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by Americans. This school has a four-

SC IENCES I year course ea ing o a . .

__________________________________ emp hasis on business administration ,
psychology , and human relations.
Within the psychology curriculum ,
emphasis is placed on educational ,

BEHAVIORA L S C I I N C 1 .  I N  GR EE CE c li n ica l , and industrial psychology.
Most graduates either accept jobs

For my last major tri p on behalf in private clinics in Greece or go
of ONR-London , I chose to visit Greece on to graduate work in the US. The
to determine the status of research other two private schools in Athens
and training in the behavioral and the are the Center of Liberal Studies
marine sciences. This article describes and the Center of Humanistic Studies .
the former while a companion article The former is run by Dr. George
describes the latter. During the trip Dolianides and the latter by his wife
I had occasion to meet individually Dr. Maria Dolianides. Both offer
with 27 scientists to discuss their four—year degree programs with empha-
work and the current status of research sis also on educational , clinical
in Greece. In each instance the recep - and industrial psychology . Although
tion was extremely cordia l and the these degrees are not recognized by
discussions candid. Much credit for the Greek Government , graduates are
the arrangements should go to Mr. C.G. accepted for M A ,  and Ph.D. programs
Peroyanyakis (Scientific Group for Space in France and in some schools in the
Research , Athens) whose assistance was US. Because of the absence of forma l
invaluable both before and throughout university programs in psychology ,
my v i s i t ,  mos t  university students are inter-

The development of behavioral s d -  ested in an overview of psychology
ences in Greece is in its formative or in taking snecific electives in
stages compared to other European coun- support of majors in othe r fields.
tries visited by the writer. The rea- Discussions with various m di-
sons for this lag arc found in deeply viduals revealed that there is an
imbedded academic traditions , a recent across-the-board shortage of profes-
extended period of dictatorship, and sors in Greece and that about 70 p0-
the socio-economic status of much of sitions are unfilled . The use of
the population. There are signs , how- visiting professors has been tried
ever , that research in general and in but usually has not been successful.
the behavioral sciences in particular In the Greek higher education system ,
is receiving increased attention by students can be examined on course
government officials. There is a long mat erial up to two to three years
road ahead though before anything ap- after completing the course. ihi s
proaching a substantial and well orga- means , of course , that the visiting
nized program will  he achieved . For professor may have long since de-
examp le , while individual courses in parted . Consequently st.,dents shy
psychology arc offered in several aca- away from such courses. While some
demic institutions , there is not a uni - students are willing to attend lec-
ver sity degree program anywhere at the tures by visiting professors for no
present time . The nearest approxima- credit , experience has shown that
tion j s  a combined program of teacher attendance drops off sharply after
education and psychology at the tJniv cr- the first one or two lectures.
sit > ’ of Thessalonik i . Currently there One of the institutions visited
are five chairs for psychology in was the National Technical University
Gr eece , two at Thessalon iki (only one of Athens . This u niver sit y (founded
of which is occup ied), two a t  the Uni- in 1836) is devoted primaril y t o  the
versity of loanni na in western Greece , training of engineer s and arch ttect s .
and one at Athens University established While principally located in central
in November 1976 which , unfortunately, Athens , a greatly expanded (90(1 acre)
may not be filled for one to two years. complex is nearing completion i n

In addition to courses available Zografos (an Athens suburb). I spoke
at the universitie s , there are three with Professor J.A. Pappas , who holds
private schools in Athens which offer the Chair for Indu strial Management
programs in psyLhology . One Is Pierce and with Mr. P. lordanides , who is
College which is primarily operated respon sible for teaching ergonomics.

I
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The primary role of this department is research and teaching methodology.
the teaching of production and industri- It offers , among other things , a two-
‘1 engineering, the only such program year course in psychology which in-
in Greece. In addition to courses in cludes testing and measurements , re-
statistics , management techniques , cos t search methodology , personality, and
control , etc., the department offers developmental psychology. To date
three courses in ergonomics , one intro- about 200 teachers have participated
ductory and two specialized electives, in this program and then returned
The last two courses include lectures to their regular teaching posts.
and laborator y instruction on such sub- Tsimpoukis said that he expected to
jects as: workplace layout; displays see formal degree programs in psychol-
and controls; work physiology; environ - ogy evolve in the next two to three
mental factors including heat , cold , years , especially in the new univer-
noise , lig hting, dust , etc.; and such sities where the classical system
related areas as selection and training of academic chairs is slowly çiving
of personnel. As far as I could deter- way to “university departments ”.
mine , this is the only ergonomics pro- One of my most interesting visits
gram exi st in g in Greece. was made to Eginition Hospital , a

The specialized ergonomics courses , 200—bed psychiatric facility located
onl y a year old , have been well received in the heart of Athens. As part of
h> the 120 students enrolled , and Athens University , it is a teaching
lordanides hopes that the material can hospital as well as having a modest
he further expanded. Althoug h official- program in psychiatric/psychological
ly research is part of the department ’s research. According to Dr. C.
program , the combination of a large Stefanis , Director of the Hospital ,
teaching load , red-tape , and lack of there are three clinical psycholo-
funds effectively prevents any being gists , one full-time and two on a
carried out. The overall five-year part-time basis , in addition to the
program in production engineering is psychiatric staff. In speaking with
application-oriented as is the training Mrs. Anna Kokkevi (the full—time psy-
in ergonomics. The fact that graduates cholog ist) I learned that her duties
have little difficulty in finding jobs are primarily diagnostic and consist
may he due in part to the liberal use of administering psycholog ical tests
of on-the-job training during the fifth such as the M MP I , the TAT , and the
year. Rorschach. Kokkevi said that in ad-

At Athens University I spoke with dition to problems stemming from
Mrs . Sophia Saka who currently is respon- cross-cultural differences , i.e.,
sib l e for the psychology program. This usin g tests standardized in one coun-
program falls within the Faculty of Phi- try for diagnosis in another country ,
losophy and consists of four courses: there are very great differences be-
an introductory course (for second-year tween patients from Athens and those
philosophy students or as an elective) , coming from small , (i.e., long-isolated)
a course in clinical methods , one in Greek villages. This factor compli-
the psychology of personality, and one dates the development or standardi-
in developmental psychology, the last zation of psycholog ical tests in Greece
of which is in the Department of Educa- in general , and in Eg init ion Hospital
tion. Although there is currently no in particul ar , because most of its
research perhaps the recently established patients are from small villages.
Chair of Psychology will result in m i -  Nevertheless , Kokkev i is attempting
tiation of a program. to standardize foreign tests as best

I also visited Dr. C.J. Isimpoukis , she can .
Professor of Psychology at the Nationa l It turns out that psycholog ical
Academy of Teachers , 116 Kremou Street , research in Greec e is virtually all
Athens , who seemed to he extremely well clinical in nature and is mostly be-
informed about the status of psychology ing conducted by psychiatrists. Dr.
in Greece and , in the writer ’s op inion , A. Liakos of the Department of Psy-
would be the best contact for further chiatry , Eg inition Hospital , has fo r
information . He has written and/or the past three to four years been
translated several books and stated that studying the long—te rm (average 23-
he is one of the first to really push years usage) clinical and psychophysi-
psycholog ical research In Greece. The ologica l effects of using cannabis.
A c;t h-ni v ’s psychology program stresses His study consists of 47 cannabis
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users and 40 con trol subjects , all Fili ;i s said that in conducting
of whoji, were carefull y s e l e c t e d  to this work va ri ous su r v e y  t e c h n i q u e s

a b a l a nced e x p e r i m e n t a l  de ’~ i gn . a r e  u s e d ,  l i e f i n d s  t h a t  t h e r e  a r c
P a r am e ’e r , ; 

~tudi cd i n c l u d e  g en e r a l  p h y s -  p r o b l e m s  w h i c h  a r e  due  to  t h e  r e luc -
i c i l  an d  n e u r o l o c i c i l  s t a t e , c l e c t r o en -  t a n c e  of m a n y  peop le  to  a n s w e r  ques-
c’~ h al og rap hv (ul ( ) a n d  p s y c h o l o g i c a l  t i o n s .  They a r e  no t  used  to b e i n g
a n ]  p s y c h i a t r i c  S t ; i t u s . I t  was  f o u n d  q u e s t ioned and a r c  s u s p i c i o u s  t h a t

i j t  f o r  mos t  p a r a m e t e r s  m e a s u r e d , t h e  t h e s u r v e  i s  a p loy  of t he g o v e r n -
c h r o n i c  u s e r s  d i d  no t  d i f f e r  si g n i f i c a n t -  m e n t  to get  i n f o r i r a t i o n  fo r  t he  p ar-
l v  f rom t h e  c o n t r o l  p r i u p . Those p a r a m -  pose of r a i s i n g  t a x e s , . A lth ou~ h
e t e r s which d i d  d e m o n s t r a t e  d i f f e r e n c e s  t h i s  a t t i t u d e  is not surprising con-
were influenced by other factor ’; , so siderin g reocnt Greek history, it
that no definite conclusions could he d o e s  complicate the job of an organi-
drawn . The complete results of the ~:jtion attempting to determine social
s t u d y  ~s i l l  soon i p p e a r  i n  a s p e c i a l  pub -  a t t i t u d e s .
I i c i t i o n  of  t h e  Nei ~ Y o r k  Ac : i demy of  In  a d d i t i o n  to  d i s c u s s i n g  spe-
S c i e n c e s  • c i  f i c  p r o g r a m s , I h a d  an o p p o r t u n i t y

) t h e r  re~ r i r c h it i g i n i t i o n H o s p i -  to  d i s c u s s  s o c i a l  s c i e n c e  i n  g e n e r a l
t i l  i n c l u d e s :  t h e  d e v e l o p m e n t  of new and how i t  i s  p e r c e i v e d  i n  Greece .

r c a t m en p r o c e d u r e s  f o r  u s e  w i t h  Mr . A . R . P r o t o p a p a d a k i s  (a f o r m e r
o b s e s s i v e - c o m p u l s i v e  i n d i v i d u a l s ;  t h e  c o u n s e l i n g  p s y c h o l o g i s t  a nd nos a
e x p e r i m e n t a l  u~ e of  b i o f e e d b a c k  of hy- Member of Parliament) and Professor
pe r t e n s i v e  p a t i e n t s  ( see  L . A .  M o u t s o p o u l o s  (a p s y c h o l o g i s t ) ,

SN 3 0 — 1 ( 1 :  l~~’~— 13 5) an d  some b a s i c  F I G  the  V i c e — R e c t o r  of A t h e n s  t i n i v e r s i  tv
r e sea rch i n  w h i c h  r e s p o n s e s  to  e l e c t r i -  who w i l l  become t h e  R e c t o r  n e x t  yo,n
c a l  s t i u l i t ion  of  s i n g l e  c o r t i c a l  n e u r -  we re  among  t h o s e  w i t h  whom I t a R n , ! .
a l  u n i t s  of r .its a n d  cats a r e  b e i n g  in ca -  T h r o u g h o u t  t h e s e  d i s c u s s i o n s  as we ll
su red . T h i s  l u t t t ’ i e f f o r t , under  t h e  as o t h e r s , t h e  m e s s i n e  t h a t  ca me
d i r e c t i o n  of h r .  A.  N ; i r a h e l a s , i s  t h e  t h r o u g h  is  t h a t  r e s e a r c h  i n  g e n e r a l ,
mos t  b i ’ ~i c  r e s e a r c h  e f f o r t  I en c o u n t e r e d  and in t h e  s o c i a l  s c i e n c e s  i n  p a r t i c u -
i n m v  of t h e  S ite v i s i t s  in  Greece .  l a r , is a l u x u r y  w h i c h  is  j u s t  b a r e l y
Al ong t h e s e  l i n e s  I )r .  I .  C a r e l i s , a a f f o r d a b l e  in Greece  at the  p r e s e n t
n e u r o c h e n u i s t  a t  I g i n i t i o n  H o s p i t a l , t i m e .  R e s e a r c h  in e x p e r i m e n t a l , p hys-
s h osed  me a p u b l i c a t i o n  p roduced  b y t h e i o l og i c al  a nd o t h e r  b r a n c h e s  of psy-
“I u r o p c a n  T r a i n i n g  P r o g r a m m e  i n  B r a i n  c h o l o g y , as t h oug ht  o f in  t h e  IJS ,
and  B e h a v i o u r  R e s e a r c h ”  (FTP). This simply does not exist.

r t i , of  P r  : : n  and  Bm~ z v i o a r  Re— A l t h oug h , on p a p e r , r e s e a r c h
~~- a :~~~~ (1975) summarizes ongoing work is part of their duties , universit y
i n  t h i s  f i e l d  t h r o u g h o u t  Fu rop e and is professors are reall y regarded as
an excel ict it reference document. Fur- teachers and not researchers. Ny-
t h e r i n f o r m a t i o n  can  he o b t a i n e d  by w r i t -  c h o l o g i s t s  a re no t  pe rsons  to  whom
i n g  to Or .  II ,  :wenk , c/o M e d i c a l  B i o l o g -  Greek peop le  go when  t h e y  have emo-
i c i l  Labo r a t o r y ,  TNO , P . fl . Box 4 5 .  t i o n a l  p r o b l e m s .  I f  t h e y  seek h e lp
R i j s w i ~~k 2 10 9 , The N e t h e r l a n d s .  a n y w h e r e  a t  a l l , it is from t h e

Fun o n l y  o r g a n i z a t i o n  engaged  in  chu rch  or f rom p s y c h i a t r i s t s , the
soc i I u g ’ / s o c i a l  p s y c h o l o g y  i n  Greece l a t t e r  r e a l l y  b e i n g  t h e  p r i n c i p a l
i s  t h e  National C e n t e r for Social Re- group conducting research in clinical
s e a r c h  i n  A t h e n s .  I t  was e s t a b l i s h e d  p s y c h o l o g y . I f  p sy ch o l o g y  is t o ~1~~-
i n  1961 u n d e r  t h e  ausp i ces of UNESCO velop si gnificantly in Greece , the
and  now i s  a g o v e r n m e n t - s u p p o r t e d  f a c i l -  p r e s e n t  a t t i t u d e  of t h e  Government
i t y  u n d e r  t he M i n i s t r y  of  C u l t u r e .  It will have to change. In a l l  proha-
emp loys  ih o u t  80 p e r s o n s , o n e - h a l f  of b i l i t y  p s y c h o l o g y  w i l l  c o n t i n u e  to
wh om a re  p r o f e s s i o n a l s .  There  a r c  15 he closely associated with philosop hy ,
ongoing research projects according psychiatry , and pedagogy. In the
to Professor V . Fi lias , the Center Di- opinion of several with whom I spoke ,
rector, The most Important three , in a major step will he when the Chair
his op inion , are: “The Social Security, system in the universities gives way
Health an i Relief Work in Greece” , “Ad- to the Departmental system. Many
ministration of Penal Law in Greece , think this will happen slowly within
and t h e  Working and I ffectivene ss of the next few years. (.1.W . Miller)
the Greek Penitentiary System ” , and “The
Creek ‘I g a l o p o l i s  and Its Problems ”,

~ 
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BIOLOGICAL under the auspices of the Committee
on Science and Technolok ’v , l i r  i i ame n -

SCIENCES t a rv \ s  s e m h l y  of  t h e  Couno. i 1 o f  i i_______________________________— 
Str ashou rc .

A fter W olff’ s , the remainin g Si s
\ Ii ISClJ SS l~ N OF GRAVITY AN!) B I O L O G I C A L  T apers a t  t h e  R o y a l  Soc i t  v m o n t  i n n
~YSTFMS w ere in var y ing degr ee account s 01

ba s i c  r e s e a r c h .  The s t a n d a r d s  w e r e
A b o u t  fo r t  peop le met  a t  t he R o y a l  h i g h , although the Ri v a l  Societ y corn-

Soc i e t y ’ s rooms on ti N o v e m b e r  to  d i s -  p r o m i s e d  i t s e l f  s l i gh t l y by  p r i n t i n g
c uss  y r , m v i t v  and  b i o l o g i c a l  s y s t e m s ,  i n  f i v e  l i t  of ei ght ab st r a cts phrases
I w e n t  t h e re k n o w i n g  o n l y  the t i t l e  r e f e r r i n g  to  “ a b s e n c e  of g r a v i t y ” ,
of t h e  f l e e t i n g ,  h i v i n g  by some mischance “outside the u~ravi t a ti o na l field” ,
f a i l e d  to  r e ce ive  a ~ o ; v  of the usual “ : ei o  g r a v i t y ” , a n d  t he l i k  . Honor
;idvan ct progr am and a b s t r a c t s .  I h a p -  w a s  satisfied i n  the ni of tim e by
p ened  to  a r r i v e  a few m i n u t es l a t e a n d  c i r ~ u i 1 m t i on  of  a b r i e f  s t a t e m e n t  by
w a s  surprised to find Mr. U.S. !Vo l f f  Or .  T . P . M . Ro ! c r t s  ( ] T ~ G !asgow i p oint-
(Clinical Research Centre , Northwic k ing to the e l c m e n t i t v  fact t ] u ; I t  the
P a r k  H osp i t a l , H a r row , Ilk) , the opening gravitational field ~O0 m iles o u t  is
spea k er , t a l k i n g  a b o u t  ‘‘Sl a c e l ab ”  and only abou t 10% di f f e r e n t  f r o r :  t h a t
its facilities. Spacelab , described on the g r o u n d .  The i m p o r t a n c e  of f r u e
as “the culmination of a major coopera- fall (and , he could have added , of
t i v e  p r o i e c t  be tween  t h e  n a t i o n s  sub-  w h o l e  bod y  i m m e r s i o n  on e a r t h )  l i e s
sc r i b i n g  t o  t h e  E u r o p e a n  Space A ge ncy i n  t h e  r e d i s t r i b u t i o n  of f l u i d  pres-
( ESA)  and \ \ S \” , is  mea n t  to  c a r r y  a su re s  a r i d  o f  s t  i c s s e s  upon  m e c h i r i  i c a l
fairl y ordinary laboratory and a few linkages within heterogene ous obj ect s .
e q u a l l y  o r d i n a r y  s c i e n t i s t s  i n t o  o r b i t . The morning session dealt with
Ov e r  t h e  next ten >‘ears , starting in animal experiments , the afternoon with
1980 , something like fifty such expe- p l a n t s .  t h e r e  were onlr ’ two morning
ditions are planned for the vehicle papers (aside from th~ one on Space-
(an object comparable in si:e to a join - lab) and , interesting as they were ,
ho j e t , capable of re-entry and norma l the y suffered from a preoccupation
ai r p o r t  r u n w a y  l a n d i n g )  and i t s  p a y l o a d ,  w i t h  spa c e t r a v e l  and its phosiologi-

W h a t  w i l l  t h e  f o r t u n a t e  s c i e n t i s t s  ca l  c o n s e q u e n c e s .  Gr ou T Capt ui fl P.
do with this unusual opportunity? The Howard RA P Inst . of Avi a tion Medicine ,
susp icion slow ly grew during the course iarnhorough ) discussed entertainingl y
of the one-day discussion meeting t ) i t the comparative physiolog y of the cir-
the pressing needs of scientific re- culat ion , the price paid for uprig ht
search were not among the decisive fac- p o s t u r e  (“the g iraffe , lu ck il y for
tors leading to the creation of Sp ace- it , has a very small hrain ’fl , and t b
1 m b .  One purpose of the meeting, if penalties accompanying a id f o l  lowing
not the only one , was to help fill tb up on acceleration or wei g htlessness.
va nm by giving UK biological scien- Howard is convinc ed that e\perim ent s
tis ts intere ted in the role of gravit y done in orbit w i l l  have much to con
an opp o r tunity to show how t h e y  c o u l d  t r i b u t e  to  t h e  u n d e r s t a n d i n g  of t i ’
dol t rihu te to the advance of science circulator y and neurological effects
(and to the e~- p o n t  f u r t o  justification of water immer sion and the - uu l sequent
of Spacelab) by doing some well- incidence of ortho st a tic intolerance.
conceived experiments while in orbit: Pro f . T. C u a l t i e r t t i  (U. Milan)
:m reasonable inference , perhaps , from d e a l t  w i t h  h i s  v o s t i h u l a r  function
the i I e i u t i t v  of the organizin g group , r e s e a r c h program , one justification
representing the British Nationa l Coin- for which is the likelihood that yes-
mittee on Space Research. An accoun t t ihular di sturb ances are responsible
of Spacelab will be found in the Report for space sickness. G ualtier o tti’ s
presented by the ISA to the 19th COSI AR techni que for recording the rest ing
meeting, P h i l a d e l p h I a , J u n e  l97f~: firing rate of single neu ra l units
European Space A gency, 114 Avenue over periods of months is being adapt ed
Charles de Gaull e , 92522 Neui l ly- sur- to space flight conditions. Compli .
Seine , Frapce. Various proposals for catcd changes of d i s c h a r g e  f r e q u e n c y
biological experiments in orbit have wit h  fli ght time have been observed
been considered by the Working Part~ hut riot explaIned. A cinema film
on Aerospace Physiology and Medicine: showed the technique used for recording
W o r k i n g  P a r t y  on Space B i o p h y s i c s , i n  o r b i t  f r o m  the  f r o g  o t o l i t h  o r g a n ,
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a se n s o r  o) l i n ir acceler ation w i t h i n  g rowth is d e t e r m i n e d  by the settling
rhe l a b y r i n t h , in which a neuroep ith e- of iiuv lop l asts ( s t a r c h  g r a n u l e s ) upon
1 i ti n a s stimulated ~~y the we i ght of a 

~~~
‘ lal i z”d endop l astir i c r e t  icul urn

ca l~ Ite cr y stals. ( I k i  comp lex ; ;m sort of mould of the
li re b i t  aft ernoon p a p e r s , in ab - granules is formed , pre ssing the cis-

s”nce of a fil t h  i uu t iu r , Dr. B.F. t ernae of the ER in to a pa r a llel ar-
. t : m n i;e r t i . Oxfo r d ) , who was sick , all rangerncnt which presu rnahl~’ pr ovides
d e al t w i h  plant m ovements in which the necessary conditions for growth.
gray i t v u i . e .  , wei gh t) m v  pla y a de- If the root is rotated with its long
c i s i y  p a rt. Why T o roots go d o w n  a n d  isi s horizontal , the parallel arrange-
sh ots go up ? Why do some p l a n t s  keep  m e n t  i s  l o s t  because  t h e  g r a n u l e s  move
u i p r i i ’h t  , on the average , o n l y  by grow- away from the E R .  t i n d e r  some c i r c u r n -
Ing mn a sp ir a l? stances new ER formation is induced

Sp i r a l  g r o w t h , o r c i r c i r i n n u t a t  i o n , in  a mo re a d v a n t a g e o u s  p o s i t  ion so
the p l o t  s c i e nt  i s t s  c a l l  i t , was  as to restore the favorable juxtapo-

di scussed by Prof. A. ,Johnss n (U. sition of g ranules and cisternae and
T r o n d h e i m )  w i t h  r e f e r e n c e  t o  three mod- permit resumption of downward grow th.
e l s  and t h e  e x p e r i m e n t s  done  s y s t e n h a t -  The up w a r d  g r o w t h  of s h o o t s  was
i c a l i c  to decide b ct~seen them . A grow- considered in Wilkins ’ p a p e r  a l r e a d y
in g ~t di sp l :m ced from the p l umb -I inc m entioned a n d  by Dr. I)aphne 1 . O s b o r n e
proce eds , a fter a 30-minute lag , t o ( A g r i c u l t u r a l  Resea rch C o u n c i l  [~~~t
g r o p e  its wa hack towar ds the verti - of Developmental Botany, U. Cambridge).
cal. I t does so b y ove rshooting arid The active substance promoting cell

i n  oscillatory process is established, division in the shoot of Zeo “rays
Ex tended to three dimensions and w i t h  is the growth hormone indole acetic
simultaneous upward growth , the r e s u l t  a c i d  ( I \ A ) .  In the horizontal shoot
is a h e l i x .  Models reproducing lea- it is the downward accumulation and
tures of this b e h a v i o r  m a t h e m a t i c a l l y  a c c e l e r a t e d  l o n g i t u d i n a l  t r a n s p o r t
include , at one  e x t r e m e , a f e e d b a c k  of ~~ t h a t  c auses  u n s y m m e t r i c a l  c e l l
system involving gravitational stress division , and makes the shoot bend
and g r a d i e n t s  of g r o w t h  hormone  c o n c e n -  u p w a r d s .  W i l k i n s  was  p a r t i c u l a r l y
tr al ion. A t  t h e  o t h e r  e x t r e m e , i n h er -  i n t e r e s t e d  in  t h e  s o - c a l l e d  p h o t o t r o p -
ent oscillations of growth hormone s y n-  ic responses of p lants , which must
thesis can he postulated leading to be seen as the resultant of geotrop ic
a wave of ex t ension tr ave ling around and t rue phototrop ic component s , t h e
t h e  s t e m . T e s t s  of t h e s e  and  i n t e r m e -  l a t t e r  b e i n g  i m p o s s i b l e  to  i s o l a t e
Jiate hypothes es include study of the under ordi na r conditions. For t h i s
effects-- if a r m y - - o f  various operations and other reasons the quantum dose-
s u ch as “ d e c a p i t a t i on ” and  change of response curve for shoot bending is
orientation upon the parameters (ampli- ~‘ery complicated , wi th two null points ,
tude , period , damp ing) that ch :’racter- a positive maximum and a neg ativ e max-
ize the oscillations. Cle arly the i tnun over a seven-decade dose range
q u i t e  r e a s o n a b l e  idea  of biochemical at 136 nm. Experimental di f f i c u l t i e s
oscillations , already established in and interference from the geotrop ic
g lyco lysis , for example , implies that contribution m ake it difficult to de-
circumnutat ion would continue in the termine true action spc tra so that
weightless condition , while with a virtually nothing is known of the pig-
gravity feedback mechanism it would ment or pigments invo l~~e I . Wilkins
be stopped. .Johnsson is understandably felt that this was the sort of prob-
eager to put the matt o r to the test len that mig ht well he solved in a
in Spacelab. satellite . Perhaps so; hut I would

Prof . M.R . Wilkins ([I. Glasgow) prefer to think that human ingenuity
described the a c c u m u l a t i o n  of the on earth will either prove c~ u:i l to
growth inhibitor abscisic acid in the the challenge or will form ulate the
root cap of Zea n r a p e  (corn); it ml- problem in more tractable terms.
grates downward in the horizontal root Osborne , with her co-worker , ‘I .
so that cell division Is favored alon g Wri ght , has been trying to find how
the upper surface and the root bends a tilting stalk of the grass
downward . Prof. Dr. A. Sievers F c r i n o a h l o a  ‘otrmnna ”r manages to be
(Botanisches Institut , II . Bonn) went restored to an upri ght position. The
into more detail In the ease of the site of action is a purplish node sit-
r o t  of another plant , L e p id i u ~’r uated at the base of the leaf sheath.

Here  t he  d i r e c t i o n  of  I t  is  a sor t  of j o i n t  or f u l c r u m .
S
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n o t  a r t i c u l a t e d  i n  t h e  a n r n n i i  s c i e n t i s t s  i n n  g r a n d i o s e  e~~n i p m e n t ,
s e n ~~e , hut c a p a b l e  o f  u n s v m n n n e t r  c al he seemed t o say , wa s of the same n a —
m~ ceme n t  c a u s i n g  t h e  s r c  t o  r o t a t e  Mi n i as  t h e  i n f a t u a t i o n  of  o r d i n a r y
i b e m t  t h e  s h o r t  a x i s  o f  t h e  node , t c p i —  p e n ) p l e  w i t h  h i n g e  c h r o m i u m — p l a t e d  i i i —
ca l l v  th r nom gh So — ’o ° i n  , h .  I c nod- t omobi les. In any case he c o u l d  n o t
ml c ells do not d i v i d e ;  the~ elongate , see expi rati on of the backside of

B~~~r ’ n , m r n s  01 i n g e n i o u s  experiments ou the u r r i v n r s n  c o n t r i ! u t  i n n e  v e r y  much
t i ne ci fe, t s of endo genoni s and ext ern al - to I lie c o n n i n n i e s t  of disease or the im-
i v  a p p l i e d  I.\ \ on l ong itu d inal secti o ns prov ement of a g r i c u l t u r e , although
of the i s o  i s e d  nodes held in v a r i o u s  the aum thori ties had made it clear that
orie r itions with respect to the vet- - biolog ic a l experim en ’s in space w o u l d

c i  I , h m c I u i  t ip  w i t  (n hi st 01 og i c a I and not r ec e  i ye c n n  i dera ti  u rn urn an e q u a l
u l ’  r ; m s t  r u c t u r a l  d a t ; m , Osbo rne t i rade  a b a s i s  w i t h  a s t r u m i u o ’ v u n l e s s  t h e i r
good c a s e  f o r  t h e  h y p o t h e s i s  t h a t  h A  socio-economic si g n i f i c a n c e  could he
s v n u ~ b~~ : i s  i s  t r i  gy c r e d  by s e t  t I i  ng  of  e s t a b l i s h e d
granules (s tit oli t h s) upon the s t a t o  A t  t h e  same t i m e  P i n e  seemed
cv te “ u e r h r a n e .  i i e~c i ~~e r , n e i t h e r  she  s u r p r i s e d  t h a t  U I  b i o l o g i s t s  h ad n o t
n o r  S i  eve  rs q r i o t e d  u r n s  c i  I ucs  f o r  t h e  r e a c  t ed to  S p a c e  I ;mb w i t h  t h e  same  en -
i T u n u s i t n e r -  . n i d  e l a s t  i c i t i e s  of t h e  s e e —  t i u i v i : m s n n  as  t h e i r  E r e n c h , Ge r man  a n d
e r a l  i n t e r a c t  i n g  c e l l  c o m p o n e n t s  o r  I t a l i a n  c o u m n n t e r p i r t s .  W h e n  m s h o w
t h e  m a g n i t u d e s  of  t h e  f o r c e s  r e s u l t i n g  of  h a n d s  was  s u g g e s t e d , on ly  o n e - - a s
i t  sm different i a I h u o v m u t  d e n s  i t  i t s .  f i r  a s  r c o u l d  s e e — — o f  t h e  UK h i o l o -
‘~~t i i p s  t h e  s e t t l j r n n of  s t a r c h  i t h s  m e r e —  g i s t s  p r e s e n t expressed in this way

l v  c h i t u m o - the p o s i t  i o n h m n  o f  t i 1  c o r n —  a g e n u i n e  c o m m i t c n t  t o t i d e a  of
p o n e n t s  so as t o  f a v o r  r u  s- n u t  en: - t a k i n g  p a r t  i n  t h e  S j n u i c e l a h  p r o g r a m .

t i c  p r o c e s s e s .  E q u a l l y  l i t t l e  m e n -  T h e r e  was Some private bitterness that
ion  w a s  m ade n i l  t h e  c h e m i c a l  i d e n t i t y  w h a t  h a d  b e e n  c o n s t r u ~~ l as an  i n v i t a —

of ri ~ st a to li th s . I’re sum ab lv these t ion t o  d i s c u s s  t h e  p o s s i b l e  c o n tn i -
a r e  u s n i , u l l v  m a d e  of s t m r c h , w h i c h  c o u l d  h u t i o n s  to basic biolog y of exper i -
i t s e l f  present reaction sites. In the Oen it s i n  s p i c e  had laid the biolog ists
ensuing d i s c u s s i o n , Sievers referred open to the reproach t h a t  t h e  h a d
t n  ti ne g e o t r o p i c ; m l l s -  a c t i v e  r h i z o i d s  n o t  s u f f i c i en t ly  c o n s i d e r e d  t h e  u s e -
of a f r e s h w  a t  er :m I ga i n  wh i cli d o w n w a r d  I n  I ness  of  wh :m t t i n c  p r o  pci ~cd to  d o ,
bu r n T r t i c  i s  n 1 m b  l v  t r i m5 g e r u d  hr t inc  T h e r e  n~ m uc a I so  a f e e l  i n g  , p r  i v a t  u ly
s e t t l i n g  01  i n t r a c e l l u l a r  b a r i u m  s u l -  c o n n y e v c d , t h a t  t e r e  i s  a g r e a t e r  need
f a t e  p a r t i c l e s .  f o r  i n t e l  l e c t u i m i  c r c :i t iveness u r n  e a r t h

1 he  d i s c u s s i o n  p e r i o d s  d u r i n g  t h e  t h r a n i  f o r  e x p e r n i - i v e  t o y s  t o  he le p l o y e d
m e e t  i ng  w i r e  emi l i y e n e d  l iv  l t ’ r n g t h v  p r o -  e l s e w h e r e .  T h e s e  S e n t  i m e n t s  a r e  e a s y
voc: mt uvC m nt e r )e ct j o n s ‘ tom l’ r o f .  R . L . i , t o  u r n u i e r s t a n d  w h e n  one  r e c a l l s  t h a t
Boyd , C}~I . ,  I R~ ( D e p t . of I ’ h v s  i c s  a n d  t h e  I l K  r o c k e t  p r o g r a m , ‘n i t h  i t s  g r e a t
\~~t r o r u rnv , U n i v e r s i t y  C o l l e g e , U. po t e n t i a l  f o r  r e v e a l i n g  i m p o r t a n t  a n d
L o n d o n t n s 1 o  l e t  i t  be k n n u w n n  t 1  i t  he p n - r h a p s  u s e f u l  facts about t 1o  s t r a t o —
w ; m s ~~~ce k i n g  f r o m  t h e  h i o l o ~~i s t s  i r ~~i ’ n s -  sphere , w a s  s a c r i f i c e d  n i p o n n  t h e  a l t a r

m i s  that c o u l d  m a t c h  t I n t s i gn i f i c a r i c e of Sp a c e ]  ab . (3. P. B a t  en ’n i t n
of  h i s  own a s t r o n o m i c a l p r e o c c u p a t i o n s
in  s p i c e . l I n t  r a c i n g  l i t  t I c  s y l u ; i t  in ~
w i t h  t i n e  w o r l d  o f  e s p e r i n e r n t a l  b i o l o g y ,
Inc  d i s m i s s e d  t h e  s,~~ e r ; i l s n i g u ’ n s t i o n s
offered as too tr m v i i i  to merit a p l ace
i n  w h a t  he  r e f e r r e d  t o  as a $.~0O i nn 1- COMPUTER
1 I i n n  ,u r n t  urn , a It h o n n i n  i t  i o n  S ~ O h i t  m c i  SCIENCEu i t  t h a t  t h e  e v e n t n a )  cos t  p e r  e x p e ri -
l i i t  l a n d , I i i p i iS~~t , p~’r t r i p) w o u l d
ic c l o s e r  to $ l i ,f ilO . he b i o l o g i s t s ,
i t  m u s t  b i d m i  i t ,  , r , r n th i s  I I I )  SI  CO\D l’s I I  R\ \ l  T P \ \ l  M l i i  TV 0’s
S r  i n  thc I n.e o f  t h i s  i t t  m m  Is t i n t  i i  ‘C) T)Y ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I’ n i l  • N • . P i r ie , 1 - K S —  — for 1 .~ so ars
( 1 c m ) rm an of t i n t  ~p n i c e  I i i o l o g ~’ As guest e dit o r for the rec ent
Commit t n  — — s u m m i n g  t ip  t h e  n i t  t rig gate s p e c i a l  i s s u e  of ‘ ‘ m p m i  in ,, ~t~4 r ” ,- ’ ,p

y e  in to his we 11—known mord ant w it w i i i i  , N o . I , M m  r In I 9?() d e v o t  ‘~ i sol “ l v
unconcealed e m o v i l e n u t  , The l i t  r e S t  t o  D a t a — B a s e  ~l c m n n c a y ( ’m e n t  Sr i - I u ” u ~
of some g m  I m c  t c a n d  s u b a t o m i c  I .11. SI h I  cv I i i . ~‘tc i r v  I amid  an d  N m  t i o na  1
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B u n ,  mu  o f  - t m t n d ; a i d s i  m n t r v i n u c e d  t ine i s —  m ic e is s i m p ly  ‘o  i- e t m  i ’ v e  s p e c i f i c
s u n  he s a t i n g :  ‘‘lie r ’  m u  t i mp  r an  ri — enn p l o c e n  t m  ds , i h e r r  t h e r e  s ‘no no- i I

m t  m i n t  u m y  In o a v e r y  di i-or i co t  d dci I n - h a n -  
~ rob  I cnn i n  t i n e  s e n - c e  - l

t n m ’ I d ,  t r n r t l n m s  ii’ r a n d :  d i f n e r , t n s es I ’  i s  t r i v i a l  t o  r i - c a l l  , J o h n  . J o n es ’
i n  t e n  j n n n I o ~~V , d i  f f e r e t n c e s  i n  m o d e l i n g  re s  n u r d  f t  am t i n e  f i l e .  Su p p o s e , how —

cm n~i I i  f f ,  i m  m u c e ~ i n n  i n 1 ’  I e t c  in t c m ‘ i o n .  . . c en t  , t h i  t o n e  u~ n u n  t s t o  qu ’  - m s  t I e
‘ n i  i I t  S s nm m ’ p r n  h I  ems i n  - e m  r m o r n ’  ph i l o —  d a t  a — i n n s  e ‘ns i i i  q u i t - s t  j o i n s  su e  in m s

- u - h  r .a 1 h i t  r n - i  I , or - e r  ‘n r n se I corn  Pci i ch e m p l o y e e s  i n t hi’ o r g n m m n  i 2cr i c n n
I n n _ i  u n n d t m s t m n m d u m n g  o f  r u-u  c n ) t i n C P t S . ’’ in i k e n n s n e  m on ey ’  t I c - i n  t h e i r  r~ m n u m g n - r s H ’ ’ ’ ,

i m c I - m e  w i n s l i s  h - n i l  t h e  n ’ xp e r i e n n c e  o r :  ‘ ‘ I V i n i c h  m a n a p t - , —  h i v e  ft c5 r t h i n
01 s i n ~e h r n u g l n  a t h r e c — d m s ’  c o n f e r -  l I ’ n  imme d iat - suhordina r u P ’  It i s
C m i i ’ ’  omn I i ’ a — b a s e  r n - n i t c h  : m m u d  r e c h n o l —  c I t - a r  t h a ’  t h e  ; m n s w n r  t n  t h i s  t c p u -

!o t nor h o f  S i h 1ev ‘ 5 m m m i  r I —  i s 01 q u i t  st  m o r n  r c t t n i  i r i - s  t l a  t t he l i m P  i -

p m i n f n u l l c  c l e a r .  I t  i s  cm ‘‘ ‘; n : r s  d i s t n r i —  v i u l m i c i l  e m p l o y e e  m u - c o r d s  c - u t - u n SoiR
(‘tn t ed I i t  I d ’ ’ : i n t l  i t  iT’ d i  I i i  c u l t  a i n  I n n  m i n i  t i o n  u i i s o n n t  t i r e  em p l  ocee  ‘ S pm
g r no p t Ic e  m ui ’w c o i n s  u ; n t  S , espec i a I - w i n en s t r n n t u  n t l ie  o c p u  n i t i cm i i I h i  cm - a r —

s ic h c o n i c  n p ’ s a no so  g I i b  I ~i ni l -1 u s e  I v  -. !n s . I m e n u  ‘ h e r r  , s i f l e e  r h i -  f i l ’ s  a r e
d e f i n e d .  i u 5 i u - s n ’ d  o n n i  i v  ern p l u u e ’e t i m e , i t

B e c - m n n o t ’  d i m  i — b a s e  ‘ e c h n o l o g v  u s  wi n i l d  he  u r n  i i ; I u i n u n -  t u s k  f i n n  m t i l e
a n t ’u ~ , emh i ’ v o : n c c  a r i d  u - e r ”  c ; i - c i a l i : e d  c l e r k  ( h e n s , - , a c omi i n t e r )  n o i n n s w t - r
s n m i r h i s c i n l  i m u e , m a n \ ’  i S ’ s  r i’ m 5 i i ’ ruc  u n i v  n o t  t h e s e  q u e s t  i ons  s i n c e  he - n u i s !  l i n t

ye n be m w - m r - n -  ‘ h i t  s ’ i l l  . n c - -  h e r  pr t’st — go t h r o u g h  i n c h  emp l o y e e  r i - c o r d  t o
hood  h a s  e m e r g e i  i n  c o n ’ n i n i m t u - n  s c i e n c e , ‘ l i s c o v t - n w h i c h  t m p l - v u - e s  a t - n -  n n i m i n g e n
One i u n i n r m t n o n  o n  t i n -  n - s t e m n s f  n i c t i v i t u  mind ns- h n n  a r t -  t h e i r  s i  n n d u n a r e ~u ;  i . e . ,
- m n il t I n t  m m  e o t  g r o w  in o f  , l :m t m — b a s e  ‘ l i t ’  i

_
i l  e cli’ n’u ncr et  eon— u ’ni  t j i l l  v t ’ \  -

m s ’  arch rind tt ’m ’ l n mnun lo g v is ma l97~ s u r v ey  t n n i c t  an orcnm m n i : a t i o n c m l ch a rt from
c n n n n d n o t e d  1- v  -\ .  I l l u s e r  r a n d  P .  S c l m u n n n u t  t h e  r a w  c r n l u I n n v c e  r t ’c o n - d  d n i t m — b a s c .
f l l  ‘- I , lle n d clhe r g Sci , ’m i t m f i c  t e n ’ e r l . O n c e  he h i s  g o n e  t h r i n n a g h t i n , ’  d m t m — l n m s c
I b i s  m n ’ - - u t  l i s t s  198  r e f e r e n c e s , among record liv record , t i n e  s m a r t  file c l e r k
w h i c h  on ilv l . h a v e  p u h l cci t i n n  d i m e s  u i l l  c o m p o s e  m u  o r g a n i : n i t i  m a T  c h a r t
e ar l  i t - v t h i n  1970. In f m c  t , n,, Ii V i m  w h i c h  w i l l  ~ i n c a t  l v  e u i n e d  I t -  t i n e  m u —
h z m l l  o f  h , - i r  l9~ r e f e r t - t n n : e s  u n c l e  p u b —  s w n - r i m n c  of ~~i u n i l a n  q t i e — t  i o n s  i n  the
I ished d u i ’ n n n p  1 9 2  min d 19 7 5 .  f u t u r e .  \ i t h n n n m g l n  the infor sini t i n n

I n  t h e  -~ a rgonn of contput nc r se i 1’nc i ’ , u’ l i t  a im ied in tini’ o r - i n n  i u t i o m n ; m  I c h a n t
t ! t  t e r m  ‘‘ d i t a — b a c e ’’ ( : m l i : m s ‘‘P i t a—hank’’ ) is m u o n mie n ,  i m n f n n m r n m t  n u n n n , i t i s  n ’ ’n ,
r e  ft  m s  I a n u s  c - ‘ m m  ‘d fi I e o f  ri ’c - ex p l  i c i t r u m  t he u t h a m  i re  i n g  h u t  i ed i n
c r ds , P e r s n n m n t n C l  H ~~~, par ’ s in v t - r n t o —  the r un, d i t r i — h i s e .  i ’hu ’ e f f e c t  of
r i ’’ - , c o n s u m e r  c r e d i t  P i l e s  a n d  ‘ ‘ [ c v —  r io  o r g c m n i : ; m t i o n a l  c l n i r t  i s  t o  i s s o-
wr~ n d ’ ’ ci is t r i n  i l i i ’ s o s  t ems a r n  cm 1 1 f - m i n i I — c i  at t ’ or  re T - i ’ i t t  c m l n m i t  - i r c h  i c m l
i a n e ’ m u ’ ! - l e s  o f  l - i n c : e  l m n a - l i n i s e s .  As s t r u c t u r e  h e r e t o f n - n e  sc -i n m a t e  records .

r ’u c~n r e  in c - i mo r n - or t I e  r c c o r d — k c e ~~u n u g r i n d  I - in n- o t h e m  h - i m p o s e s  i t  w - i  I I  1n ~~ m o r n -
d e c i s i n n n n — m n m k i m n i ’ f t i n c t  i n n s  o f  i n i l u s t r v ’  c o n v e a n i u - m u t  t o  cI u ’ u e l o p  o t h e r  t s j - c s
a r n d  g u n - m i t - n u t  l i v e  come t o  r e l y  u r n  inn - of  a s s o c i a t i o n  In i ’ m n, n c t - n n  t h e  r e c o r d s ,
f o n ’ - i t  i o n  s t o r e i i n  co I - : n u n  r — p r o c e s s : i b l e  e . g . ,  s k i l l  g r o i n ~r s , s m l a r v  g r o u p s ,
d a t  a — b a s e s  , t he  need  f o r  i n n ) n t  n ’ v t i d a t a —  p i - o g t - n s s  i o n  r i n d  s u c c e ss  ion  c l i i i  in s ,
I n c i s e  t e c h n o l o g y  h ;i~ be come  m n c n n o m - - i m n n : l s’ t I c .  One o f  t h i  ma i o n  g o a l s  o f  P i t a —

i c u i t  e. b n i s i -  r n ’~i ’;i r ch  i s  t o  p r o ’n ’  i i i  t h e  m e t  in -

T h e  p r o h i  i n i ~ ‘n.h i c h  a r i s c’ w i  r h  I a m  g e  oti s a n d  t h e  c o m p u t e r  so - r n -  t n i n —
(c n c - I n u m t e r i o e d j  d a t — l i s t s  c m n n , t o  :m a b l e  m n  o r p n m n i : a t  i o n  t o  ~t e s i g i u  • m ‘‘ m e

u - i t  t ( - f l t  , i n n  c m } n j n  rec i i  t t s i  i n s  t h i n k  ni - 1 c m  t ion nm I I , n i — h i  si’ ’ win I ch  w i l l  i n n
n i t  t e m n r n ’ of ’ c o n i c , - m u t  i i n m i u a l record l i i  n t :  m o s t  e t f i c i e n ’  i n n  t n - n r s  01 s s n i T n n u t t ’ t
s y s t e m s . The 1 r n n l I t ’ n ’ n c  w i t !  n u m : v  n i ; m t n — h c i s e  ‘ m an e a n d  - I m i t e r  s y s t e m  c o - I .
ar e  n~~~t w i t  i , t i n t  I n n  :ngv of datum - n ’  To c o m p n n n u n n d  t h e  b a s i c  p r a r I l e n r i c

n , l i n t  w i t h  t i n e  s o r t  i n g ,  t t n a n i p n u l : m t ion  o f  cof l~~t r u n s  t i t n n u , s t r U n g ,  u p — s l u t  i n n u ’
a r m - i  m t - i  r i v a l  of  s c - l e n t in i nrma t ion con— cmm ud u n m n i p u l l m t i a a g  v a s t  q u n m r ~~ i t  i e ~ of
I n i m i e d  t i n - r e i n .  Fo r  c n i m i 1 n h ’ , m n ’ m n s i c l t - r  i o m p u t e r — i ’ m n d i ’ d  i m n f o r m i t  ion , c n n . ’ m u s t
‘he per s o tm nnel d a t  n - I n c i s e  of m l n i r c - n  o r —  a l s o  m e e t  t h e  o f t e n  d i v e r s e  n e e d s
c m i i .  1 j o i n . l i n e  p e r s o n n e l  n - t i - i n t l of  o l  v - m m  i O U 5  u - - . - m S  w i n , ’  s i t a r  e and  C t n m n u u r —
e m  In e m p l o v e ’ w i l l  c n n m n t m i t u  i l l  t h e  i n - - m n - m u t l v  a c c e s s  1 1 m m ’ c a nine  d a t a — b a s e ,
fo r m a t i n n n n  w h i c h  t h i n  o r p : m m u i : n i t i o n  n n r u u u n i l -  I h n u ’ s e  r t ’ cl n i i r e m e n t s , t u n s e t h e r  w i t h  t h e
ly  m a i  n t a  i n s  on i t s  emp l c n y n ’ ’s . 5 m w  , m n . - ’d to insur e tine i mitegr i t  v ( q u c m l i t  n.

I f t i n t  cm I y a n t  ic i pam ed use  of  t i r i s  d a t  ;m  — or  ‘ n i  I I s i l t  s i n ) ’ t h e  d i  t c m — b u s t  , t i n , -
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m n ee 5 i  t o  5 n , nj n t h e  s i a  t - n  f r o m  u i n m u m t  m o m -  o f  G U I D I I — S I I - \ R i  ami d - \ P S I / X 3 / ’ -d’ .-\R C
I 2ed c a n  c. - s s  . a n d  t i n e  o rgnm n ‘ i t  i m m m i  ‘ S J e —  T h i s  model envisions tIn rec  l e v e l s
s i n e  t o mc conip l i sh these object ices a t  w h i c h  d a t . , a r e  c o n c e i v e d  of  d i f -
mt m i n i n n m r m n  cost rare s o m e  of t h e  m : n n j u u r  fere nt l v: The extern a l view- (l x t en-
s t i m u l i  lor ~l n u t a — I r i s e  r e s n ’ i r c l n . nal Schem a) is the concc’pt of n i c m t ni

The Br u s s e l s  n o m i fn ’r e ’ ii5e on \‘erv m e l d  by t h e  n I - i - l i c n m t i on s  r i s e r  of t i n t
I.rurgi ’ I m i t r m — B a c e s  I V L D B )  h e l d  on c r . I l n m n t e r .  Tn the I s t e rnal Schema ,
S_ I n n  September l 9 t  was tin e second of the p a r t i r u m l a r  app lication mmc m v su n-

w h : m t w i l l  most l i b e l y  b ecome a n  m n n u a l  g c u ~t or di c t a t e  speci f ic record f ur-
r m f f a m r .  The  first VL DB c n r n n f - m u - m n c e  w a n  ma t s , - r tr uu c tui res or log icc u l m - l . n t i o n —
li t - I d i n  i - r i m i n n g l n n u m n , M a s s a c h us e t t s , i n shi ps within the d r m t c m — b u m s e .  The mc-

l ie  f r i l l  o f  l i s t  s - c u r  a n d  r u t  t r m c t e d  an t u i - i  I j n i u y S  i c a  I I a v o u r t  o f  Pu t n t  ( n u n  a n n
une s i c e c t e d l v larnu ’ m rum b er of n i l g n m i t  i u : u  f o r  u m l i o c i t i n u . u l n u t a  <torage)
l i n t  c i p a n t s — — 3 ’ U . Ti , e  B r m i ’  sels m t n t  w i t i n i t i  t h e  c n r n n n I n n n t i . r is ternni’d t h e
i r u g ,  i n  c u r t  r u i n - I  , drew ant at n n d a m : c c  I n t e r  m a T  Schema. Between the s t  er-
of only 130. ‘n tot:m l of 15 p n m i n i ’ r s  was n u i l m d  the Internal is l i n e  C o n c e p t u a l
prcse n lu’ 1 c o v e r i n g  a w i d e  r u i ri nn e  o t  t o p -  Schema , t h e  d e f i n i t i o n  of  w h i c h  seems
j s  s s u c h  m c  r e e n t  dccc  l o p m e n t s  i n  d a t  c m —  t o v a n  v greatl y I m i n i m  o n m ’  c o m p ut  e m
h c a s e  s y s t e m  a m c h i t  u s - I n a n e , a p p r o m c i n n ’ s  s c i e n ’  m - t  t o  a n o t h e r .
t o  t h e  d i s i g m i  of 1 t m u n i o n s  f o r  s u p p o r t -  l I n n u e  was  r n u n n r e  h e a t e d  d e h a t  c-
i n g  d i  t n  n m n o d e l s  , m e t h o d s  of pe r i n u  n n n n n m n u c  e and discussion concern iing the s i c -  ‘ l~~i i  —

i n n m p m u ’ - e n - c - u r t , cornmunic rm ’ ion rind conver- tjon of t h n e  Concep turu l Schema t i m - in
su ‘rn of - I ; u t n m  hm ’tween dill , n - n - n m l  d a t a — b a s e  on a m m v  o t h e r  r s s u e  of  t h e  c o n f e r e n c e .
sy s t u - n c , mm m d appli n m t  ions s up p o r t  One of the most succinct , i f  n o t  ml -
svm s i’ms, to gether lucid , d e f i n i tions ‘ n t  the

‘ n i t  i n ou g h  about ‘5% of the part ici- Conceptual Schenmn:m was that g iven by
a n t s were from Ices tern I in m n ~~u s , 2 3 of Dr . W i l l i a m  Kent (I BM , P a l o  5~~l t ’

t n t ’  2 n m n m t l n n u r s  a n d  co—authors were’ fronn u ‘‘Tin t’ ‘-~~‘~‘ci f i c n u t i omn of the informm at ion
‘scnr th America and the UK. Of t i n , - re— u on t eni t n s f  the data— In cise , u n - n i ’  l o v i n g
n i u c m i n i n g  f o u r , t n s n n  were e m p l o y e e s  of conc epts eq im i s - n ilent to e n t i t i e s , .m t t r i —
IBM G e r m a n y  u ! l n n d e l h c r g  S c i e t n ’i f i c  C n n -  h n u t e s , a n d  r e l a t i o n s h i ps . ” ‘lv .  T homas
ti’r) , line I c k  of .ct i v e  conference B. Steel , J r .  (llqui tahie Life .Assur-
p c i  r t i c  i p a t  ion  In I n u r o p e a n s  seems m m  the r ci mice  Soc i n ’  I ) , tine on i US del egu m te
- nn r ious. m i ne reason’ihle com n jectur e ’ is to the Technical Committee on Program-
t i n ni t , c i t  p m - - n i t  , their need f ,t im— min i (1’C—2) of the Intern ational Fed-
p r o s e d  si :m t n m - I n  i - s e technolo g y is not as  e n r i t i o n  for In f o r m a t i o n  Processing
g r e a t  r u - s  that of the US. I t  is n il so (IFIP) , offered: ‘‘The l n n m n c e l m t u r r u l
r e r is smmn.ui ’ l e to believe thcm t , c o n s i d e r i n g Schema is a nmod ei of that portion
t h e  ch a n t  I C  s t a t e  of  a f f n m i r s  i n n  t h i s  of t I n e  enterprise which i s  ess - mmt ial
f i e l d , thi~’ ‘ y e  purposely adop ted a wait — for tine d cm t n i- h ase m ranagement system . ”
rind—see att i tud~~. A n n  n uctual real i c i t  ion of a Conce ptu m ni l

T O M ’ s heavy i n i c e st  i n n - r u t  in research Schema was en’n’i c i  oned by Steel as
i n d a t n m — l ’ - r m ’  e t e s l n r i o l o p v  w a s  e v i d i ’ a n c e d  c on s i  ~ t ing  of ‘‘ a O t t  of  n t a t e m e r u t s
by the’ f e  t t i r a t  13 of  t i c ,  2 7  c o n t  r i b -  i n  t h e  p r e d i c a t ’ c a l c u l u s  w i t h  i n t n -g-
n i t o t u c  u . n - r e  e i t h e r  I I . Y s t  e n u p l o v t t s  or mc — r i t v  const mni i nnts ’’. (This seemed t o
[ n n c w l e n l g n d I b M ’ s spo n s o r s h i p  of  t h e i r  m a k e  s c n n s e  t n t  S t e e l  himself.) In
r n -  c c i  ri in . s I n i t e of t I n  l a c k  of m u  me  t - u u e m n  t a s  to

The s t ci t e n 1  p u r p os e  of t lie meet i ng it s d e l i  n i t  ion , v i  m l  ua I I s -  :u I I  of the
w i s  to conc e nut r i t e  on i s s u e s  speci t i c  leading a c at ino n ities agree oat  t h e  need
t o  v e n t ’  l m r ’ e  datci—h a se ’ s , i . e . ,  d a t n m —  f o r  a C u n m r c i ’ p t u a l  Schema a s  inn  inter-
h:m snT’of~~ e size one normally associ- m en liary sPuta model linking the Inter-
ates n , j  t i n  the u S Ce ns n u -~ im nur enm: r , t i n e  n a l  :m nd I s t e r n a l  Schemas
l i b t n m n v  of  C o n g r e s s , t i n e  F B I , or t h e  In order to have a better appre-
p e r n m m n n c m l  records of a l a r g e  c o r p o r a -  c h a t  ion  of  t he  m a g n i t u d e  of  t h e  ef-

i n n u u . ~i n s t o f the papers , however , n -n fort w h i c h  t in t ’  p r o p o n e n t s  of t he  Con-
sev enca l peopl e rudely poi n ted out in ce l ntn i a l Schenmn a envision , note how
disc u ssion sessi n ju S , dealt with probl ems Kent , who was  t he o p e n i n g  speake r
m mmd methodologies nn im ich are l n i n g e l v  in- of tue conference , sees it: “The

n l i ’ i u e u u d i ’ n n t of the s i c ’ n of tine d a t  nm- ba se, conceptual model will he a very real
‘- i t  t f  the fi n  c -t d;a s’ of the con- com m iputet - -rel ated construct , just like

ference w a s  devote ’eI t n  p a p e r s  m i n d  d i s -  c m program m r a data file. An enter-
i s- ’icns of w h i t  iu ;m s come i nn be called I i t lSC is going t i n  h a v e  a l a r g e  a m o u n t

t h e  “ 3 - l e v e l  d a t a  d e s c u  m I n t  ion model” of time , effort , an d  money inv ested
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i n n t h e  c o m u c e p t u m l  m o d e l .  .. T i u i n k  of  i t  l n u  t I n e ’  s a me -  I n n i p e r , it was int e ’r—
in  t h e  same  o r d e r s  n n f  m a g n m i m u . Ie as a e s t i n g  t o  n o m t ’  t h a t  t i m - authors en-
p r o g r a m  library, or nm s y s t e m  c a t a l o g ,  c o u n t e r e d  t h e  s n m m n e  d i f f i c n u l t i e s  mi s
or a ~n ci y n oil f i l e . Thin i of cs ’l in den - s mo-~t newco me- n- -s to the field dun i n  s o r t -
01 disk space a n d  p r i n t o u t s  m ’ m n m u u ~ ’ i n n c i m e -s im i g t i u r o u i g i n  t i n e  l i t e n n m t u n e , n a m e l y ,
t h i c k .  T h i n k  of a s m a l l  -i n n> ’ o f  t i ’ c h —  ‘‘ u : n s n s l n l s  use different t e r m i m n - n l o g v  to
n i c a l  p e r s o n n e l  who h a v e  b e en  i n d o c t  r i  - de ~cr ih e  the s a m e  concept , and  t h e
nat ci in ‘u particulca r us r a v  of con c n-j n tuu- s a m e  terminology is som e t imi e -  nm - s e e!
a l i z i n g  d a t a , and w i n o  h n v t  m a s t e r e d  t 0  describe different c o n c e i t s . ”
t h e  i n t r i c a c i n - s  o f  a new language and In a paper which comp in-t e s a
the attendant operational p n - nnn edures .” set of four re ce nct ones on Dr. M ichael

R e t h c i t as  i t  may , t h e s e  r e m a r k s  1 .  S en k o ’s D1\M~ 1f  (Da t ni I n d e p e n d e n t
s e m i ’ o n l y  a p r e l u d e  t o  K - m u ’ ‘ s m a i n  c o n -  A c c e s s  in g M m d c l  , , S e n u k n n  I I B M , ‘rinom mas
c - i n n  whic h wa s llnni t , before en r n l s n i mk ing . 1 , Wa tson R e s e r a t c i  C t - m u t e r , Y o r k t o w n
on  i n n  c m i l - c u t  e f f o r t  to  i i ’v e l o p  t h e  11c m s t i n t s , N Y )  a n d  D r .  U d w a r d  B. Altman
f i r s t  c o n n c c r ’ t u a l  m o d e l  a n d  b e f o r e- m u -  ( l i n S i  G e n e t - u l  P m o l n n t s  D i v i s i o n , P a l o
t e r n a t i m n r r c i l s t n i n d m m r u l s  g r o u p s  s n - t t l c  A lto) pre sented n i  detailed d i s c u s s i o n
upon a sp e c i  u i c  f o r m  of  c o n c e p t u a l  mod-  o f  t h e  P l u e s i c a l  I u - e i c e ’  1 c t t - I  of  t h e ’
n ’ I , i t  w o u l d  he w i s e  to  q u e s t  i o n  w h c t l n n - r  DI  \ ‘I  m o d e l .  D I . -\> i - I I i s  a m o d i f i e d
t h e  f i l e  s t o r a g e  and  ren : t s m d  p r o c e s s i n g  t e n s i o n  o f  S e n k o ’ s o r i g i n a l  D I . \ M ,
t e s h n i ques  w h i c h  h n i s’e been  i n m i n e r i t e l  w h i c h  h ad  f o u r  l e v e l s  of a h st  r :i~ l i o n .
f rom t r a d i t i o n a l  d a t a - p r o c e s s i n g  a r e , S i n c e  t h i s  i s  one of ci series of quite
i n  f a c t , the l e t  m e t h o d s  to use i n  c ab - s t rn act nine! technical l v  dn  I ni i 1 eel
a c o m u c n . I t u n c m l mo d el . T h e s e  t t - c i n r u i q u e s  c O n t r i i n m i t  ions by Senko , it m s n i n r i d  h i
of ‘‘ r ecord t e c i u n u n l s - g v ’’ inclu d e c n n m n e n - n u —  i ii ‘ficu l t to snumni n n mcuri : e the m i s u l t s

i t u n c n-~~~ r m n  h as : I n c - l u  record ha s  a fixed of this paper  cm l o n e .  l l o w c v n  m , the
n n n i n h n t  m ef id n -nu t i f s  i ng fields ( e . g . , d r u m  - i  — base t i n c u r  i s t  should ce n t m i n  1>
an tri p l o v e e  r e c o  t’d corn Ia  i n s  tine n u n m n m e  , i n c  n m r, cm re of i t  s r ica  i i  ni t ’ u l i t
Soc ial Se curin > ’ number , n ige , etc. , o f In a paper e n t i t l e d  “C tnn n o s ing
an e c m ~’l o v e ’ e ) ;  each field is of  C u red r u n  E f f i c i e n t I n t e r n a l  S c h e m n u ” , fi r .
l e n g t h ;  one f i e l d  e .g . , e m p l m u v e e ’ ’ s I - r . m n n k  W . I u m n m u p n i  ( U .  l s n i t c r l o o , m u n u t i r i o )
n am e )  i s des i nra ted as t h e  ‘ ‘ku - c ’’ f o r  ci c u r r i e s  t h a t  t h e  C o n c e p t  m i n i  I Sche nn u m
t h u n  r n - c o r d ,  t e n t  f e e l s  s t r n u r n l t h a t  and  t i n e  “ t a r g e t  m a c h i n e ’’ ( i . e . ,  t h e
t h e  c o n c e p t u a l  model  s h o u l d  ‘‘ i f  l u - c t  a c t u a l  c o m p u t e r  s y s t e m  i n n  wi n i c l n  t i n e
i n f o m r i i n i t  ion , rcather than dat ci—p roei’ .sing s l u m  - i-base w i ll be s t o r e ’d)  a r c  b o t h
t e c h n o l o gy ”, lie sugges t n d  modelin g g i v e n . I l i s  - n - t h o d o l o u ~y of c h o o s i ng
t h e  “enterprise ” i tu a u s r i > ’  which is “max - m a n  e f f i c i e n t  I n t e r n a l  S c h e m i r e q u i r e s
ima ll v independent ” of contemporar y the construction of a library of per-
datci-proce s sing technolo gy. While missible r e ’ c l i : a t i o n s  f o r  coach n ab-
he made cm S t  r u i n g  nu p p - i  I f u n  r c x r m m n  i n a t  i o n  st  r c m c  t data t vpe  win ic h mci  V i t t ’ used
of .m it e rtn at i yes to record t c c - h  no In gy , i n  t ine ’  C o n c e i t u aa 1 Sc henna . It is
he did not n m c m u a l l y propos i- an y viable d i m m e d  t l n c m t  automation of the pm-
ml t e r n n t i u e s .  posed al gorithm result s inn a thoroug h ,

prest- m u t , there a i n  a hew i J u n - r i n g  s n - t  e ’ f f  i c ien t , eva I ri o t ion of all nil —

number of data models t n  he found in tt r n n a t i v e  i n t u-n - mn r al repr t ’se rrt ation s
t i n ,  l i t u m n i t u ; n . For t h i s  r ea s o n , t h e  a n d  t h u s  ensures an efficienn t d a t m —

u i — c r  In s L.  K e r s c l c h - r g ,  A .  K l u g  c m m u s l  i m : u s e  r e p r e se n t a t i o n .  -

l s i c l r i t z i s  I I . T o r o n t o  I i s  a s d -  Drs , P . R .  ~k G r e g u ’ n  , R.G. Thomson
co me a d d i t i o n . E n t i t l e d  “A Taxonomy and W .5. D a w s o n  ( U .  S t nna th c l vdc’ ,
of l m r m t c m  M m - i r i s ’’ t i n e- r o mp er c l c m s s i f i c s  Scot  I c i t u l )  p t e s e r n t e d  a p a p e r  c onc e ’rned
ci colli ’ction of 23 data models w i t h i n  w i t h  “ h i g h P e r f o r m a n i e  l i n m r d w a r e  f o r
ci t c i e o n o m y  f r a m e w o r k  c o n s  ist ing of lIa r -i—Base Syst t - n n u s ’’ . l i n t ’  LI  1 C I I  (the’
g r . n p l u - t h e o r e t i c  ver su-s t- the oretic name deri ves f rom its relation t n
c c  - n m ’ I ~ , mna t h e m n u m mica I f u i u n d a t  i i m n n s , t e n  - t h e  ma in e’ en t  ra 1 proce ssing unit and
mino lnn g- , c m nd semantic levels of ab- is not an acronym) is a v e ts ’  fast

t ract i n n .  (Some of these n m o d e l s  ci m u -  n a m n d  i t n n - x l n e t m s i v e ’  p r o c e s s o r  c a p a b l e
of ‘he 3—lev e l GUID E—SHA R I and of c ; i r m vi og out data-ha se manipula-
ANSI/X3/SP,ARC I s  i n c j u s t  discussed and t ion s . lIn e co nmv n ’u utiona l p ro cessmur

lIn ers ma r e  n o t  • In his p t e s n ’ m n  t at ion , t n wh ic - tn it i s c i t  t i c - i n n - I  is responsi —
‘I si chr it z i s  w a s  cnireful to point ‘ n i t  h i e  for schedul ing the l u - C u ’ s act i —

‘hat t h e  authors ’ int en n t was not to t i t  ies a n d  man i p u l c a t i ng i t s  s t m n t n i g e ’
compare n n n n u n l e l s , hut S i r r n ; n l > ’  to I ca c i l  it les . I t is designed to exp l o i t
sn mtc g ori :e . the essen tially repetitive nature
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o f  m o - n  d a t c i — h a s e  ope r r a t i o n s  w h e r e i n  n m n u n n - n n - e m e n t  sy s t e m . T m  b r i e f ,
t i n e  ‘- n c m m e  o p e - r m t i o n  m u s t  I n c  t u r n e d  ou t  d u c t  V t -  p r o c es s o r  z i l l n u n ~s t h e  n i s i ’ m
on e n a c h i  t i c - n u n - I i n  ci f i l e .  i h e  b a s i c  t i n  q u i e t >  cm d a t c i — h a s e  cu t o u t  i n f n n n m n u t  i o n
1u I n I o n o l u ! u v of the’ - - t r a t  Inc c- i n -  g r o u p  wIn r ch is n n o t  e s  1n I u n_ i t  I y - - I n u r e d  hut
i~ ‘ l i n t  one c i n o n i l d  u n m u i d e r  t i n e  u r s e  c - m n  In c i r m f e a ’ r t - sl w i t h  a c e r t a i n  I r n t u n m
o f  c p u - s  i a l  p u i m p o s e  h u m n h s m r e  ( a n d  n i s s o —  h i  l i t > ’  of corr u-c tnes s by c o n h i n i m u c -
c i c i t e d  s o n t s —  m e) for specific problems . s p e c i f i c  l i d s i i i  t i n e  d c u i r — b a s e . T i n i s
T h e y  i n g o t ’  c- c ry  c o n v u n c i n g l s  t h a t  t h e  p a p e r , the ’  n i - n i c i  r c l m  f u r  w h u  i c h  u~a s  sup-
I i l u  I I  p m n ’ -  e sso n i n c a s  se ’Vc na I i m p o r t  a n t  p o r t  u n  I by  t h e ’  A s l c - c m u u c e d  Resea rch Proj —
i d v a n t  c i g e ~ ov en I n n  tin convent i m unni I p to — cd~ A g e n c y  and  Sy - t c n n  l u e v e  1 o i n m n n c n  t
ces -so r — and ‘‘c i-in s p e c  i 31 1 v ix t e m u d e d  Co rpo m c m l  i o n  , en  t I i m i t - s  cm t cc h u m  i c - i  11> ’
s stem s . The present n t  i on  u , cm s  w e l l  i n n u l n m t - - s c i s a -  l n o l n m c t  i cc ’  proc essor based
r ec i-i v ed n u m b si’e’ m n c s t  to s j m a r k  ci great upon h n u n - u n t h e s i s  te’ n-c t m u g  n i s i n g  S v r u I u n u l  u c
P c - m i  o f  i n n ’ r n - — t . l o g i c .  i n C  ciu thors ’ ci n u nic i ’ of an c’ i c m h i -

l i n t - ; - r n h l e ’ n n  of  c - u n n u n n i n u i c c i t i n g  hi ’ — o n c u t e  e x a m p l e  i n v o l v n n i 5 _ t h e  - n n n j - n m t c r —
t n ~ee- n d i ft-n n -nt I c m t cu—bas e m au nci ge ’m e nt i~~cd gmim n m ~ lun n eing of’ nm - --  de i n cm n t n - n -rut heads

- t e n ’ ( DI MS 1 is a n ’ n c m j o r  inh ii i  i t  i n g  m m  a 1’ s t  i t iou_ Is commnpc m un > - v i  cm ~m n m n i n a  1>’ —
1 c m  t o r to inform ui t ion exc h n m n u g u -  in a sis of their f a m i l y  trees and thi’ir
conn m - u er  n e t  n~ u ’ m l ,  c - m m  v i  r o n m en t  . Tin i s i c-i’ s ‘ hr  i , l g u ’  c 1 tibs in cm cc , h ’,n~ever  , of
w i  the stah l e d t  of a p ap e r  by Dr. P. q n r e s t  i onahie 

-~ ud g em nuemnt s i m n c c  i t  so
\ c i h n n m u n  c m i i  (TE’l (D i m e - n n i l  I’ r n n s l m u t  D j v i —  ci t -rim lv i l l u s t  rated t h e i n s i d i o u s
sion , P a l o  A l t n n  c m u u d  P r o f s .  L . m . i ( m n n n n k s  a i s u r es  us- l u r e I n  c- an he m ade of  s e - n c --n u r n n g —
cm nd \ . I . i n m r s l e t n c i s  i i ( I~~~) . ‘l ine ’ m a i n  I > ’  i n n o c u o u s  p c - m s n u n u l i n f n u n n u c m t i o n  5 i a t i —

s t i n t  ribut m u m  of t I r i s  s-or -k  ~‘as t O  1 m m  b a s e s ,  h i n t Ic one earn c i lI n r eciat e t i n e
pose an d  i I l u - t m u t e  a new m e t b u o s h n l u m n v  v a l u e  of s u c h  an  i n u t n u n n i u t  c l  i n f e r e n c e
f o r  c omm on i c a t  i o n  h e t w , - e m m  i i i  f f e r e n t  c ; m i ’ n i h  I I  i t  s’ t o  n u n s  i n n v e s t  i gator n ’ or
l ) h i M S s  . t u m n s e v c m  , f u i r t h e t  us- n m n k  i s  S t  i l  1 i i n t e l  I i g u - r u c e  cm g e n i e  v , t h e  c l n o - s e n u  e x a m —
r a - q u u i red t n  1u r o d u c e  an  a c t u a l  d e m o n s t  rim - p l c  sceme’ d qr r i t e  i m n c i p ~ m n n p m  u n t O  f o r
t i c - on i n m n n t o t y p e  o f  t h u r  p r o p o s e d  t h i s  a u i d i e n r c c .  In d e - - l , t h e  f i v e ’—
t n - h n u n i u u c ’  . m i n u t  n que’st ion session wnms T n u m m u m o p c nn-

Two - t her import a m n t  i n - , n t s  o f  d a t n a — I i  zed b y short speeches on invnms i o n
t o m - s e  t e c h n o l o  y or e  t i n e ’  i n u t t g r i l \  and  of p r i v c m c - -~- , c u r l u m i t e n  snoop i n g  and t h e

‘( - s u i t  t v  o f  t i n n -  l i t  a — m i - - c .  - - s ‘ u —  o l d  q u m e — n t i omn o f  t i n e  si ic-n u t  u - s t  ‘ 5 m o r a l
e n :  m i t  y ’’ i r e  m , curn  I ess e m i t  i a  I I >  t h e  q u u c i  1 — r e s p o n s  i b i l i t > ’  fo r  t h e  u s e s  a n d  a b u s e s

i t s  o f  He  dzi t cm . h e r e  one  i s  c o n n c ’rned  of  h i s  c r e a t i c - e w o r k .
w i t h  p r o t e c t i n g  tin e c a c t n n l  s lu i t ci a g a i n s t  W h e t h e r  o r  n o t  the’ s pe ’c i a l  i s s u m t

l m m c m n i’ o r  c o n t c m m n n i n n n i t i o n  w h e t h e r  c a u s e d  n u t  ‘ n~p , t i n m R n n ’~~ , - n, s ’ r i f e n m e s l  I s  i n
m v  c icc i d e n t  or i n t  e m i t  i o n . Pr i v c u i v  t h e  open  i n n s - ~m c i r m g r a p h was  s u c c e s s f u l
or - s e c u r i t y  o f  t i n t -  I m t a  m on - i  a c c e s s  inn p r e s e n t  m u g  ‘‘ m m  i n n t c : m n u t c d  c u ; m p m u u c a c h
by n u n n m u t h o r i : e d  u s e r s  i s , of  c o u r s e , to m a v e r y  d i s o r i e n t e d  f i t - I d ’ ’  t i n e  i n
a m a i ’ m r  c o n c e r n  0 any  m m c m i i i t n t  i on  t e r c s t e 5 i  r e n d e r  may  j u d g e  f o r  h i m s e l f .
w h i c h  h a t  i m u t e g r a t e l  a l l  of  i t s  v i t a l  The B r m u n s - c e l s  c o n f e r e n c e  c e r t n i i n l v
S’ c a ’ i s t  m s  i n t o  m a l a r g e  d , i t . i - i ’ c i s c ’ . sc a s n o t  s u c c e s s f u l  in  t h i s  r e s p e c t ,

A c t  - ‘ 1 l v  , on 1 > - one p c m i n i - r , ent i t  l ed  h u t  s-as v e t > ’  i ’ f t ’n’ n t i c c  in  e x p o s i n g
‘‘‘n - n  - a u n t  i c  ‘- I n n i e l  f o r  I l c i t a — B a s e  l’ r o t e c —  t h e  t e c h n i c a l  and p i n i l o s o p i n i c a l  p r o b —
t i o n  I~ i m n g u i a g e ’ ’s ” b y P ro f’s . 11 .R .  h l a r t s o n  l e m s  w i t i r  w h i c h  t h i s  s u h i l i s c i p l i n e
(Vi rg i nia Po l yt n -chni c ) and ~ .t : . H s i a o  i s  c u r r e n t l y  plagued .
(O h i o  S t a t e  U.  u , addressed eith er the Tine compl ete conference proceed-
integrits or t i n e  data securit y prob ltui n c ings w i l l  he p u b l i s h n e d  w i t h ’ n t h e  n e x t
d i m  c c - t I  . l i i i s p a l e r  report c i  m i n i  the six months by North—Ho 1 land Pu hl  i sh i ng
m i  i a l  won In t u c s o n  1 the dcu’e-l opm enu t Compnay under the title .‘~~,

- -~crn c 
c r

of a new c- o m m i [ s u u  t e n  1cm mu ‘ii i m e  for race ess La t n  e [n ,i - 5~~ m~ ( I ’  • ( ‘ . Lockemann an n d
n s t n tro l - m id , hence , data pr i nt n - c t  i o n .  1 .1 . Netahold , editors ), In the US

A n o t b o - r  papem , b n n n w e c t - m , cu r t i t  I t ’ d and  C a n a d n a , N o r t i n — l i o l l a n d  publica r i n um ms
“A I)es! ui ct ive Capc ihi j I l t s  I n n  I)ata M m m u -  are distributed by Am erican Il se v ier
ca t t e t i n n i t ” by ‘li’’ss rs . Charle s Kellogg PuhI i sh ing C o m p a n y ,  In c. , 52 Vanderbilt
c m n d  P h i l i p K i a h o  ( h o t i n  f r o m  S y s t e m s  Avenue , New Y o r k , 51 1 0 0 1 ” .
I ) n ’ c -  e l  o p m c m u  t C o r p .  , Sant c m M i n m n  i cm) ni a t m i ( W . ,T . G o r d o n )  -

í a  r t v I ra t ’ i (U • Wi s n O fl s i n )  dealt wit In
some of ‘he problems invo l c’ed in de si gn-

m m  a p r n a e  t i t i l  d e d u c t  i c e ’ inference
proce’:;so r to ;au gment a ,lcm t u — i n c i s e
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rEP1RTH f r o m  p r ec i p i t a t e d - p a r t i c l e  even t s
SCIENCES I because the auroral oval is farther

__________________________________________ to the north. It became apparent
in the last decade , principally be-
cause of sounding rocket measurements ,

P R C G R I c S S  ON THIn  W 1 N T E R J ~~F)  A B S O R P T I O N  t h a t  t h e  g r e a t e s t  v a r i a b i l i t y  i n  t h e
ANO~’1ALY ionization occurs in a fairly narrow

altitude range between 75 and 85 kaim ,
t h e  word anoma l y is g iven to a phe- with day-to-day variability of the

nomenon that is not understood , and electron density in this range as
lIt -  chance t h a t  c l e a r i n g  awa> ’ such  road much as a fa c t o r  of 10 , even when
blocks s-ill lead to major new insig hts measured at the same time of day or
m ak e s  them p r i m e  t a r g e t s  fo r  s c i e n t i f i c  t h e  same solar elevation. (This can
investi g c i tion . The “winter anomaly ” also he viewed as the shifting of
in ionospheric absorption of short r im - the heig ht of a “ledge ” in the elec-
dio waves is such a phenomenon , having tron density profile from the upper
firs t been observed by Appleton in the to the lower part of this reg ion.)
mid- l 930s and remaining poorly under- A sim plified model of the pro-
stood despite four decades of study cesses thoug ht to determine the elec-
and conjecture. We refer here to the tron density in this altitude range
variability of the absorption of hig h- can be used to illustrate current
frequency radio waves , primarily in thought as to the direct causes of
the ionospheric D-regnon at about the variability. An expression for
80 km , and not to other “anomalies ” the steady statçt electron density
w h i c h  h i v e  been noted over the years is: Me = ( Q /u j ~) l  where Q is the ion
a nd ar e  now g e n e r a l l y  b e l i e v e d  to  be p a i r  p r o d u c t  ion m u t e  and i~i is the
fairly well unders tood , such as the effective loss coefficient. Current
I-region winter anomaly , which rela tes ideas as to the causes of the varia-
to h i gh elec tron densities present in bi lity involve ‘ooth .Q and uj. It is
the reflecting layer of the ionosphere noted that an order-of-magni tude van -
at much hi gher altitudes. D- region at ion in N e requires a 100-fold change
p h e n n o m c m n ci have been extensively studied in Q or u~ alone , or in Q/i. Q is
(particularly in Europe) using the proportional to the product I x N ,
m o s t  obvious techni que--the measurement where I is the intensity of solar
of t h e  f i e l d  i n t e n s i t y  of radio waves ionizing radiation and N the density
reflected from the ionosphere--and an of an ionizable constituent of the
i m p r e s i c - e l c -  d e t a i l e d  m o r p h o l o g y  of a t m o s p h e r e .  For  t h e  “ u n d i s t u r b e d ”
t h e  e f f e c t  Inc a s  resulted. Briefly, D-region (without precipitated par-
the d a y - t o - d a y  a b s o r p t i o m n  of t i d es or  X-rn a> flares) I is thoug ht
iono s i n h e-r i ca l1 > ’ -~nropagated short radio to he Lyman -ri radiation and N the
w c m v e s  can  v a r y  i n  an u n p r e d i c t a b l e  m a n -  c o n c e n t r a t i o n  of n i t r i c  o x i d e  ( N O ) .
ner by several ord ers of magnitude in Satellite’ measurements have shown— received power , with the maximum van - that Lyman--n does not v a r y  sub stra n-
a b i l i t y  o v c u i r i n g  i n  December and ti a l l y ,  and hence , large varicmtions
t m n u c a u-v . The nu a-n imum absorption in in Q must be attr ibuted to changes
winter can he as hi gh as , or higher in NO . An idea that has been proposed
t h u a n , i n  s u m m e r , and  i s  “ a n o m a l o u s ” b y a number of workers i s  t h a t  NO
t h e n  i u n ’ c n a u s e  t h e  a t m o s p h e r i c  i o n i z a t i o n  p r o d u c e d  i n  a u r o r n n l a r c  can be trans-
causing the radio wave absorption is ported to lower l a t i t u d e s  by d i f f u s i o n
expected to hi’ higher when the source and/or the general circulation , thus
of ionizing radiation , the sun , is giving rise to the meteorological
h i g lie ’ r i n  the sky . nature o t the phenomenoa n and p o s s ib ’v

The e f fe c t  is considered to be a explaining the ohs et ved ten d ency for
mid-latitude effect since i t  is  n o t  some h i g h - a b s o r p t i o n  day s to  f o l l o w
observed within about 30 0 of the equa - geomagnetic disturhances by a few
tor , and If i t ex ists at high latitude’ s days. This theory i s  p e r h a p s  most
it is difficult to identify because plausible for that portion of the
of masking by ionization due to hig h- absorption taking place in the upper
energy particles precipitated from the D -region , above 80 km.
earth’ s radiation belts. Europe is Attempts to explain the vari a-
somewhat superior to North America for b i l i t y  of the electron density in
observing the “winter anomaly ” separated terms of ~ var ica t l ons have suffered
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because of a lack of general agreement change in ~m of 100 , sufficient to
mis to the processes that determine ui . explain the electron density varia-
Models based on the best available col- tions observed at 80 km. It might
lections of reaction rates measured be concluded , then , that the 80-km
i n  t h e l a b o r a t o r y do no t  e x p l a i n  ob- w i n t e r  a n n o m a l y  i s  due to the  a b s e n c e
s e r v e d  phenomena ; for example , the of some constituent (s) necessary for
steady-state electron density they pre- the formation of the panticulates ,
dict at 80 km is too high to be consis - which are normally present in the
tent with measured nitric oxide densi- 1)-reg ion.
ties . -\lso , these models are not con- Both Q variations due to c h a n g e s
s i s t e n t  w i t h  the observed ~~ lar ang le in NO and tin va riations due to the
dependence of electron density (which presence or absence of aerosol parti-
is often moçe nearly proportional to c b s  are candidates for the direct
Q t h a n  to  Q3), and  do no t  e x p l a i n  s o l a r  c a u s e s  of  t h e  0 - r e g i o n  winter anomaly,
e c l i pse obs e rv a t i o n s  which show the and I believe that b o t h  may t u r n  ou t
electro ns vanishing w i t h i n  seconds of to be important. What is not yet
t h e  onset of totalit y . Most relevant clear is the nature of the mechanisms
her e , t h e y  cannot e x p l a i n  an o r d e r - o f -  that relate these phenomena to other
m c m c n i t u d e  v z a r i a t i o n  in t h e  e l e c t r o n  s o l a r  and  terrestrial phenomena , such
dens  i t > ’ , as ma\ ’ be see n by w r i t i n g  as s u n s p o t  a c t i v i t y ,  g e o m a g n e t i c  dis-

, (l+I ) , where m i s  t h e  weighted turhances , and atmospheric temperature
mvt ’ra ge or “effective ” value of the and transport , including a fairl y well-
recombination coefficient between elec- established connection w i t h  strc ito-
trons a n d  positive ions , and A is the spheric warming events. In order to
r a t i o  of negative ion density to elec - estab lish these relationships i t  is
t ron d e n s i t y ,  a n o t a t i o n  w h i c h  is  nece s sa ry  to  observe  a large number
standard among workers in the field, of quantities simultaneously in a con-
The labor ;mtory -hased models hold that , - centrated effort. Over the last dcc-
c m l t h o u g h  s i m p l e  p o s i t i v e  ions  e v e n t u -  ado a number of “coordinated programs ”
al l~’ convert to the more ~omplex “water to this end have been conducted , most-
cluster ” form : 1130 (1120)n, substanti al l v  in the US. These programs have’
numbers of negative ions canno t form led to advances , but the general de-
in the daytime at 80 km , their forma- d ine in support for sounding rocket
tion being inhibited by reactions with programs in the [iS has resulted in -

atomic oxygen. Thus A — 0 and ~ tn , programs inadequate to study the phe-
Since for simple ions is at most nomena completel y. Specific weak-
one order of magnitude smaller than nesses in recent years have been the
that for the water-cluster ions , it lack of chemical composition measure-
i s  impossible with these models to pro- me n ts of the atmosphere , and the lack
duce a sufficient variation in ~ to of an extensive supporting network
explain the observed electron density of ground-based observations of iono-
variations , spheric phenomena in the fl-reg ion.

A model has recently been proposed As US efforts in this field have
which is based on atmospheric rather declined , European efforts have inten-
than laboratory observations , and which sified , culminating in the most com-
can encompass all observed phenomena. prehensive study of the winter anomaly
This mode l postulates the existence yet attempted , A meeting was held
of invisible aerosol particles , prob- in Bonn on 4 and 5 October 19’b to
ably ice crystals formed on sta b i l i z i n g  discuss the resu’ts of this campaign ,
nuclei of unknown ori g in , which can which took plact’ in the winter of 1975-
exist in neutral or ionized states. 76. The experimenters exchanged data
Ividence for their existence was pro- from a large number of me asuremernts
cid e d in 1968 by the direct observation on two days of anomalously hig h radio-
of their ionized form by a West German wave absor ption , 4 and 21 January 1916.
group using a Gerdien mobility analyz- Twenty-three groups from seven Euro-
er , a result later confirmed by US meas- pean countries participated. Forty-
urements . A number of scattering incas- eight successful sounding rocket fir-
ure mn ents , b oth ultraviolet and visible , Ings took p lace from the range at El
also tend to confirm the existence of Arenos lll o , Spain. Measurements were
particulat e s above the stratosphere. made of ionization , composition , me-
Their presence or absence can cause teorolog ical quant i tites and solar
both n~ and (1 + A ) to vary by an order
of magnitude , giving a cumulative
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radiation which were intended to be only in the second . About 10 years
sufficient to identify the relevant ago US investi gators showed that a
physical processes. Extensive ground - radar operating on rather short wave-
based support was provided b. experi- lengths (about 10 cm) with a high
menters in several countries. Althoug h transmitted powe r and a sensitive
it would he premature to disclose the receiver could detect motions in an
re su lts presented at this meeting , opticall y clear atmosp here by relying
which was for the exchange of pre limi- upon the inhomogenei ty of the refrac-
nary data among investigators prior live index of the troposp here. As
to the preparation of more forma l sci- a result , this new method of probing
entific p~ pers , I was persuaded that can now “see” convective motions in
the results will leach to major advances the atmospheric boundary layer , lee-
in understanding of the relevant waves due to the passage of a strati-
phenomen a , fled airflow over a mountain range

It is planned that the results of amnd clear-air turbulence (CAT). Stud-
the European rocket campaign and of ics of convection in the boundary
other recent efforts in this field else- layer were recently carried out , with
where wi l l  he discussed at a session the branch of the Met. Office being
of the COSPAR meeting in Tel Aviv in responsible for the development of
.Tune l~~”7. (L.C. Hale , USARSG and Penn instrumentation (Cardington). A
State U., University Park , PA) tethered balloon was used to carry

special instrumentation at five dif-
ferent levels providing data on tur-
bulen t velocity and temperature fluc-
tuations from hei ghts well beyond
the reach of norma l instrumented tow-

R - \ D A R MI TE ORO L O G Y IN THE U K cr5 and masts. The tethered balloon
was placed some 11 km away from the

The Royal Signals and Radar Estab- radar site located at Defford , so
lishment ( R S R I . )  is  l o c a t e d  in Malvern , that both systems were observing the
a small town perched on the side of same phenomenon simultaneously. One
a steep hill in southwestern Wales. of the main findings of this experi-
-\side from being involved in research ment was that convective elements
areas suggested by its name , such as have a longer lifetime than was pre-
microwav e ’ studies , radar design , etc., viously suspected . As a result , radar
t hic E stablishment also includes a group , can be used effectively to follow
started some 25 years ago , which works the time evolution of these elements.
jointly with the UK Meteorological Of- Formation of lee-waves is another
lice (Met. Office). They carry out phenomenon which can be studied by
basic research studies using radar as using the Defford radar. These waves
an effective tool to gather info rmation are excited when a stratified atmos-
on troposp heric motions. Dr. K. pheric flow moves over a mountain
firowning of the Met. Office joined this range , a meteorolog ical situation
group some 10 years ago and is now di- often encountered in south Wales.
recting its research effort. This The presence of the mountain rid ge
group includes 12 radar specialists induces air parcels to rise as they
from the RSRE and 24 meteorologists move over it. Because the atmosphere
from the Met . Office. According to is stably stratified this vertical
Browning, a radar-meteorolog ist , p e r  motion forces the parcel s to oscil-
se, does not possess enoug h breadth late and a train of standing gravity
of knowledge in either of these fields , waves forms in the lee of the moun-
sq he would much rather work with a tam , These waves have a vertical
group composed of specialists in both peak to peak displacement of some
disci pline s , 300 m at a heig ht of 2-3 km , their

The group ’s research lies in two amplitude tending slowly to decrease
mainstreams , the first dealing with with height. Their wavelength is
the study of atmosp heric motions found about 25 km. In many cases this flow
in clear-air , and the second with the is quite steady and is evidenced by
dynamics of rain systems. The differ- the presence of stationary cloud s
once between the two areas lies In the found in regions where the vertical
presence of naturally occurring targets , motions generated by these gravity
i.e., such as rain drops , dealt with waves produce condensation . In the
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past , radiosonde techniques were used airplane pilots , by forecasters and
to study these flows. Now with the those concerned with water resource
10. cm fiefford radar , data on these management hut could also be made
lee-waves can be obtained up to 10 km available to the man in the street.
in altitude and over a 50-80 km By dialing a certain telephone number
horizontal range. (For more informa- he could receive this information
taon the reader is referred to Q.J. on his home TV screen.
h~~t i .  ~i€ ’t  .~~~~On ’, 98 , 415:73-85.) This group , by using the radar

Clear-air tti’~bu1ence , or CAT as as an effective tool for tropospheric
it is affectionately called , is an im- motion probing, is therefore able
portant problem in aviation. The to see “the animal rather than its
Canberra aircraft of the Meteorolog ical warts ” (Browning ’s words) and is con-
Research Il ight flew through a train tributing substantially to the field
of large-amplitude billows in clear of synoptic meteorology in the above
air which had been detected by radar mentioned areas, (A. Barcilon)
at a height of 7 km , and showed that
moderate turbulence is found near the
crests of these billows. Browning ’s
group has studied cases where such bil-
lows formed and documented the time
evolution of these systems. TI-IF IN ST I T UTE FOR ATM OS P H E R I C

Research dealing with the study 1~~VIRONMENTAL RESFARC }I, CARMISCEI,
and the structure of rain systems (see FRG
also ESN 30-2:84) uses three radars
located in Southwest England to obtain The Institute for Atmospheric
a three-dimensional picture of the pre- Environmental Research of the
cipitation pattern. In particular , Fraunhofer Society is the new name
analysis of extensive data from heavy (1973) given to the Physical-
warm-sector rainfall has shown that Bioclimatic Research Laboratory
the presence of hills and mountains founded by Dr. R. Reiter in the late
can result in substantial increase in ‘40s. The Institute ’s research close-
precipitation. Radar can be used to ly follows Reiter ’s interests. In
obtain quantitative estimates of rain- the mid ‘SOs Reiter obtained a US
fall intensity from the intensity of Air Force contract to collec t and
the echo, A five-year project is under- study data on atmosp heric electricity
way to develop a network of automatic in bad weather. He proposed to use
radar stations which will cover a wide mountains as platforms for his instru-
area of Wales and Southern England and ments; until that time atmospheric
will transmit digitized echo—intensi ty electricity studies had been carried
data along telephone lines to a central out in fair weather and few investi-
processing point. The echo data are gators , like Benjamin Franklin , did
to be processed in real time at each investigate this phenomenon in  bad
radar site by means of low—cost mini- weather. Reiter ’s contributions to
computers . In this manner the essen- this field were publi shed (in German)
tial data can be stored , sor ted or in the book F ie l de , Curren ts and Aere-
transmitted. These data will not only 8018 in the Lower Tr - -; - -a; here  (1964).
be used to study the mesoscale struc - The interested reader wi l l  be happy
ture of precipitating systems and to to learn that this work is being
im prove “now” forecasting (3-6 hours), translated into lug lish under the
but the rainfall information can also auspices of the Nationa l Science Foun-
be presented in an easily assimilated dation and should be avail a b l e  in
pictorial form and displayed on TV the very near future.
screens. I was shown color pictures Ionization processes depend upon
of TV displays of precipitating systems the radioactivity of the air and soil
in which various rainfall intensities and thus have a strong bearing on .1cc-
appear in d i fferent color s. Provis ion trical phenomena. Therefore , frot,
for stora ge and playback of several the orig inal research in atmosp heric
of these pictures will provide anima- electr icit~ sprang a new interest
t ion whicil could be used to acquire in the 5tucI ~’ of radioactivity at dif-
a better feeling for storm movements ferent altitudes , About 195$ , the
and development. It is envisaged tha t German government began sponsoring
such data will not only be used by the Institute on work pertaining to
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radioactive f a llout. ih i s branch of
science carried with it the seeds of N
a new disci pline , aerosol physics , for
aerosol particles can carry radioacti-
vity. Reiter is no~ using natural ra-
dioactivity as a tracer in a number
of field programs desi gned to inve sti-
gate convection and advection in the
p lanetary boundary layer m as well as
in meso- and micro-scale meteorological
phenomena.

The US Army , Air Force and Navy
support some of this work by means of
some small contracts while approximate-
lv 50% of the laboratory ’s support is
block-funded by the Fraunhofer Society--
a kind of Max-Planck Society having
strong interests in applied science
and eng i n e e r i n g .  The t o t a l  bud get of
the Institute is about 2 x lO~ ElM (some
$800 ,000); it supports a team of some
ei- c ht scientists , a number of techn i-
cians and several sophisticated meas-
m iring devices used to collect atmospher-
ic data (a high-power stationary lidar ,
a mobile l i d a r , radiosondes , devices
for measuring electrical properties
of the atmosphere , peri pheral equipment
that registers gas traces , etc.), Two
additional meteorolog ical stations in
the immediate vicinity of the Institute The sketch shows the Garuaisch valley and the
a re  a l s o  used;  one is on Wank peak at location of the three stations: Z aer - t . ~-s the
some lMOO m altitude and the other is one on the Zugspitze , W the one on the Wank peak ,
on the :ugspitze at some 3000 m alti- and I the Institute ,
t ude. Aside from the conventional ob-
serving systems used to obtain meteoro-
log ical data (wind , t emperature , humid- One of the mesoscale meteorolog-
ity, turbidity, aerosols , electrical ical phenomena for which data have
properties of air and soil , radioacti- been collected deals with the forma-
~‘it y, etc.) a more unconventional sys- tion of a stratus cloud cover which
t ern uses the cable-cars connecting the rapidly spreads over the valley .
Zugspitze to the valley below to gather Conversely, such a cloud cover is ob-
data . I n s t r u m e n t s , mounted beneath  served to d i s s i pa t e  in a very short
these  cable  cars , sample atmospheric time. A fascinating phenomenon occurs
paramete rs  as the cars move up w ards,  when a southward moving cold front ,
The data are then radioed to the In sti- with its frontal jet , moves into the
tute and recorded there, According valley carrying large quantities of
to Reiter , the cable cars are suffi- aerosols and hygroscop ic nuclei col-
cient ly far above the ground (I can lected as it passed over industrial
vouch for that’) so that the latter centers such as Munich , which lies
does not affect the measurements , wh ich north of Garmisch. As this low-level
arc comparable in quality with those jet reaches the obstructing mountain
taken by conventional radiosondes but chain ( 1) ,  a rotor develops (see
are far cheaper to obtain, sketch); condensation starts near the

rotor and rap id ly  spreads upstream ,
and w i t h i n  a few minutes  the e n t i r e
v a l l e y  is covered wi th  a l o w - l y ing
cloud l ayer .  This occurrence can he
hindered or hel ped depending on local
diurnal circulations induced by the
presence of the mounta ins ,  
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— those due to chiorofluorocarbons and
stratospheric air-traffic.

In conclusion , this small team
of scientists using sophisticated- - equipment has been accumulating unique

4 data which should provide theoreti-
~~~ cians with an excellent basis on which

to test models of meso- and micro-
meteorological phenomena , as well as
stratospheric modeling.

L__ - __________________ (A.I.

Condensation forms near the rotor and spreads
upstream as shown achematically by cloud
formations. 1ENc3INEER~NG

Another area of research (partly THE 14TH I N T E R N A T I O N A L  U N I O N  OE
s u p p o r t e d  by ERDA) deals with the col- THEORETICAL AND APPLIED MECHANICS
lect ion and analysis of data pertaining CONGRESS: “FROM DFLFT TO DELFT”
to mat e rial of stratospheric orig in
which has found its way into the tro- The 14th International Union of ’
posphere . The stable layer , the tropo- Theoretical and Applied Mechanics
p ;a t i ~~(’ , w h i c h  separates the troposphere (TUTAM) Congress held in Delft , The
f r o m  t h e  s t r a t o s p h e r e  i s  s o m e t i m e s  N e t h e r l a n d s , f r o m  30 A u g u s t  to
“suck e d -in ” or broken , and stratospher- 4 September 1976 represented a return
ic material is injected in the tropo- after an interval of 52 years to the
sp h e r e . Some of this materi a l might scene of the 1st IUTAI4 Congress; hence
he radioactive and 2 - 3  day forecasts the Congress tit l es “From Deift to
of radioactive fallout are needed. Delft” . In fact , the first congress
One proceeds by first detecting accu- in Delft was not really the first
ratelv where the stratosp heric intru- meeting of the group which later was
sions occurred , then one comput es and to become the IUTAM. That meeting ,
follows itmosph eric trajectories origi- denoted as the 0th Conference , was
n :a t i n ’~ f r o m  t h e s e  l o c a t i o n s  to  deter- held in Innsbruck , Austria; its par-
nine where the injected material ha~ ticipants i i icluded such l u m i n a r i e s
been advected h> the atmospheric mo- as Von Karman , Levi-Civita , Prandtl ,
tions. Strong peaks in radio activit y Burgers , Oseen , Trefftz , and Lkman.
and gas  t r a c e s  d e t e c t e d  on th e  ugsp i t z e J.M. Burgers , one of the few survivors ,
correlate well with stratospheric dip- noted “there w ire 33 participants ,
p a n g  events occurring in the northern six Dutch including me.”
hemisphere and for which computed air- The Congress was opened with re-
trajectories have passed over the iflarks by r—of. W,T. Ko iter (Tech. U.
.armis ch area. Also , using this tech- Deift), Vice President of IUTAM.

ni que , one can monitor the state of It was announced that the famed
he a l t h  of that delicate lady, the stra- mathematician-el a stici an , Prof. N,I.
tosphere , by studying and detecting Muskhe lishvili , had passed away some
the pres ence of various chemical corn- months previously. Kolter also noted
pounds t h a t  m i g h t  erode t h e  o z o n e  i a y -  that A .S, Monin of the P.P. Shirshov
er. Reiter feels that d a n g e r  pertain- I n s t  i t u t e  of O c e a n o l o g y  of the USSR
i n ~ to the destruction of this la er  Academy of Sciences “was not included
e x i s ts , h u t  our fea rs have not been on the list of attendees ” from the
substantiat e d by t h e  quantitative ana ly- USSR and hence could not present his
sis of the d~.t :a . It appears that the invited paper entitled “Hydrodynamic
latest thre at to that layer might aris e Weather Predict ion ”. Throughout the
from the NO

~ 
compound s used in fertil- Congress , it appeared that the chances

iz er s ; t ho-- ~e compounds diffuse slowly of hearing a scheduled paper by a
upwards. Conservative estimates seem Russian author were uncertain . The
to indicate th a t this cf’fect might be indication that freedom of scientific
the most serious t h r e a t , o v e r s h a d o w i n g  exchange was not being permitted by
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the Russian s w a s  deplored , and the state- excitations of a different nature
m ent to that effect by Koiter along from that which first caused the tur-
with hopes that there would be improve- hul enc e . However , the comp le x ity
ment in this regard was warmly applaud ed. of the problem of turbulent flows

The Congress featured general lec- is such that almost anything that
tures by H.R.G. Casimir (Philips Re- can he correctly said about it is
search lab , The Netherlands), J.II. to be appreciated.
Ar~~yris (U. Stutt gart), Y.C. Fung A session on turbulence contained
(t r m SD , G.K . Batc he lor (U .  Cambridge), p a p e r s  i n  homogeneous and  i s o t r o p ic
a n d  C , C ,  L i n  ( ‘ l I T ) ,  on top ics involving turbulence ( an  area of g r e a t  d i f f i -
mechanics r a ng ing from hiomechanics culty and que stionable return for
tO s p i r a l  galactic structures , and sec- effort in my opinion), propagation
tio n al lectures by specialists in the of s h o c k s  t h r o u g h a r andom m e d i u m ,
various sub-fields of mechanics such and distortio n of turbulence by bluff
as  classical mechanics and various bodies. The propagation of Sh oLk—
aspects of fluid and solid mechanics, in a random medium was studied by
I n  addition , there were some 200 con- f i l l i n g  a limited volume in s ide a
rfl uted papers presented in 7 paralle l shock tube with t u r b u l e n c e  c au s e d

running sessions over a period of 6 h~v f i n e  j e t s  of  h e l i u m  and c a r b o n
d ay s . dioxide and then passing a shock

In the area of turbulent flows , throug h the reg ion. Data obtained
the writer hea rd papers concerning cx- v i a  hi gh speed Schlieren and shadow-
N - r i n c n t s  studying coherent structures graph m o v i e s  were reduced to obtain
i n  channel a n d  stratified flows . It statistical information about the

w~as  reported by II. I c k e l m a n n  a n d  H.P. turbulence. Pressure obs ervations
K ri st in (‘lax Planck- Institut , Göttin gen ) of the wave field before and after
that rot a tira g structur es were observed the scattering reci on illustrat e d
close to the boundary in a turbulent the effect of t h e  turhu l~~ ce on weak
c h a n n e l  flow by making s j s i c e- t  inc  cor- s h o c k  waves . The paper on di stort ion
rul i ions of d a t a  taken simultaneously of turbul ence h - > - bluff bodies dis-
finn arrays of hot film probes . A pa- cu s s ed  t h e  effect of the presence
per on phen omeno log ic :a l theory of wall of a body in a turbulent flow field
tm irh mil ence by ‘l .A . Goldsbti k and S.S. where the turbulence scale v a r i e s
Kut atelad:e h ydrodynamics Institute , from much larger than , to much ~m a l l e r
Nm v o sih irsk) wa s read by someone else than , the major dimensions of the
in the absen ce of the a u t h o r s  a n d  t h u s  o b s t r u c t i n g  body .
disc ussion ot th e theory was prevented. A session on stratified flow
The t h e o r y  seemed c a p a b l e  of d e r i v i n g  was  concerned  w i t h  s t r u c t u r e  of tur-
“ a \ er a g e ’ properties of turbulent flows hulence in shearing flows , in stabili-
a long w alls from “first ” principles ties and wave propagation , internal
using a qu a— i-linear theory t Or i - wave dispersion , spin-up , and limit-
Sommerfeld I qu a tion b along with a “prin- ing thickness of stratified turbulent
ci p le of m a x i m u m ~ s t ; i h i l i t v  of mean- shearing layers. F.K . Browand and
t u r b u l e n t  flows ” , It w a s  too had that C.G. Koop (USC Los Angeles , CA) used

m i t  h i s  t liemselves were not present d y e  and shadowgraph techni~iues along
to clarify a n d  i l l u s t r a t e  the deriva- with hot film and conductivity probes
ion a n d  a i t I  ica t ion of these ideas, to study the flow-field properties

An in ited --ve t io nal le cture “Corn- of a turbulent mixing-shearing layer
ph’s Turb ulen t I lows ” , by P. Bradshaw between two stratified reg ions of
(imperi a l Colle ci - , l.ondon ) wa s con- water with different salinity (den-
cerned mainly w i t h  “comp lex distortions sit>’). The limitin g  Richardson num-
of it it c r ;a c t icn s which si gnificantly bers along with visual w a v e  breaking
aff m ’ m turbulent structures ” . Ixample s and with dominant vort ex scales were
of f l o ~~s s t u d i e d  included boundary lay- obtained.
ers in s t r a i m l i t  and curved ducts , I n  a session on laminar boundary
st raight an d  curved mi x i n g  layer s , layer and transition , further develop-
plumes i~ bound;i ry layers , separated ments in laminar-turbulent transition
flows , corner flows and stagnation of a wake excited by strong external
p o i n t  f l o w s . The subject was very sound waves were described . Although .
interesting h-mat the paper did not real- when it was first discovered , the
1-v address the probl em of turbulence gross effect of the sound on the flow
in a flow subjected to successive was seen to be striking, it now seems 
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difficult to push this p articular cx My hosts at the 1IDB-Mllnchen were
peri rnent to c~~t a i n  more fundamental the staff of the Department of Aero-
result s . A paper on an experiment by nautics and Aerospace Eng ineering.
F.II. Rii !~se (UCLA) on transition to tur The Chairman of the Department is
huh-nec in thermal convection ill i a s  Prof. F. Ilinde lang, who recen tl y va-
tr ;a ted graphicall y the now well-known cated a chair in fluid mechanics at
t r a n s i t i o n —  through a series of differ the Technische Universit ’dt (Ttfl
ent modes en r o u t e  to turbulence . MUnchen. Ifinde lang has broug ht with

In  a l l , t h e  Congress was lively him to the HDB his considerable repu-
m a n y  i n d i v i d m m ; a l s  w h o  k n e w  each  o t h e r  t a t i o n  a n d  c o n t i n u i n g  i n t e r e s t  in
t h r o u g h  t h e i r  w o r k  had  o p p o r t u n i t y  to nonequilibrium real-g as effects , and
m a k e  a n d / o r  renew personal acquaintance , in s p i t e  of the early stages of fa-
. i n I  t h e  usu al h ar tin m z average of good ci l i t i e s  con struction there is amp le
p i p e r s  o m i t  of the total was recogni : e v i d e n c e  of intended experimental

i t ( ~~- . In common with other such meet iesearch in this area. Hindelang has
ings . the reading of papers which were a number of staff working with him
either small (-xten ~ t m n - - , rehashes , or including I)r. K. Hornung and Mr. K.
repe at p e r f o r m ances  of the past was Knapp, both of whom are p lanning to
n o t e d  b y m a n y  of those present. If use a shock-tube facilit y that is
the number of such  p a p e r s  a t  conferences now undergoing shakedown tests .
an d  i n  t h e  l i t e r a t u r e  were reduced , Hornung will extend his prior inter-
i t  w o u l d  m a k e  i t  e a s i e r  t o  k e e p  abreast est in solid-state shock effects to
of deve lcjneim t s in a field and to enter include shock waves in two-p hase me-
new field - . As I had to leave the con dia. Knapp is now involved in the
ference at the beginning of the Ith details of getting the shock-tube
day, no at t m - ~i ; t t o  r e v i e w  unattended running, but having done so he in-
s e s s i o n s h a s  been  m a d e ,  t e n d s  to  p r e p a r e  a dissertation based
Ma rtin Lessen ) on experiments involving the use

of laser radiation instrumentation
to  p r o b e  t h e  b e h a v i o r  of shocked gases.
If successful , Knapp will obtain his
degree under the auspices of TU
Mflnchen , since the 11DB does not at

I IOCI {SCUULI P E R  R I J N I P  51S f FIR , SOUTH E RN present have the authority to grant
~T~1I~~~~ the doctorate.

Prof. 1. Römer is also interested
In t he -\ ; r i l  issue of h - sN (30-1:157) in fluid flow , but at a much lower

I described th e Hamburg campus of the M a c h  number. Having on!>’ recent l--
Uochschule der Bundeswehr (11DB), and arrived at t h e  11DB, he is , in fact ,
some  of the political and educational still holding down two ohs--his newly
ph ilo so p hy that had gone into the acquired academic responsibilities
founding of this i ns tit u tion for hi gher and his management position w i t h  the
le arning in the German armed force s , research section of the nearby indus-
While in Mun ich re cent ly I visited the trial firm , Krau s-Ma ffei. RBmer ’s
oth ei 14DB campu s whi~~h ~s being estah- main concern rig ht now is with the
lished to handle some 2tUe students installation of a new atmosp heric
in the engineering fields of aerospace , wind-tunnel which wil l  he a laL il i t y
c i v i l  (structures), and electrical , uni que in Cermany. The te st section
as well as in economics , computer sci- of the open-c ircuit tunnel is to be
ence , and pedago gy. As w a s  the case 2 x 2 x 20 m and fea tui s a flexible
in Hamburg, the Munich program is being ceiling, a s>-stem of upstre.i m wall
built from the ground up, wit bi a good roughness for simulating the velocity
deal of innovation to he found i n  a ca- dis tribution in the atmospheric bound-
demic procedures as well as f a c i l i t i e s . arv layer , and a floor heating and
The campus is planned for compl etion cooling system for c ontrolli n g ther-
in abou t t w o  years (about one year af- mal gradients in an effort t main-
ter t h e  flambur k campus) and a v i s i t  t a m  Richardson number scaling. The
there now involves a good deal of slog- tunnel will have a speed-range of
g ing through m u d , hut if the environ- 0.5 to 40 rn/s and m at the nominal speed
m e n t  was d a m p , t h i s  had no app a rent  of 10 rn/s the therma l control system
effect upon the enthu siasm of the people will pr ovi le t emperatures in the range
i n v o l v e I ~ of 150°C above to 25 °C below local

ambient ~ond 1tl ons.
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The tunnel has been designed (by 300 bar for determination of the
Siemens) and R6mer now awaits approval critical-point properties of gases
of the installation by the Deutsche and mixtures.
Forschungsgemeinschaft (DFG--German An especially interesting , if
Research Association). This autonomous somewhat product-oriented project
organi zation plays several important is the creation of metallic whiskers
roles in the support and guidance of by a process invented by Prof . Yt.
German research , including the sponsor- Walz (at U. Karlsruhe). In this
ship of Sonderforschungbereiche (spe- scheme a stream of molten metal is
cial areas of research) which have been injected near the throat sect ion of
mentioned in previous ESN articles a supersonic jet in such a w a y  that
(e.g. 29-12:527). rn the case of the cooling and shearing effect of
R6nmer ’s wind-tunnel , the DFG exercises the jet produces a c l o u d  of  m e t a l l i c
final approval authority over its con- whiskers that are especially uniform
struction , as is the case for all in their g e o m e t r y  and strength. The
German research facilities costing whiskers are to be used as matrix
over DM 15 ,000 (about $6 ,000). Even fibers in hi gh-strength composite
though the funds for the tunnel have materials.
been allocated to the 11DB (by the At Munich I found the same at-
German Defense Ministry) its procure- mosphere of academic experimentation
ment must await the DFG approva l of that prevails a t  t h e  H a m b u r g  c a m p us
Ri5rner ’s proposal which has been dis- of the 11DB. The faculty is well aware
tributed to experts for vetting, much of opportunities for innovation mind
i n  the same wa as manuscripts are re- challenges to succeed. As far as
viewed for pub licatio a . The system their being officially accepted by
is designed to minimize redundanc y and the German academic c o m m u n i t y  as a
maximize efficiency in the selection whole , there is an element of futility
and location of German research faci li- since the 11DB is proposing to do in
ties. Inevitably there are some pol l- 3 years what their traditional coun-
tics involved--those who belong to terparts take 4.5 to 5 years to ac-
the “clubs ” tend to get better service-- comp lish. Thus an  a d m i s s i o n  of sue - -
but R5mer feels that the system is cess at the 11DB will in the minds
basically fair and effective . I was of some traditionalist s be tantamount
amazed to learn that the DFG usually to an admission of non-success a t
is able to give their decision , based their own institutions. This is not
upon the recommendations of s e v e r a l  n e c e s s a r i l y  t h e  case , however , since
reviewers , in a matter of one to two many factors at the 11DB (such as ma-
months, ture full-time paid students , and

Real-gas behavior is also a central intense academic and community envi-
interest in thermodynamics which , to- ronments) po int to a unique ability
gether with fluid mechanics , con sti- to accelerate the learning process.
tutes the other main area of research Sometimes pressure is antithetical
interest In the Department. Both Pro- to understanding, h o w e v e r , and j u s t
f e s s o r s  0. Straub and R. Wa ibel are how much compression is academicall y
involved in activities associated with feasible is a crucial issue at the
reaction kinetics , combustion , and the 11DB; the>’ mare even now beginning
general experimental characterization to talk of a 3.5-year curriculum .
of gases and mixtures . They are mas~ Acceptance of the 11DB program
sisted in these projects by four PhD- by the German academic community is
type researchers who are at present vital , of course , perhaps even more
mainly occup ied with the installation than one mi ght think because of the
and check-out of new experimental fa- situation in the German military.
ca l iti e s. These include a 250-kW plas - The s t a n d a r d  tour of duty for the
ma heater that will provide a medium German officer is twelve y e a r s .  Ma ny
for combustion studies and the behavior of them will become civilia n s , there-
of materials under hi gh-tempe rature fore , at the mid-reg ion of their pro-
jet impingement. rnstrum ent ;ation will fessiona l careers. Their main educa-
include laser-Schlie ren flow visuali- u ional qualifi c a t ion will be a di ploma
lation and Raman scattering of laser from the 11DB , a n d  if this is not
radiation. Also in the Installation proven to ha’ dO indication of poten-
pha se is an instrumented pressure yes- ti.a l h i g h performance in the civilian
sd c apable of obtaining 600 K ard sector then the 11DB wil l be actually
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doing a disservice to its o f f i c e r -  analysis (which , when the word pro-
students. This is the central concern c e d i m m e  is appended , g ives ris e -—not
ot m i n e  of the staff , hut there is a accidentally--to t h e  a c r o n y m  S O A P ) ,
large measure of confidence t h a t  s u e -  m a g n e t i c  p l u g  a n a l y s i s  ( M P A ) ,  ferrog-
cess is possible. This confid ence is rap hy, and particle counting. lie
exemplified by R’c i m e r  who t o l d  me t h a t  also enumerated the analytic tools
he would never have accepted a pr fes- of x-ray fluorescence (XRF), atomic
sorshi p at the 11DB if he did not firmly absor et ion (— \A), and at omic emission
believe th at h i s  s t u d e n t s  w o u l d  he  ( ‘ii ) ,  to which later speakers added
full > ’ qualified to enter Germany ’s n eutron activation analysis (N A A ) ,
industrial community upon comp letion optical microscopy (ON) and scanning
of their m i l i t a r y  service. (11. 11. Nuiin ) e-lectron microscopy (SIM). Pocock

e n u m e r a t e d  some a d v a n t a g e s  and dis-
I v i n t  rages for eric h t c-elm i que (e.g.

SOAP is inexpensive bu t slow , requir-
ing a large’ number of samples) , leav-
ing more details to later speakers .

I \ 11 1JRI PRI \ I N! ION B\ Is! \R MO\ I 1 1  Nt I b i s appeal for the use of several
A 1 I ~~LD TrUW ~~~~~~~~~~~~~~~~~~~~~~~~~~ t e c h n i q u e s  concurrently w a s  largely

- 
i gnored by su b s e q u e n t  s p e a k e r s , eac h

The rep utedl y hig h costs of m e ch r au - of whom presented his techni q u e  m u c h
ical wear b - -a ve been a major matter of i n  t h e  t o n e s  of  a m u t e d  e v a ng e l i s t .
concern . Par t i c u l a r l y  portentous for In f a c t , subsequent pr csentat ions
equipment suppliers are the cons - rand discussions appeared to g ive rise
quences of a potential f a i l u r e  le ading to several likely conclusions.
to a major catastrop he--e.g. , an air- I. No single monitoring technique
craft crash. According ly, it is not is superior to the others. Factors
too surprising that a one-day such as app l icat ion , cost , and response
(24 November 1976) revie w of “We ar and  t ime eventually dict rate th e cho i ce
Contaminant Monitoring Techniques ” a t~ of techni que. For example , ma repre-
t r a c t e d  an r a u d i e n c e  r e p o r t e d  as 120 , sem i tative of British Airw ay s stated
wi t h  9 f r o m  outside the UK. The semi- that the>- are entirel y sati s fi e d w i t h
o a r , spon sored by the UK Mechanical NP\ and feel that t h e -  ( r o ug h)  cost
h b e r a l t h  Monit o ring Group , was held in of ~l per plug is entirely reasonable.
Leic e-s ter under the direction of R.A . 2 .  No s i n g l e  m o n i t o r i n g  t e c h n i que
Coll m acott of leices t er Polyt echnic, w i l l  perform well in mall applic ations .
The M o n i t o r i n g  Group held its i n a u g u r a l  3. Elaborate and impressive at-
meet ing in M arch 1975 and a subsequent la —e s of wear products can be , and
one (in Vibration Monitori n g in are- b e i n g ,  developed for p r a rtic r ilar
November 1975. More frequent me e tings situations. This is a m p l i f i e d  below.
are planned. The ‘ roup membership is How ever ,
current 1> at- - m t  600. 4. It is probably unlikely that

The content of the seminar is ac- a universal atlas of wear products
cur atclv reflected in the title . lx -  is feasible. This conclusion is p r rh-
c e p t  foi - a brief debate on this point ~ah ly firm , if the goal is an atlas
r a t  the end of the meeting , no discus- which l c r a t s  d i r e c t  I v  t o  w e a r  m o n i t o r -
sion was g iven to underl y ing c r a m - e s  ing. A guideline atlas may he feasible.
of  w e r a r .  In fact , while some indi v idu- 5. With an atlas of wear products
als orally supported the need far rca- rele m ant to the p a rticular appl ica-
sonab ly furm dan ai ’rr t mm ’ studies , it was t ion , i t i s possible to predict Ira i I -
c l e a r  th a t f ew , i a army, of t h e  a u d i e r m  e’ u r e s  well in advance and to identif y
felt that such studies would he of con- t h e  p a r t i c u l a r  c o m p o n e n t  r e s p o n s i b l e
s e q u e n c e  ~n the near term a n d , t h  r e -  for t h e  products.
fore , emphasis on monitoring techniques 6. Wear-pro duct monitorin g is
is well pla ce d. gen erally hig hly operator-sensitive.

W i t h m  t h e  e x c e p t i o n  of the last one , A .t . hl.all (M inistry of Defence;
all  of the papers dealt e x p l i c i t l y  or Q nr a l i t y Ass ur r a na c e- Directorate) de—
i m p l i c i t l y  with wear in ma n oil-wash ed scrib e ! SOAP. The SOAP tech n ique
environment. G. Pocock (Admi ia l t y  M i -  is extremel y simple- in conc e It. Oil
terir i ls Laboratory ) presented r i m  i n t n o -  samp les are routinely taken fro m - the
mlii t o r y  overv i ew of contemporary tech- lu b ri em a t ion sYstem and analyzed for
ni ques , Inc lud ing sp ect ro ’copic oil foreign inclusion s , presumably wear

20



1 55- 3 1 - 1

p r oduct s , In hi s i nnt r o ~Ii i e t i on , he showed two different “pocket” designs ,
s t a t e d  thri t the v a l u e  of the equipment in which t h e  p lug is positioned in
m ander their jurisdiction t y p i c a l l y  is t h e  oil line so that the straight flow
worth from £1 0 ’ t o £ 1 0 6 per item (e.g., of the oil is di sturbed. He also re-
helicopt e r— a n d  t r a i g k - j  and  t h a t  t h e i r  nerre’d to a vortex chamber arrangement
m a i n  i t e ~m s  which r e q u i r e  m o n i t o r i n g  f o r  which is p arti i ul a r l y efficient.

~r a il u re are ge- a r boxes and hearings. Upon questioni ng , he stated that there
\ c e o r d i u g l - , t h e e  r o u t  i n c h  c r i c k  f o r  is l i t t l e  d i s l o I g - n i - m m t of debris in
Fe , \l , Ig , fu , A g ,  a n d  (r inn their time in any of tI r -~ e . a r r r a n g e m e n t s ,
el m - n t  a l an alvs is. They a iso check even tinder rude mechanical tre atr i -r i t -

f - n Th and Si; :~ is a typ ical inci mi sion Mmnc klow volunteered to send a booklet
m m m inme nra l onis and Si is common to dust describing Rolls-Royce experiences
and gre as e- s . In applyin g SOU , their to those requesting it .
av e- r rage moni t i n  ing t inc is 25 h o u r s  ; The ‘‘chi ps ’’ that are i t t  ained
t h e y  a n a i v : e  a b o u t  30 x 10 ’ s a m p l e s  per from the plugs can be analyzed in van-
y e - r a r .  o us m a n n e r s .  M u c k l o w  p a r t i c u l a r l y

Hall dwelt on -\ -\ and A ! , for analv- cited 5PM anal ysis , described in more
sis , since he- fe - -is th a t (for his pur- detail in the next talk. He also gave
poSes , at l e a s t )  XR F is limited by in- some comparison between M IA and SOAP ,
sensitivit y t o  l i ght eleme n ts (e.g., concluding that the two are largely
~g ;  about 10 ppm) mind SIR ii . too co s tly complementar y in capabilities and
and t I n - —c u- timin g. He cl esc n - ibed IA l i m i t a t i o n s , bl ent he then went on t o
as c’ery good in the’ low l i m i t s  i f  par- i~ray  that M h A  may be entirely sulfi-
t i d e concent r r ation d e t e -ction that can cient b y i tself in anal ysis of modern
he achieved , for t ) lc- ion. i n i t i r a l c a p ital engines , providing that hi gh standards
i n v e s t m e n t  a n d  f o r  t h e  good av a i  l a b l e  of  i n s p e c t  ion  a r e  m a i n t  m i n e d .  He does
s t r a r m d r a r d s , b u t  he f o u n d  A! - 

~ s more ap- not regard the ba sic limitation of
propria te (again , for his p urp oses) Ml -\ to m r a gnetic particles as serious ,
s i nce Al i s t m e —  l i m i t e d  by t h e - n e e d  t h e r e f o r e - .
to use ~a particular lamp for a part icu- Mia cklow also briefly cited al-
lar elemen t a l  - a m m : a l v s i s  (e.g., ra :ra hol- t e r n a t i v e  monitoring te c h n i ques being
low cat t i - I t -  l amp for detect ion of :n) . c o n s i d e r e d  on d e v e l o p e d .  Col l e - c t  i o n
In c i n t  n sm , Al 

- 
cran perform s imult m it -otis on a gauze in the oil I i ne win s g iven

a u r a l vs i s of m a rr y - 1 : - c - i t t  s ; the sample l i t t l e  pr aise. lie ci tee ! an e l  i - r i c a  1
i s  e x c i t e d  in an arc mind eleme r t ma l c o n -  t e c h n i q u e  w h i c h  i s  p r o p r i e t a r y , aX -
s i c l i - r a t  i o n s  a r i s e  o n l y  i n  t h e  i n t e r m - r e - t h o u g h he d i d  s t r a t e  t h a t  it has a hi g h
‘ration of the spectr a w b m i c h  arc obtraincd . ti -m pe rrat u r e- _ d - !iemnml ence w h i c h  is trou—
I h e s e  spectra cram t be very comp l e x , b l c s o m e .  He was p a r t i c u l a r l y  l a u d a -
h o w e v e r  • t rv of an i ind ict ion — coil technique ,

ball cited the importr anc e of m oni- but gave no d c -tails.
t i r i n g  the -  c h a r a c t e r  of  t t o  n i l  at all Two other investigat o rs from

i m e s , so is not to c u r l  t i n — c  the wa a r Rol ls—Royce foil o r - 1  ‘ ?- m- . Ii low . The
I a tt e - r’ns bc i m m g rio nmitored. The difficul- first gave a case his tor y of a fa ilure
N of Al spe t r .a i n t e r p r e t a t i o n  had  p re-  t h a t  w ras d e t e c t e d  in an engine of a
c luded Hall from ana lv ing f o r  W a n d  p r e - p r o d u c t i o n  Concorde  a i r c r a f t  (En-
T i  . I! is i t  i o n a l  i z a t  a n fo r  a c c e p t  i n g  g m e  83) . M a g n e t  ic c h i p s  were
this l i m i t  at ion in t e ’chn i que is 1 m m t from i i i  l i o n s  e t o • he failure detection
t~ and Ti rare components of hard n:a teri- center rat B r i s t - l .  The rel a tive d o -
a is ~a r id i t  i s  ii ke 1 y that soft -n - connp o - men t ra 1 compos it ion o f  the ch I P~ — — !  e
nie nt wh i ch - r at  e ti t I -se wi 11 wear nra i n  lv , w it h Is , N i  , Cr , and V— — p 0 1  m i t  i -
firs t, to an a l l i m v  k - r n  t o  be in either of

P.1. M i n e  k I ow j Rolls—Royce (1971) t lie t w o  ma i n  h e a  n i n g s  . 5 m b - s  e ’qu ent
Ltd. ] concentrated on MP\ . Once again , examination i f  t i n - engine verified
the method is simple in concept. Mag- th e conclusions of the ’ a n a l ysis.
nets are judiciousl y placed i n  the oil Time bearing was re-placed and the manu-
Im i t r m c r a t ion sy s ta ’ ir i . These ‘‘p l u g - - are facturer improved t I r e  g r i n d i n g  s i erra-
ron tine ly pi ml led and their part i e I e ra e — t ion t h a t  h a d  given r i ~e to the’ pr -b

r nnii n lat ion exami n ed. A goal is 90% j ar- problem .
tic Ic coll ect i i inm e f f i c i e n c y ,  but 50% The cli i p m an r a l vsis is per f- - n rri -d
is acceptable. To mee’t these fi gures , by energy-dispersive x -r ay anal ysis
th e desi gn of t b a e  housing in I t i c  n c ! g in - in ma St e m - i a n  0 )  ‘m l . It is int l i r a  I lye
bo r h i , i I  of tlac - plug is i m p o r t a n t .  h a l  I of the current S t a t  - - m t  - t h e — a r t  in
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wear analysis that the second of the lie described •i thin-layer activation
two speakers dc-voted his tal k to de- techni que under development at liarwell.
- s cribing the basis and methods of the The essence of the techn i que is to
a n a l  six technique. One point was em- irradiate parts , prior to service
pha si:e-d. The success of their anal>’- use , wi th po sitive ions. A typical
si rs does riot depend on ohtmaining pre- example would be an irradi a tion with
e n s e  absolu te element r a l ana lys is. deuterons accelerated through several
Their techni que u ses ma “rr a tio -m ethod” , mill i o n  v o l t — i to  a t o t a l  f l u e n c e
wherein the e m a s il y obtained relativ e (dose) of Io n cm 2 . Penetration
conc eri t ration (e.g., Cr to Fe) is cru- of these ions is limited to a few
cima l . The chairmaa n of the seminar , microns , typic -a lly. If the material

D a v i e s , also a t Rolls-Royce , cx- contains thc .ppropriate atoms and
p l i c i t l y  underlined the importance of the bombarding ions are suitably Se-
el e ctron micros copy for future wear lected , a small fraction (about l0~~~)an a l - x i s ,  of the atoms (nuclei) in the material

Ferrography , discussed by P . S c m t t  is transmuted to a new r a d i o a c t i v e
(N ational Engineering L a b o r a t o r y ) , i s  s p e c i e s . F o r tu n r a t e l ~~~, it is possible
n i t  m i - i w idel y-used me thod. Scott ’s to use this techni que with such corn-

d i s c u s s i o n  was  mos t  interesting in some mon a t o m — as Fe , Al , and Cu , among
of t h e -  a t t e n d a n t  d e t r a n l s .  lie showed others , and produce radioactive nu-
sl i d e s of the chr i m i t m - r i s t i c  shapes d c i  that mare gamma-ray emitters
tb n ma t w e- m a r p a rticl e -- - g ive in bearing with ac t i v i ty half-lives of days or
wea r , correlat ed with the amount of weeks. The induced activity is bio-
d e b r i s  m a —  a f u n c t i o n  of t i t l e - n- r a t i o n  time. log i c r a l l v  raarmless , according to
I n i t i a l l y , a rel a t i v e l y  large ;amo rnnt ( o n I o n , and the sensitivit y is bet—
of debr is is collected , mind i - s  charac- ter than any e x i s t i n g  techni ques;
teri:e-d by the random shapes of the a t n - m m l r m t  i o n  of 0.5 tim is p o s s i b l e .
pa m t i e l e s .  T h e r e  t h e r m  f o l l o w s  an c c -  F u r t h e r m o r e , the t e c h n i que does no t
t ended period of time in which mil d n e ces s aril y depend on oil transpor t
w e-ma r predominates; the debris Cons istS arid m a c e m i m i m l r a t i o n  of wear debris.
mainl y of disk-shaped p articles. Fi- Machine parts can , in  p r i n c i p l e , be
n r a l i s , tho - r a t e  o f d e b r i s  c o l l e c t i o n  e x a m i n e d  ~~ : l i ’ t r a  for activity.
increas es rap idl y , p o i n t i n g  to  e a r l y The po te n t i a l  of the thin layer
fail ure. The par ticles o h — c r c - e d in ac tivation technique is clear. Fea-s i-
i l i s  critical phrase are spear-shaped , hi l i ty and economy of the method re-
a fact wh n Hm certainl y is closely re- main largely unexplored and will prob-
l ra t ed t i m  the mechanisms of failure, a b l y  d e p e n d , as u s u a l , on applicati on.

- t t  h a s  d e f i n e d  an i n d e x - o f - w e a r  C o n n l o n  gave the accelerator charges
which is based on this debris pattern , as £‘S per hour which is , in i tself ,
This index is propor tional to the clii- very low. The pertinent question
f e r e r m e e ’  in  square  of t h e  a v e r a g e  area is: what does this figure tr :arm s l ate
of l a rge d e b r i s  pa n t id es and t h e  i n t o  when an e n t i r e  z a i r c r m a f t  m o t o r
square of the m average area of small is involved? If the techni que does
particles. Furth er dimagnostic innfor- achieve- a good degree of technologi-
mat ion can be ob tma in e d by heatira g the cal u t i l i : a t  ion , i t  may have  to  be
debris m i nd  observing the resulting co l - coupled n.- ith man intelli gent selection
ors of t b m e  ;- - a rt i d es. Varying rm xida- of critical siarfaces in ma device , to
t i o n p i d u e t  - give clues to the f m n i l ing bring the scale of the irradiation
mna t a -ria l . within realization.

S . A .  H o i d i n n g  (Shell Research , Ltd.) The impression t h a t  this meeting
devo t - 1  h i s  time to a somewhat detailed left with this reviewer was that wear
di s e m n s s i o n  of AL , ma m e t h o d  ha -  c l e m n r l v  m o n i t o r i n g  I s  c u r r e n t l y  in a reason-
hm as worked w i t h  e x t e n s i v e l y .  W h i l e  ab l y s a t i s f m a c t o r y  c o n d i t i o n  bu t  t h a t
I - raising its capabilities , he did ac- improvements and new techniques are
I nowledge t h a t  only small a r - u n i t s  of needed and , most likel y , forthcoming.
ma s a r r m p l e  can  he analyzed in one hatch-- One curious item came to my notice
about 10 ~l. As a re s ult , the n n e e d  by virtue of its absence. Clearl~to  o b t m a i n  goo d s t a t i s t i c s  r e q u i r e - -s m u l -  wear  monitoring is part of the whole
tiple s m a m m m ~~ l i n g .  st udy of wear , an d “the s t u dy  of fric-

T.W. u n I o n  (Atomic F.nergy Research tion , lubrication , and wear of mov ing
Establishment , Il m ar w ell) gave a paper parts In machiner y ’ is a definition
w h i c h  c o n t r a s t e d  with all of t h e  rest. of tribology . Desp ite this , I do
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not recall hearing any reference to of Dr.-Ing. 1. Stna ub. Straub de-
tribology “uring the entire proceedings! scribed the thermo aspects of the
This must be viewed as surp is a mg , at curriculum which are standard with
l e a s t , c o n s i d e r i n g  t h e  s u b s t u a m tial t n -  two possible exceptions : (I) there
hologv effort that has been mounted is no chemical engineering program
in the UK in the Last decade (see except as It exists as part of ‘ml .E. --
O\RL R- 7-7 6, by R.FI. Nunn and H. Herman: all students are exposed to basic
“An Industrial Technology Called chemical eng ineering and can special-
T r i h o l o g v - - t h e  UK x p e r i e n c e  and I t s  i z e  in t h e i r  l a t e r  c l r a s s r o o m  and the-
Imp l ic ma t ions ”). hIm e t rer one should sis work--and (2)  t h e r m o d y n a m i c s  a t
d r uaw o m i n o u s  c o n c l u s i o n s  f rom t h i s  s i n -  TU MUnchen means a more-or-less equal
g le  o h s e r v r a t i o n  or w h e t h e r  i t  m e r e l y  m i x t u r e  of p hysical chemistry and
reflects a d i v i s i o n  of a r t i s a n s  i n t o  h e a t  and mass  t r a n s f e r - - t h e  two sub-
those who monit o r wear and the remain- jects are treated in a fashion that
ing tn ibo log ists is unc le- ,ir to me. seemed to me t °  be r a t h e r  m o r e  i n t e -
(A. Sosin) grated than in corresponding US cur-

ricula. The upshot of these policies
is an M .I m . graduate with a goodl y
amount of chemical eng ineering ther-
modynamics linked with transport phe-
nomena. Part of the development of

T I I I RMO AND FLUID ImYN\ MI CS RESEARCH AT t h i s  app roach  i s  p r o b a b l y  due to the
influence of the notable’ ancestry

- 
of the Institute which , besides Linde ,

The Technisc he Universit li t is sit u - includes Wilhelm Nusselt who held
a ted very near the Munich town center the chair from 1925 to 1952 and was
mind is similar in c-sternal appearance fo l l o w e d  by E r n s t  S c h m i d t  who n . a s
to the many historical edifices by “Ihe Professor ” tint ii 1960.
which i t is surrounded. Wi t h i n  the A tour of the Institute includes
impos ing and so m e w h a t  austere stone  a d i s p l a y  of e q u i p m e n t  t h a t  is p n i m i -
walls , r n m a n m v  of w h i c h  still hear the tiv e by present-day standards but
scmars of war , there is an atmosphere nevertheless , in the hands of these
of nostal g ic progressiveness where , pioneers , ha -s led to nt- s uIts that
f o r  i n s t a n c e  , m a u t m i m - r a t i c  d a t a  a c q u i s i -  s u r v i v e  as l a n d m a r k s  i n  the annals
tion systems are utilized in steam of heat a n d  mass transfer. Today
conden sat ion experiments in the same the research programs (at least the
rooms where’ C arl  von L i n d e  w o r k e d  t o  ones I saw) a r e  s t i l l  mostly experi-
perfec t the proce ss ot  rair liquefac- ment mn i in nature , but the lahoraton-
t i o n .  My v i s i t  t h e r e  included the ies are well equipped with modern
Ins titute for Thermodynamics mind the rand sophisticated equipment and in-
Institn a te for Fluid Mechanics , both strumentation. These projects may
of w h i c h  are w i t h i n  the  F a c u l t y  of ‘he- he categonized as being concerned
chanical Engineering (Fachbereichs with basic thernodynamic properties ,
M - a s c h j n m e n n . e s e n ) .  m u l t i - ~ a h m a s e  and convective heat trans-

A h - m m t  600 s t m i d c - m r t s  e n t e r  t h e  ~1 . 1 - . fe- n’, r a n d  g a - i  dynamics.
p r o g r am e ach y e a r  i t  TU M i l n e h e n , and In several experiments the prop-
two-thirds of these s u r v i v e  preliminary e r t i e s  of  s u b s t a n c e s  n e a r  t h e i r  eri-
c- saint s and go on to comp lcte the program tical points are being investigated
which lemads to the Diplom -Ingenieur by means of an unique optical appara-
ra t t e r  4 .S to 5 v e ’ m a r s . there are about tus to determine the refrm ictive in-
.~S Lehr stUhle ( C h r a i r s  or I n s t i t u t e s )  dices of the various p hrases and there-
wi thin the ‘I.E. l-acu l tv , and t h a - s e 1-v their densities. W . Rath ien is
o p e r a ’ e t o g e t h e r and separ a tely to pro- measuring the surface tension of water
vnde an i n i t i a l l y  broad and (in the over a range of conditions from the
last two years) pro gressively more’ fo- tri ple point to the criti cal point.
caased education -al program , including Along with the refraction measurements
a thesis rand final q u a l i f y i n g  exams, to characterize the liquid/vapor stmat e ,

The Lehrs t uhl A fUr I l a e r m o d y n r a r n i k  he optically measures the rise of
is headed b y Prof. I)r. -I n n g . II . G r i g u l l  t h e  l i q u i d  in cap i l l a r i e s  to d e t e r -
whose temporary assi gnment to Univer- mine surface tension. A considerable
sit-- administrative- d u t i e s  has caused amount of ~-r.perim enta l finesse has
him to leave the Institu te- in the hands gone into the desi gn of this apparat u m- - ,
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wh i ch must w i thstand hi gh p r - s s u r e s  a n d  s o p his ticrat e d system of instrumenta-
ex cur —i ons from cr so genic t i  c r i t i c a l  tion and data racqui snt ion to measure
p o i n t  t e m p e - n a t e a r e s . t he p h e n o m e n a  m a s s o c i a t e u l  w i t h  steam

K. Scha- t fler I c  working to deter- m o r m u l , r r , r a t i o n  on ice. The origin of
mine a~~~mn r a t e l y  the e m ijo r co es istenc e this problem is the p o t e n t i a l  n u c l e a r
l i n e  of w a t a - r  and  h eavy  w a t e r  n e a r  their r aicident situation in which it was
c r i t i c a l  p o i n t s .  These and sec-eral t h o u g h t  that rap id condensation of
other exper n mma ’ r n s rare p r ar t of a p r i g r a m n  es caping steam w o u l d  be m a r t  effect i c e
to improve present equations of st a te’ me ans of preventing overpuessures
far  pure ’ - - r n h st. anc es ari d mix t aares near in re - actor i r r t r a i n e r  vessels.
the crn n~~- a 1 s t a t e .  In  a n o t h e r  c - s p u n -  N o t  a ll of ‘~ ue projects can by
men r e l a r -  ‘o c r i t i c a l  p o i n t  p r o p e r -  m e n t i o n e d  h e r e , b ut  I w o u l d  l i k e  b r i e f -
t i e S , H. R e e k e ’ r i s r i s i n g  ma holograp hic - lv t o  d n r a w  a t t e n t i o n  t o  t h e  work  of
real-time inter fe - rome t - r to determine S. Bloss , who hm a -r developed an analy-
the the r m a l  conductivit y of CC , near tidal model for the seasonal t emper a-
its c r i t i c a l  point - -\ e a n m i l u L t  ing n a t a l —  t u r e  d i s t r i b u t  i ons  w i  t h i n  I r a ~-es  and
lic t i l m , deposited on a t h m . k  glass has verified his predictions with
p l n ’e , i - s m — e d  t o  p r o c - i d e  the heat input f i e l d  r r r e : a s u r em e nt s  ( t h e  r e s u l t s  were
‘o t h e  f l u i d , m i n d t h u  fluid’ s thermal excellent--so good that Bloss feels
di f t u n ’ - vi t - - is ca l cu lma ted from the me ra um — that he must brav o pie k~-~h the ri ght
a i r e d  t emper a t u re f i e l d .  The o p t i c a l  lake). The work of K. Racier also

tha il allows close- m o n h r - - r  i n g  o f  c o n -  deserves mention. He is - r akin g heat
ve e t i v e  fluid motion which , at hs’, been transfer me asurements inn hi gi m S l ueeml
hy , othe’ snze d , his led to erron - uumr s con- flow wi t h  special r a tt e -ntio a t o  the
clu s ion s f r o m  ‘ m e . a - - u r e r - m a - n m t s n u r i m l e  by more- e f f e c t s  of p r e s s en r e  g r i d  i e n t  and free-
c o n u e - u t i o n a l  methods. stream turbulenc e . rhe latter expeni-

In addition ti c c r i t i c a l  p o i n t  cx -  m e n t  i n v o l v e ’ s t h e  use  of a l m a r g e
per Imcnts , — e v o ra l muther proj ects are conti n m u n o m a s - f l o w  o ;uen-e- i r c u i t  wind tun-
n o t e ’ s  r ¶ h b ec ra t ise of the c--s trem e ram b i — nd b lowing r h i - u t u a g h a twa, -d inrre nsiona l
ent cond r’ ions involved. One of t!m e’se’ l a~- mil nozzle w i t h  segrne’nted heroi-
n-i ‘he me a-surement of tlne -Joule —Thomp son trr inm s fer sur fr a e e’ s . In all of the
coefficient f i r water a n d  S t e r n  in the projects I s a w , I wra s p a r t  i c u i r a r l y
c r i ’ i c m i l reg i on and  in  t h e  v a p o r  r e g i o n  i m p r e s s e d  w i t h  t h e  h i g h q u a l i t y  of
at pre ssanres map to MOO bar and tempera- equi pment available to t h e ’  s t u n l e n t
ture s as high as 800 C. An o t h e r  is de- re - sc- m a rcher- - a n d  the ideal a ll ocati ’n
ermi n ation of t h e  r h e r m o d y n a r l i  p r o p -  of space’ m ind f- a~~i l i t n e s  for each ex-

er ie s of ‘ s o l i d s  undergoing shock im- p e ritn ent. B ec a m - s e ’ of the n a t u r a -  o f
pin gem en r (in which p r e s s u r e s  on the rno~~t of th i s  wo r k , a good deal of
orde r of lO ll h - a r and temperature- s of speci al ized model work was needed ,
seve r a l  thousand degrees are r e -ra l i zab le) , m a n u a l each setup featured a conside r able

lh e I r n - t i t - m e e  for The rmod ynam ics amoun t of i n n n i v a t i v e ’  e x p e r i m e n t a l
has long been a sou rce of mue - w informa - desi gn on the p r i nt of the — tu d en t
tion in the area of tuc - -j C r a s e  heat trans- reser a r-cher .
for , mind this area remains as a matter ~t the Inst i r a t e  f u r  I luid Me- c han-
of prime im a t n c - s t . In boil ing he mit ics I ‘s-a s welcomed by Prm u t ’. Dr. -lng
r r a t r ~~fcr , 1 . Dle ’s- se ’lhor s t is condu cting I. Trniekenhrodt , a wcll .k nm cwtn member
a -sy st ematic inv es tigation of fl u e  ef- of the il l e a s t n i o u n s  German communit y
fec’s of convec tion flow velocity and a d fluid d v n a m a m i c i c t s . Hi s text b ook
- u i - fa c e c o n d a r i u n i s  upon pool boiling on airp l a ree’ aerodynamics , coa ea thor -d
and burnout h e a t  flux. A similarl y sys- wi th II. Sch licht i n g  and long a stared-
t enara t ic program of research is being by of turopean -s t u n t u - n t s  in fluid dy-
u n d e r t a k e - n  by P. W m a a - s  to , !a-termine the n - a r m  ics , is soon o he published i n
f u n d a m e n t a l  b e h a v i o r  of v a p o r s  u n d e r g o -  l n m g l i s h  a s  a single volume conden ms ma-
i f l e  dropwa se c o n d e n s a t i o n .  I n  t h e s e  t i o n  of  t h e  t w o - v o l u m e  original.
l a t t e r  e - s I m ~- r a m e n t s  o p t i c a l  m i a - . a ’ s u r e m e r n t s  Truc kenhrodt , with becoming mode st~’,
p l a y  an  im p o r t a n t  role , .a- - t l i a v alwa vc ap olo g izes f u r  contrib uting t o  the
have- i n  t h e  I n s t i t u t e , i n  d e t e r m i n i n g  “ l i t e r a t u r e  exp l o s i o n ” , bu t  i t  i s

a t i v c  S i t e  d e n s i t y  and the growth and likel y that the t e s t  w i l l  be most
di s t r i 1 m t ion of individua l drop s. PTFE welcome i n  I r u - l i s h - - m j a - a k  i n  c o u n t r i e s .
and precio ei~ metals mar , - being u a s e ’ l a c As in the p a s t , T r u c k e ’ r a I a n u i ~ I t  ‘ s main
coating s fa r  the ve r t i c a l  heat t r a n s f e r  i n t e r e s t  i s  I n  p r o v i d i n g  t’n eg i n i t ’ c ring
su rfaces . K. Trambauer employs ma tools thma t are accurate an t ‘e~1 i a b l e ,
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and yet simple enoug h In concept and continuing, it is n ot e -w uurthy that
a p p l i c a t i o n  to  be of s e r v i c e  to  the de- Friedrich now plans to direc t his
si gner. As leader of the fluid mechan- attention to theoretical problems
i c s  program at TV Mllnchen, he has influ- in  turbulence.
enced his staff and students in this Truckenhrodt joking ly describes
direction and , qcaite recently, has himself as the “son ” of Schli c~t ri n g
guided the research programs in direc- and , therefore , the grand~ on of Prand l .
tions that are in alignment with the There certainly is a natnonra l hen -
changing needs of the industrial commu- tra ge associat ed with the history of
nity. Thus while a fair amount of high- fluid mechanics in Germans - , and ra l-
ly theoretical and basic work is yet though this is not something that
to be found in the Institute , there are is flaunted in German institutions ,
new areas opening up such as the aero- it stimulates a certain amount of awe
dynamics of buildings and bio-fluid in the visitor from the Se’w World.
mechanics. In 1868 , when the TU MUnchen was

The bio-f luid mechanics projects founded , such notable ’s m a s  S t o k e s ,
are entirely theoretical and include Rankine , Ni rchhoff , Kelvin , Lord
the stud y of problems in topology re- Rayleig h , Reynolds , Boussinesq ,
lated to unstead y flows , the boundary Toukowsk y, and Lamb ranged in age
layer anal ysis of flows containing from 49 to 19. It was the dawn of
spherical particles , and the considera- a golden age in fluid mechanics , and
t i o n  of t he  flow of non-Newtonian fluids Prandtl , who was to earn his doctor-
in ma rteria l passages. In the aerod ynam- ate in elasticity at Munich , was noth-
ics of buildings , there is an analytical ing more than a gleam in his father ’s
e f f o r t  to so lve  the  N a v i e r - S t o k e s  equa -  eye . (R.H. Nunn)
tions numerically for the flow past
sharp-ed ged structures and to determine
the diffusion of effluents in such flow
fields. This work is complemented by
an experimental program to determine
the environmental impact of chimney ex-
hausts. Other experimental activities , lEE INT hRNATIONA L CON F E R E N C I ; ON
under the direction of R. Fnimberger , MILI IMETRIC WAVEGUIDE SYSTEMS
include an investigation of flow phe-
nomena in h e a t i n g  and  v e n t i l a t i n g  e q u i p -  With long-distance telephone traf-
ment and a study to develop scaling fic growing at rates between 3% per
t e c h n i q u e s  to e s t i m a t e  b u i l d i n g  w i n d  year  for  some countries and 27% for
loads from model tests , others , plan s must be made for large

Both experiment and theory are con- increases in the capacities of their
tributing to Truckenbrodt ’s results on telephone networks over the next 10
the behavior of the flow past yawed or 20 years. The implementation of
w i n g s  i n  s u b s o n i c  and  s u p e r s o n i c  f l o w s , these plant is based on the available
and there is a continuing interest at and a n t i c i p a t e d  t e c h n o l o g ies  w h i c h ,
the Institute In the general area of at present , include coaxial cables ,
measurement techniques. This includes microwave point-to-point radio lI nm k s ,
a project presently underwrav to catalog satellite-borne relay stations , mi l-
the various experimental design param- limetric waveguide systems , and
eters (such as geometry , materials , and optical-fiber transmission.
thermal compensation) that can affect Of these five , the first three
t he  o u t p u t  of p r e s s u r e  t r a n s d u c e r s ,  a re  i n  w i d e s p r e a d  u s e  bu t  have  t h e
There are several fundamental studies disadvantages of ma bandwidth limited
in t u r b u l e n t  s h e a r  f lows  and the neamer- to about 25 MHz for coaxial cables ,
i ca l  c h a r a c t e r i z a t i o n  of t u r b u l e n c e  by a w i d e r  hut a l r e a d y  very crowded spec-
Spi t r a l  t e c h n i q u e s .  U n s t e a d y  viscous t r u m  for micro wave radio , and t h e  d i f -
f lows  are a l s o  of p a r t i c u l a r  i n t e r e s t .  f i c u l t i e s  of t h e  n e c e s s a r i l y  g l o b a l
In the area of rarefied gas flows , R. administration of s a t e l l i t e s .  O p t i c a l
Friedrich has been a regular contribu- transmiss ion t h r o u g h  g l a s s  f i b e r s  is
to r  to  t h e  body of a v a i l a b l e  theoreti- being widel y investi gated and improved ,
c a l  k n o w l e d g e .  A l t h o u g h  this w o r k  i s  b u t  i t  has  yet  t u n d e r g o  s u f f i c i e n t

life testing, manufacturing qualit y
control , etc • , b e f o r e  f i r m  p l a n s  for
i t s  c o m m e r c i a l  use can he m a d e - - p e r h a p s
In  t h e  l a t e  1980s .
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Work on mil l imetric waveguide sys- because of t h e  g r e a t e r  d i s p e r s i o n  and
t e n s , on t h e  o t h e r  hand , has  been g o i n g  a t t e n u a t i o n  per  u n i t  d i s t a n c e  in  g l a s s
on ever since the early l930s , when fibers , which necessitate a somewhat
Sergei Schelkunoff , George Southworth , shorter spacing between repeaters--
and o t h e r s  a t  t he  Be l l  Telephone Lab -  p e r h a p s  10 km as compared  w i t h  20 .
oratory found that electromagnetic The repeaters must in every case
wav~’s will propagate through metal recover the ori ginal pulses from the
p ipes. In particular , Southworth ’ s digi tal si gnal and must produce a new ,
1938 patent on waveguides recognized clean si gnal in order to keep the ef-
t he  p o s s i b i l i t y  of u s i n g  p ipes  of c i r -  f e c t s  of n o i s e  and  v a r i o u s  s y s t e m  im-
c m n l a r  cross section for the long- perfections from building up and
distance transmission of microwave si g- causing errors. Hence , the repeater
nals. A circular waveguide allows locat ions are the places at which to
these  s i g n a l s  to p r o p a g a t e  in r o t a t i o n -  b r a n c h  out , t a k i n g  o f f  some c h a n n e l s
r all y sYmmetric modes designated TE0 m of information and inserting others.
whose electric fields are confined to The di gi ta li :-a t ion of a voice wave-
the 0 direction and fall to zero at form is effected by looking at (“sam-
the wall of the waveguide , thus result- pling ”) it 8000 t imes a second and
i n g  in an unusually low attenuation usually representing each observed
of the si gnals per u n i t  distance value by 8 binary digits. Because
traveled. 8000/s exceeds twice the 3.4-kflz high-

This work has now reached the stage est voice frequency, these samples
where m illim etric-waveguide equipment suffice for the perfect reconstruction
is read’a’ for installation in commercial of the voice waveform at the receiving
service , and decisions are being made end , apart from the quantization error
as to whether its high initial cost due to using only 7 or 8 dig its. Thus ,
can be justified in terms of its ex- ab ou t 64 , 000 b i t s / s  m u s t  be transmit-
pected benefits over the next two dec - ted for each voice channel.
rades , during which the amount of traf- The British waveguide has a band-
fic it carries can be increased rela- width of 80 GHz , extending from 30
tive l y inexpensively by employing more to 110 (‘dlz, which is divided into 128
and more  of i t s  e x t r e m e l y  l a r g e  bands  of w i d t h  560 M l l : - - t a 4 of them
bandwidth--about 80 GH:. In this con- carrying signals in each direction
t v - s t the Ins~~itut ion of Electrical En- at a rate of 250 Mbit/s each. The
gineers sponsored a Conference on M i l l i -  s y s t e m  t h u s  w i l l  have  a c a p a c i t y  of
m e t r i c  W a v e g u i d e  Sys tems  a t  i t s  London 250 , 000 two-way voice channels , which
h ead q u a r t e r s  f rom 9 to 12 November de- will be doubled when , later on , 4- phase
v o t e d  p r i n c i p a l l y  to t h e  p r o g r a m s  in  m o d u l a t i o n  of the carrier freqcaencies
this field of 6 countries--France , is substituted for the initial binar y
W e s t G e r m a n y ,  I t a l y ,  J a p a n , the 1JS , phase-shift keying (PSK . The s y s t e m
and t h e  U K .  w i l l  s t a r t  out , however , by u t i l i : i n g

The B r i t i s h  Pos t  O f f i c e  is m a k i n g  o n ly  t h e  3 0 - t o - 5 0 - G H z  p o r t i o n  of  t h e
plans to install a waveguide system spectrum , leaving the hi gher frequen-
over the 123-km route between Bristol d e s  for imp l ementation later on w ith
and R e a d i n g  a n d  to put i t  i n t o  r e g u l a r  perhaps  improved equi pment.
s e r v i c e  as e a r ly  as 1982 ( h u t  1986 was  On t h e  l a s t  dla v of the Conference
a l s o  m e n t i o n e d ) .  P r a n c e  and  t h e  us t h e r e  was a v i s i t  to  the  I JK Post O f -
presented somewhat less definite sched- fice Research Centre ’s new facilities
ules with comparable or sli ghtly later at Mart lesham Heath near Ipswich ,
target dates , hut Italy and J a p a n  did Suffolk (75 miles no itheast of London),
not offer any dmate s , although the 27% where the Post Office ’s 14-km test
annual growth in telep hone traffic in link could he seen in operation car-
J a p a n  as compared w i t h  7% for the tIM rs’ing voice and color-television
indicates a clear requirement. Germany, signals. Devices for its fabrication ,
on the other hand , bec aus e ’ of its lower inst allation , measurement , and main-
g r o w t h  r a t , ’ , h a s  dec ided  a g a i n s t  t he  t e n a n c e  were  m a l s o  d i s p l a y e d .  Par t  i-
lmp l ementatm u un e of a waveguide ss’stem . cipating in the  e x h i b i t i o n  of equ i p -
St a r t  i n g  i n t h e  l a t t e r  l9 80s , the’ m i l -  men t and t e c h n i q u e s  were  not  o n ly
l i m c t r i c  w a v e g u i d e  sy s t e m s  w i l l  he r e p r e s e n t a t i v e s  of  the Microwave Trans-
supplemented by u~uti cal guided-wave mission Sys tems  D i v i s i o n  and t he  Ma-
systems. The latter will prob ably terials Div ision of the Post Office

~;e r v e  for  s h o r t e r  t e r m i t e s  a n d  for  l o c a l  R e s e a r c h  C - u t  re , hut also numerous
di s ‘ r i f a m e  t ion in d e n s e l y  popu  I at ~ el rare

26

-- 
- -

~~~~
—-‘

~~ - -  _ _ _ _ _ _



ESN- 31-I

peop le rep resenting the manufacturers Heidelberg and the Po-~t Office ’s cen-
who supp lied por tions of the system tral eng ineering head q u a r t ers  in
to the Post Office . Da rmstadt , which was begun in 1974 ,

A very wide range of technologies was terminated in 19Th .
goes into the creation of such a sys- Because of the 2 %  annual rate
ten , from the theory of electromagnetic of growth of telep hone traffic in
propagation and the fabrication of .Tmapan , a w:aveguide system is definite-
millimeter-wave diode amplifiers to l y  being planned for that c o u n t r y ,

ma a m t ~ f o r  l o c a t i n g ,  remov i n g ,  and  r e -  to  b e g i n  c o m m e r c i a l  s e r v i c e  by 1 Y 8 7 ,
placing a damaged section of waveguide hut no definite date has y e t  been set .
in the shortest possible tim e . The Their system , called W-4 (CG , is to use
theor of random processes enters the the 43-to-87-GHz hand in 51-mm wave-
p icture not only in regard to the ef- guide w i t h  a 15- km s p r a c i n g  b e t w e e n
fect of noise upon the reliability with repeaters (on account of the relative-
which binary di g its can be transmitted Ic l a r g e  amount of cur vmature of the
!m mt also in connection with the imper- route) to provide 300 ,000 t w o - w m a v
fections in the shape of the waveguide , telephone channels , each cmarrier con-
which ~onvert some of the desired TE01 veying 800 Mbit/s by means of 4-phase
mode i n t o  o t h e r  modes , t h e r e b y  a t t e n u -  m o d u l m a t i o n .
a t i n g t h e s i g n a l  a n d  r e n d e r i n g it more An important difference between
s u — c e p t i b l e  to the effect of noise , one c o u n t ry  and another lies in the
Thus , i t  i s necessar” to determine cost of acquiring ri ghts of was’ for
the power spectral densiti e s of the la y ing waveguides ~m nd building repeat-
curvatures , diameter s , etc., of the er stations. In the I l K  t h i s  co st
w a v e g u i d e  ras  r andom f u n c t i o n s  of  p o s i -  a p p e a r s  t o  be lower than in the US ,
tion along the guide in order to know and space seems to be available in
what these geometric imperfections will IlK earthenware ducts for future opti-
do to each radio frequency in the guide. cal fibers , whereas in the US new
In particular , spatial frequencies steel ducts will he required.
up to 12 cycles jeer meter have detri- Conference sessions dealt wi t h
mental effe cts , and hence a very care- overviews of the six countries ’ sv s
fial measuring program is required along tems , w-maveguid e desi gn and production .
with fast Fourier transfor m ation to routing and lm i vin g , characterization
obtain the required spectra . of installed waveguid e’s , rf multip lex-

The six countries ’ wavegu ide sys- ing, r e p e a t e r s , a c t i v e  c o m p o n e n t s  and
tens are similar in that all use approx- devices , and system aspects . A n ONRL
imate ly the same band of frequencies report is being prepared that offers
and a l l  use w a v e g u i d e s  w i t h  diameters some further detail on the papers and
between 50 and 70 mm. Similar ap- on the discussions they engendered.
proaches were developed independently But it may be of interest to report
to many problems , but the six differ here the discussion concerning the
considerably in other respects. For question of the pipe suppliers ’ will-
example , th e }:rench system uses only ingness to use the power spectral den-
helical waveguide , and the British sys- sity (PSD) of the curvature as a cri-
tern uses it except in sharp bends ; ten on for the acceptance of their
t h e  US system uses di el ec t rica lly -li ned product. It was reported that , al-
w a v e g u i d e  for  99% of t h e  route , i n s e r t -  though  t h e  concept  was  no t  r e a d i l y
ing 1% of the helical waveguide for grasped by either vendors or buyers ,
t h e  s u p p r e s s i o n  of s p u r i o u s  modes ;  and t h e y  came to a p p r e c i a t e  i t  because
the Japanese system uses 20% of helical its use permitted the acceptance
wraveguide. of lots that would  otherwise have been

The F rench  have  b u i l t  a 15-km t e s t  r e j ec t ed . Moreover , the  p e r i o d i c i t i e c
system between the headquarters of the in waveguide curvature show i n g  up
(entre National d’Etudes des T~ l~ com- the PSD were found by the Bt-11 Tele-
m u n i c a t i o n s  in l , ann l on  and the  ~a t e l -  phone L a b o r a t o r i e s  to  correspond to
l i t e  g round  s t a t i o n  at  P leumeur -B odou , r e m e d i a b l e  fima w s in the manufacturing
transmitting 560 Mbit/ s via each car- process that e° id be co r r ec t ed
n c r  in the  band f rom 31 to 60 C,Hz by q u i c k l y - - i n c r e a s i n g  the  y i e l d  and
means of 4-phase PSK to provide a total improving the qualit y of the product
of 150 ,000 voice channels. But the in real time , as the PSD was evalu-
45-km German test system between ated by a microcomputer on the pro-

duction line.

t
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The Conference was attended by 241 their exposure in the media , however ,
reg istrants--half from the Ilk and a I doubt that it is widely known that
sixth each from the US and from France. the statement is also true from the
\ sixteenth each came from West Germany , point of view of academic enterprise ,
I t m u l v , m i n d  J a p a n , and  t h e r e  was a s m a l l  an o b s e r v a t i o n  r e s u l t i n g  f rom my re-
sc a ttering from five’ additional coun- cent visit to eng ineering departments
tries. The Soviet Union , which had , at two Belfast schools of hi gher edu-
an its u —m ea l way, partici pated in the cation. Queen ’s University of Belfast ,
I l l ’ s 19 () conference on “Trunk Tele- as it has been known since 1908 , was
c omm u n i~~- a t  io n by G u i d e d  W a v e s ’ , was  founded as Queen ’ s C o l l e g e  in 1845 ,
i n v i t e d  to  p r o v i d e  a member  f o r  t h e  t h e  yea r  b e f o r e  the  d i s a s t r o u s  p o t a t o
or ci n l: ing committee of the present famine in Ireland . About eight miles
(onierence , but there was no response n o r t h  of the cit y c e n t e r , a l o n g B el f a s t
wtr, t eve’ r , m u S t as there had been none Lough (Bay), is Newtownahbey where ,
in connect ion wi t~r the International in l9 ”l , Illster College of The Northern
S :osium on Information Theory that Ireland Polytechnic w a s  founded.

place in ~we’den in Tune lQ”6. I found these institutions to be in-
(Tb - hypothesis that all foreign travel tere sting in their similarities as
by Soviet s cie- n ti ’~ts and eng ineers had well as in their differences , some
been cut off for want of forei gn cx- of each of which will become apparent
chan ge - in Tune was . l i sp r o v e d , however , below .
when five Soviet scientists showed up At Ulster Co1le~~ cry host was
a w e e~ later at an international con- Prof. U. MeCloy , whose reputation in
ference on fluid mechanics at Fnschede , the field of fluid power control ,
The N e t h e r l a n d s . )  Fven in t h e  ca s e  i n c l u d i n g  t he  c o - a u t h o r s h i p  of a wel l -
ot meetings i n  I.astern Europe , Soviet received textbook , w a s  one of t h e
part ici pants fail to a r r i v e ’  on time , chief reasons for my visit. McCloy
rind tho ’-~e’ who show up are likel y not is Director of Studies of the School
t ee he the authors of the papers in the of Mechanical and Industrial Engineer-
program. ing of the Facult y of Technology, ma

The 62 papers presented at this position he has held since about
Con ference . m e  availab l e’ in the two years ago when he “emigrated” from
xv • 250 compressed , two-column type- Queen ’s University. Thus McCloy is
written pages of the conference pub li- the new head of a new facult~’ in a
cation. It can be obtained for £12.10 , new college , and the virtues and diffi-
overseas postage included , from Peter culties of his situation are  appar-
Peregrinus , l td . ,  I l l  Pub l icm a t ion Sales ent. There are about 5000 students
Department , Station House , Ni ghtingale at Ulster College , about 20% of whom
Road , Hitchin , Hertfordsh ire S65 1RJ , a re  e n r o l l e d  in  eng i n e e r i n g  p r o g r a m s .
Eng l a n d .  I t  c o n t a i n s  a great deal Althoug h the emp hasis of the College
of information about the many aspects is supposed to he on the Higher Nation-
of mi ll imetric- w aveguide communication m al Diploma--a sort of technology
systems and the various approaches that degree for extra-qualified
can be taken. It ,also includes a paper technicians--this is a goal that is
on a l a r g e  r a d i o - t e l e s c o p e  whose e le -  e a s i e r  to  s t a t e  t h a n  to  e n f o r c e .
m e n t s  a r e  t o  he l i n k e d  by m e a n s  of m u -  Many s t u d e n t s  seek the  BSc and  h i g h e r
li rm .t ric waveg raide s ; this connection degrees , and there is an easily-
i nvolves many of the’ same prob l ems and understood restlessness among the
s o l u t  i ons  as in t h e  c o m m u n i c a t i o n  young  f a c u l t y  to push t h e m s e l v e s , and
a p p l i c a t i o n .  ( N . M .  B l a c h m a n )  t h e i r  courses , In t he  d i r e c t i o n  of

more advanced engineering practices.
McCloy does not openly discourage
these trends , although i t  is  c l e a r l y
a difficult problem to maintain the
t e c h n o l o g y  emphas i s  w h i l e  a l l o w i n g

B E l F A S T - - P R O G R E S S  IN THE T H I C K  OF IT and even p r o m o t i n g  research  ac t iv i -
ties for his faculty. It is a dilem-

My entry for the Understatement ma that Is refreshing these days ,
of t h e  Year  Award  i s :  “There  is  a lo t  though , s i n c e  the b u i l d i n g  of a re-
going on in Belfast these days.” Be- search program upon a foundation of
cause of an unfortunate relationship har d-nosed practical engineering is
between the viciousness of events and somewhat the Inat erse of the problem
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f a c i n g  man y older ins titut ions. As the Head of an cng inee1~ ng facul ty,

Queen ’s Universi ty is an examp le of rind as someone who is per sonall y con-

the latter , and there is a tangib le cerned with the pro speritY of the local

air of comp etiti on between the 
two communitY , McCloy h a s  begun to develop

in stitution s, 
a program to answer the question:

McCloy ’S most recent research in- “What can the p olyt e chnic do for local

tere sts have been the use of 
optimi za- indus tr Y ?” He has inv ited rcpre~ en-

ti on techniques in the desi gn of hy- 
tat ives of nearby indus trial firms

drau liC servomechanisms and the study to come to the campus rand discuss

of cavita tion effects in fluid power their diff l cul t i (~ 
wi th his staff.

systems. These activ iti es have been McCloy feels that this has been cmi-

tempor aril Y limi ted , however , on ac- nentl y successfu l W 1 t h i f l  only a few

count of his adm i~~iStrati~
’e respofl si weeks h i s  eng ineer ing experts have

b il it ieS and hi s involvem ent in the cone up w ith seve rm a l ide’ ra — that have

emerg ing research programs of 
his staff , been put to use and arc pay ing off.

Mr. Ian Laurenson is conducti ng The d i sti ngui shing features of these

an extensive Science Research 
Council ideas are their relevance rand simp l i

supported exper iment al program to de- cit y: a new oyster-be d comp lex that

termine optimum design cri teria for has created ~5 jobs , a pr oduction

hy drost atic face seals. His current scheme for waterp roof clothi ng th at

main intere st is in the blockage of 
bene fits the loc,a l fishing and tex-

the lubric ant ifl these devices , and tile indu stri e s , and several ether

his efforts have thus far led to sev- projects cu stom m rmde t o  fit the needs

eral desi gn innov ations which li mit and cap abili tie s c t  local consumers

the extent to which oil contamina nts m ind manufacturers. ~ter los’ is ohvi-

reduce seal performance. 
ously exci ted about these ini t i ,a ti ves ,

Dr. Ian Stevenson has developed 
and he is pres sing him self and others

a hig hly refined axial vortex amp lifier to expand the program. Community

for use with liquid s. Ill s des ign is awareness is a matter of mi ssio n at

the result of a matr ix of experiments 
Ulster Col lege and it is 1i kew i~ C

that have determined the optimum geom- of inc rem is ing concern to hen scholar-

etrie s for the vortex chamber and 
the ly big siste r , Queen ’s ti n i v e r - - i t y.

exhaust passaGe. His amp lifier fea- it is perhaps mi sle ading t O  tal k

tures a conical pickoff element in of Queen ’s as an “old” univ e rsity,

which much of the control flow present since it s h i sto r \’ has included con-

in the exhaus t is isolated from the siderabl e growth in ~tm a ff , student ,

main flow . The result is a large in. and facilit ies. ~ t the p rese n t time

crease in turn-down ra tio (throttl ing there are about hOOD students at

effect). The g ro up has also worked 
Queen ’S , i n c l u d i n g  abou t  600 p o st g t a d -

~.ith b i stable flui di c ampl ifier s for uate students and a sim ilar number

use w ith li quid s , and future research 
of teaching staff. In Mechani cal

in f l u i d  control device s w ill empha- and Indu strial Ingi n een in g th ere at e

size the contro l of liqui ds , rather about ~o students in the und crgtadu-

than gases , by fluid ic means . ate program and about a dozen more

In the area of fluid power contro l , pur suing advanced degrees. 
The I eee’I

Dr. A. Marti n is conductin g an inves of student enro llme nt is adequate ,

tiga ti on into the non-linear behavior 
at least when co rmp aret wit h the free-

of serv omechanism5 . His experimental world scene in techni cal educ ation ,

equipment is designed to measure the 
but there is p lent of hope at Queen ’s

breakout forces acting in the actuators that it w ill not get w etse. The open-

of such systems , and h is pre li m inary in g of the Polytec hnic “~ ust down

conclusio n ~ S that in typic al systems the street ” has not helped m atte r s

it is the servov alVe chara cteris tics and , in fact , sever al of the fa cu it ’

that dominate the nonlinear effectS , 
feel that the expansion of educa tion-

many of w h i c h  have been erroneo usly al fa cili ties in N orthern i n  c - l and

a t t r i b u t e d  to the ac tuato r. has been i r r e s p on s i b l e .  (Some w i t h

McC l oy ’S l ea d e r sh i p  p o s i t i on  had whom I t a l k e d  used stronge r words. ’l

led his’ Into another area that 
ni ght In M.1 . at Queen ’ s t h e r e  a re  sev-

be just a’s reward ing as research , if eral areas of research streng th , in-

not to him then certainly to others . clud ing very-high -Pr1~
55
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technology

The econom ic situat ion in Belfast , to (under the Department Head , Prof.

mate another understatement , 
Is st icky. B. Crossl and) and two-stroke 

eng ine
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de sign under the supervision of Prof. computer program to tailor the seal
.1’. Blair. The latter effort has es- confi guration to obtain specific gap

tra b l ishe d a worldwide reputation for contour s and pressure distributions.
Queen ’s a ’- i s w a r e of innovation and The goal here is an optimum design
experti s e in small eng ines for every- that will l i m i t  leakage and maximize
t h i n : f n ~~r~ l a w n mowe r s t o  m o t o r c y c l e s , the- operating range (pressure and shaft
a nd th ~- de signs of many Ame r iez a n , l e a ro- speeds) of the s e a l .  The e f f o r t  c o u l d

pe- .an , and  I m a t e m a f l C s C  vehicles show ma I c - a d  t o  t h e  use  of s u c h  s e a l s  a t  re la-
marked R e - 1 f m a ~~t i n f l u e n c e .  T h i s  i s  ma tivel y low pressures rand with l ow-
h i t  of a sore -  l i n t  in t h e  D e p a r t m e n t  v i s c o s i t s -  l i q u i d s  s ’j ch as w a t e r .  The
as many feel t h r a t  i t  h r a s been a great result of such a breakthrough m i g h t
t h a I  e a s i e r  to penetrate fore i gn indus- he , for instance , hi gh-pressure water

it ’ s t h a n  t h o s e  i n  t h e  t I N ,  pumps  f o r  j e t  c u t t i n g  s y s t e m s ; C u r r e n t
Res em arch in fluid mechanics is not designs require pressure intensifiers.

p r e v a l e - n m t  r a t  Queen ’s , h u t  the work in Another research program related
ti i Jm~ leress ure systems hra s led to some to fluid mechanics is the gas bearing
concern for fluid li m e , , especiall y in work of Dr. I. Donaldson and his stud-
the ce - r al s area. The project of Dr. M .J . ent s . Through the use of porous in-
Grm a v is note-e ~ e r  t h  in this regard and serts , Donaldson has operated these
has been mentioned in an earlier article hearings at supply pressures up to
( I  SN 29-11 :159). As a doctoral student 500 psi and does not feel that the
unm de r the supervision of Dr. W.J. li m i t  has yet been approached . The

‘ R ed ’ i ~kelto n , G r a y  began his work resulting hi gh load-bearing capacities
i n  e l a s t oh ydrcdyn m am -mic li p s e a l s , a n d  greatl y ex tend the range of applicma -
he is now doing Post-Doe work on the tion of gas bearings , but there is
— : a m c  problem. The confi guration that a problem: over a fairly wide range
i n t e ’ r e — t c  G r r a y  is sketched below , with of pressure the gas film can co ll rapse
the deformation of the seal highly exag- or oscillate on account of flow instma-
ge-rated. The internal pressures are hi l ities within the porous passages.

The present effort is aimed at charac-
terizing those instabilities and de-

4 

fining stability envelopes for various
bearing desi gns. Another problem is

/ manufacturing repeatabilit y in the
111(11 SLAL BLOCK 

/ ~~ 
fabrication of the porous insert.

/ ~~~~~~~~~~~~~ 
These sintered metal discs mu st be

Silil LIP SII~ 
- faced after assembly in the hearing

/ / and , owing to the difficulty of the
____ ____ 

machining operation , flow coefficients
— - - - - - - - — -- may vary by as much as a factor of l (m .

This prob l em provides a second main
OIL F1A~ area of Donaldson ’s concern.

At Queen ’s there- is an intri guing
operation known as the Low Cost Auto-
mation (LCA) Center. There are 15
of t he se  in the  I lk , and t he one in
Be lfast wma s founded by M cCloy and his
colleague , Dr. E.K . Beattv , and has
continued to thrive after ~tc lo~-’ s
depa r t u r e .  The C e n t e r  is i n d e p e n d e n t -

in the 50-100 kpsi range and initial ly financed with minimal government
gap clearance s are on the order f a backing and is a tenant activit y at
few ~mm . tIc ing the finite -element meth- the University. In essence , t he goal
od , Gray has had great success in pre- of LCA is to assist local small manu-
dicting the gap deformation and the facturers in improving their operra-
pressure distribution within the gap. tions by means of simple and strai ght-
The p r e s s u r e - d e p e n d e n c y  of t he  o i l  v i s -  fo rward a u t o m a t i o n  schemes . T h i s  is
c o s i t v  is  a m a j o r  c o n s i d e r a t i o n  at  these  not a t e c h n o l o g y - t r a n s f e r  e x e r c i s e
p r e s s u r e s , and  has  led to some r a t h e r  in the sense of applying aerospace-age
u n e x p e c t e d  r e s u l t s  such as the  s t r o n g  know-how to loca l  i n d u s t r y . The C e n t e r
i n f l u e n c e  of t h e  d i r e c t i o n  of s h a f t  ma- I s  m a i n l y  fo r  the  b e n e f i t  of the back-
tion. Gray ’s current efforts are d i -  ya rd  type of p r o d u c t i o n  t h a t  has been
rected towards the creation of a desi gn using a sort of Neanderthal technology .
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Scatt y gave me ,a w h i r l w i n d  t o c a r  of  h i s
lab , which is ma veritable gradg eteer ’s __________________________________
par adise. Simple pneumatic and electro-
pneumatic se -tems a b o u n d , a ll in working
order , as d e nm e e n - tr a tion devices b r  cer s—
to n e r ’ -  who o f t e n  beg i n t h e i r  r e l a t i o n -  A N V A R - - R F S U A R C I I  D1 VI !OP M LN T TIlL FR FNCH
st mip with l I A  as students in one of the WAY
Center ’s short courses. Examples of
the man y automation problems solved Founded in 1968 , AN VAR , the
by the Center include punching holes French National A gency for Research
in belts , blowing the meat out of prawn Development , has as its mission to
shells , and bracing systems for the prospect scientific laboratories and
manufacture of picture frames, The Cen- look for ideas which mi gh t be devel-
ter also w i l l  design , test , and build oped and used in technical or commer-
more sophisticrated systems such as the cial applications. This chase after
automatic bobbin grader and sorter des- novel ideas , their fostering and the
tin e’ d for the Northern Ireland textile scouting for potential industrial cus-
industr y . The Center appears to be most tomers is carried out with a relative-
p r o f i t r a b l e , c e r t a i n l y  if you ask turned- lv small staff and modest means, There
on B eatt -.- , and , in my opinion , this sue- are 51 full-time and 16 part-time sci-
cess is in no small was’ due to the at- entific personnel , and the 1975 budget
tention g iven to local small businesses , was about 37M FF (approximately

In reporting a trip to Belfast it $7.4 M). Since its creation , A N V A R
is hm i rd to resist commenting on “The has analyzed about 10 ,000 folders de-
Troubles ”. I had resolved to avoid scribing potential inventions of which
these issues during my visit but this there were about 2000 in 1975 alone.
proved impossible both because of the It should be pointed out that a very
siege atmosphere in the area and the simil a r organization , the National
fact that my gracious hosts were quite Research Development Corporation ,
willing--even anxious--to talk about Cxists in the UK and operates very
the problem. Iveryone in the area has much like ANVAR .
a friend or re lm ative who has been in ANVAR customers come from pri-
some w a y  entrained in the events of the vate and public laboratories , univer-
times in Northern Ireland. Having been sities and individuals , as well as
well conditioned by the media , I had from small and large firms. Indus-
e x p e c t e d  t e e  find the colleges in a state trial g iants are not too interested
of  l i s a r r m a y  and d e j e c t i o n .  T h i s  is no t  in  ANVA R because  t h e y  have t h e i r  own
the case. Work goes on in teaching and services to look after and promote
research , and there is a determination their inventions. Yet , when they
to minimize the impact of what man y con- stumble on an invention which is out-
sider to he ml tribal war. There is ten- side their field of expertise , some
sion , b u t  this is supressed , if only of these large industries resort to

j m a — t  beneath the surface. Northern ANVAR’ s services. Statistics show
Ireland ti as t-xleerienc ed an incredible that only 5% of A1aIVAR patents origi-
sequence at economic , political , and nate from ideas submitted by these
demograp hic upheaveals which , in recent firms. The smaller French firms are
ac -ma rs , have seemed to he almost simul- those that look to ANVAR as a partner
t a r m e e m - . There is widespread frustra- capable of seeing them throug h the
tion i n  a~ ;a d e m mi ia , hut there is also an various , often very involved and cost-
attitude of enterprise in programs of l v , steps which must be followed he-
edu c ration and research , and an e a g e r n e s s  fore an idea becomes marketable.
to  r e l a t e  t h e s e  to  the-  needs of the  con- Of the 430 1-rench firms that approached
m u n i t y .  In  sp i t e  of t h e  c i r c u m s t a n c e s , ANVAR in  1975 , about  3b ()  had l ess
;i ’n d p m a r t l y  b e cau s e  of t h e m , t h e r e  i s  t h a n  500 emp loy ees. E ven  t h o u g h  i t
p r o g r e s s .  ( R . I l . N a a n n )  i s  the  s m a l l e r  f i r m s  t h a t  seek o u t

t h i s  s e r v i c e , t h e  r e j e c t i o n  r a t e  is
hi gh as onl y 19% of their patents
receive the go-ahead for deveI e ;ein t-nt ,
The bulk of the patents come from
s c i e n t i s t s  w o r k i n g  in  u n i v e r s i t i e s
or i n  p u b l i c  l a b o r a t o r i e s  such m a s
those belong ing to or affiliated with
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the Centre Nrational de Ia Recherche is concerned , b u t  it is far from being
S c ientif i que (CNR ~ ), and from national marketable. Thus , the research l a b -
institutes such as the Institut Prast eur. ormator y is no longer interested in
Only 5% of zacce pte - d pmatents come from it and the industriali st is put off
indivi der rals. h~ the cost of marketing it. ANVAR

‘ft . P. Rognon , one of -\NVAR ’s As- interve n e-s either with some of its
si stant Directors , expl a ined t h m c  the own funds or w i t h  joint C N R S  f u n d s
regenc y is trying to establish an on- (about 1. 7 ~l FF is allocated for this
g o i n g ,  p e r s o n a l  dialogue with research- special task) and fosters that i d e r a
e r s  and industriali sts . Individura l con- from its completed research ~tage to
tact between an A N V A R  represen trative the point at which it becomes
rand ma scienti st is fostered throug h marketable.
I r a t e e r a t o r  v i s i t s , telephone conversa- A N V A R  itself is not allowed to
tions , etc., during which the t w o  d i s -  exploit research ideas. It is the i n -
cuss the re-m t-arch u n d e r w a y  a n d  its p0- ventor ’s and the industrialist ’s go-
t e n t  a l  for conversion into a practical , between. The inventor ’s financial
fi n a n c i a l l y  sound appli ~~ration . Accord- remunerr ation varies greatly: Scien-
in g t e  Rognon , ANVAR is trying to devel- tists belonging to the INR~ t In stitut
op ma “conditioned re flex ” in the scien- National de la Recherche Ag ronomique ),
t ist ’s mind so that he always remains for examp le , are not entitled to any
alert to pot entir a l app lications of his financial compensation. Those at the
re -c -march. To reach industriali s ts , C N R S  and at universities receiv e a per-
A N V A R  hras several speciali :ed pub lica- centage of the sale resulting from
tions: the ~~~~~~~~ ?c i’Innova~~m on is their invention , he it sold o catright
a magazine published in 4 lan gura ges ; or in the form of r o v a l t  id-s. Sometimes
a p eriodical called S~~C A N VA R ‘

~~~ - e - ’ ’i- t h e  entire research team or even the
d~~ , ’ T1 ,~~:~~i e - ! e ~r ti (l 1 e  de l a b o r a t o r y  i n  w h i c h  t h e  i d e a  o r i g i n a t e d
i ’A ~~;~~1~) is a confidential publication is rewarded.
w h i c h  i s  s e n t  to  c e r t a i n  i n d u s t r i a l i s t s  in  recen t years -INVA R has paid
rand which describes some pat ent s which particular attention to research deal-
mi ght be of in t-r c - st to their particular ing with the areas of p e ablic transport ,
specialt y . ANVA R also attends most of food rand agriculture; for exannp le ,
the mm rationa l and international trade- a process has been developed by which
fairs, cheese is made by ultra-filtration

Once a g i v e n  idea  has  been sc- of  milk. E n e r g y  i s  a l s o  an a r e a  of
ic-c t e d , A N V A R  m m i v  or may not go after special inter c - st; solar pumps and solar
a patent depending on whether protection houses have been desi gned. In t h i s
of the invention is desirable or possi- connection , AN VA R has created a new
hie. By the end of l97S , A N V A R  he ld  company  called SO F RII IS (Soci~ t~t t a l of some 3500 patents , and during Française d’Ltudes Thermiques et
that ye -ma r i t  took o u t  1400 patents in d’Energ ic Solaire). Several public
France alone protecting some 1000 inven- laboratories and institutes have’ turned
t i n n i s . P r o t e c t i o n e  of  an i n v e n t i o n  i s  to  ANVAR to  m a r k e t  t h e i r  r e s e m a r c h  i d e a s .
usually - m i m e i g h t  in other countries , es- Some of these are the (‘NI S (French
~e c - ~ ially in the fields of energy , food NASA), CNI XO (Center for the Exploita-
or drug s . In 1975 , 3140 patents were tion of Oceans), INRA , l r n s t t u t
t a l e ni b y ANVAR o u t s i d e  of F r a n c e , t h e  P a s t e u r , O N I R A  (National Aeronautical
US l e n d i n g  w i t h  18% , f o l l o w e d  by the Research Center), and the ITF (Textile).
F e d e r a l R e p u b l i c  of  G e r m a n y  w i t h  15% , F i n a l l y ,  ANVA R i s  a t t e m p t i n g
the 13K 11% , and Japan 8%; the remaining to spread its influence both on the
lurop ea n countries accounted for some national and  international levels.
3Y , ANV AR’ s r evenues , r e s u l t i n g  f rom W i t h  t h e  c r e a t i o n  of 18 new r e g i o n a l
the sale of these patents , amounts to centers it hopes to detect and foster
some 4 J 2 . 4 M  IL which i s  roug hly 1/3 of local inventors and inventions , and
its total budget. to proceed to a local selection of ap-

I t  t a k e s  f rom 6-8 y e a r s  to  b r i n g  p l i c a n t s  before  send ing  any fo lde r  to
an idea  t o i t s  m a r k e t a b l e  s t a g e ,  Th i s  i t s  h e a d q u a r t e r s  in  P a r i s .  These local
i s  espec i r a l l y  t r u e  fo r  new d r u g s  t h a t  c e n t e r s  a r e  a l s o  t r y i n g  to f i n d  i n t e r -
h a v e  to unde rgo  ri gorous  t e s t s  b e f o r e  ested industrialists . On the inter-
b e i n g  a l l o w e d  on t h e  m a r k e t .  A g i v e n  n m a t i o n a l  l eve l , ANVA R has signed bi-
r e s e a r c h  i t e m  m i g h t  be c o n s i d e r e d  com- l a t e r a l  a g r e e m e n t s  w i t h  a number  of
p l e t ed a s f a r  as Its theoretical aspect
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similar eergani ~~ma ti on s i i i  s e v e r a l  c o u n -  m e l  some of the nearb y i r l a n d s .  T h i s
trie r (e.g., Bna tte ll e Development Co., pilot project , parts of which are
Resea rch Cor~ ., and Arthur I t . Little hu t one year old , has as i t s  chief
in the US). Them- c- agreements cr all for oh iectives the assessment of heavy
an exchange of in te rc - -- ti n g ideas and metal and pesticide con tent in coastal
provide - a n c - t s m ’ n k  of ce - m m t n a c t s  and cor- writers and the acquisition of baseline
rem-ponde ni ts. In this w r a m , A N V A R  helps d a t a .  W a t er s a m p l e s  a r e  being obtained
a I re-n h i m n d m m - t r i a l i s t  or invent n to routine ly in the coastal zones around
a c e t m l i r e  foreign p a t e m m t s  or  t e e  sell his ~~h en s  i n  reg ions of sewage mt m t f a l l s
l i c e n s e - a b r o a d . (A. Rarci lon ) arid “clean areas ”, to depths of ~0 m

mine! o c c a s i o n a l ly  to  400 m.  The sam-
p 1e~ mare anal :ed for n c rtrients smii h

Ià~~EAN 
mis p h o s p h a t e s , n i t ra t es , s i l i c a t es

SCIENCES nm ntd ammonia , l,evels of dissolved oxy-
gen also a re determined as are t h o s e
of h e-nav v t r i a l s  such mi s cadmium and
c o p p e r .

G e o l o g i s t s  h a v e  been m e a s u r i n g
MAR I NI SC11 NC! IN CR F 1 (l sediment t r m a n s p o r t  t h r o u g h o u t  t h e  p a c t

- 
year to depths of 10 cm bel im s the se-ma

The Insti tute of Oceanograp hic and floor, Mr. C. N eo 1ehoti sto s , of t he
Fish e r mc- ~- Re - m t -arch (10kM ) is b era t ed ‘l arine Sedimento logy Labora tory, e~-
mat -\~~io s  \ e e s r m n i t , on the N o r t h e ast Coast p laineel that t i R e ma re p a r tic u larly
of t i n Ae - t ’ c m ~ Sea , less tha n a mile- in t e ’ r e-sted in the problem of industri-
f r o m  t he  •\ t  ( m e - r i m- ~e i r p o r t  . Al t h o m i m i n  the nil w nis te contained in riv er s flow- i ng
li es i tote sm as es t ,mhl ished in i9b : , th c- from Y u g o s l a v i a  as well mis from wi t bin
resena rch staff did n e t  arrive unti l Creece The former feed directly int o
l 9 2 .  The Institute is tinder the ‘(in- Greece , and appare ntly l i t t l e  effort
is trv of Cul te are ’ and Sci - nc c- and is the is being made in Yugoslavia to prevent
onl y mm - ma rine s c i c - n i c e  laboratory in such pollu tion. Within Greece , the
li -ece . I t is governed 1ev a 5-man Board introduction of new indu str y in der-
of Direc tors --~ universi ty professors , train areas mis part of a national pro-
(me Direct o r of t i m e  N a v a l  Il y d r o g r a p h i c  gram of d e c en t  ra l  i z r a t  ion  is c r e a t  i ng

P r o g r r a m  mind ran ‘ i chthyologist f i s h e r i e s  s i t n i m i t i o n s  t h a t  co u ld genermate serious
h u s i n e s m - m m m , a n ” . The [ ) i r e c t o r  G e n e r a l  pollution problems.
of ~~~~ I n s t i t u t e  Dr. Alexand er A d etai l ed s t u dy  of t h e  henthic
Steph anidis , an ichthyologist , assumed c o m m u n i t y  c’ ’m i sting 15-2 0 cm :ahovc- the
t im e pos i n  1 9 73 . T h e r e  a r e  abou t ~0 semi bottom in water depths rang ing from
em p loy e es (all Greek cit i :ens) 30 of 25-450 m , is also being conducted as
whom hav e- pro fessi m mna l q u a l ific r ations. part of the pol lution a sses strenr t pro-

O r g a n i ~~; a t i o n m a 1 1 y  t h e  I Cm K A F  i s  d i -  g r a m . T h i s  3 . 5  y e a r  old ( t r i m - ram , un-
V i m l e e b  m t  t w o  sci t’nm t ific departments cler the d i r t - m t  ion of \l r , \.J .
(Oceano v r m p h e c  mind Fisheries) rand man Zarkanelias , involves periodic sampling
a d m i n i s t r a t i v e  s u p p o r t  d e p a r t m e n t . bc- at designated st ations in clean areas

Oc e a n e e m ’r a p h y  It ej a r i - t n t  c or n p r i  ses p hy s i - and near sewage out falls in conjuc-
cal , c h e m i e n a l , b i o l o g i c a l , g e o l o g i c a l , t i o n  with the water chemistry program
arid I im no lee v se- t i o n s .  The Fisheries me nt ioned earl icr. Three samples
D e p a r t m e n t  i - n  c o mp o se d  of  ~- l m m r i n e  F i s h -  p e r  station rare being obtained from
cries , Fisheries of tn lm and Waters , Aqua- the hard-packed sand bottom with a
culture of Commercially import ant Spe- Van Veen grm ah samp ler. While the
cies , and ma number of fisheries studm -’ is ma continuou s one , the rese alts
stat ions. to date show , among other thi ng s ,

W h i l e  t h e  r e s e a r c h  goals of the a si gnif icant decrease in both number
Institute generally encompass a broad anti speci es of po iychaete s as a func-
spectrum of oceanolo gy, the emphasis tion of dist ance from the outf alls.
of many of the programs underway is on Becma eas e the industries contributing
vari e r aspect s of marine ’ po ll utio n . to the pollution existed prior to
Dr. I . Veryko kmak i s , of the Oceanographic the stna rt of the stead y , no baseline
Depart- m e r it , explained that one of their data are available in t i m e - - c arenas.
major efforts Involves the collection :ma rk nan e ’ll nm s , however , hopes to e b t a i n
of w a t e r  and b i o l o g i c a l  s a m p l e s  t h rough-
0 !l t  t h e  c o a s t a l  r e g i o n s  a r o u n d  A t h e n s
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h a - .el ine data in e t h e r p a r t s  of Greece hard working, dedicated , b u t frustrated
and is be ginning to do so in northern individuals. In addition to the usual
reg 1m e n ~~. govc-rnm en t na l red tape , the frustration

In the f i s h e r i e s  program , several is due i n  the realization that while
p r e m e c t s  are mn~le- r sm a v. One- of the e, t h e r e  a r e  s e r i o u s  n a t i o n a l  p r o b l e m s
u nd e r the direction of Dr. ~~~~ rela ted to the marine environment which
P n a i e e e r a t s c e c l o u , i n v o l v e s  t h e  d e v e l o p m e n t , pose a thr e - n a t to both commerce and
c a r e  a n i  f e e l i n g  o f  rainbow t r o u t ,  t o u r i s m  i n  ma n z a t i o n  i n t i m a t e l y  n asso-
Greek w a t e r s  p r e v i d e  an  a l m o s t  i d e a l c i ; a t t - d w a  t i m  t h e  ‘- cm i , t h e  cu r r e n t l e v e l
na tural habitat b r  t h i s  fish which hap- of e f f m m m t  w i l l  mat he -n t he m a r g i n a l l y
pens to he very popu Lar in Creece. In effective. It is ironi c indeed that
addi tion t e e  almost perfc -~~t water tern- in ma r e l a t i v e l y  s m a l l  n a t i o n , h a v i n g
p e r a t u r e s  ( i 4  C w i t h a v m a r i m a t  i o n  of  o n l y  m i s  m u c h  m i s  2 5 , 000 k r - n  o f  c o m a s t l i n e ,
1 C dur m rug the s-ear) the oxygen concen- t he re - c t - n i t  I y o n gan i :e’d IOKU is tine

i t  i on is also i d e a l  (ri b -m n N — I l  ppm ) . only In c i Ii t devoted to t h e  t idy
P a p o u t s o g b o u  i s  t r ’ - m n r m :  t o  i n c r ’  r i s e  b o t h  o f  t i m e  m m a r i n e  e n v i r o n m e n t .  I t  i s
s i : e  and  growth rate of the tr out b y also surprising t h n a t ther e is nm cx-

I n n  r i  t i o n a l  m e a n s .  In p r i m  t i c u l n i  n , he i s t  i mm ~ pr er grn am for t m a  i n  i ng marine
i s  m m t t e n ( - t i n g  t o  d e C e l e - m b e ma highl y n u t r i -  s c i e n t i s t s  i n  G r e e c e . Tho se who r a r e

i o m m s  art I fic i r a I f o o d  f r o m  l e r o d l e i c t s  c u r r e n t  1>’ w o r k i n g  in the rm ma r l o t -  sc i -

org i n a t i n g  s o l e l y  w i t h i n  Gre- c-ce . ‘i t  d n c e  f i e l d  e i t h e r  sc-re  t r a i n e d  n a i r m ) ; a i
present , th e -ir hatcheri t - ’- need to import or moved int o the f i e l d  f r t e m n m  o t h e r
-m uch of ti n ’ i r fish food from f l o l l m m n d  s c i e - n t i  l i e  d i  s c i p i  in e s  bet eust - of pt- r-
and other co r m m t r i e s .  While the fisher- sonal int c -rests.
ies pro g rma m is s m n a l i , Ie ; e T e ) m m t  — m m g l o u  h o p e s  S tep h a n i d i s , a s  well as se- vc ral
t o  expan- i it to include c-c-is , carp m mmi i m e m b e r s  o f  t h e -  s t m a f f , co m m e n t e d  on t h e
t h e -  f i s h  - ‘tn r n . mm ~n , - v  n m a r m t a , nail of grea t need for maddi t i o n a l  t r a i n e d  ma-
w h i c h  c an  he r a i s e - e l  i n  h r m a c k i s h  w r i t e r ,  r i o t -  s c i e n t i s t s . S t e p ha n i d i s  s a i d
The fisheries program nalso includes ma that should scienti s ts f r c m: other coun-
study desig n ed to d e termine the popu la- tries be- interest ed in spending time
t i n  dynamics of local demers nm l fish, at the Institute (sa 1-2 crams or per-
P a r a m e t e r s  u n d e r  i n v e s t i g a t i o n  i n c l u d e  h a p s  l o n g e r )  a r r n a n g e n n e m i t s  c o u l d  hc
age , g r e w t h  rate , mortali ty mend made to sm ipj eu rt them except f o r  s al -
f e c m m m m t i t  y .  a n - v . l ie  w o u l d  be p a r t  i c u l a r l y  i n t e r -

Dr. Mm arios Ion n om a , who se inter e sts ested in p imn - -- ical oce-n anogra p h e r s and
seem t i e  i-me primarily marine i e e e tn i ne y , i s persons s i t i  experience r e l a t i n g  to
s t u d y i n g  m a r i n e  f o u l i n g  o r g a n i s m s  w i t h  p r o b l e m s  of  t h e  t u n m a  i n d u s t r y .
t ? r e - objec ti ve- of dev e l n e l e i m l g  i m p r o v e d  I n  t h e  s r i t e ’ r ’ s o p i n i o n , t i m e
anti-fouling coatings for ieoth metal spent at the Institute , which has an
a nd wood .  Such  information is ‘no re-l y e a g e r  s t r a i t  r a n d  r e a s o n a b ly well —equi pped
needed , especiall y by the Greek fishing laborator y m na c i l i t i e s , would offe r
f l e e - i . lonnou is ma Senior S c i e n t i s t  a c h a l i c - n g i n g  o p p o r t u n i t y  ft) r i t m e  r i g h t
who f o r  abou t  25 years wra s di r e ctor of persons to as i — t  i n  b u i l d i n g  men im-
a marine s c i e n t i f i c  iaboratorv amid an p r i o r i  marine science program in a
nim 4 uari e am n m on t h -  i s l a n d  of R h o d e s .  lie c o u n t  rv both needin g and s e e k i n g  m is-
i s  e s p e c i a l l y i n t e r e s t e d  i n  t h e  u s e s  s i m n t a n c e .  I n t t - r e - s t e ’ l i n d i v i d u a l s
of seaw eeds. li e- was the first in Crc-c- c c’ should kee- p i n  m i n d , however , that
to extract agar It em s semise -t- d many y e a r s  t h e  need is for help in attacking prob-
ago an d  a l s o  was  t In e first to ob serve- lens exi sting in Greek wa t e r s , and no t
d i a t o m s  i n  t h e  M editerranean Sea , lie f o r  someon” whose  p r i n c i p a l  i n t e r e s t
e x p r e s s e d  g r m - : a t  d i a l p o i n t m e n t  t h a t  no woe a l cl he t e e  work on his own re - s c- m a r c h
one in Greece currently is exploiting project. Tim e e x isting problems , hr e~
t h e  c o m m e r c i a l  j e t - m t a a l 01 seaweeds, ever , are i cy  no means eani que , and a
I o n n o u  m e n t i o n e d , in pas s inm ~, that he’ log ical meshing of interests s h o u l d
a l s o  had been i n v o l v e d  I n  h u e  culture not he’ difficult. While knowledge
of sponges  a r o u n d  time- island of Kmalimno s of the Greek lan gu n age- obv i o u sl y would
ma few y e a r s  ago .  In  t h i s  i n s t a n c e , t ire - be m a d v a m m n a g e o u m e , mos t of  t h e  profes-
sponges  w e r e  g r o w n  on v e r t i c a l l y -  s i o n a l  s t a f f  speak  i n m g l i s h .  I m i t i - r -
suspended  l i n e ~ i n  m u c h  t he  same fashion ested partie s should write to: Dr.
as mare o m - t e r u  and mussels. Alexander ~t e I im a n i d i s , Ins’ i tute of

The g e n e r a l  i m p r e s s  ion  one r ’ - t a - i v c s  O c e a m i o g r a p h  m c  anti i i  -~he- m ic - -i Research ,
at  10KM is  t h a t  i t  ho u ses a g r o u p of  Ag i o s  K o s m m m n a s  , I I  I i n i k o n  , ‘i t  i n e - m m s  , G reece.
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W e r e  l i m e -  w r i t e r  t m a i  ned in the n a p p r o p r i  - Rrunel i . from 1 ~1 m-  - lie w i l l  be-
- e t c  I m e l d s , 1 — 2  v t - m r s  i n  a c mm m m t r y  mis ~r - m e -  i m e m a d  o f  ‘ h e -  t e r r e - n  Im u j n a r ’ i - i  o’
he u mmt  i f en i a n d  f r i e - m m m l l v  a -  G r e e c e  w o u l d  T ’ - l v m s e - r  Science a n d  e -~ i n n - I - v .
he ma mr m at t e n  to consider s e rio m as i v .
~.1 . . ‘ :~ 1 1  e r )  - I - I . p m - m m m l  , b c-nader in Sol i i i  S’ a t e

( - i :~~~ , . 1Tr m~~i ‘ - , has li e-e n a p p o i n t e d
_______- ___________ __________ ______________ to a personal Cha I r a t  t h a t  b in  i v -  r~ i t

_________ ___________________ - I I  - I - m a v ice , I’ r o i  cc t ~La m n a  gc ’ r o n
i’in u t : m  T ia n T 1 1 r - !‘m m v i c  i o n , C IRN , Ce- ne vm a
has been m j n t e d  l ) i r e t r  - - 1  t h e
(om me l e na t er at ix e - t e r ii . as of

Nm C ISL RJ ~e l \HH IN (II IlK 1 1 c -hru ,ar v I9~~~.TT~, \ ~m - t  I Thm i t m c I  t i m e  N a t  iona I
Phi’ s i cm a l I ni l’ m a t  orv has ‘ c c  c- r u t lv re- The t i ‘ Ic of I-ncr it ni - n Pro fessor C a - -
i s — n e - I  i t s  ~‘: j ez  f 4cr ‘ N- ~~~a r Ri’— been conferred try a vt-rp oo l I). i m p - e m

a - ; -‘‘ “ m f ’ ~ m -  (IX , l a s t  i s s u e d  in  19 ’ O , I - ~~ s s - r - c i i  m i , P r o f e s s o r  of
n as NPL Acou stics R e ; m t - ‘i t ’ ~ h d t d  \ r  e~~~ t I - I T m  m m m ~ I T i - r i m o f  t he ’  F ; a c u l t v
mn t - p t  19Th , [.5. Ra zley . of M e d i c i n e .

This repor t p I ’V des m m b r i e f  o f
- - a ci m of some ~50 research proj e- c i s in (mc- Ge’r r’mei n Pim vs i c a l  Soci e t v  h a s  : u u c n e r l t - ,l
a b u t  100 rc - -n ’ - a r c h  e s t n a h l  i s h m e n t s .  I t s  l O ’te Ph y sics Pri:c- to Pr. ‘

~~~ m I m e r
Coverna ge inc 1 rides the (In iv e-rs it i es • , a m u t e  t h o r n , an m a c o u s t  ic m m  m u , e r  f}e

a n d  ot  h m - r  e d u c n i t i o n n i  1 inst it m e t ions , ~~~~~~ - - ~~u I I n s t  i t u t  e of  t h e
Cov ~~r n me m m t , !‘m m i e i i c  C o n j - o r m a t i o n s , R e -  l i n i v t - r s i t -  of iPi t t in g en in recognition
sc- a rch -‘i s m -oci n ations ma i l I n d ustr y of his w o m b  in the field of cma v i t r a t i o n

It should be part i c u l n a r l v  useful arid the- d y n a m i c s  of  c a v i t a t i o n  h u b b i e s ,
to those working in the ac-ro and envi-

- ine m n t r a l noise areas . ‘i t  t h e  t i n i v - r s i t y  o f  l ondon  c o r m s t j t u -
Copies of the- report are na v , ui i mi (’l c - n t  colleges , the t i t l e  of Professor

f r e e r  blOC ‘ e m  ‘~I l S . of  Eng i n c e r i m m i ’ S c i e n c e -  h a s  b e e n  con-
f e r r e d  ‘a J . S . ‘- t : - - m m n m I I , N i n g ’ s
C o l l e g e  a n n  ~ m T - -- - m  - Chemistry
upon (1 . ’ K i r k  a t  W e -n t f i e l d  C o l l e g t - .

‘rh c’ Qiac e- m ‘ S \ e -~ Y e a r  H o n o u r  I, is’ - —

( m m - f  ~ i r ‘ - Cm. i i -  - c - - -d , FXS , fo r - m e-n ( t H I  l i l A R l I  ~-
i- r~~- r ~~~ r o~ ‘‘ e -1-~iKIT~al Sc i en ces

a r m , !  Head  of  ‘ he  I ’’ t . of I n m g m m m e t ’ r i f l g ,  - n e  m 1 m ‘l m m t  r n , E c t - c n m t i v e  S e c r e t a r y
Cambrid ge u n i v e r s i t y . s m —  n a m e d  R a r m ’ m m  -~~~~ ‘Th T~~- n : e l m e ’ t v , died l i e December
a rid a C i t e  Peer. S m a r te n ~m ui ght~ a t  the age of 62 . A l t b c e e m g i m he had mu

R a c h e l o r  ( K R )  w e r e  P r e t .  t ames  R m a d d i l e u - , l e e  t o r r a t e  in Chemistr y , S ir l e m a vid ’ s
I RS , Di re -c  ‘ I 0 1 t i m e -  Mi~ m c l i  I o~ T~~iT~~ g r e - n a t  - m elm i n is t m m t  j  y e ’ rib i l i t  v led to
C h e m i s t r y  R e - s e a r c h  I d  - r a ’ - m , 11. i m t s  h o l d i n g  m a n y  i m p o r t m a n t  p o s t s  i n
N - w c m a s t l e  upon  VI aL ’; l e I r m ~~a r - , ii- v a r i o u s  l o c n a l a n t I  i n t e r n a t i o n a l  so c i e - -
I m i m I - n  t ( , (k” , b e m v : a l  ~c n e - t v  P e - s t ’ r , r c b  ties , na’ ~ i b e e , : a ’ -  w e l l  kno w - n t h r o u g h —
h n (c- -~- ,r , Su - -- e’ .e I I . ; !’ i - - I .  i , m n m l  Out tI; sc - i e n t i f i  w o r l d  for his s k i l l

- -~ n m i nm l i e  l t c - l s  D i m  - - e , N a t i o na l in  ( m a t t i n g  r e p o r t s , s t a t u t e s  and
t m - c i t n m t c  f r R i ol - i ç m a l St a n d a m d ~ and  et  h c -r  d o c u m e n t s  r e q u i r e d  in the ad—
Cor t m I ; mi nd t mimes m i -  a t i n  , I k~ , f e e  r mini s t rat ion of such or g a n  i :a t -ms
-n e- r~’ m c e s  no ni:, n I i - l e n - . ‘ m a r - ed

- ( a n i o n s  01 t i m e -  R a t  I . i - i l  I h i v i s  i o n )  ‘ r - f c - sco r  iina n m c - n j - b , h o l d e r  of t he
I C R  - were ’ I It , I ’ m , I ’ m  r e c t c e n , I t u i l d i n g  f l n m n t f i l m  Tn ” s I r m g i n e e r i n g  i n
R e s e a r c h I s t n a ~e l 1 n 1 m - i t , ( m ,- 1~ of a G e r t e m m a n  I m n i v e r ’ n i t  l o c m a t e d  m at  t h e
I n a V ir mm ’- e n ’ and K. n Lee s , D i r e - c t o r I t , b ’ k i t  1 s m - m m h c -  , nc - n i 4 It eee - -m ’m lee- r ,
of ‘h e Radio Si g n i n a l  s an,T~~ a j a r l i m e  i n m — t i t u t e  he i - w i l t  mm (’ m a t Kmar is ruhe
I t r a i l i s i m m e - n i  , ‘t in istr y of Pc- t e-m R c . ( ‘ c -I anit ’ j r t e m n m a  t i on ; a  1 l u  l a r ’ m e c n m s  in t Im e-

fi eld of po se-Icr  t e - c i m n o l o g v . ~1m r e  mc- -
- R -mad er an ‘1c ’ t m l i u a r m ’v C - m m t l v , he hr -:ht t n c ge-t i me - r several

- ‘
~ - C - I i c - n i t  e- , I. i vi- m pool C - , In st i ‘ m i t e - c i t  I c tin i re’ m s  a t  y to form

i ,i s te Ce fl m i i e p o i n t e d  t - -  t i m e  n e wl y c r a t e d  what i s  t ’ s — e - m m t  i a l l v  t h e  f i n - i t  Depa r t
r b - a i r in \ em nm m e t a l l i c  t i m l e n i a l s  nit jt~ - i m t of (hc — m ic m a l i r m g i m m e e r i m 1 a.~ i r

Get me n u n v
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R — I l — T h  I R\\(’I ‘S C R A N I r 1  S 1 ( 0 b P S  by -‘i ,  Itm a r c i l o n

‘i r e - v i e e ~ m l ’ t l m t ’  c h a m m m m , t e - r i s t i c s  of a u n i q u e  s y s t e m  of
hi gher n -I m m c n a tion found in Frra nmne : The ‘‘G r andes I c i m i e ’’ 

-

The repor t looks in some dc-tail mat n ine e ’mmg in ce ri ng schools
in  Im r a n c c  a n d  p m  cv ides an overall vi e - s of I r e n c h

m m i n  eer i n  g

R— 1 2— Th i i .I (‘I R O N I C  U~I TI 1, 1 m (m ’,IMHNICAT (0N ,-\ IT I\ ’I T IIS IS EGYPT by
D. C - Cheng

T h i s  r ep  m l  s m a m ’ m m m n , i  ri zcs the ~~~~ St i n g  a n d  p l a n n e d  a c t  i v  i t  n es
i n  t h e -  f i e l d  of  e l e c t r o n i c s  a n d  t e l e c o m m u n i c a t m m m t m s  i n
I m ’ v p n  . -‘id i v i t i e s  in t i n - r e - s e a r c h , i n d u s t r y , a n d  s e r v i c e
sec t ir s  ~a r t -  I c - s c  r m i n e d  s e - I m m i r m a t e l v  ran d some m n m p m m s e d  fm i t en re
pl ans mire iven. -‘i d e s ~~~t i p t  n o r m  o f  ma p l a n n e d  P - a n - A r a b
Span c — s a t e - I l  i t  e fl t 5 c ~ k i s  a iso i n c  flnck c ! -

R —  I 3 -  r - ( 1 B S I R V \ T I I r N S  ON It iR o p i -\N 1, 0W- i I ~!PI R ’ T U R I  P H Y S I C S  R I  SL , \ R C I I
-\ .~~ A \\c) (- ‘iii P P l R i C ’I OR Y OF LOW- 1 ‘dI’l RAT 1IR 1: P H Y S I C S  I N
R R i T l S l i  (ISIVI R S I T I 1  s A SP  ~i m\(( C l\(\j ‘ -~ ON THE L O W —
I I  ~c i I I k A F U R E  PH Y S I C S  I ’ R m m e R A ~IS IS IndROP E by l.A. i t c h m - n s

i l m i s  r ep o r t  s m i t e  a r i : e s  t h e  a u t h o r ’ s o h s e m v n a t i o n s  on low-
t e m p e m m a t u r e -  p l m y m - i c s  r e - - a r c h  i n  I mi pm d u r i r m g  I in ct- n iod
c t  \ m m e m m s t  l9~~

’- - \ m a g m m — t  l 9 T l e , I t  f e - m a t u r e ’ s m a n  m a n n o t m a t u - ni
d i r e c t o r y  of 1 m m - t e m p e r a t u r e  r c - - n e m a r c i m  i n  B r i t i s h  b i r n i v e r c i -
t ic ’ s , a nt I n m - ’ m t - a i n s  commen ts on V i s i t - n  1 m m  C o n t i n e ’ m m l mm l insti-
tutions . b o t h  o f  w b i c t m  nn u p p l e m m n e i m t  ONRI. Report I n - l 5 : l 9~~3‘ ( m i  r e c t o n y  of  I m a r o p e a n  i o w - ’F en n p e r a t e m r c -  R e - s e a r c h ”  by F
I c l e i s a c k  . 1  -:1. I m p h a s i s  i n  t h e -  c o m m e n t s  i s  on r e f r i g e - m a -
ion - a m m cl I e5 - t emp c - m a  tU t c- c omr m l e o  - 

- Is rat he r  t h a n  on
su p e r c o n d u c t  i v i t y .

C — r  r -  T I l l  1 2 1 1 )  ( N I l  gs.- \ r I ) \ \ l ,  S’~d(1~OSItrM os ‘iplel l i p  ‘~l l .I -\Rl’

l S Y L I 1 O L O G Y  cv .1 . W . i l l  em

‘l ’h i s  m m ]  c - i t  d c - sc r ib e’ s t i m e  1 2 t h  I n t e m ’ a m a t i o n a l  S v cc m p m miium on

‘i - i l i c - c l  Mu i t a i v  Ps\’~ l m m c l og y , h e l d  i n  Pr a m i s  i n  A 1 e r i  1 19Th,
lime-  S ir - m b o s i m n r ’ n  was a t t e n d e d  (cx ~-b re -pr e - ’ - r m t a t  ive’s from 10

c o m m i t  m i t - s .  l I e  t h e i n m e  o f  t 1 e c o n f e r e n c e - - Is m a s  ‘ ‘ l i m e  c e n t  r i P e - i -
t i o n  of  ~es~’ e i m o l o g i s t s  t e e m i l i t  n a r y  t ’ f f e ’ c t  l y e-i t em- , ’ . Imach
) e m a r t  I c  i l c e n t  w n a s r e q u e s t e  ~ t o  b r i n g  e x , i r - m ; c l c s  of  r n u c c e ’ s s f u l
mi nd m a n m - n u e ’ c’ ess laa l çm f- e e c - rmi r mc  w h i c h  S e n t  I f l ~ t m a t e - - ! ; an d ” o r

r e b e l  e m c ’nm ’ c-c l cv  bc - b ra y i d e r a  I sc’ i c-n t is t s To 1e I es ot~ discuss norm
i n c l u d ed r e c m u i  t m-cent m i n d  ‘- e lection o f  m rmed f o r c e --s pe r-
sonne I , t m ining pr ep ram s • consc ic-rat i ous ol j e - c  l e e r s  , the
growl hi of unions in t i m e -  a rm e d  t e e n  -es , p e r s o n n e l  r e — c - m a r c h
r a n d  t m i  i n  i ng 

~ 
r i~ 1 r ams , Ic m I e n  - - im m p  t m m i n i n g , a n d  t he role

of t he ’ p s y c h o b o g n -  t m m  t h e  a n t - m e - I t c ’ r c e - s .
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( ‘ - 3 3 - Th P RO M Soi l’ TO S i I F S  ~I I I  V [ I t i m  I \ I I  PSA ] J O N \ ]  ~ ( ‘ N ( l Ri  5 u m p
k i l l  m C l n ) C i  by I .  A .  Nears ie --i -

i c r  n e f mm rr mm ’ nma r n e c  ma mc ’ g i v e - n of m a n  of tie ’  3 ~0 pa~~e- ms pme -

~ e ’ t m t e ~l am id an e ’ f t ’e r t  has been m a d e  t d e v e l e c j  ann  o v e r a l l
: mn ( e  me ’ s ion of s-hat m s going on ir a rheo lo u ’’ t lie’ m- e dray s

l i m e -  r c (c d crt i s  m e a n t  r -  s e r v e  -‘us a 7 - ’ j - ‘ - - - m - ~- ’ ,’~- to the
l o O m i s )  t m ’ n a v e - l l i n g  t l m n e u c i c  t i m e  F’ n m e c e e d i n g s .  I c e l e i c a l

o v e n a p e - i nc  I ud c ’ c c o n —  t it m t  m i _ c- e q m m ma t a e r a s  t i e r  l~ O l y m c r s
c m v m — t m e l  I i t i e po ls ’ n e ’ m - - , rubber d ra m t ic i t  - , dii c i t e  ‘- mo l  m t  m o n
t I ’ e ’ ’ e t y , e e t e - n s m n n  i i  i to ! c o r a v e ’r g e n t  f l m e s s  of  m e l t s  a n d  s o —
I i t  I ons , c hemorhe-o I o g v  mind a a c i n g  , h i r e  I r I n i c e - r i c e  i n  p01 y -
- c r 5 , b l e e c k p oH ’ m r m e - m s , t h e - m m c e d i ’ n a m - i c s  e e l

’ v i s c o e l m a s t i c i t > ’ ,
r h e o l o g i c m l  f l u i d  m e c i m m m n i c s  , l i e s  d e e - m e  es and mea su re-me -nt
t e ’c - h n i q e - ae s , t i n  i m t m e c i e a ’ i c ma i p olymer rh - e c l o g v , m e l t f r n a c t e n r e ,
fm a m l i a r  e 0! p 1 ma s t ics , cl n nag n - m m ,  I non , P iorheo l o g y , g m - r u n e - i l m a r

r ’nc ’~I i a , m e t a l s , j ’ c ( e - r  a m , !  c l c m t h , a n d  g m a s e ’ s ,

C— 33— ” n I \i ( m ~~H~~ R i d !  05 1) 11 l I T S I O N  IN m ’ J m ’ N H  je ‘li - I ( l - \  ~ey
1..  S l i f ’ k i n

i b i s  r e p o r t  on the 1 9 t h  (m e l loque de M~~t ; i 1 I n a m m : i e , h e - I d  he y
t h t ’  I n s t  i t m a t  Ne at - a m m u l des Sc i e- nm t e- s c ’ I e’ n l m m m i qu e- m n ‘, n mc l~’na ires
i i i  June’  19 T h , b r ie ’  t I e  s m m r m r e m m a r i  :cs t h e -  m a - r i es l i - c t  u r es  a n d
locus t - s : u t t e - n t  i o n  on t I m e  nra i n  r e s u l t s  m e - 1 m c c r t e ’ d  i n  the ’
pos ter - s e s s i o n s . -‘i J m j c t m m e -  is t h m m - ~ g iv c -m m of t h e  rm a th e’ r

- s t  ens  I s -c - i mit crc -I t s ma mcI d cvi- I o p m e n t  s i mm I m~m m m d  e i n  he
g e n e - m m ]  m a r e - a  of  d i  f f m i s i o n  i n  so l  i d s .

C — 3 5 — ’e - \ ‘ l P i l - \ N I I  R I \  15111 - P by R . R .  !‘I , a t n k i e ’  m a t e d  I , ,- \ ,  \ m a g m a v

This r e - J e e r )  s u mm a r i : e ’~ a n e’e t i n g  l u c i d  i n  ~ t . \ ‘ i t m c e n t
I t  a 1 V (\ e i p - i c 6 i n  w h i c h  ie5 spec i a l i St  from I -I c o em t r l e ’
d i  s~ m m -  I a m m I p m  e~ 5 e ’ t ~ t eel I e n m l e e m s  on “R d  a t  i o n sh  i ps a m o n g
(lit -n i , l ’ b v s i o l o g i c m a l C o r r e l m a t  i_ -s  • amid O p e r a t  i o n a l  P e r —
t o m m m m n a n m m e’ ’ . I e n c i c l e n m  n a r e a s  c o n s i d e r e d  i n c l u d e d  v i g i l a t m ~~e
l e t  r e -m’ m ent cnc’oun t ere ’ el d u n  ng  t h e  0 1 m m - r a t  i o n  of c n e c m m m a d  mi nd

m u i r h o r n e  v e h i c l e s , son m a r r a n d  r a d a r  m - i s ! e ’ n r m s , i n d u — t m i m a l
e q u i  ( e r r - n-net , and ma v a r — i c l v  cc t~ m e t  h em’  c m l  m a m a  t j e t e s - e e r m p m m  n i  sores
ms n n - c  ti m - raw- n he  - t s e e n  t he Ii n~l m m m ’ s  of I .a i c e  e m  m ( m m i i ’  r i n d  t ’ m c -  I
e-\p e’ n 1 m m - c - r u t s  p a i l  i c m a l a r l v  r n - s  t i n e -  e - m ’ m j e i m , a s t s  ion s  - n i n a  fled d c i i ’ -
i ng t Ime (e ra s ! fe-s v c m u  n-s to field st mm i n c - s

-
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