batteries , that the unfavorable results from

In the parlance of academe , Clipper Clipper were intentionally built into
rated ,a ’f’ uaa t a D to C- in the se tests, t h e  test. This merely emphasi:e s the
The sumr ,ary report g ives , among others , potential pitfalls of demon str ation.
these state m ent s : “The buses.., were A poor demonstration can create more
able to meet the rande demands of (only) harm than none at all; even a good
9 of the 14 ra uaa te s...B atterv exchange demonstration of some particular tech-
is unlikely to a’ffer an operationall y nology or state of technolog y , ma y
or economically attractive solution to cast unju stif ied reflections e sewhere.
the ran~- .- rrobl em s of the sm all electric Is the moral or lesson only’ for trans-
bus .. .T h c  f a a -I bus dei. on str ;ated Ia defect port managers? (A. Sosin)
rate which w-as hi gh when compared with
esta b lished electric road vehicles...,The
poor relia b ilit y had an adverse effect
o n a v a i l a h i l i t y . . . 1 - n e r gy  c o n s u m p t i o n
of t b - .e Do! bus was n et ab i-.’ h i g he r t h a n  F A R N H O R O U G H ’ S  TF3 I N A M L ~ ANI r SAl ES IS
that of a conventional vehicle.., .The T T X ~1T~ ’ -- - - _ _ _ _ _ _

lower enerk~v cost of electricity is can-
l i k e l y  to  off~ ct f u l l y  the cost of the I very t w a  years the village of
higher energy’ con ’-ua r ’;tion of an el e ctric !,a r u a h oroa ah , ah’ a u a t 30 miles from London ,
bus s i m i l a r  t a the h o t  vehicle. ..The h a s the a faih a u a a a u s  honor of being the
s a l e s  prc — ’- zp e c t s  of s m a l l  e l e c t r a  b i a se s  m e e ’ i n g  p l a c e  for thousands of indus-
h a v i n g  th c h a r a c t e r i s t i c s  of ~h -  Dot  t r i a l  f r o n t  men and  a e r o s p a c e  en thus -
bus rer nula jn u’c- r~’ uncertain. ” a a st s fi- a’r around the world. This

‘aye , there ’ s the rub: ‘Ihe c h a r a c -  y, ar the planned t u a r r a a ’ u t  was 50,000
ter i stacs of the Do! bus,” For Cli pper ‘r;a lespeople and a t o tal atte n d a n c e
is not alone in it -  mission ; the of a~~~’r 1/ 4-million--and they all
C h l r i d e  S i l e n t  R i d e r - - o p e r a t e d  by t h e  scent ed to be there on the day I chose
firm u.)l a ebu produced the batteries for for my visit.
C l i ~ap e r - - s e n d s  a d i f f e r e n t  m e s s a g e . R e s e a r c h  was d e f i n i t e l y  no t  t h e
I-or example , Silent Rider repa rt s that theme at the Farnboro uagh International
the energy cost is lower than d i e s e l -  E xhi b ition and I light l isp lay, but
driven vehicles. (Icr further details -a b r i e f  description is offered here
on the ch l a r ; a a t e r i - - t i c s  of Silent Rider , for the 155 reader who , like me , has
sc-c- V .J. Liranenbom , 155 28-8:2 (1. always wondered what Earnboroug h is

Fraud? Deceit? If so , by w h a m ?  all about. And that is selling aero-
Probably no one. Clipper had a space product s . Under two enormous

top speed of 37 km/h com p ar e d to Silent tent ’ , hundreds of vendors were p ly i n g
Rider ’s (aS km/h. At 3” km/b , Clipper their trades amidst animated displays
was unable to keep up with the traffic of an unbelievable variet Y of gad gets
over si gnificant portions of its route , ranging from propeller-powered simu-
th a - r e h y forcing driving patterns that lated falcons (to fri ghten birds away
are ineffic ient in energy. The range from airports) to complete weapons
of Clipper was 39 km; this is only half and aircraft systems. For those corn-
a a f Sil çnt Rider ’s 80 km , and range plays ~~~nies whose corporate budgets werea m a r a r  role in the report evaluation, suitably disposed , they provided
S i l e n t  R i a l e r  had  r e g e n e r a t i v e  b r a k i n g  “ch a l e t s ” in  which invited guests were
for an enhancement in energy efficiency wined and dined in atmosp~ieres espe-
of about 15%. Clipper did not. cially conducive to cameraderie h.-

So what can b e conc lu d ed? Poss ib ly tween salesman and shopper.
l i t t l e  except that the report will prob- Outside the tents and chalets was
abl y retard electric vehicle development. q~ ext ensi v e static display of
The re por t ’ s c a v e a t  t ha t  the  data  app ly
o n l y  to the two Do! buses and are not
capable of extrapolation to production
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we apons and aircraft (the queue for COLLO QUIUM HONORING THEODORE THEODORSEN
Concord e was at least 1/2-mile long with
people standing 3-abreast), but the On 1-4 September 1976 , exercises
real excitement for the crowd came from were held at the University of
a flig ht display that lasted over three Trondhe im- -the Norwegian Institute
hours , One by one , without pause , all of Technology (NTH) in honor of
sorts of flying things leapt (some of Theodore Theodorsen , the grea t
them literally) into the air and pro- Norwegian-A m erican engineer-scientist
ceeded to gyrate over the heads of the who contributed extensively to the
s p e c t a t o r s .  The fighter aircraft were develo pment of Aeronautical Engineer-
t h e  mos t  s p e c t a c u l a r  ( f a s t  and n o i s y )  i n g .  Theodorsen was the second recip-
and t h e s e  i n c l u u e d  the  m u l t i n a t i o n a l  i en t  of an honorary doc to ra t e  in the
Tornado , the Swedish V iggen and , from 70-year history of the Norwegian In-
the US , the F-l4A Tomcat (which executed stitu te of Technology, the only other
.a w i n g  t r a n s i t i o n  in the  m i d s t  of a low-  recipient being the Nobel Laureate ,
altitude aileron roll) and the “F-17 . Lars Onsager . Theodorsen is known
For sheer inspiration of awe , however , particularly for his classic contri-
i t  was  hard to beat the vertical climb bution entitled “General Theory of
execu ted  f rom a s t a n d s t i l l  by the  UK Aerodynamic  I n s t a b i l i t y  and the  Mechan-
H a r r i e r .  (Of cour se , a l l  t he  a i r c r a f t  ism of F l u t t e r ” wh ich  appeared as
were  at  m i n i m u m  w e i g h t - - I  heard t h a t  NACA-TR 496 (1935).
most of the pilots emptied their pockets The program honoring Theodorsen
b e f o r e  m a n n i n g  t h e i r  p l a n e s . )  began  on Wednesday , 1 Septemb er , w i t h

For  t he  p u b l i c , the  Show amounts  h i s  D o c t o r a l  P r o m o t i o n , f o l l o w e d  nex t
to  an i n t e r n a t i o n a l  aerospace  c i r c u s ; day by a d i n n e r  a t  the  A i c h b i s h o p ’ s
and for  t he  p r i v a t e  sec tor  i t ’ s an op- P a l a c e  nex t  to the C a t h e d r a l  in
p o r t u n i t y  to  d i s p l a y  one ’s wares  at  an Trondhe im .  The Pa l ace , c o n s t r u c t i o n
international marketplace. Two things of which began in 1170 , is one of the
e s p e c i a l l y  impr essed me.  F i r s t  of a l l , o ldes t  f u n c t i o n i n g  s t r u c t u r e s  in Western
th ere was the enormous expense involved , Europe , and it was in one of its l a r g e
poss ib ly  j u s t i f i e d  by the loss of pres- h igh-vaulted rooms that forty guests
tige and visibility resulting from not were seated around a s i n g l e  m a s s i v e
a t t e n d i n g .  And then  there  was the enor-  t a b l e  fo r  the  ce remon ia l  f e a s t .
mous a r s e n a l  of weapons and weapon sys- - On 3 September , a C o l l o q u i u m
tems  on d i s p l a y ,  l i k e  f r u i t  a t  a s i de -  o r g a n i z e d  by P r o f .  T o r s t e i n  K.  FanneU p
walk grocery , presumably for sale to of the Division of Aero- and Gas Dy-
anyone  w i t h  good c r e d i t .  One a d v e r t i s e-  namics  was he ld  at t he  5Th. The pro-
ment  c o n t a i n s  the  s o o t h i n g  i n st r u c t i o n :  gram f e l l  i n t o  two p r i n c i p a l  areas ,
“Res t in your bed reassured that , day Aeroelastic Stability and Turbulence ,
and night , the security of the free world and consisted of new , invited papers
is protected by air defences ready to which will be published in a separate
react  in s e c o n d s - - a t  speeds a l m o s t  be - volume by the  Norwegian Acade my of
yond your  ima g i n a t i o n - - to  any threat Science.
t hat could disrupt your peaceful life. ” In th e field of Aeroe lastic Sta’
Th is is followed , in a few pa ragraphs , bi l ity, there were three papers tha t
by the  proud s t a t e m e n t  t h a t  the  company compared e x p e r i m e n t a l  da ta  w i t h  theory
“pr o v i d e s  the  eng ines  t h a t  today power fo r s in g le a i r f o i l s , cascades , and
t h e  a i r c r a f t  of over  200 a i r l i n e s  and b r i d ge decks .  I t  was found t ha t  for
80 armed forces [emphasis added).... ’ unseparated flows , the exper iments
Pretty depressing from the point of view bore out the original Theodorsen theory
of long-range world st a b i l i t y ,  but per- very well in the case of thin airfoils
h aps free enterprise in the weapons busi- and furthermore , fo r the case of thick
ness will lead to a new kind of detente-- airfoils , the agreement with an appro-
be tween suppliers and users. (R.H. Nunn) priately modified theory was also very

good. For the  case of b l u f f  bodies
i n c l u d i n g  br id ge decks w i t h  so l i d  side
s t r u c t u r a l  members , the  e x p e r i m e n t a l
data  did not agree very we l l  at  a l l
wi th the Theodorsen theory because
the flow separ at ed from the bodies
and produced a peri odic disturbance
In the wake like a K1rm~n vortex trail. =

These were by Prof. Hans W . Försc hing
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Arn e se ibe rg  and Mr .  E ; i k  H j o r t h  Hansen , MATERIALS
all NTIi . In a related paper Prof. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Kt -ishna mur ty Karmua cheti (Stanford U.)
discussed the effect of flow separation B IOMATERIALS BY THE MERS EY
on oscillating aerodynamic loads ,

In the field of Turbulence , there To a first approximation , id
were  t h r e e  papers  tha t  d iscussed turbu-  ( I m p e r i a l  Chemica l  I n d u s t r i e s , L t d . )
lence phenomena in boundary l ayers , j e t s , is  the  B r i t i s h  hybrid equivalent of
wakes , and stratified flow fields and DuPont and Merck. With 120 ,000 em-
r ep re sen ted  an a t t emp t  to model such p loyees  th roughou t  t he  wo r ld  (80 , 000
flows. There were discussions of tur- in the UK ) it may be the la rges t  chemi-
bulent bursting, a mechanism for tri g- cal corporation in the world. It is
g e r i n g  bu r s t s , the  p roduc t ion  of h i g h  composed of 8 o p e r a t i n g  d i v i s i o n s .
frequency disturbances in the boundary A corporate research laboratory reports
lay er , a be t te r  model ing of the outer to none of these d i r e c t l y  but mainta ins
reg ion of the boundary layer , a predic -  t i e s  to each.  The main t i e  for bio-
t i ve theory of turbulent mixing reg ions , materials is to the pharmaceutical
dom inant disturbance spectra and charac- division. This relati o nship is both
t e r i s t i c s  of separated f low f i e l d s ,  the s t rength  and concern of the bio-
The a u t h o r s  were  P r o f .  Mar ten  Landahl materials investigators , unde r the
(Royal  I n s t i t u t e  of Technology ,  Sweden d i r e c t i o n  of  Mr. M . E . B .  Jones .  The
and M I T ) ,  P r o f .  L ie f  N. Per sen ( N T H ) ,  s t r e n g t h  is readi ly  appreciated; the
and myself, concern is centered on the problem

In an i n t e r e s t i n g  paper in the area crea ted  by the f a c t  t ha t  recent  legis-
of Geophysical Fluid Dynamics , “Gerstner lation in the more advanced technolog-
Waves  at the I n t e r f a c e  between S t r a t i -  i c a l  c o u n t r i e s  makes  the  introduction
f i e d  F lu id s , ” P r o f .  I n k  M o l l o - C h r i s t e n s e n  of new drugs almost prohibitive . As
of MI T di scussed multi-layered finite- one researcher put it , the i:.t roduc-
amplitude interface waves associated tion of asp irin as a new produc t into
with density stratification , velocity today ’s marketplace would be almost
shear , and a gravity field. It was dem- impossible , if not prohibitive , in
onstrated how these waves , f i r s t  d i scov-  cos t s .  This development has had a
ered in the early 19th century , could sobering effect on pharmaceutical man-
exist at surfaces of salinity discontin - agers and swung them toward deep con-
uity in a body of water having a calm servatism , particularly in Britain
upper  s u r f a c e  and cause g r e a t l y  increased eeset  by the financial problem of
d r a g  on a deep d r a f t  vessel  moving  at  d e p r e c i a t e d  sterling ,
or near the disturbed layers. Th is conservatism -has extended

Two papers presented in absentia , to biomate rials since tougher certi-
“An A p p r e c i a t i o n  of the  C o n t r i b u t i o n s  f i c a t i o n  p r o g r a m s  have evolved fo r
of Theodore Theodorsen ” by Mr. !. Edward them , too. Aggravating this handi-
Garrick (NASA), and “Design Method for cap is still another fact of life.
High Lift A i r f o i l s  w i t h  Given Velocity Pharmaceutical companies are largely
Distribution in C o m p r e s s i b l e  S u b c r i t i c a l  o r i e n t e d  toward  m a r :  e t i n g  p roduc t s
I nv a sci d Flow ” by Mr. Torstein Strand in quantities of many millions--the
(A ir Vehicle Corporation), along with “p ill” market. B iomaterials market
“ R e l a t i v i t y  and Classical Physics ” by units are general iy counted in much
Theodorsen , comp lete-1 the program, smaller numbers. The fact that , un-

In a l l , t he  C o l l o q u i u m  was a f i t -  l i k e  drugs , b i o m a t e r i a l s  are a lmos t
t i n g  t r i b u t e  in q u a l i t y  and content  to i n e v i t a b l y  incorpora ted  into high va lue-
t he  c l a s s i c  c o n t r i b u t i o n s  of Theodore added p r o d u c t s  will be their eventual
T h e o d o r s e n .  (M . Lessen)  s a l v a t i o n ;  for  today , the  m i s m a t c h

between p h a r m a c e u t i c a l s  and b i o m a t e r i -
a l s  serves as an o b s t a c l e .

I d ’ s c o r p o r a t e  research  labora-
tory is located in Runcorn , En g l and ,
on the mi ghty Mersey R iver. This
is an expanding industrial area only
a few miles f rom the bustle of Liverpoo l
and th e historic walled town of Chester.

Biom aten ials activities are di-
v ided among four projects , manned
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abou t  e q u a l ly  by a professional staff polymeric , suitably composed to pro-
of about 15. The work in the prosthet - vide selectivity toward absorption
ics project is devoted largely to fin- or permeation for a particular ion
ger joints for arthritic knuckles, species. The wedding of these two
The investigators are enthusiastic technolog ies , along with the avail-
about their device , while acknowled g ing able micromin iaturi :ation of integrated
that the entire surg ical procedure is circuits , provides a tool with tremen-
r a t h e r  e x t r e m e .  The blood com patibi l i- dous potential. A ~‘Gedanken-
t v  p r o j e c t  is  a g e n e r a l  s t u d y a r ea , ex p e r i m en t , ” w h ic h i l l u s t r a t e s  t h e
basic to a large fraction of biomate- method , is to i m a g i n e  an i o n - s e l e c t i v e
r i als applications. iven more general electrode having a solid internal
is the materials p r oj e c t , wi th a heavy contact and connected to a pH meter
chemistr y base , throug h a metal le a l which , internal

Dental materials are currently re- to the meter , is coniected to the gate
cei v in g the major corporate ;att ent ion , of an input FIT. Now let the metal
probabl y by virtue of the advanced state connection shrink to :ero length ,
of developments. Polymeric fillings bringing the solution being studied
have been the object of a great amount into direct contact with the transis-
of research. While available on today ’s tor. The result is an ISFET--an ion-
market , their acceptance has been slow ; selective FET--at the front of the
w h e r e a s  we-a r tests performed in advance pH meter. Further , throug h the grace
of marketing have indicated long life , of micr ominiaturization , imagine a
actual service records have been less battery of such transistors mounted
notable. One rati onalization for this on a common base , each selective to
discrepancy involve- the differences a different ion , and one has effected
between contr olled laborator y tes t con- a real-time diagnosis instrumentation
d i t i o n s , w i t h  accura tr-lv mixed and cured breakthrough.
materials , and less l’recise dental prac- The interes ts and activities of
tice. W ith this in mind , IC! investi- lCl have been centered on the ion-
gators have devised a filling system selective membrane portion of the
(intended for front te eth but not mo- I S F E T .  The selectivi ’ v of a membran e
lars where the wear pattern is complete- is probably determined by a variet y
lv different) which is prem ixed and of considerations , such as ion si:e ,
req u i r e s  a p a r t i c u l a r l - . s i m p l e  c u r i n g  c h a r g e , and po l a n izabi 1 i t~~, and by
technique : light -polvm eri :ation . They the corresp onding features of a candi-
have also been attentive to the toxi- date membrane. Jaraata is pursuing
cological aspects of dental fillings the search for membranes and has al-
(he re , too , the  o b s e r v a t i o n  is that ready announced the fabrication of
the dental amalgams in practice would a potassium-ion- selective FIT (S.D.
be impossible to introduce into today ’s Moss , J. Janata , and C.C. Johnson ,
market; th~~v contain mercury ). The A ’-aZ . ~

‘
~~~~-‘“ . 4~~, 2238 (1975)). A con-

filling material consists of an inert cept which d FTves inv es ti~:ate rs and
glass filler and polymer , obviously is hig hly attractive to t i r e  medical a

proprietar y , wh ich i s “end-capped” ; s u p p l y  industry (e.g., the pharmaceu-
that is , terminated in speciall y so- tical division of IC!) is the fabrica-
lected end groups. The princ i pa l in- tion of an array of ISFETs which , in-
vesti gator and developer for this fill- serted int o a blood vessel , would pro-
ing system is Mr. ‘4, Fortuin , and he vide full analysi s of blood components.
is now actively invo l ved in transfer- ICI’ s w r k  on biomate n ials , placed
ring the technology to the pharmaceu- wit i in the time frame of the l9ôOs ,
t ical d ivision for marketing, would lead one to predict a burgeon-

Another activity which could be ing expansion of activity. In the
logically included under the heading more conserv ative management climate
of biomaterials Is found in the solid- of the 1970s , the Me rsev sailor ’s ad-
state chemistry group . This is the vice would seen’ to prevai l ; stead”
work on ion-sen sitive electrodes , large- as she blows . (A. Sosin)
ly under the direction and development
of D r .  J i r l  Janata. The current con-
cept of ion-selective electrodes is
recent  i n  or i g i n , d a t i n g  back on ly
to 1972 , and is bas’ed on the use of
f i e l d - e f f e c t  t r a n s i s t o r s  ( F I T )  In  con-
j u n c t i o n  w i t h  membran es , most commonly
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THE WHY AND WHEN OF POLYMER WEAR : IUPAC conclusion that a Nobel prize should
SYMPOSIUM ON LONG-TERM PROPERTIES OF be awarded 3/4 to Mark and 1/4 to
POLYMERS AND POLYMERIC MATERIALS Guth. Mark , in sharp contrast , spoke

on “Po l ymers r Extreme Service Con-
The goal of building long life d it ions ” and described the state of

into a material is a long-standing chal- “one of the stimulating moving fronts
lenge to materials specialists. The of macromo lecula r science and engineer-
need to develop short-wearing materials-- ing .” He made no attempt at depth
or , more accurately, to provide adequate or completeness in these remarks ,
disposal and reclamation techniques-- but instead provided a survey which
is a more recent and fast-growing con- could be of help to those involved
cern , particularly to polymer special- in specialized areas. V .T. Kagiya
ists . Thus the devotion of a full (Kyoto U.) surveyed “Elementary Reac-
International Union of Pure and App lied tions in Polymer Degradation ” and spoke
Chemistry (IUPAC) Symposium to “Long- entirely about the many varied results
Tern’ Properties of Polymers and Poly- obtained by himself and collaborators
meric Materials ” was clearly justified over the years in a wide  number of
and timely. The Symposium was held systems degraded by thermal , photo ,
from 30 August to 1 September l9’o , and radiation exposure. He attempted
in  t h e  o l d  P a r l i a m e n t  B u i l d i n g  to tie these proces ses together with
( R i i k s d a g h u s e t )  in  t he  center  of r e f e r e n c e  to the activation energy
Stockho lm , a site which served the for- of the degradat ion chain-reaction
mat of the Symposium well , wh ich , in turn , is closely related

If the goal of the Symposium was to the activation energy for reaction
to  b r i n g  t o g e t h e r  i n v e s t i g a t o r s  in dif- initiation (80-90 kcal/mo l for main-
ferent sub-areas of this field , a rca- chain scission and 90-1CO kcal/mo l
s o n a b l e  m e a s u r e  of success may have for side-chain scission), for propa-
been attained. In othe r respects , the gation (20-30 kcal/mol), and for
S y m p o s i u m  s u f f e red , it  was u n f o r t u n a t e  hydrogen-abstraction ( 5 - 1 0  k c a l/ m o l)
that this conference coincided with in hydrocarbon polymer chains. Kagiya
the meeting of the American Chemical also showed that the reactions are
Society in San Francisco. As a result , heavily influenced by the presence
the delegation from the US was minimal of other compounds , a theme to which
in size and IUPAC authorities were later speakers returned frequently.
l a r g e ly  a b s e n t .  In a d d i t i o n , the  3 The remainder of the conference
days were effectively reduced to about was divided among 5 areas : I. Therma l
2 by the plan of the program , and , du n- and Mechanochemi cal reactions includ-
ing this shortened period , exposure ing Thermal Oxidation; 2!. Chemical
was limited by parallel sessions , and Photochemica l Reactions including

The Symposium was preceded on Photo-Ox idation ; 111 . New Polymers
Su n d a y  e v e n i n g  by a s o c i a l  ce remony , of H i g h  S t a b i ’ i t v ;  IV.  B i o l o g i c a l
cha ired b - . the organi zer , Professor B. Reactions; V . Reuse and Disposal Prob-
RBnhy ( R o y a l  Institute of Technology , lens . Under I , N . Grassie (University
Stockholm). R~nby ’s mission was to ex- of Glasgow) reviewed his work over
tel the accomplishments of Professor a quarter of a century in therma l deg-
Ilernan F. Mark (Polytechnic Institute radation of polymers , pioneering “ther-
of New York , Brooklyn) for his wisdom mal vola tilization analysis ” (TVA) .
and s e r v i c e s  to the  f i e l d  of p o l y m e r s  The r ma l a n a l y s i s  s t i l l  occup i e s  a cen-
for many years. Indeed , Mark clearly tra l p osition in pol ymer degradation
occup ies t h e  p o s i t  ion of patriarch of studies , but Grass ic ’s review did not
po lymer science. In spite of advancing dwell on the supporting studies that
yea rs , he c o n t i n u e s  to m a i n t a i n  an aa - were needed in the past to elucidat e
t iv it - .- level more common In someone ha lf the generally complicated thermograms
h i s  ag e . w h i c h  T\- -~ s u p ; l i e s .  N o i  d id  Gr a s s i e

The f o l l o w i n g  mo r n i n g ,  t h e  o p e n i n g  or , appa r e n t l y , any o t h e r  speaker
~ ‘‘~sion continued the theme of hi stor a - at the Symposium , review the veritable
cal ~aer s; ect ive wit )- 3 invited taJ~s. explosion in computer-based analytical
I . .  G u t h  ( r a i  R i d g e  N a ’  a o n a l  L a h o a - a t o r y ) ,  t e c h n o l o g y  t h a t  has become a v a i l a b l e
a c o l l a b o r a t o r  of M a a i ’ s on a n u m b e r  to  r e s e a r c h e r s  i n  polymer  de 1 r a d a t i o n
of o c c a s i o n s , s j - o k e  on “The B i r t h  a i i ~ I r e se ar ~~h ,
R i s e  of P o l y m e r  S c i e n c e - - M y t h  and T r u t h . ” The sea v a L e a b a l a t y  of a polymeric
His des c ription of the earlier dcvelo 1 material a~ more frequentl y tied to
ments in polymer science led h im to t i - a - i t s  m e c h a n i c a l  pr opert ies , the theme
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of Area I; yet it is desirable to obtain Technolog ii Chemicznej , Poznan , Po land)
a more atomic description of mechanical studied crystallite size in polyamids
d eg r a d a t i o n than conventional testing and found that the size depends upon
provides. K.L . DeYries (U. Utah) re- the type and chemical structure of
viewed the use of electron paramagnetic the stabilizers used; they used imidaz-
resonance (EPR) for this purpose , cit- ole derivatives (mercaptoimidazole ,
ing the pioneering work of S.N , Zhurkov benzimidazole , mercaptobenzimidazo le ,
(U. Leningrad) and the further studies mercaptothiazole) and diphenylam ine
at Utah. The rationale for the use in different ratios. P.N. Gribkova
of EPR is that fracture on a macroscale of at . (Institute of Organoelement
is intima te 1~’ connected to chemical Compounds , Moscow) determined the
bond rupture on an atomic scale and resistance of some polyheteroaryls
that this rupture provides unpaired to high temperature , moisture , and
electrons that EPR can count. This oxygen. For example , in thermal re-
radical formation can also be achieved sistance the po ly-l ,3 ,4-oxadiazoles
by irradiation (gamma or ultraviolet) ranked best and the polyben zimidaz-
or by chemical attack . At the same oquinazolines were the poorest
time , electron pairing may occur readi- i n v e s t i ga t ed .
l v , particularly at  more e l e v a t e d  ten- H. Z i m m e r ” a n  a t  at. (Institute
peratures , by radical diffusion and of Polymer Chemistry , Teltow-Seehof ,
recombination reactions with impurities , GDR) monitored the DTA and TGA of
etc. More recently , infrared spectros- polyethy lene-terephtha late (PET) and
copy (IRS) has joined the array of tools linked the rate of formation of car-
avai lable for bond-rupture studies boxy lic groups to stability. They
where samples are mechanically degraded . also detected the formation of gels ,
With fast lB scans now available , it depending on degradation rate , and
is likely that an appreciable amount suggested that this is the cause of
of new information on mechanisms will poorer mechanical properties. More
flow soon, equipment capabilities were demon-

The majority of papers in Area I strated by R.L. Levy et at. (McDonnell
dealt with the influence of one or more Douglas , St. Louis) who examined the
indi genous or external factors on poly- mechanochemical changes in water-
ncr stability. T.J. Thoma s and U.S. saturated epoxy polymers. They used
Nandi (Indian Institute of Science , Fourier Transform Infrared (FTIR)
Bani~alore) studied molecular wei ghts analysis--possibly the hottest new
(MW) from 10 ’ to 10’ in pol y (2-vinyl analytical me thod currently in the
pv ridine) and poly(4-vinyl pyridine) field--and observed a decrease of sul-
u s i n g  d i f f e r e n t i a l  therma l analysis fone band intensity at 1102 cm _ i and
(DTA), differential scanning calorimetry 1142 cm 1 , induced by moisture. This
(DSC) and thermogravimetric ana l% sis points to water-enhanced chain mobi li-
(TCA) and found only a sli ght decrease t with a resultant concentration of
in the decomposition temperature as stress in individual chains .
the MW increased. They relate th e ir (‘,. Menges e~ at. (Institut für
results to random chain scission at Kunststoffverarbeitung, Aachen) are
weak links , looking at the effect of tensile creep

(‘.R. Rideal and l .C, Pad get (IC!, of thermoplastics in varying externa l
Runcorn , England) performed extrusion liquids , attempting to establish a
studies on high density polyethylene “critical strain ” criterion for dif-
( I I D P I  and found that , for MW of 300 ,000 , ferent thermoplasts in varying envi-
shea red unde r  N-, , e i t h e r  i n c r e a s e s  or ronmen t s  a t  d i f f e r e n t  t e m p e r a t u r e s ,
decreases in M%% can occur depending “to permit a sure dimensioning of ther-
on the melt temperature ; lowe r MW po ly- moplastic structural parts used in
mers only increase in MW. When sheared liquids as environmental media. ” 1.
in rair , only a decrease in P4W is found  S k o w r o n sk i  e t  a t ,  ( P o l i t e c h n ik a ,
in all cases . They also reported that Wroclaw , Poland) tested polyviny lchloride
processing of HD PE can lead to severe (PVC) copolymers (with vin ’s’l acetate
structural changes unless care is taken or propylene for melt viscosity char-
in the desi gn of the extrusion screw acteristi cs , important in flow process-
in the case of hi gh MW . With selection ing). They found these PVC systems
of speed and screw desi gn , such prob- to be compatible within the composi-
lems can be minimized, tion range  s t u d i e d  and t h a t  the  me l t

To determine the effect of crystal- viscosity is lowered by 40% over PVC .
li te size , A. Zuk at a!. (Instytut C.).. Fulmer (W.R. Grace ~ Co.,
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Columbia , Md .,) tested 19 different plas- Area Ill --N ew Polymers of High
tici zer s , soap, and cooking oil added Stability--mi ght well have been labeled
to acry lonitrile-butadiene-styrene (ASS) mainly for inorganic chemists. It
plastics and measured the time-to- is a characteristic of the polymeric
failure as a function of applied stress , materi als field that the dialogue be-
Plasticizers reduce  s t r e s s - c r a c k i n g  and  tween t he  c h e m i s t r y - o r i e n t e d  research-
strength . Fulmer found two strai ght-line er and the physics-oriented individual
segments on a log time-to-fail vs stress is difficult. My orientation lies
p lot and concludes that failure mechan- in physics ,
i sms  are  p r e s e n t .  J. H o l c i k  and M. Kosik The invited talk in Area IV was
(Dimitrov Chemical Works , Bratislava , presented by E. Kuster (U. Giessen ,
Czechoslovakia) examined the effects Germany). The scope of this area is
of various transition metal chelates. demonstrated by the tabulation of bio-

It is c l e a r  t h a t  the mechanical deterioration mechanisms for plastics:
st a b i l i t y  of polymers is a many-faceted 1. Mechanical processes--the gnawing
problem. The addition of an oxidizing by termites , insects , and rodents.
environment , anti-oxidants , and li ght (The plastic itself does not form a
obviously complicates matters further; foodstuff for animals.) 2. “Soiling ”
this was the theme of Area II . The in- processes , in which algae or fungi
vited papers in this area included “Ac - attach to the plastic witho ut using
celerated Reactions in Photodegradation it as a foodstuff. 3. Chemical at-
of Polymers ” by S. R~ nby and J.F. Rabek; tacks , which break down into assimila-
“Photo-Oxidative Reactions of Polymers ” tory processes , in which constituents
by D.M. Wiles (National Research Coun- of the plastic serve as nutrient and
c i l , O t t a w a ) ,  and “N ew D e v e l o p m e n t s  in dissimilatory processes , in which the
the Mechanistic Understanding of Anti- plastic is chemically damaged by cor-
o x i d a n t Behavior ” by G. Scott (Univer- rosive secretions from the organisms.
sit v  of Aston in Birmingham , Eng land). In many cases , it is the plasticizer
Wiles ’ paper stressed the fact that which serves as the prime nutrient

- 
rather subtle differences may lead to for microbial growth , yet elimination
vast differences in response. For cx- of the plasticizer results in anechani-
ample , the photochemistry of polypropyl- cal degradation. The breadth of this
enc (PP) a n d  low-density polyethylene area is readily appreciated; never-
( L D P E~ is qualitatively he same , but theless , the number of contributed
the photomechanics are entirely differ- papers in this area was small. I mere-
ent. A relatively small amount of photo- ly cite two to provide flavor. P.J.
oxidant exposure renders unstabilized Whitney and W . Williams (U. surrey ,
PP brittle in a few hours through tiny England) looked at the changes in me-
surface cracks and their propagation; chanical properties of c m(- -si ~ e films
af t er considerably more exposure , LDPE of PE and starch , t a t t v  a c a J  ester ,
is s t i l l  not brittle , particularly if and calcium stearate in -a ctual test
the degree of cryst a llinity is low, environments and in laboratory mode ls
Difficult thoug h the subject of oxida- of these environments , as we ll as in
tion of polymers is , anti-oxidation i s  a freshwater control environment.
st i l l  more comp lex , so Scott ’s resum e The experiment consisted 01 merely
was particularly broad. His predictions hang ing simple tensile samples in dead-
of where emphasis will be placed in the wei ght loading and observing the ten-
effective use of ant i-oxidants are In si le strength. For those yearning
1: ‘-~yr a c ’rgi stic anti-oxidant combinations for a return to simp ler times , Surely
acting by chain-breaking and preventa- th is is it. In fact , they were able
live mechanisms ; 2: High molecular to see reductions in tensile strength
weight anti-oxidant s and stabilizers for exposure periods up to 10 wee~ —
which are molecularly dispersed within and to observe that the rate of dete-
the polymer structure; 3: Bound anti- rioration increased with temperature
oxi dant and stabilizer systems formed of exposure and with increasing sandy
by copolymerization , graft copolymeri - loam content. Unfortunately, they
z a t i o n  and adduc t f o r m a t i o n ,  a l s o  no ted  that the control samples ,

The cont ributed papers in Area II exposed in fresh water , deteriorated
g e n e r a l l y  e x t e n d e d  the i n v i t e d  t a l k s  even more rapidly l A.-C. Alber tsson
with current examples of work on poly- and S. R~nb y u sed ~‘C-rad ioactivel y-
hutad lene , PP, rubber , polymethylmeth- labeled PE and deduced an e m p i r i c a l
acrylate (PMMA) , PVC , polystyrene , poly- relationship between the loss of weig ht
carbonates , and others.
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of a sam p le of PE under exposu re to var- Two effects have been observed ,
ious fungi over a 2-year period, both very dependent for their obser-

Area V (Reuse and Disposal) is cer- vation on the pressure in the system ,
tainly the least “scientific ,” yet at- i.e., on the cavitation conditions.
t r a c t e d  much a t t e n t i o n .  J .E .  G u i l l e t  The p r i m a r y  e f f e c t  is the appearance
(U. Toron to) reviewed the peculiari ties of approximately circular depressions
of the economics of polymers . Polymer  of the s u r f a c e , w h i c h  may show evi-
feedstock prices have escalated along dence of crack formation near their
with pe troleum prices ; however , in prin- centers . The effect is being attrib-
ciple , since plastics can be made from uted to the collapse at or near the
any one of many sources of carbo n and surface of cavities in the flow . The
hydrogen , they should be in use as long surface depressions and accompanying
as the carbon cycle remains dominant surface cracking appear to be consist-
in our terrestrial envir onment. The ent with Plesset and Chapman ’s treat-
plas tics industry consumes only 1 to ment  of the c o l l a p s e  of a cavity near
2% of petroleum , yet it is clea r that a solid boundary [.1. Fluid Me ch . 47 ,
rec lamat ion  is requi red  both  s o c i a l l y  2 , 283 (1971) j - - i . e . ,  the p l a st i c ”~~e-
and economically. Interestingly, it formation and frequently accompanying
has been foun d tha t  the plastics compo- rupture of the surface are attribut-
nent of municipal garbage upgrades the able to the waterjet developed during
hea t value of incine ra ted garbage , pro- collapse. A secondary effect is the
viding a case where one might eat one ’s appea rance of so-called “tails ” under
cake and have it. And perhaps one can some conditions downstream from the
design plastics to provide for automatic in i tial surface cracks which are be-
disposability. But that takes us back lieved due to microcavities generated
to previous areas of the Symposium . in the flow past the edges of the
(A. Sosin) s u r f a c e  c racks . This effect will

not be furthe r discussed here.
In their studies M$rch and Hansson

have paid particular attention to the
THE INITIATION OF CAVITATION EROSION early stages of the process before

substantial loss of material from
Experimental facilities developed the surface occurs.

in the ‘60s by. the late Prof. R.E.H. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Rasau~ sen at the Applied Physics Labora-

tory of the Technical University of
Denmark for the study of cavitation 100 -

have been adap ted by Drs. K.A. M$rch 1
and I. Hansson to the study of the ini-
t ial phases of cavitation erosion .
The ir techni que permits observation of
the effects of a single cavity collapse
ne ar a su r f ace , and of increasing mum-
bers of collapses through to actual loss
of m a t e r i a l  from the su r face .

In the experimental set-up cavita-
tion is generated in a closed flow sys-
tem at room temperature with tap water
f l o w i n g  a t  15 m/ s  over the specimen
s u r f a c e  moun ted  In the  t e s t  s e c t i o n .  500 $000 I
The internal pressure of the system is
adjustable and allows low-level to in-
tense cavitation in the flow across the The curve shown here is typical
sp ecimen surface. After exposure to of the number of surface cracks ob-
the flow , the specimen surfaces are cx- served pe r mm’ plotted against time
amined us ing both optical and scanning for a given cavitation condition.
e l ec t ron  microscopy . A f t e r  a rap id i n c r e a s e , t y p i c a l l y

In itial studies have been made on of the order of one fracturefmrn 2s ,
99.7% pure aluminum specimens tu rned the number of observable cracks falls;
from a po lyc ry stalline rod , w ithout sub- at this time new surface deformations
sequent heat treatment , the test sur- (depressions) partially overlap ear-
faces then being we t ground , diamond- h e r  ones with closure of some of the
pol i shed  and f i n a l l y  e l e c t r o p o l ish e d .  p r e v i o u s  r u p t u r e s .  T h e r e a f t e r , the
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number remains fairly constant with sub- relatively large. In addition , 5 of
stantial ly no loss of material from the 17 patients who had complete resolu-
surface, It was suggested that 3 hours tion of their gallstones developed
exposure  to  t he  c a v i t a t i o n  f l o w  would  a r e c u r r e n c e  w i t h i n  one y e a r  of dis-
be required under such conditions before continuation of drug therapy.
any effect could be observed by w e i g h i n g  D r .  l. A . Miettinen (Second Dept.
the specimen. It appears that in these Med., U. Helsinki , Finland) presented
early stages each part of the surface results utilizing the Buchwald ileal
is subjected to repeated intermittent by-pass procedure which are far bet-
plastic deformation , and that only after ter than those generally reported in
longer exposures do parts of the surface the V~ literature. This may be att rib-
peel away . uted to the length of ileum excluded

M~ rch and Hansson reported on their (i.e., 1/3 of the terminal ileum or
work at the 7th Internationa l Symposium 2 m , whichever is longer). In
on Non-Linear Acoustics at Blacksburg, Miettinen ’s experience , as reported ,
Va. in August ‘76. A first paper has the lowering c-f the plasma cholester-
been accep ted  f o r  publication in the 01 was greater with ileal by-pass
N o v  ‘“6 issue of The Sc—7,’ !irivian t h a n  w i t h  the  use of bile acid seques-
Journal cf Metal lurgy. A second paper trants such as cholestyram ine ,
on the “tails ” observed and attributed colestipol , or DEAE-sephadex.
to microcavities generated in the flow Reduction of fat intake was re-
by the ed ges of the cracks will follow , commended by Dr. \ .F, Hofmann (Mayo
( A . W .  P ryce )  Clinic , Rochester , MN) for the treat-

ment of impaired in ice ll ar solubiliza-
t i o n  r e s u l t i n g  f rom bile acid deficien-
cy. Fecal weight and frequency were

-~ shown to be r e d u c e d .  A w a t e r - s o l u b l e
IVIEDICAL fatty ac id  s u b s t i t u t e  was s u g g e s t e d
SCIENCES as a non-cathartic replacement which

would not be dependent on micellar
absorption.

X I I I  I N T E R N A T I O N A L  coN(;REss OF INTERNAL During the f ree-paper session
~~lfl cJNE of t h e  f i r s t  day Dr .  II . W . l n t o r p

(Medizinische U. Poliklinik , MUnster ,
The X III international Congress Germany) presented electron microscop-

of Internal Medicine , he l d i n Hels ink i , ic evidence of enterocyte microvillus
F i n l a n d  15 to 19 August l9~~ , was di - border changes in non-trop ical sprue
vided into several main sessions focused patients. In addition he reported
on the role of bile acids in clinical the reduction of IgA levels in the
m e d i c i n e , the prevention of ischemic gut in 8 of 10 patients with non-
heart disease , and iatrogenic disease , tropical sprue.
These were supplemented with parallel Although Dr. P.E. Phillips
and free paper sessions , which unfortu- (Hospital for Special Surgery , New
nately were overlapp ing, devoted to a York) failed to identify type C on-
wide range of subjects in internal cornavirus in studies of systemic
medicine. Sessions of particular note hupus erythematosis (SLE) patients
dealt with infectious disease and clini- while attempting to detect ~FI ur id ine
cal immunology. The Congre ss o f f e red labe led v i ru s and vi ral RNA d ir ec ted
a unique opportunity to hear and meet DNA polymerase , he suggested a hypo-
with a vast number of clinicians and thetica h sequence of events which
researchers from throug hout the world might lead to SLE as illustrated best
covering the broad field of internal in New Zealand mouse disease.
m e d i c i n e .  The main session on Wednesday

The opening session saw a number heard Dr. I-I. Otte n (Institut fUr
of papers dealing with bile acids. Dr . Chemotherapie , Ba yer AG , Germany) re-
H. Dowling (Gastroenterology Unit , Guy ’s port th at a world literature survey
Hosp ital , London , UK ) p resented data revealed approximately 2 0 - 2 5 %  of all
w h i c h  suppor t  t he  c o n t e n t i o n  t h a t  cheno- drug reactions to be related to anti-
deoxychollc a cid can be used effectively biotics , thus establishing antibiotics
to dis: ;.olve ch ol ester çl -rich gallstones , as the most fiequent cause. A dis ’
The problems with its use are that it turbing report on iatro genic factors
a c t s  poor ly  on obese i n d i v i d u a l s  and in m a l i g n a n t  d i sease  f o l l o w e d  when
less well when the gallstones are Dr. D.B. Clayson (Eppley Cancer Inst.,
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Omaha , NE) implicated contraceptives considered in epidemic term s since
epidemio log ical ly as a probable cause during the last 30-40 years the major’
of beni gn hepatic t umors. Of those ac- ity of communicable diseases have de-
qui ring the tumor , about 10% die from d ined while Gram-negative bacteremias
secondary hemorrhage. Estrogens used have increased. The urinary tract
to maintain pregnancy were shown to is the primary site of ori g in of Gram -
induce vag inal clear cell adeno-carcinoma negative bacteremias and the major
in female progeny. This paper was fol- problem in this regard is created by
lowed by an excellent one by Dr. Sheila the indwelling urinary catheter.
Sherlock (Royal Free Hospital , ondon , It was stressed that ample evidence
UK) on drug related liver disease. She exists for this simple fact , but it
suggested adoption of the following is still poorly accepted.
classification: A problem with coagulase positive

[SAC(+)) ~~ . aureue has been the devel-
TYPE DRUG EXAMPLES opment of metastatic foci such as

endocardit is and osteomye litis for
1) Direct Tetracycline which no prognostic method has previ-
2) Metab oh ite Paracetamo i (Tylenol) ously been available. The detection

related Isoniazid of teichoic acid antibody (TAA) may
Methyl DOPA prove to be valuable in this regard.
Halothane Two papers on TAA were presented.

3) Hyper- Sulphonamides Dr. Ulla M. Rikkonen et al. (Central
sensitivity Nitrofurantoin Public Health Laboratory and U.

4) Cana licular 17 t Alkyl steroids Helsinki) utilizing gel diffusion
cho lestasis Methyl Testosterone found the highest titres (1:8-1:16)

Arsenicals to be obtained from endocarditis pa-
5) Hepatic Arsenicals tients , Dr. C.U. Tuazon et al, (George

Fibrosis ~ Vinyl Chloride Washington U., Washington , DC.) using
Angiosar com a counter-current immunoelectrophores is

6) Adenoma ~ Contraceptives found that 14 of 26 patients with
Carcinoma SAC(.) blood cultures i~ere TAA (+);7) Gallstones Contraceptives of these 50% had metastatic spread

(excluding endocard itis which was not
During the Wednesday parallel ses- studied).

sions , Dr. L.R. Freedman (U. Lausanne , The parallel session dealing with
Switzerland) reported on his method of viral infecti ons had an excellent
producing bacterial endocarditis in a review of the viral aspects of acute
rabbit model. Use of the model revealed and chronic hepati tis by Prof. A.J .
that endocarditis could be more readily Zuckerman (London School of Hyg iene
established on the left side of the ~ Tropical Medicine , UK). He pointed
heart , the side more deleteriously ~f- to the importance of antigen E which
fected by Str~— ; t ‘ - -~ - ‘z.s v~

’ridana. appears to correlate with progression
St2 p hy l — ’~ - - -

~ ’14 8 aureua was found to cause toward chronic liver disease. In
more darage to the right side of the addition an effective vaccine appears
heart. These studies implied that per- to be just on the horizon. Zuckerman
haps the American Heart Association re- felt the use of hepatitis B viral poly-
commendation of penicillin prophy laxis peptid es free of host or viral DNA
for patients with valvular defects may may offer the most promise.
not be sufficient and combinations of Dr. G. Klein (Karolinska Inst.,
penicillin and an am inoglycoside or Stockholm , Swed e n ) ,  reporting on the
streptomycin may be warranted. Scanning Epstein-Barr virus (EBV) and its re-
electron micrographs of endocarditis lati onship with infectious mononucle-
lesions revealed a ti ght matrix of fi- osis , Burkitt’ s lymphoma (B!), and
brin which would barely permit the en- nasop haryngeal carcinoma , presented
t r a n c e  of an erythrocyte but would most evidence that he EBV can t r a n s f o r m
l i k e l y  e x c l u d e  most  l e u k o c y t e s .  T h i s  B c e l l s  i n t o  b l a s t s  and thence to an
would explain the frequent finding that “immortal” (stable) cell line which
few l c u k o c y t e s  appear  in c o n v e n t i o n a l  c o n t i n u e s  to carry the viral gene.
b i o p s y  m a t e r i a l .  The relationship of the EBV and

In the same session , Dr. I; .H. Kass BL Is not un i form worldwide. The
(Channing Laboratory, Harvard Medical EBV has been found in approxi~ £ te ly
School )  considered Gram-negative bacte-- 97% of African BL patients t e s t e d ,
r e m i s s  which he felt should now be
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ha: is rel a t i vely rare in p a t i en t c  out c u r r e n t l y  s t u d y i n g  t h e  A .~ i i 1 h a s  C u r r en t
s i d e  A f r i c a  l a i p i o x . 5. 0 % ) .  i n  d e t : i l  a n d  i s  i l s o  i n v o l ve d  w i t h

!Ilc o iI r ,-u :ini~ d a t a  on i n t e r f e r o n  w e r e  t h e  - - t e l l i t e  t r a c k i n g  of t h e  d r i f t i r i ~:p r e~ cntcd h y Dr. K. (ante ll (Central buoys iii the Sou th ern Ocean. Mr .
P i ih  i i  c I l ea h Labora -

~ r v  , lid s i n k  i • Craharn Lu n d i  e i s  a sc l e n t  i f i c  s t a f f
Fin 1 - ind ~ . La s: year Finland p r o d u c e d  m e m b e r  who is und ei ! i in - , met - o rc lo g i -

a p p i o x i m a t e l r  l0~~ units of a r e l a t i v e l y  c a t  s t u d i e s  ~~~~~ s h i p  o b s e r v a t i o n s
ied and concentrat ed forir of h u m a n  Coa~~t 1 s t a t i o n s  i n  l i i  a t e n pt  t do -

- vt i n t e r f e r o n  at l0~ mu/mi . termine the influence of the weather
P!- e~ i m i n a  v d a t a  p r e s e n t e d  i n d i c a t e  - hu t systems on hut ~ 1 the str eng th ari d l o c a —

t - r t e r on — - iv hav e a p p l i c a t i o n  t o  t i o n  of  t h e A g u l h a s  C u r r e n t  a n d  t h e
h e r p e s  k c r a t i t i s , V a r i c e l l a  Z o s t e r , an d  cu r r e n t s  i n s h o r e . H i s  r e s u l t s  a r e  v er y
} i e p ; I t l ’ i s  B ( r e d u c t i o n  o f  c o r e  i n (  F p r e l i m i n a r Y , a n d  t h e r e  i s  no c l e a r e i r t

- t i g e n s ) .  Co uplin g i r i t e r t e r o n  w i t h  c o r r e l a t i o n  bet ween the inshore cur-
su r~ i c a l  r e s e c t i o n  i n  os :  eo s a r c or a  was r t-r ~t c l i  n!ser v - i t  i o n s  and  ~ weat

r e s e n t e d  s h o w i i i ~ p r e l  i n i n a r y  p r on  I S1 f l~ o r  ob s e r v a t  ens.
N - su i t s  i~i t h  increased 2 - y e a r  s u r i i v a l  D r .  N i l s  hatig h i -  r e c e n t l y  j o i n e d
com p ared to the e ffects of -u r gerv and the st aff at Durban after wor~~ ng f o r
i i i i a t i - n  or surge r y alone. mans ’ nears at th e Capet own laboratory.

( P P  ‘ . St e~ • ~‘i , tj’~N~ B ;ir~c ‘ s r e c e n t  w o r k  is on the flow
the east and soul . of M u ( i g i s c a r  and

OCEA~~ ~~~ t h e  lccS jb le role of these cui rents
in  f ci- - 1 i n ~ t h e  A girl has Curr en t . Th e r e

______________ ___________ ________ 
i s  c i r t - - i d e r a b l e  c o n t r o v e r s y  a b o u t  t h e_______________ ___________- o r i g i n  of t h e  w at e r s  in  t h e  .-\ : ii has
s t r e a m. A c o n s i d e r a h i e  amoun t  of

T i l l  \Ul0\ d RV~i \ R U I  I N S T  TUT I 01 B a n g ’s t i m e  i s  i l s o  d e x o t e d  to r o u t i n c

~rc ,
“

~~ i~ en~~1r  n i  c u t  1 st u d i e s  f o r  t h e
~~~~~~ ATR T CA S . A f r i c a n  h i ~~v , of t h e  t e ! ’ ( e r a t u r e

- 
a r ~d s a l i n i t y  c o n dj t  i o n s  i n  t h e  wat t-N

--cvi i il days las Jul y w e r e  ~ pe u l  o f f  th e east coa~ t of  S. A f r i c a .
t ‘he ‘~a’ ien.i 1 Research I n s t i t u t e  of In addition t i  cata loging the data ,

Oce anogra~’h y ahor a ’orv , in he h i l l s  he hopes t h i t  some sort of model can
i chind Du r b i n  Hath :. I h e  p re s en t di  h i -  c o n s t r u c t e d , a t  l e a s t  i seasonal
tel • ur of thr oceiin~~:’a~ hv effo rt ‘here one , for the t c~~j oral behavior of
i s Mr. ~ l io n ~r e rc t- , ~hose w o r k  er ; h i  - I he ~ e c i t y  i ronm en t i i  c h a r a c t  or is  t ics.
s i : e  v a r i ous aspec~~, of coas’ il ocean- The laboratory has  e x c e l l e n t  t ech-
o g r i l }iy . For exa:ti lle , one ol the p r i m e  n i c i l  s u p p o r t :  s e v e r a l  l a b o r a t o r i e s
rese ar ch effo t- i s is an atte m pt to  under - f u l l  of t e c h n i c i a n s  and e l e c t r o n i c
stand the control that th e Agui ha s Cur- It- - t i n g  gia r readily available for
rent , ~h i c h sw eeps do~~ri along t~ sh e l f  a l l  t h e i r  i n s t r u m e n ta t i o n .  M r .  H enry
edee , Nerts on the inshore waters. Ch am b e r l a i n , the chief technician ,
The presence of topographicall y trapped performs essentially the role of a
eddies and spinoff eddies is being in- scientist. He spent a month or more
v e s t  i F a t e d  ~. i t h STD g r i d s  and  b o t h  w i t h  t h e  N a t i o n a l I n s t i t u t e  of Oceanog-
A~~n ( e r i t i current me ’ er m o o r i n g s  and s h i p  r a p h y  in t h e  UK becoming  f a m i l i a r  w i t h
mcii i r - - i - u : S .  I n  o v e r - t h e  s i d e  measure- deployment and ch aracteristics of in-
me nt ~ -hip drift is calculated from strumentation. There are several tech-
a Dccc- ’ n a v i g a t i o n  syst em ; the calcula- nicians in support of this operation .
ti ons are fed into a computer , and the Mr. Larry Beamer is in charge of a
c u r r e n t - m e t e r  da t a are automaticall y ~.ell-equip pe d in-house computer facil-
corrected f r  the ship drift by the corn- ity. All the shipboard data are put
puter. ‘- i  . E c k a r t  Schumann , who Is onto computer tape and can be analyzed
known to t ir o~ can sci entists as do- on the s h i p .  There is a duplicate
;~iit h b r with Mr . Adri a n Gill of papers computer system both on board and in
on long wave generation on continental the laboratory in Durban. I was given
shelves , ~s now involved in the shelf a tour of the ship, th e RV P’fEIRING
oceanograp hy pro~ ram with Pierce . h i s  NAUDE . This ship is used ~iot  only
particular area ~s the analysis , inter- by the physical oceanography group
p r e t a t i o n , and modeling of the current- hut also fo r  c h e m i c a l , b i o l o g i c a l ,
meter data t a k e n  on the shoreward side and , to a lesser extent , geolog ical
of the \ lu l ha s Cur r i-ri t . Anoth er staff studies. Data acquisition is fully
member , ‘Ii. Mar t i n  I.. Grund lingh , i s  automated. The vessel is about 30 m
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lo n g and has a considerable breadth and The main address at the inaugu-
draft . Despite its short length for ration was given by Dr. K.O. Lmery
t hese  h a t e r s . i t  a p p a r e n t l y  is  an e x c e l -  of t h e  Woods Hole Oceanogr aphic Insti-
lent research platform , being equipped tut ion , an  a d v i s o r  and  f r e q u e n t  v is i -
s i t h  a how t h ru s ter and a nt i - r o l l  tanks. tor to thc Institute. He pointed out
T h e r e  a r e  ab out ei ght fu ll y -b e rthed , how much wo rh 1~ii( been accomplished
rather comfortable quarters , and ar-~~le both in basic and  a p p l i e d  o c e a n o g r a p h y
large i~inches for current nel er dep (oy- and i n  l i m n o l o g y  s i n c e  t h e  i n c e p t i o n
m ea t on the sh e lf. Dry and wet labs of the st a t e - in 1948——all in sp ite
and s p a c e  n the rear t or m a n e u v e r i n g  of  I s r a e l ’ s sm a l l  p o p u l a t i o n , t h e  fre-
and handling equipment are included. quent political and military distrac-

~ e spent a consi de rable amount of tions , and the divided sovere i gnty
time dis c ass ing the data .ic 4uir ed off over adja~ cot water bodies. Most of
Richards Bay , about 160 km N , of Durban , these- bod ies owe their ori gin to p late
where a dc-a y e net of data was taken in tec tonics; i.e., to the rift between
the c e i s t al waters over a grid of about Ar a (— i ;t and Africa and the associated
3 km ot t s(io re and ii3 km a l o n g s h o r e .  f r a c t u r e  :one ot the Jordan Valley
-\ s - il initv -t t n j - e ra t ure trace and a cur- and Dead Sea . -\l~~;ii the rift are the
rent meter p r o f i l e  were run on about Red Sea and the Gulf of Suez. A long
a S-km grid spacing ev er a period of the fracture :on e  are t i e  former Hula
seven d i~- -’ . This grid was reh eated once sw am I (now drained ), the Kinneret lake
a month t r a ~ear , so it is a ither (Sea of Galilee), the Dead Sea , and
extensive (i t i  set for coastal oceano- the Gulf of E l a t h . Less closel y asso-
gr i;  hic purpeses. Up to now i t  h i s  beer  c i - i t e d  w i t h  t h i s  t t- ~ ton ic sys tem is
a n a l y zed o n ly i n  t e r m s  of mean prope r- the p a r t  of the Mediterranean Sea that
t i t - ~ and  g e n e r a l  c h a r a c t e r i s t i c s  o f  t h e  b or d e r s  I s r a e l .
Sa i i f l i t i— t e m p c r a t u r e  and v e l o c i t y  field. The work of t h e  In~~t lt ’ i e t h i - -
(S.P. Murray , Coastal Studies institut e , deals with 4 different w i l e :  bodies
louis ia na State U n i v e r s i t y )  whose  s a l i n i ti e s  span a t r e m e n d c u s

r a n g e :  f r e s h  w a t e r  in  t h e -  K i n n e r e t ;
ocean s - ll init \ in the M e d iterrane an
and the - Gulf ot E 1 ;t t h; and hypersa line

1~-d~AI F a H\’d)(;RAPHIC -\N1 ) LIMN t~(. i G l C~e in the (lead Sea (about 30%) . Tempera-
TtESrARCH~~ ~11 t T t  ture regimes include tempe l i t t and

tropical. Floras and faunas ire from
The main b u i l d i n g  of the Is r a el \ t i a n t i c and Indian Ocean sources ,

)cean ograp i i c  and L iri no l ogi c al Research as well as endemic ones. Interesting
I n s t  i t  i t o  ( IOLF was fe i n i l ly I n ;iugura ted prob lens of migrat ion ati~! id~t ; -  at i on -

on 29 Au’ii ~ t 19Th by a gath e rin g a d -  are connected with the time s of open
dressed by the M i n i s t e r  of Commerce and and closed Suez Canal. Habit ats in- 

-

~t i d u— t r v  ~i n  t h e  absen ce of the Presi- d ude mud , sa ri~~, rock , and reef it
dent of Israel who was hosp itali zed), the surface , with s imilar v a riet y at
The IOLR has been in operat ion since depth .
ibout 1970 , in rented quarters in Ha i fa Kat er mov ements are var id , but

i u i d  i n  v a riou s field stations throughout most unusua l is the n u m b e r  i t examples
th e countr y . Since its in e ept ion it of d o w n - w e l l i n g  duo to  excess of evap-
has been directed by Admiral (retd .) oiati on over prec ipitation plus run-
Yohay Ben -Nun , a former commander of in , especiall y in the Dead Sea. Cur-
the Israeli Navy . B e n - N u n  i s  a n a t i o n a l  r e n t s  duo  to s a l i n i t y  differences
hero , having led the under walet demoli- there are c o m p l e m e n t e d  by s m a l l e r
ion team which blew up the Egyptian currents caused by wind stress.

flagship cruis e r FAROUX in the independ - In the field of water chemistry ,
ence war of 19 18. He tooi on the dir ec- variet y and interest is provided by
torsh ip of the IOLR after ret jrin~ from the wide range in salinities , by con-

val service , recruited a basic ~t~i f f  tri hutio ns of ground water , and by
u f  scientists a nd  technicians , and has sources of sediment which react with
t ’p li ed himself to the construction of the water. Some of the biochemist N

t h e  ma i i i  bu l l m y  at the ancient port of is unique to the Dead Sea and to the
Tel ‘-,h i~~ y ui , lust south of Ha i fa. The Red Sea , with their controls by evap-
cosi. ot the bui lding was Israe l i £18 H oration and  influx of hot brines ,
(about St M t o - t i r e  the recent devalua- respect ively.
t i O f l s  of the Israel i pound). In this inter e sting and unique

research sett in g, the IOLR (set up
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as a limited co.pany) plays a most in- as coastal ponds and floating sea cages.
por t ant role. In addition to conducting The si., of course , is to go into con-
rese arch originated by the staff , it m ercial marine farming in the Gulf of
serves in a supporting role and- collab Elath , following the already success-
orates with a number of other in s titu- ful commercial aquaculture in ponds
t ions in Israe l : for example , with the for carp and telepia.
I s rae l  Geo logical  Survey , the Geology Is rael’ s water supply comes main-
and Biology Departments of the Hebrew ly from Lake Ki nneret. To maintain
Universi ty In Jerusale m , the Bio logy the quality of the water , and to main-
Department of the University of Tel Aviv , tam the fishing and recreational capa-
the Technion (Isr ael Institute of Tech- bilities of this largest fresh-water
nology at Ha i fa), the W eizm ann Institute body in Israel , the IOLR has over the
of Science , and with many other smaller last 8 years thoroughly investigated
and more specialized entities such as the physical , chemical and biological
the Dead Sea Works , pr ocesses which govern the quality

Eme ry concluded his surve y by point- of the water. The scientific under-
ing out how the basic studies of the standing is now adequate to predict
geology , biology, chemistry and physics processes and phenomena in the lake
of the various water bodies in and near which may result from cli m atological
Isra el contribute not only to science , variations , or from engineering opera-
but to the economic well-being of the tions in the lake or in its watershed
State of Israel. There are numerous area. One of the results of the re-
examples : the drainin g of the Hula search was to show that a eutrophica-
swamp for agTicu lture ; in the Kinmeret , tion phenomenon cam be caused by pure-
improved fishing and maintaining also ly physical means , fo r examp le , by an
the quality of the fresh-water supply event where the water level in the lake
of I5rael ; the mining of potash and bro - drops and where strong winds cause en-
mine from the Dead Sea ; and recreation hanced mixing of the sediment w ithin
in the Gulf of Elath and the the reduced volume of the water , thus
M editerranean Sea, increasing the p hosphorus concentration

The IOLR is now fully operationa l . and chang ing the al gal population.
The main building at Tel Shikmona has In the area of physical oceanog-
an exciting architectural form and is raphy , a sophisticated system for the
located rig ht at the shore so as to study of wave climate in the surf zone
be able to launch boats and have seawa- has been constructed and is ready to
tel intakes for the numerous laborato- be tried out in the ocean. Since most
ries. To minimize corrosion , it is fully of the population of Israel lives along
enclosed with glass and uses a specially the Mediterranean shore and uses it
formula ted concrete. Its interior de - intensively, a good scientific under-
sign is also unique and uses the concept standing of shore processes is of
of four functiona l blocks in its con- course essential. Another continuing
struc tj on , It provides about 5000 m 2 , projec t is to study the bottom topog-
with 3500 m 2 for laboratory space. The raphy in the coastal region. The aim
scient ific and professional staff now of all of these investigations is to
number s some 20 peop l e, all of whom have understand the mechanism of sand trans-
advanced degrees. The IOLR also oper- port along the coastline , which is a
ates 4 research vessels , 2 in the dominant factor in coastal preserva-
Mediterranean , 1 on Lake Kinneret (Sea tion and management. (See also R .
of Gal ile e ) ,  and 1 in the Gul f of Elath. Dolan ’s article , “Coastal Problems in

An annual re port has Just been pub- Israel ,” [SN 39-4:164).
lished which reviews in detail the work A multi-year study of the marine
of the last several years and lists some climate over the continental shelf and
70 publication s. Some of the following the adj acent deep basins is now gain-
is taken from this report , augmented ing momentum. Oceanographic data are
by discussion v*th the IOLR staff. In being retrieved systematically from
the field of aquaculture the major instruments moored on buoys and from
achievement has been the raising of the research cruises. The aim of this
se a bream , Sparw . aurata , to commerc ia l  s t udy  is to gain a better insight into
size in less than a year. The fish have the physical behavior of the water
been Ind uced to spawn. Many of the prob- masses near the shore and into their
lens related to the commercial aspects acoustical properties.
of producing bream are being solved , Last year , a group was formed to
such as th e use of raceway s , as well study the p hysiolog , of p lankton.
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The y are now investigating the special INTERNATIONAL SYMPOSIUM ON THE STRUC-
prob l ems involved in raising the large TURF AND TECTONICS OF THE EASTERN
quantities of p lanktonic org anisms re- MEDITERRAN E AN
q uired as food for fish raised in the
nariculture project. These studies will In connection with the inaugura-
also aid the Kinneret and marine pollu - tion of the Israel Oceanograp h i c  and
tion groups which are interested in Limnological Research Institute (IOLR)
al gal blooms and in the effects of p01- (see concurrent article in this ESN)
lutants on plankton. In addition , the an International Symposium on the Struc-
ext raction of chemical compounds of prac- ture and Tectonics of the Eastern
tica l use from p lanktonic organisms is Mediterranean , the Jordan Rift Valley
also under con sideration. and the Red Sea was organized. It

Surve ys of marine pollution invol y - was held in the auditorium of the In-
ing tar and heavy metals were started st A tute at Tel Shik.ona from 30 August
two years ago. The IOLR is planning to 3 September. Most of the partici-
t o extend these studies to include pol- pants were from Israel and the US ,
lution from domestic and industrial with good rep rese ntat ion a l so from
w astes and their effects on the marine Germany , Italy, Switzer land , Greece ,
environment. The IOLR also represents Turkey, the UX , and France. The
Israel in a number of international and speakers discussed many of the exciting
regional activities relating to po llu- and unique features ~f the region .
tion of the Eastern Mediterranean. This The rift valley is the lowest point
is a continuing program where Israeli on the surface of the earth , the level
and Arab representatives meet and of the Dead Sea being at -400 a. Lake
cooperate. Kinneret (Sea of Galilee) is also below

Th e IOLR at Tel Sh i kmona , with it s sea level , b ut is a freshwater lake.
permanent field stations on the ~inneret At the very upper end of the Jordan
and the Gulf of Elath Red Sea), is now is the depression known as the Hula
in a good position to undertake cooper- Swamp which has now been largely
a tive work with other interested scien- drained. Between the Dead Sea and
ti sts. On a t empora ry basis , investi- E lath , in the Ara wa valley, th ere is
gations can be conducted in the Dead a sill which separates the Dead Sea
Se a and also in the Sinai lagoon of from the Red Sea.
Pardawil. In the latter , the fisheries Among the interesting papers was
of the bream (Sparu. aurata) were con- one by Raphael Freund (Geology Depart-
siderably improved by research. The ment , Hebrew U.) who pointed out that
plankton studies in the eastern the spreadin g movement is dispersed
Mediterranean were carried out in coop - over a wide zone in the northern half
e r a t i on  w i t h  a University of Miami g roup of t))e Red Sea (north of Jidôa), in
dur ing the cruise of the k/V PILLSBDRY . contrast to the southern half where
The beach invest i gations are conducted it is confine d to a narrow cen t ral
in  cooperation with Prof. D.L. I nnan zone as in most ocean ridges. These
of the Scripps Institute of Oceanography. changes in the mode of motion between
Marine geological work has been done the African and the Arabian plates
by Dr. Ren-Avrahaa cooperating with a may be understood in terms of temper-
group of German scientists and Stanford ature variations in the upper mantle.
Un iversity. The major problem now is Under the Gulf of Aden in the southern
in ac quisition of scientific equipment half of the Red Sea , the uppe r mantle
which is rather expensive. Currently, is apparently warm , with buoyancy and
the bud get of the Institute runs over low viscosity enabling it to rise and
117 N annually, with more than half now fill in the gap between the separating
coming from research grants and the rest plates with new oceanic crust. In the
from surveys or services carri ed out by northern half , it does no t rise to the
I O LR and the rest t rom a direct govern- full extent , probably because it is
men t budget. The granting agencies are cool , dense , and more viscous. Con-
ma inly Israeli government departments , sequent ly, the crust is stretched and
but the y include a l so grants from the attenuated over a wide zone. Further
US-Israeli B i -National Science Founda - north , the upper mantle is presumably
n o n  and the US Env ironmental Protec - even cooler and denser , so that it can
ti on Agency . (S.F. Sin ger , Dep t . Env. hard ly rise. The separation is re-
Sciences , U. Virginia , Char lottesvi1l.~ p laced there by a shear which does not

re quire the formation of new crust.
These upper mantle temperature-density
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v~~iia t  ions m ig ht have ori g inated from I-.. Kashai (Oil Exploration , Ltd.) and
an o l d sub duct ud lithospheric s l a b  w h i c h  S.S. Cohen (Sonol Israel , Ltd.) de-
h i~ p re -urna blv lesL ende d from the Tethys scribed detailed seismic surveys of
Oce~ n i n Ir ~ ri and Tui ~ev under the the continental shelf and slope of
1e v - I T co untri e s du r in g ~eso zoic times. Israel . The paper by C. Morell i (In-
Th i s suLhi~~t i ~~n ~c’tild be res~~~nsi hl e stitute of Mines and Applied Geophys-
f o r  t h e  h r r i a t i e n  o t  t h e  e a s t e r n  i c s , T r i e s t e )  a l s o  c o n f i r m e d  the  pres-
‘tcd .t err i . nei n basin as a marginal sea ence of thick sedimentary series in
b e h i n d  t h e  T u r H ~~h - l r a n i a n  i s l a n d  a r c ,  the eastern Mediterranean.
To e s t ~i b l i s h  t~~c v ; i l i d i t v  of  t h i s  prop- David Ross (Woods Hole Oceanograph-
o~~i t i o n , ii denser n eti ~— i~ of sei smic ic Institution , WHOI) discussed the
sta ’ions is r e qui re d in order to carry problems to be tackled in a proposed

lit t r ~~v c 1 - t i r e  s t u d i e s .  WH OI e x p e d i t i o n  in 1977 to  t h e  Red
The b istorv of the rifts wa~ dis- Sea and eastern Mediterranean. Of

c u s - e d  h Z v i  C a r f ~ nk e l  (also of the particular interest are the mechanisms
He b r e w  ~

‘ . G e o l o g y  P e p a r t m e n t ) .  The once of h y d r o t h e r m a l  a c t i v i t y ,  f o l l o w ing
c o n t i n u o u s  - \ i r i c a n - A r a b i a n  p l a t e  b e g a n  on the discovery of the hot brines
to br e :ik up in the Oli gocene 01 slightly esisting in pools in the central por-
earl i er. The rifts developed in several tion of the Red Sea. Another point
tc ( t ni c pul sec , with the present phase of interes t is the extent of potential
of ac t i v i t y  b e s i r n i n g  1 t~ 5 million oil-bearing structur es across the
y e a r s  ago ~ - l l o w i n i  a period of tectonic shallow parts of the eastern
quie scence . h;l i l t i n g  o the rift Med iterranean.
shoulders hecan some t i r e  a f t e r  i n i t i a l  O t h e r  p a p e r s  looked  f o r w a r d  to
fa ul t ing and vo l cnni sr . The record the con s t ruction of nuclear power
i s  es p e c i a l l y  ~or d  in the Sue: rift , plants . H. Vered and H . L .  S t r i e m
Irr p r- a n t  uj I i i t i n g  of Sinai began only (Israel Atom ic E n e r gy  C o m m i s s i o n )  de-
10 t IS mi l l i o n  years a fter the incep- scrihed macroseismic studies of the
t i o n  of t h i s  r i f t .  1n a w ider scale , 183’ and l92~’ earthquakes in the north-
Gar f u n k e l  n e t e d  t h a t  t h e  r i f t s  of t h e  em G a l i l e e  and showed t h a t  t he  in ten-
V i d d le  f a s t  a p p e a r e d  when a new s p r e a d -  s i t i e s  were  h e a v i l y  a t t e n u a t e d  a l o n g
i n g  c e n t e r  b r o k e  t h e  f l o o r  of the I n d i a n  a n o r t h - s o u t h  d i r e c t i o n .  The s o u t h e r n
Ocean , and t h e p late mo flons changed coastal plain of Israel seems there-
considerabl y . Also , numerous uplif ts fore less vulnerable than inland re-
and a ssoc iite d volc anic fields appeared g ions of similar epicentra l distances.
i )ncur r~~~T Iy over much of Africa. He These results are important in assess-
then discussed pussi bl e interactions ing seismic risks , especiall y those
between the seve ral p l a t e s  ari d coupling for nuclear power plants.
heti ~een motions of lithosp here and The effects of tsunamis at coast-
m an ’le. al s i t es  were  desc r ibed  by T. Miloh

The genesis of the Mediterranean and ILL. Striem . Tsunamis can be tri g-
was in t i r ~ reted by Kenneth J. H s u  (Geo-  gered  1w subnarine tectonic activity,
l o g i c a l  I n s t i t u t e  of LIII , Z u r i c h ) .  T h e s u c h  as fault displacement in the se~i
thr ee working hypotheses generally held bottom , for example, from a series of
ibli ut the Mediterranean are: (I) it shore -para l1 el faults about 18 kin
is a relic of the Mesozoic Tethys Sea ; off m e  southern coast of Israei .
(2) it was cre i ted in the Tertiary after The analysis shows that such fault dis-
the Mesozoic Tethys was completely el m - placements may cause surface waves with
m ated by the alp in e orogeny ; or (3) amplitudes as large as 6 m and periods
the eis t Mediterra nean is a relic Tethys U~ to half an hour. They also consid-
and the western basins are Tertiar y ba- ered that because of the downward move-
sins. From various geophysical inves- ment of the faults , a r ecess ion  cf the
tigation s , such as deep-sea drilling, sea level rather than a flooding would
land geology , and marine geophysics , be the primary effect at the shore.
Ilsu concludes that the eastern This is in agreement with some histori-
Mediterran ean basins are underlaid by ca l  r e p o r t s .  T h i s  a n a l y s i s  is  of in -
a ve ry  t h i c k  sequence  of s e d i m e n t s  d a t -  t e r e s t  to those  d e s i g n i n g  open-cyc le
ing  h a c k  to t h e  Mesozo ic , and t h a t  the  power p l a n t s  to be loca t ed  on the
t h i r d  p o s s i b i l i t y  i s  mos t  l i k e l y  to c o a s t .
be correct. One of the recommendations of the

Mary o f the papers were pointed conference , put fo rward by K.O . Emery
t owards  ocean r e sou rce s .  For example , (Woods Hole Oceanographic Institution) ,
the p aper by A. Ginzburg (Tel-Aviv U.), was to produce a s y n t h e s i s  volum e on
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the “S ~~.is of Israel ,” to promot e in- For this reason it is vital that
p o r t a n t  new basic and applied research. EURATOM operate smaller machines which
A very useful synthesis stud y of Israel will permit ri-search on detail prob-
geology and hydrology was put together lems which cannot be done on JET.
irid pub lished in conn ection with the One of these auxiliary machines is
l ’~T i Lim n ol o l ic a l Conference which TEXTOR which is proposed by the KFA
wa s held in t erusa~ em in  l9 (~8. Perhaps (Kernforschungsan lage Jflhich ). The
a similar volw :1e c.i n be w r i t t e n  and project director is Dr. Hans Conrads .
published in  time for th e forthcoming The desi gn of the machine has advanced
Tenth intern ational Con ircs s on Sedi- far enough for construction to be coin-
mentology which will be held in menced as soon as the decision on fund-
Jerusalem , 9-14 July l97l~. This Con- ing has been made. This decision is

~:ress promises to be a ma,or scientific a long drawn-out process , involving
event featurin~. not o n l y  a comp let e technical recommendations by several
p i n g r .in o f  p a p e r s  hut a l s o  p i e - C o n g r e s s  committees within I IIRATOM . A t present ,
and post-Congress field tri ps. (All this process is approaching its con-
corre spondence and requests for s c i e n -  elusion. Without exc ep tion , the ma-
T-i fi c in form ation should be addressed chine received good technical recom-
t o Dr. G. G~ irtzm an , Geological ~urvey mendat ions , and the decision on fund-
ot Israel , 30 Malkhei Israel m t  ri -c t , m y is expect ed at ia t es t in the fall ,
T t-rusa lem 95501 , Israel. ( .F. Singer ,

l i e; . F r y .  Sciences , U. V i r g i n i a , The ri-search on TI XTOR will be
Ch a rlottesville) aimed towards a better understanding

of interactions between the thermo-
______________________________________ nuclear p lasma and the wi l l  of the
PHYSICS ~~ 

Itli re fusion reactor. A material
______________________________________ s i l l  w i l l  be necessary desp ite the

fact that the p lasma is really con-
t am ed by a magnetic field configura-

TI XTOR--A_\lt5 !J0 m1 ~\\ MP~CIII\i AT THI tion \ny interaction of the plasma
~
T5
~ at thermonuclear temperatures

(>100 M K) with this material wall
The re-cent decision (19 Ju ly l9’ () will have grave consequciices , first

of t h e  I IC’ s ( ,iI icil f Ministers that on the composition and purit y of the
T[~f (Joint European Torus) will be con- plasma and second , on the int e grity
structed as a Community project may o f  the wall itself. Such an inter-
-~~fect the fortune of other TOKAMA k action cannot entirely he precluded
d e v i c e s  in a favorable way. even if perfect magnetic containment

A few years hack when the desi gn could be achieved since hi gh energy
ot IPT was first conceived , the philos- neutral particles (created by charge-
oLhv was to build a pure research de- exchange reactions) will  not be con-
vice without a particular intent to tam ed by the magnetic field. The
Rhieve reactor performance. Over the same is true for neutrons and electro-
years , after several changes in design magnetic radiation. In addition to
philosophy and after considering that this interaction , there is also a
the mood of the public is becoming more reverse flow of particles , namely
host ile to “irrelevant” research all vaporized and eroded (sputtered) wall
the time , it sc-i- ms that .JLT has turned material which will penetrate into
into a fusion reactor experiment. In the plasma region and change the coin -
several newscasts on L urope ’s TVs one position of the plasma and , therefore ,
could hea r the news that the EEC is its properties , such as electrical
going to bu ild a “nuclear fusion reac- resistance and emission of line radia-
tor.” While this nay be due to sloppy tion. High Z elements , wh ich unfor-
reporting, it is certainly not e n t i r e l y  tunately have to be used as wall ma-
a c c i d e n t a l  tha t  i t  was put  t h i s  way .  t e r i a l s , will have an especially pro-

In o t h e r  words  there will be con- found effect on the energy losses
sider ab le pressure to make JET a suc- by line radiation. This can easily
cess , which in this context means to lower the plasma temperature below
a c h i e v e  energy  breakeven  as soon as t he  i gnition point. Even i f  JET or
possibl e. The consequences are that any other similar dev ice would demon-
a l l  e f f o r t s  a re  to be concentrated to strate feasibility of ignition or
reach  t h i s  goa~ and l i t t l e  or no empha - breakeven , it would not be possible
sis can be g iven to detail problems , to design and construct a prototype
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thermonuclear reactor before the problem Present plans call for construc-
of p lasma/wall interaction is solved . tion to be completed during 1979.
This is the reason why the construction In parallel to the design and prepara-
of TEXTOR Is of extreme importance. tion for construction of TEXTOR , sev-

TEXTOR is a Tokamak-type machine. eral additional programs have been
Its external view is Indicated in the initiated within the same project.
Fi gure. Major and minor plasma radii These are develop ment and testing of
are 1.75 m and 0.5 in. (For a comparison new measurement techniques for plasma!
with other machi p es see ESN 29-11:456.) wall interaction; design and develop-
Th e magnetic field will be 2 1 and the ment of possible auxil iary means to
expe cted plasma current is 0.5 MA. The influence the plasma/wall interaction
electrical power input Is 45 MW which zone ; developm ’nt of mathematical mod-
will be taken directly from the grid. e ls to describe the processes involved
The expected plasma temperature will in plasma/wall interaction , and mater i-
be lO ’K , based on a particle density al studies concerning the special
o f l0~~ per cc.  The pu l se  d u r a t i o n  w i l l  problems encountered in plasma/wall
be 3 s , which is at least 30-SO times interactions.
the confinement time . The wall tempera- As a method for measurement of
t u r e  w i l l  be a l l o w e d  to reach up to plasma/wall i n t e r a c t i on ;  i . e . ,  the
600 C. concentration of trace amounts of high

TEXT OR es” TOKAMAK

[Reproduced from “TUTOR Kurzbeschrelbung-Toru s Experimen t for
Technology Orien ted Research” wi th the kind permission of the
Ins titute für Plasmaphysik der Kernfor schung sanlage JUh ich GmbH ,
(KFA JUlich), March 1976.1

523 

- - ~~~~~~~~~~~~~~ - 
_ _ _ _ _ _



E SN- 3D- 11

2 elements , it is planned to excite the THE BRITISH RESEARCH COUNCILS
ou ter electron shell of these elements The Secretary of State for
with a pulsed laser and use conventional Education and Science recently an-
opt ical spectroscopy to detect and meas- nounced new appointments to both the
ure these materials. Sc i ence Rese a rch Counci l (SRC) and

I n f l u e n c e  of the  plasma/wall inter- the Natural Environment Research
iction zone is to be ach i eved  by i nj e c -  Counci l  ( N E R C ) .  The 7 new members  ap-
tion of high energetic (e.g., 50 keV) pointed to the SRC are: Prof. C. Allen ,
neutral particles , which also can be Professor of Chemical Technology,
used for  a u x i l i a r y  h e a t i n g  of the plasma . Imperial College , Un i versity of
It is intended to have a total of 4 neu -  London ; P r o f .  S i r  Granville Beynon ,
t r a l  p a r t i c l e  i n j e c t i o n  sources  w i ’h  P r o f e s s o r  of P h y s i c s , Un i v e r s i t y
a power of up to 600 kW each. College of Wales , Abery stwyth; Dr.

From the description g iven , one Jack B i rks , Techn ical Director of
can see t h a t  TEXTOR pretty well conforms BP Trading Ltd.; Dr. Peter Chester ,
to the  s t a n d a r d  desi gn of p r e s e n t - d a y  D i r e c t o r  of t h e  Cen t ra l  E l e c t r i c i t y
Tokam ak machines , which means that if Research L a b o r a t o r i e s ; P r o f .  W. F a r v i s ,
JET or o ther  l a r g e  Tok amaks  s h o u l d  gen - P r o f e s s o r  of E l e c t r i c a l  Eng i n e e r i n g ,
c r a t e  some new insi ghts , TEXTOR could University of Edinburgh;
be quickly modified to conform to the Dr. M. Holdgate , Director General of
new technology . On the other hand , if Research of the Departmer f Environ-
the  l a rge  machines should fail to achieve ment; and Prof. Sir Georg Porter ,
any breakthr oughs , TEXTOR wou ld be equal- Director of the Royal Institution .
ly u n s u c c e s s f u l .  Th i s  s i t u a t i o n  is The S new members of NERC are : H. F i sh ,
simi lar to those in the early days of Director of Scientific Services for
fission power reactor deve l opment , in the Thames Water Authority; the afore-
wh ich a newly formed nuclear establish- mentioned Dr. Iloidgate; Prof. E. Nay lor ,
ment precluded the development of any ~irector of the Port Erin Biological
other- reactor type except light water Station and Professor of Marine Biology
reactors. Wh ile this was very unfortu- at the University of Liverpool; Prof.
nate , it at least happened after all J. Sutton , Professor of Ge ol ogy a t
the par ticulars of nuclear fission were Imperial College; and G. Williams ,
understood. in the fusion case , the Director General of the UK Offshore
same seems about to happe n even before Operators Association.
the feasibility of thermonuclear fusion
has been demonstra ted. (R.T. Schneider , i ’ERSONAL
Dept. of Nuc l ear Engineering Sciences ,
U. F lorida , Gainesville) Professor James Gowans , FRS , Royal
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Societ y llesearc h Professor in the

NEWS & NOTES Sir Wi lliam Dunn School of Pathology ,
j Un iversity of Oxford , has been named

Secre tary of the Medical Research
Council to succeed Sir James Gray .

THE ROYAL SIGNALS AND RADA P ESTABLISHMENT Gowans w i ll take up hi s appo in tmen t
On 26 March of this year , at the beginning of April 1977.

Her M a j e s t y  the  Queen u n v e i l e d  a p l aque  S i r  James , who has been NRC Secretary
at the Royal Radar Establishment , since 1968 is going tu P lymouth  where
Malvern , Wo rcs .. commem orating the anal- he will renew his former interest in
g am atio n of the RRE with the Signals neurophysiology in association with
Resear ch and Development Establishment the Marine Biolog ic al Labora tory
(SRD E ) , Chr i s tchurch , Hants., and th~ there.
Services E l e c t r o n i c s  Research  L a b o r at o r y  On 1 Oc tober , Professor John Ashworth ,
(SERL) , Ba ldock , Herts. The combined Head of the Department of Biology ,
es tab l i shmen t , called the Royal Signals Essex University, was appointed for
and Research E tablishment (RSRE), is 2 years as Chief Scien tist in the
located at Malvern. SERL is now RSRE Cent ra l  Po l icy  Review S t a f f  of the
(Baldock) and cons titutes the Electron Cabinet Office. The creation of the
Devices Group of the App l ied Physics new position to which A shworth has
Depar tment of RSRE. been appointed Is part of a revision

wi thin the Cabinet Office i nvolving
the merger of the Office ’s Sc i ence
and Technology Group with the Economic
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and Industrial Secretariat (see Sir James Ta~~~i has been appointed
ESN 3O-8 :~~’3, New UK Science Advisory Chairman oT the Fnlmer Research
Ma hinery ”). Institute in succession to the late
At the University College of Wales , Mr. I .D, Rose. Dr. 5 .1. Mason ,
Dr. F.T. Banner , Reader in Oceanograp hy Director-General of the Meteorological
in  the Depa r tmen t  of Geology and Oceanog- Office , has been appointed Director
raphy , has been appointed to the newly of the Institute.
est ablished Chair of Oceanography.
Dr. D.M. Blow, FRS , Lecturer In Crystal-
l o g r a p h y  and F e l l o w  of Trinity College ,
Cambrid ge , has been appointed to the
C h a i r  of B i o p h y s i c s , Im p e r i a l  Co l l ege
from 1 October 1977.
The t itle of Professor of Naval
A r c h i t e c t u r e  has been con fe r r ed  on
Dr. R . K .  B u r c h e r ,  in respect  of h i s  post
at University College London . His new
t i t l e  w i l l  become e f f e c t i v e
I Octob er 1977.
Mr. Rober t  Chabbal, Professor at the
UniversTt y of P a r i s  X I and S c i e n t i f i c
Director of the Centre National de la
Recherch e Sc i en t if ique (France)  has been
appointed Director-General of CNRS in
success ion  to Bernard  P. Gregory .
(Gregory  has recent ly  been nomina ted  as
General Delegate to the Recherche
Scientifique et Technique.) Since 1974 ,
Chabbal has been Presiden t of the Scien-
t ific Committee of the Centre National
d ’E t u d e s  Spa t ia les  (CNES) and a member
of th e Scientific Council of the Euro-
p ean Space Agency. Since 1975 he has
been in cha rge of an interdisciplinary
progr am of R~D for so lar energy. He is
a lso Pre s iden t of t he Sol a r Ene rg y
Commission of the European Community.
Gleh  F rank ,  P ro fes so r  of B i o p h y s i c s ,
Moscow University and Head of the
Institute of Biological Physics , died
14 October at the age of 71.
At Herlot-Watt University in Edinburgh ,
Pr ofessor A .R. Ha lli well of the Depart-
ment of Civil Eng in eering has been ap-
poi n t ed to the Chai r of O f f s h o r e
Engineering and Head of the new Depart-
ment of Offshore Enginee ting .
M r. Gilb ert Jessup has been appointed
Special Professor in Occupational
Psychology at the University of
Nott ingham for a period of 3 years to
d a t e  from 1 October 1976.
Dr. F.M. Panton , D irector General ,
Establ iShmen t Resources and Programmes B ,
of th e Ministry of Defence , has been ap-
pointed Director of the Explosives Re-
search and De~elop ment and the Rocket
P ropulsion I .stab ll shments and Head of
th e Pocket Motor Executive of the
Minis try of Defence. .
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[~~NRL REPORTS

R- -8-76 MATERIALS RESEARCH IN COPENHAGEN ANT) ENVIRONS by H. Herman

Three  m a t e r i a l s  science a c t i v i t i e s  in Denmark were v i s i t e d
to upda t e  a report  w r i t t e n  by ano ther  liaison scientist
some n i n e  years  ago . Two of the institutions are academic ,
The Technica l  U n i v e r s i t y  of Denmark a t  Lyngby , a suburb of
Copenh agen , and the other directly in town , at the Univer-
sity of Copenhagen.  A government laboratory was visited
as w e l l , The Research E s t a b l i s h m e n t  R i s Ø ,  located n o r t h
of the city. The development of science , especially mate-
rials science , in the midst of the evolving influences of
soc i a l  democracy ,  is d i scussed .

R - 9 -  ~‘6 H I GHLJGHT S OF DYNAM I CAL CLIMATOLOGY IN EUROPE
by A . 1 .  Barcilon

Th is report is divided into two main parts. The first
de als very briefly with the broad questions raised by the
modeling of climatic changes and should provide the non-
initiated in this field with some idea of the problems
involved. The second part of the report focuses on some
of the  work in dynamica l  c l i m a t o l o g y  ( i . e . ,  the  numerical
or theoret ical modeling of climate changes) as is current-
ly found in Europe. The survey does not pretend to be
exhaus t ive and has been l i m i t e d  to m o d e l i n g  in wh ich  the
ti me scale considered is monthly, seasonal or yearly.

R - l 0 - ~~6 EUROPEAN DEVELOPMENTS IN COMPUTATIONAL FLUID DYNAMICS
by R . H .  Nunn

In  Europe , as in the US , the use of the  computer to solve
comp le x prob lem s in f l ui d dyna mi cs i s a bur geon ing f ield
of endeavor .  T h i s  report  b r i e f l y  descr ibes  some of the cur-
ren t European efforts in computational fluid dynamics. The
citations are intended as “leads ” to the individuals and
i n s t i t u t i o n s  involved in such a c t i v i t i e s , and recent  ref-
erences are given to p rov ide  guidance to the  l a t e s t  pub-
lished information.

C- 22-76 THERMOMETRY AND TEMPERATURE SCALES: THE INSTITUTE OF
PHYSICS LONDO N MEETING IN JUN E 1976 by T .A .  K i t c h e n s , J r .

A review of a one-day (4 June 1976) m e e t i n g  of the  Low
Temper ature of the Institute of Physics in London on
Thermometry . Discussions included inK adjustments in the
near 4 K range , pla tinum resistance thermometry up to
273  K and f i x e d  po in t  s u p e r c o n d u c t i n g  the rn omet ry .

C-23-7 6 4TH INTERNATIONAL CONGRESS ON M A R I N E  CORROSION AND FOULING
by H. Herman and E .G. Hader lie

T h i s  4 th  I n t e r n a t i o n a l  Congress on Ma ri ne Corros ion and
Foul ing at Juan- les-P ins , Franc e , was attended by a wide
ran ge of specialists concerned with the behavior of mate-
r i a l s  in the sea . Broadly , two areas of concern were
trea ted in two simultaneous sessions: (1) corrosion and
co rrosion-related topics , and (2) fo u l Ing. The deterior-
ation of materials , e ither due to their demise electro-
chemical ly or due to their being used as a hab itat for a
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C-23-7 6 v a r i e t y  of b lo t a , is a cen t ra l  a c t i v i t y  of the navie s and
(cont’d) maritime organizations of the world. Some 250 a tt endees

came to the south of France during June to exchange notes
on these very important topics.

C- 27-76 EIGHTH INTERNATIONAL SYMPOSIUM ON THE REACTIVITY OF
SOLIDS by P . J .  Her l ey

The E i g h t h  International Symposium on the Reactivity of
Solids was held at Cha lmers  U n i v e r s i t y  of Technology ,
Go thenburg, Sweden 14-1 9 June 1976. The conference focused
on s ix  ma jo r  aspects of the reactivity of solids : Reaction
at su r f ace s  and i n t e r f a c e s , e spec i a l l y  at  elevated tempera-
tures; the influence of structural defects on reactivity;
sol id  s ta te  reactions in organic materials; reactions in
v i t r e o u s  so l ids ; new expe r imen ta l  methods for studying
r e a c t i v i t y  in solids ; the role of sol id s t a t e  react ions in
materials technology .

C - 2 8 - 6 SOLID-VACUUM INTERFACES by T . A .  K i t c h e n s , J r .

This  report b r i e f l y  recounts  the h ig hlights of the Fourth
I n t e r n a t i o n a l  Symposium on Surface  Phys ics  he ld  at the
Eindhoven University of Technology on 23-25 June 1976.
The emphasis  of the mee t ing  was on s o l i d - v a c u u m  in te r -
faces. Six invited papers were g iven , most of which were
discussions of recent advances in understanding the analy-
tical techniques used in surface science.

C-2 9-76 THEORETICAL POLYMERS by T.A. Kitchens , Jr.

Thi s  report  summar izes  the papers presented at the two -
day UK Institute of Physics  conference on t h e o r e t i c a l
methods in polymer physics. The meeting was held at the
Unive rsity of Leeds 5-7 July 1976 and about 20 papers
were presented on the excluded volume model , various treat-
men ts of the entanglement problem , the g lassy and collapse
transition , and the use of the renorma l ization group
methods .

C- 30-76 THE 10TH INTERNAT I ONAL POWE R SOURCES SYMPOSIUM ‘,y
W .G.  Soper

A summary is given of the  10th I n t e r n a t i o n a l  Power Sources
Symposium at which 48 papers were presented. Emphasis in
the review is placed upon secondary batteries with high
ene rgy density, i.e., those most suitable for electrical ly-
pow ered vehicles. An introductory discussion of the
p r i n c iples of ba tteries and measure s of performance is
a l s o  i n c l u d e d .

C- 31-76 INTERNATIONAL SYMPOSIUM ON WIND ENERGY SYSTEMS by R.H . Nunn

This report offers brief descri ptions of the papers pre-
sen ted in Cambridge on 7-9 September 76. Vertical— and
horizon tal-axis systems were discussed both in theory and
in  p r a c t i c e .  App.. i ca t  ions ranged from “wind  forms ’ each
w i t h  hundreds of megawat t  un i t s  to the use of Cre tan  wind-
mills to provide water for cattle. Wing energy conversion
uni ts have been operated In several configurations and
the theory of their performances is sufficiently advanced
to a llow desi gn for fabrica tion. The trends are towards
larger units for municipal power systems and smaller units
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C- 31-76 for domestic use. In the former case , the behavior of
( c o n t ’ d )  l a r g e  w i n d  t u r b i n e s  o p e r a t i n g  in l a r g e  a r r a y s , and the

o u t p u t  ( w i t h  and w i t h o u t  s to r a g e )  of s eve ra l  such arrays
when geographically dispersed , has yet to be well under-
stood. The field has reached a level of maturity charac-
t erized by such factors as economics , environmenta l im-
pact and publ ic acceptance.

~~~JL~~ 
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