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MATERIALS SCIENCES 

M«t8rl»I» ActivityIn the Chemical 
En«ln«Tlng D>p«rt«wtit, iMPtrifi 
CcnpK* of Solanos.à Technology, 
London Untvrilty 

Th® activities of thla Department, 
directed by Prof. A. Ubbelohde, cover 
a broad epectrumi molecular technology, 
nuclear engineering, combustion, fluid 
dynamics, high pressure vork, and solid 
stete studies. It Is the last erea, 
which Is Ubbelohde'a main Interest, 
that I shall discuss. 

There are 85 undergraduate students 
In the three-year program, and 120 
graduate students. Of these, a dosen 
or ao ere working In the area of 
materials, and about four PhD's are 
awarded annually In this field. The 
work la directed by Ubbelohde through 
three aenlor staff members. Ubbelohde 
himself believes strongly In inter¬ 
disciplinary training, and the research 
groups often are composed of persons 
trained in a variety of fields. 

Dr, A.E.B. Pres land, lecturer, is 
Just beginning work on the physics of 
surfaces, after many years with 
Dr. D.V. Pashley at Tube Investmente, 
Ltd. Hie main experimental tools are 
three electron microscopes (a Siemens I, 
a Metropolitan Vickers unit converted 
for use solely aa a diffraction instru¬ 
ment, and a new JEM 7 unit Including 
the attachmenta for scanning). Prea- 
land'a research is in the following five 
areas t 

(1) He is starting to examine the 
effects of alloy additions on disloca¬ 
tion substructure in Pe. 

(2) Using the excellent synthetic 
graphite (prepared in this group by 
high temperature-pressure treatment), 
he is producing amorphous films and 
studying their graphltlnatlon. 

(3) Particular attention is being 
given to the study of the microstructure 
of the polymeric form of sulfur, bo- 
¿ause It Is a polymer of only one 
element. Thin films are prepared by 
melting sulfur, quenching and drawing 
it. Two kinds of fibrils hove been 
observed, one 30 & in diameter, the 
other 2Jo f (see Nature 208 (1965), 
p. 1088). Additions of both P (which 
forms oioos links) and I2 (which adds 
at chain anda) suppress the formation 
of the fibrils, although the "why" is 
not clear. Polymeric sulfur can also 
be prepared by photochemical methods, 
with the obvious advantage that no 
Orientation due to drawing will occur. 
Sulfur dissolved in CCU polymerises 
when irradiated with ultraviolet raya. 

The resultant suspension can then be 
sprnyel on a carbon support film, for 
microscopy. Once again, both types of 
fibrils are formed, but finer ones 
are seen to emanate from the tips of 
the coarser fibrils. 

Using a technique developed at 
Cambridge, they hope to make a very 
thorough study of molecular weight 
distributions and the effects of I2 
on this, and to learn more about the 
reasons for the organiaation into 
fibrils. This technique consists of 
polymerising sulfur photochemicals in 
a mixture of good and poor solvents) 
the former must have a higher vapor 
pressure. Aa it evaporates, the poly¬ 
meric sulfur precipitates in the form 
of spheres. The aises of such spheres 
can be measured on the microacope, and 
the molecular weight estimated, 
assuming close packing in the spheres. 

Some attempts will also be made 
to use light scattering methods, 

(4) With an American PhD candi¬ 
date from A.D. Little Co., Prealand 
is examining the conditions of tempera¬ 
ture and pressure for formation of 
laminar lubricant (auch as WS2) from 
liquid lubricants containing W. (This 
work is directly associated with a 
commercial product, but the film that 
makes it la unfortunately unwilling 
so far to provide more support than 
free sompleat) 

(5) Grain growth reduce® the 
surface area of catalyot materials, 
thereby reducing their efficiency. 
This might be as important as "polaonV 
and Pres land la investigating grain 
growth by depositing films of Pt, Pd 
on carbon supports in order to watch 
their coagulation and coarsening in , 
the electron microscope. 

Dr. H. Vilmaii, a Reader, is 
working in thro* main areas: 

(l) He is studying friction and 
wear, through experiments which' are 
beautifully simplet A'large cube under 
a load is rubbed on emery paper. 
(Certain precautions are needed such 
aa: use of a course enough particle 
sise to avoid clogging the emeryt 
always rubbing on.a fresh region of 
emeryt and taking of data after a few 
"rubs" to be eure that it corresponds 
to a fully deformed surface layer of 
the specimen,) Friction ia obtained 
from the ratio of force to load, and 
wear from the weight losa. If the 
load la adjusted to provide a constant 
depth of penstration of the abrasive 
into the metal, a straight-line rela¬ 
tion exists between friction or wear 
and hardness, (The data includes 
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work on alloys. Micro taardnasa la 
usad, Indenting the abraded layer.) 
The decrease in wear and friction with 
Increasing hardness Is much «ore pro 
nounced for fee aaterlsls than for 
hexagonal systems. The texture pro¬ 
duced by the wear Is similar to the 
rolling texture, but opposite to the 
force by an amount roughly proportional 
to the friction. Age hardeneble alloys 
are being studied now. 

(2) Vllman Is continuing his 
studies on electrodepoaiting single 
crystals. Up to 20,000 S can be 
obtained with Ag deposited from AgNO« 
solutions. Much higher current den- 
sitiet were possible than in hla work 
on Cu deposited from CuSOjj solutions, 

(3) He Is studying the vapor 
deposition of Sn and Ag, and the effects 
of pressure, thickness, etc., on 
texture. 

Finally, Vllman Is still Interested 
in his early love, "circular slip," but 
he is not now working on it. (This is 
a phenoiranon in which slip occurs in 
a circular fashion under torsion, 
rather than In a apacific direction. 
For some reason thir is not given much 
attention these daya, although it could 
be very Important in the formation of 
kinks and deformation banda.) 

Dr. G.S. Parry, Lecturer, is 
continuing his study of intercala*ion 
compounds of graphite» such groups as 
S0hfc, NO*, K, Hb, etc., enter between 
basal planes, and the graphite layers 
expand and shift. (Proc. Roy. Soc. A 
2!21, 32U (1966)). 

Stacking sequences such as A|A|A, 
AÍAB|bc|CA|A, etc., occur (where the 
line represents the intercalating 
material); dislocations must be in¬ 
volved. Below about -20°C, long-range 
order sets in among the ions in the 
penetrated layers, and between the 
interrelated layers far spart. There 
is a wealth of information yet to be 
obtained with these materials, on the 
nature of ordering, long-range inter- 
sctlona, affect of periodicity or 
diffraction, etc.,Here again, their 
very good graphite is used as starting 
material, as they have found t'ust com¬ 
pound formation is more reproducible 
with this material than with natural 
graphite. (J.B. Cohen) 

Materials Reaearch.Cçntral Eleotricitjf 
Generating Board 

The nationalized power industry is 
separated into five generating diatricts 
and 12 distribution areas. There are 
four research laboratories for the 

industry; one at Leatherhead, Surrey, 
concerned with conventional generating 
equipment, pipes, valves, turbinee, 
etc.; another at Berkeley (near 
Bristol) where the main ooncern is 
nuolear reactor technology; the March- 
wood Engineering Laboratories, near 
Southampton, which does large-scale 
experimental work involving large rigs 
and pilot plants; and the fourth, a 
new one Just beginning operation at 
Capenhurst (near Liverpool and Cheat«/*), 
which will carry on research concerned 
with the distribution end of the 
business. 

The laboratories in Surrey are 
concentrated in two buildings. One is 
quite new and modern in the usual 
"glassy" style, including a large pool 
on which "floats" an auditorium. (The 
water is actually used in mockups of 
cooling towers.) In this building, 
offices and small labs are on the 
outer walla. A large central core is 
used for models of pressure vessels, 
low-velocity wind tunnel experiments 
concerning the stacks which occasion¬ 
ally collapse over here, MHD experi¬ 
ments, and other large scale research. 
Metallurgy, however, is housed in an 
older building a few blocks away. The 
organization of this second labors tory, 
about 100 people, is sketched in Fig.l. 
The solid state group in the new 
building will be incorporated into 
this division. This group is working 
on MHD, and liquid semiconductors for 
possible use as temperature aensora 
in a reactor (as they are not affected, 
as are solid semiconductors, by radia¬ 
tion damage), and finally on super¬ 
conducting materia la. They have Just 
developed a superconducting wire com¬ 
posite that will enable larger winding 
without troubles with "hot spots." 

In metallurgy, the areas of 
Interest, all concerned with steels, 
are as follows; fracture, thermal and 
streea fatigue, creep, oxidation, 
failure of the protective magnetite 
layer in boilers, precipitation, and 
high temperature strength. In addit^cxi, 
there is work going on on atablll¡>.«u 
Zr02 for MHD generators, with parti¬ 
cular intereat in increasing electronic 
conductivity below 1400°C. 

The labs are mod»rately well 
equipped with an electron microscope, 
two diffractometers, and three film 
unite. One novel feature is a scan¬ 
ning electron microaoope. *oet of the 
remaining equipment la tbs uaual. 

Only the work in Dr. R.K. Ham's 
group will bt described. (That of 
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Smith* a section is well known, and 
papers have appeared recently in Acta 
Met.) Eighteen 12-1 austenitic steels 
have been causing some troubles in 
reactors of late, tbeie.'ore some fun¬ 
damental work on pretipi-ttion in these 
alloys has been started by Misa J. 
Sllcock. 

Niobium carbide precipitates on 
Prank partial dislocations, which 
oppear to ernannte as loops from dis¬ 
locations decorated by precipitates. 
Because the carbide has a larger 
volume than the matrix, the precipitate 
nucleates at the edge of the partinl 
and then the two grow almultaneouely. 
The process appears to be diffusion 
controlled, but the activation energy 
is lower at high temperatures than at 
low temperatures. Work with VC and TaC 
has been started in sn i.ttempt t< sort 
out whether this effect is due to a 
change in the rate controlling process 
from diffusion in the carbide to dif¬ 
fusion in the matrix. TaC forms as 
cubes, VC as plates. The group has 
been involved with Prof. P. Hirsch*s 
group in calculating the peculiar 
strain contrast near the edge of the 
Frank partíala seen in these alloys. 

It has alio been observed that by 
decreasing the stacking fault energy 
of the matrix, the extent of the grain- 
boundary region free of precipitate 
decreases. 

In a 25 Mi - 15 Cr (austenitic) 
ateel with 2.5^ <?.25n Al, the 
observed properties due to precipita¬ 
tion oft*' »re indicated in Fig. 2. 
The yield strength is affected most 
early in the aging process by the 
necessity to cut through precipitates. 
Later, in aging, loops form around 
precipitate snd work hardening increases 
drastically. This is the usual be¬ 
havior expected as precipitates grow. 
However, with a high nickel alloy, 
where there is little difference in the 

lattice parameter off*' and the matrix, 
there is little work hardening, even 
though loops are observed to form. 
The group believes this is because 
the lower coherency strains enable n 
second dislocation to force the loop 
through the precipitate. 

Dilatometric studies of the 
kinetics of precipitation of Fe-O.1 C 
with 0.5 V or 1.3 pet Mo ore under way. 
For short times, the precipitate 
volusie fraction varies as t2/J, whereas 
at longer times, the exponent is 
close to unity. This checks with the 
observed morphology. At short times 
the precipitate forms on dislocation 
(presumably due to the strain fle).d)i 
but at longer times, when the dislo¬ 
cations are "consumed" or covered 
completely, the precipitate is growing 
as a cylinder. Uso Mo2C forms than 
VC, and softening due to coarsening 
starts at a lower volume fraction of 
precipitate in the Mo containing 

steel. 
In Al-Cu alloys, it has been 
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found that at the aame aging tempera¬ 
ture 0* forma at low angle boundaries, 
0 at high angle ones, except for 
certain special bcundariea, ¡«here a 
(lOO) face of one grain la at the 
boundary. In this case 0' forne at the 
boundary and ftrowe into i+a neighbor, 
following Aaronson* a suggestions. In 
simple tilt boundaries the precipitate 
forms with the direction of maximum 
dilation perpendicular to the boundary, 
l.e., along the Burger's vectors of the 
dislocation array. (This is similar 
to the way these precipitates form on 
dislocations, as first pointed out by 
Nichrlaon. ) All possible orientations 
occur in twist boundaries. 

An Interesting study is being 
made on failure in an Al-10 st pet Zn 
alloy. Because there is a precipitate 
frse sons at grain boundaries whose 
width car. be varied by heat treatment, 
slip ern be confined to the vicinity 
of the groin boundary. Referring to 
Fig. 3, a forming orach, "C* va "na" 
waa measured. Using the known empiri¬ 
cal rslation (from creep studies) 
between the time rate of change of na 
and grain boundary sliding, and the 
critical value of na, the time to 
failure could be accurately predicted. 

Keh and Leslie, at U.S. Steel, 
found enhanced dislocation density in 
the region of Jerky flow and increased 
strength of mild steel. This waa 
presumably due to pinning of generated 
dislocations by simultaneous carbide 
formation. But the group hare Las 
found that beyond the temperature for 
this phenomenon, where the strength is 
still higher than it is on testing at 
room temperature, there are no excess 
dislocations. (J.B. Cohen) 

MATHEMATICAL SCIENCES 

i' 

1 

Operetiont Research in Italy 
The status of operationa research 

(OR) in Europe has not been reported 
by this Office for some time? however, 
an attempt now la being made to cover 
the military, comm.eclal and academic 
centers of excellence. The infotstation 
below on some CR in Italy is the firat 
of a serlas of notes on the subject. 
Ultimately, ONRL Technical Reponía will 
be issued on the subject and an exten¬ 
sive bibliography of OR practitioners 
in Europe will be asaeisbled. 

and. Operations] 'teaearch 
of the r_yy, gome - 

The Statistics and Operational Ressarco 
Branch (Ufflcio Statiatlca Meccano- 
grafia a Rlcerca Operativa) of the 
Italian Navy is headed by ADM Bruno 
Maasurlnl, a trained atatiatioian. He 
reports to the Assistant Navy Director 
(comparable to Vice Chief of Naval 
Operationa). His office also reports 
to the Ufflcio Statiatlca Rlcerca 
Operativa e Automazlone (Office of 
Statistics. Operations Research and 
AutosMtion) which comes under the 
Technical and Scientific Council of the 
Defense General Staff. This latter 
office has a direct information link 
with the Italian Central Inatltute of 
Statistics, 

Under Maasurlnl there are four 
sectional The first in charged with 
receiving and aggregating the logiatlcs 
reporta of all operational units of the 
Italian Navy. It must be emphasised 
that this section is for information 
storage only. It initiates no studies 
and requesta no apeolflo data. It does' 
report in resume when asked by compe¬ 
tent authority. 

A second section is charged with 
the collection and collation of ail 
coat data from the various operational 
units of the Italian Navy. Again, no 
studlea are performed nor are the cost 
data analysed. 



lSN-20-12 
202 

Th« Boat interesting group 1« the 
Analysis and Operations Reseerch Sec¬ 
tion, hesded bv CAPT Vascello ¥. Bisi. 
Biel is a highly-qualified practitioner 
who holds a Doctor's degree in Science 
ea a statistician and actuary. He is 
also Prof, of Statistics, Dept, of 
Operations Research, Vniv. of Rome, 
and teaches a course in Military Opera¬ 
tions Research. He is Italy's metnbe.* 
on the NATO Advisory Panel on Opera- 
tiona Research. 

The Analyais and Operations 
Research Section (AÖR) is now four 
years old, and in addition to BiaJ 
employs a number of civilian consul¬ 
tants, mostly university professors. 
The group has completed 80 studies of 
problems stated by the Italian General 
Staff (Navy). None has involved a 
computer, although computers are 
available for the group'« use at the 
Central Institute of Statiatics. They 
will shortly have their own IBM-360 in 
operation. 

Studies conducted have included 
analysis of mine sweeping operation«. 
Some have been accepted and implemented 
by NATO. Three ¡recent studies of mine 
sweeping operations were accepted by 
the NATO Technical Panel. 

The AOR has also studied ASW prob¬ 
lems! optisniM screen placement and 
efficient barrier patrols (using 
surface «hips and aircraft but not 
submarines). From this area of study, 
two papers were preiented at the 
LaSpesia Sympoalum several years ago. 
It ia planned to conduct ASW studies 
employing helicopter!. 

Completed studies have mostly 
dealt with tactics, but the group has 
analysed logistics flow- (but not 
control). They have studied radar 
interception capabilities and have done 
considerable work on weapons perfor¬ 
mance chtrncterlstics and the selection 
of weapons from a given current Inven¬ 
tory. The group hae Siso been involved 
in the analysis of new weapon*. 

In October 19o6, the AOR began a 
study of missile employment on ships. 
They will generate Navy doctrine on 
use of missiles by s.4ps. For example, 
they are exploring the optimal distri¬ 
bution of launchings st multiple targets 
given a cingle launcher and two diree-- 
tors. Next they will study naval for- 
mation in conjunction with mlsaila 
ships, e.g., in convoy, 

Ths group will continue to produce 
personnel studies for each of the ser¬ 
ví oes and for the Defense General Staff; 
these are primarily distribution 

studies. 
The next major effort will be to 

set up simulation studies end war 
games. (Any US assistance on methodol¬ 
ogy will be most welcome.) They will 
be dual programe with the machine con¬ 
taining the parameters (optimum threat) 
and the gamers (naval officers) playing 
against each other, not the machine. 
In the simulation studies the operators 
will be civilian «dentista. The 
gaming will be priiaarily for the devel- 
ment of tactics for naval air battles 
with missiles. The Simulation will be 
primarily to test found tactics and 
improve selection from a current inven¬ 
tory of systems. The group ie begin¬ 
ning liaison with the services in war 
gaming. Other services have no war 
ramlng facilitiea, but the Defense 
Office of Statistics, Operation« 
Research and Automation plans to 
develop such facilities and to conduct 
joint war games. 

Under Mazxurini*s Navy office, 
there are the three groupa mentioned 
above plus one service group which 
produces Hollerith cards and performs 
such functions as data reduction. 

Operations Research at the Dept, 
of Defens ’evel is performed by the 
Defense On ice of Statistics, Opera¬ 
tions Research and Automation. This 
is a very new group and no interservice 
studies are yet under way. The main 
task at present is collection of data 
from other services, selling OR con¬ 
cepts in general, organising courses 
for all services, and assigning per¬ 
sonnel (statisticians, OR practitioners, 
etc.) to the various service level 
offices. They are in the process of 
recruiting a top-levai group of civil¬ 
ians for their own office. Some of 
the first areas the Dofense level group 
anticipates is a study of anti-aircraft 
defense and the design of a war game 
with ground forces application. 

Operations research as conducted 
within the Italian military is essen¬ 
tially statiatioal analysis. Some 
mathematical models are used, and 
when this is so the mathematics tends 
to be rigorous rather than sophisti¬ 
cated. OR, here, reflects a high 
mathematical competence but not neces¬ 
sarily an application of the scientific 
method. There is no use of Value 
Theory or economic methods. OR is not 
used for system prediction or selection. 
Selection remains a subject of priori¬ 
ties and budgetary persuasion. New 
systems are acquired on a pragmatic 
basis. Ml'a function in the decision 
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process is to take assigned problems 
from the General Staff or the Naval 
General Staff, Data are collected end 
analysed and a report to the requlei* 
tloner is made. The staff decides if 
the study will be accepted or rejected. 
If accepted, results of the study may 
be subjected to operational test snd 
further evaluation. Additional study 
based on these results may be desired 
and a final report submitted. The 
General Staff decides what promulga» 
tion or direction will then result. 

dl filcprca Mate- 
«Mc* V Jpr.i.!i^£Í>AP.l»tiqa- 

e 1st 1tuto Nazlonale dl Rlcerco 
Matemática e Operative per 1'Urbani- 
atica (IRMQU), in Rome. Is a non-profit 
organization founded in 1956. Its 
purpose is to study the problems of 
urban development. It clolms to be 
the first such group in the world to 
apply OR to town planning. 

TRMOU was founded on the pro¬ 
fessional ability and dynamic person- 
elltles of its President, Dr. Luigi 
Morettl (a prominent architect), and 
Vice-President, Prof. Bruno di Finetti 
(one of Italy's finest mathematicians). 
In addition, there is a highly com¬ 
petent ataff of mathematicians, 
physiciats, sociologists, architects, 
and representatives of other disci¬ 
plines, Some are permanent ataff, 
some are consultants. 

The Institute performs its work 
for several agencies, among which are: 
the National Council for Research, the 
Ministry of Public Works, the City of 
Rome, the Ministry of Finance, the 
Ministry for Bureaucratic Reform (new), 
and the Auto Club of Rome. IRMOU does 
work for the last-named only in the 
Club's capacity aa the esecutlve 
appointed by the City of Roaw to study 
the local traffic problem. 

Studies Undertaken - A major 
study undertaken and cosqpleted by 
IRMOU was on ana lysis of the comamter 
traffic flow in and out of Rome, It 
involved the ident ificetion of patterns 
ofVltorofflc flew as a stochastic procesa. 
Twelve technically trained traffic 
counters determined the mlcrophenomne 
in much detail, IRMOU suggested as a 
solution an automatic traffic routing 
system. The traffic is electronically 
analyzed snd discretionary signals are 
displayed wall In advance of decision 
points, offering smtorlato non-swnda- 
tory alternate routes. Coupled with 
this discretionary routing are traffic 
control light computers giving optimal 

signal times at the various inter¬ 
sections. The municipal authorities 
are Just beginning to utilize the 
results of this study and have formed 
a Commission for the Scientific Study 
of Traffic. 

Another study of twofold mathe¬ 
matical interest was the design of a 
stadium for optimum spectator visi¬ 
bility, utility and traffic flow, and 
the layout of the stadium's environs 
for optimum traffic flow. The two 
mathematical diaclplinea primarily 
exercised were topology and network 
theory. 

Still another study developed a 
linear progr. a to model the intrade¬ 
pendence of smal 1 urban centers. 

A unique continuing project of 
the Institute is the scientific develop¬ 
ment of urban law. It» objective is 
to measure the real world — in this 
case, Roman traffic -- and evolve a 
set of legal norma which regulate the 
real traffic situation effectively. 
Methodology employed includes value 
theory, 

The moat Interesting area de¬ 
scribed during this visit was a series 
of studies to determine the utility 
(value yield) of public works. This 
subject is very near the planning con¬ 
frontations of the US Defense estab¬ 
lishment. In brief, the present metho¬ 
dology is a culmination of di Finetti's 
llfework in subjective deciaion-moklng, 
and Is the extension of his Bayesean 
viewpoint which was first expressed in 
1935. This view underlies much of 
Dr. Leonard Savage's work in the name 
area. 

Other studies analyze the migra¬ 
tion of permanent residents into cities. 
Rome accommodates an additional 50,000 
persona each year. What are the eco¬ 
nomic benefits of such influxes? The 
economic costs? Social costs (these 
new urbanites have much higher suicide 
rates than ta« older populations)? How 
then are ell these measures equatable? 

Last, the Institute is designing 
a system of statlstioa collection end 
retrieval which can best be described 
as a broad public utility providing 
information to public and private 
bodies and extracting data at the 
optimal trcnsaction point. 

Problems faced by IRMOU are the 
expected ones, involving acoeptanee of 
their output as valid. Even when the 
results are accepted, they are all too 
Infrequently Implemented. Since the 
Institute operatve in an environment 
replete with perturtation, its staff 
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-pr«f«ra to provide the beet »never 
available now end utilise feedback to 
evolve aelf-generating future enewer». 
The preaturea are to provide one final 
answer which must stand the test of 
tieie. 

Much of the Inetitute'a tie», 
therefore, is abaorbed in the produc¬ 
tion of propaganda to get OR accepted 
and in the presentation of deeonstra- 
tione of "what could be eoconpliahed." 
Thia constant "aell OR" is amde even 
worse by the relative inatability of 
the Italian Oovernaient, at local and 
national levels. Established lines 
of comsunlcatlon are obliterated over¬ 
night and new, grandiose programs 
originate without inputs frost the 
scientific experts. 

The Institute wüst compete with 
non-scientlfic experts who offer 
empirical solutions in a "greenwave" 
where no one can be identified as 
responsible for an ad hoc solution. 

IRMOU is not Just another CR 
effort. The quality and sise of its 
staff, coupled with past performance, 
preaage major Impact by thia organi¬ 
zation in the general field of OR as 
well as in city planning. 

Operations R»!«?™!»-«* th<> u"^Yi of 
Rome - The Scuoia di Perfecionamen*o 
in Riceroa Operativa, directed by 
Prof. Guiseppe PompllJ, is a prime 
Indicator of Italy's Increasing 
aware seas of the value of OR as a 
discipline to be emphasised. The two- 
year postgraduate program offered at 
the Souola is the only course in Italy 
which results in the title, "Specialist 
in Operations Research." The program 
is now two years old and none of the 
20 students enrolled has yet passed 
the final examination. In addition, 
a thesis must be completed. The 
Department ia determined to develop a 
quality product, and it would therefore 
appear that the two-year course will 
take a minimum of three years. 

Courses and professors are listad 
below. Two unique factors stand out. 
Pirat, all couraes are thoroughly 
baaed in advanced matbemtics and 
should result in the graduates' having 
a depth which will add significance to 
resulta of their studies. Second Is 
the inclusion of Blal's course on 
Applications of OR to Defense Problems. 
Blsi's practical experience as Head of 
the Italian Navy OR Studies Branch, 
coupled with his PhD in mathematics, 
make him a teacher who ia well 
qualified to cover this very important 
subject. 

Program of Couraes 
First Year 
Methods of Methematioal Optimization 

Prof. A. Hertzel 
Application of Mathematics to Economics 

Dr. E. Zaghini 
"heory of Games and Decision Making 

Prof..U, Dell'Aglio 
Statistical Processes and Queuing 
Theory 

Prof. G. Ottaviani 
Applications of Operations Research to 
Economlv rróbleme 

Prof. B. Barber! 
Second Year 
Applications of Operative Algebra and 
the Theory of Graphs 

Prof. C. Borge ox 
Dr. U. Colombo 

Applications cf Operations Research to 
Logia tics Problems 

Dr. F. Giusti 
Methodology of Operations Research 

Dr. 0. Ferrara 
Dr. S. Paasegglerl 

Applications of Operations Research to 
Military Problems 

Dr. V. Bisi 
Applications of Operations Research to 
Problems of Business Management 

Dr. L. Lombardi 

Staff publications cover a broad 
spectrum of subjects ranging from 
military applications to graph theory. 

The Univ. of Rome program is indi¬ 
cative of the rapid Increase ir the 
utilisation of highly sophisticated 
OR techniques by Italy. 
(j.W. Hemann * P.D. Maycock) 

PHYSICAL SCIENCES 

The program at a recent perfor¬ 
mance of the London Symphony Orchestra 
in the Royal Festival Hall contained 
a resume of current research in bio- 
acoustloo. It indicated that during 
a recent test In the Hall, a note 
played meaaoforte on the horn measured 
approxlmotely 65 dB of sound. As a 
reference point it noted that a single 
"uncovered" cough gave the same 
reading. Presumably in the interest 
of avoiding ooaq>etltion, the resume 
concluded with the request that whan 
one needs to cough one takas the pre¬ 
caution to muffle the sound. It did 
not make recosasendatlona for the horn. 
(j.D. Costlow, Jr.) 

British Acoustical Society 
The newly formed British Acoustlcsl 
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Society held its Inaugural »acting, A 
Syapoaiua 01. Aircraft No lau, 5-6 Nay 
1966 at the Inperia1 Collaga of Solancr 
and Technology, London. Six additional 
»catinga vara haId during thla year In 
London, Southampton, Blrnlnghan ami 
Manchaatar, 

In Dacoobar 1963, the Royal Society 
dealgnatad a comaittee to explora the 
poaalblllty of netting up a aingle 
aociaty which would estar adequately 
for all ahadea of opinion and Intercala 
within acouatlca. Sir Gordon Suther¬ 
land- Chairnan of the British National 
Comaittee for Pbyclca, acted es cl air¬ 
man of this committee which reported 
favori bly upon the proposal in March 
1965. The committee, with the excep¬ 
tion of the chalrawn, constituted a 
provisional council of the British 
Acoustical Society under the chairman- 
ehip of Dr. A.J. King. King la on the 
ataff of Associated Electrical Indus¬ 
tries Ltd., Research laboratory, 
Manchester, and the Physics Department 
of Manchester College of Science and 
Technology. His duties as council 
chairman ended with toe election of 
officers and a council In November 1966. 
The new officers, elected for two-year 
terms, are Prof. R.E.D. Bishop (Univ. 
Coll. London) as Presidentt Prof. 
E.J.Richards (The University, South¬ 
ampton) as Vic a-Präsident i Prof. 
I.C. Cherry (imperial. Coll, of Science 
and Technology, London) as Vica-Praa.j 
Mr. ¥.A. Allan (Associated Architects 
and Consultants, London) as Vice-Prea.j 
Dr. A.J.King (Past President) as Vice- 
President t Dr. P.Lord (Royal College 
of Advanced Technology, Salford) as 
Hon. Secretory! Dr. R.V.B. Stephens 
(imperial College of Seiem j A Technol¬ 
ogy, London) as Membership Secretary; 
and Mr. I.J. Sharland (The University, 
Southampton) as Hon. Treaeurer. Mem¬ 
bers of the Council elected for three 
years, one-third retiring each year, 
are Dr. D.l. Broadbent (Pembroke Coll., 
Cambridge end Fellow of the Acoustical 
Society of America), Mr. P.E. Doak 
(The University, Southampton and 
editor of Journal of Sound A Vibration), 
Dr. C.L.S. Gilford (BBC Research 
Department, Tadworth, Surrey), Mr. F.B. 
Greatrex (Chf. Engineer at Rolls-Royce, 
Ltd,), Dr. W.Taylor (Queen*a College, 
Dundee, Scotland) and Prof.D.G.Tucker 
(Univ. of Birmingham). Tucker is also 
the Society's Program Chairman. The 
junior member of the council le 
Mr. P.G. Valdya (The Unlvert'lty, 
Sou* hampton). 

At the meeting In Manchester, 

15 November, King announced the results 
of the election and that the Society 
now has 292 members, 21 of whom are 
from abroad. In ESN 19-4, it was 
stated that the committee was con¬ 
sidering whether to meke the Journal 
P? Sqqnd aqd Vl^atjop the official 
publication. This did not happen! 
however, nine of the newly elected 
officers and council members are on 
the editorial board of the Journal. 
Moreover, the announcement of the 
newly formed Society in the Journal. 
March 1966, offered "the full services 
of the qgpriffl 9f ^qnd apfl Vibration 
as a medium for publication of papers, 
and of announcements and news of 
Society affairs." 

The constitution and rules, as 
approved Oct. 1966, state "The purpose 
of the Society is to promote and 
disseminate knowledge of acoustics, 
whicb shall be deemed to include all 
aspects of the science and technology 
of Sound, Hearing and Vibration," 
There are five memberships! member, 
associate, junior member, honorary 
member and sponsor member. Members 
and associates pay I»3* Junlox member 
42 per year. 

A meeting of the Society was held 
at Imperial College, London, 20 October 
on "Investigation of Defects in Solids 
Using Acoustical Techniques." Dr. 0. 
BradfleId (recently retired from the 
Physics Division, National Physical 
Laboratory) properly opened the 
meeting with a tutorle1 paper entitled. 
"Reradiation from Slngularltiea in 
Solids." A similar paper waa read by 
Bradfleld at the ICA meeting In 
Stuttgart in Sent. 1959. Mr.G.J.Curtis 
(Imperial Coll.) discussed "Ultrasonic 
Energy Transfer Across Thin Gas Layers," 
He used a disc of P2T-5 backed with a 
mixture of tungsten powder and aral- 
dite to measure the transfer across an 
air layer between glass fists. Neg¬ 
ligible transfer occurs for a layer 
thickness of 2.1 X 10“° cm according 
to the Hirschfelder model, 3 X 10”6 cm 
according to the Lewi Tonks model, and 
2.2 X 10*6 cm for the Fese Gursey 
model. His data agreed with the last 
model. Dr. n,i, Creorsft (Lanoheeter 
College of Technology, Coventry) pre¬ 
sented several curves without numerical 
coordinates on "Detection of Residual 
Stressas in Metals by Ultraaonics." 
He plotted the propagation velocity 
for shear waves perallel and perpen¬ 
dicular to the stress and longitudinal 
waves. He said, during the questions, 
that the variation la 1 part in 10,000 
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in «te*! for 1 ton/in2. Hr. A.A. 
Pollock (Inporlol Coll.) diocuoood 
"Acoustic Emission During Doformotion." 
H« used a thermal load mechanism to 
reduce ambient noise and detected no 
sound emission before brittle fracture. 

The meet ln« on 15 November at The 
Royal College of Advanced Technology, 
Salford (Manchaater) was called "Rever¬ 
beration Time and Tranamieelon Loes 
Measurement." Papera were presented 
Ly Mr. t.N. Baalay (National Phyaical 
Laboratory), Mr. B.P.Day (Royal Coll, 
of Advanced Technology, Salford), 
Dr. K.A. Mullholland (Liverpool Univ.) 
and Mr. A.N. Burd (BBC Research Lab., 
Tadworth). Baalay described the 
"General Problem of Reverberation 
Measurement," showed the characteris¬ 
tics of the reverberation room at the 
National Phyaical Laboratory, and 
pressnted curves of the reverberation 
time T va humidity and frequency, the 
edge factor va panel sise for absorp¬ 
tion measurement and the effect of 
diffusers in panel absorption measure¬ 
ments. Sound level measurements are 
made at five room poaitiona at high 
frequencies and at 20 for low fre¬ 
quencies. D«y diecuased hia meeaure- 
menta of reverberation in sealed 
models. Polystyrene foam ia used to 
represent the aaata, and aquarea of 
cardboard rapreaant people's beoda. 
The gain of the amplifier increases 
with time to compensate for the greater 
sound absorption in the air at the 
scaled frequency. The average of 50 
or kO growth curvas for pulset of 
different length la used rather than 
th- decay curve. Data is obtained 
from the slope at the midpoint of the 
first 10 dB of the growth curve. 
Comparison of the two modale of the 
Oslo Comertheua, o*e with a flat roof 
and the other with a coffered roof, 
showed a fcO to 50)t higher reverbera¬ 
tion time for tbs ooffared roof. 

Mullhellond'o paper, »Tronemiesl«» 
Lose of Materials wish Low Sound 
Insulation," compared theory and 
experiment for the treeemission leas 
of a wall, consisting if two aluminum 
aheete soparated by aii, for normal 
and random incidence el’ sound. An 
absorbing coat on the inner wall, 
12-inch separation, shewed little 
changa in tamnamiaaion lota at 50° 
but showed a marked increase ft k kMa, 

Burd*a paper was entitled "Meeeure- 
ment of Sound Insulation An the 
Preaenoe of Flanking Patho." He 
analysed several method« for separa¬ 
ting the vori eus tronomioaiono by 

determining the delay time. The cor¬ 
relation technique gives good data in 
a low aigna1-to-noiae but requirea 
laboratory procaaalng after tha dat* 
ie obtained. Pulsed sound measurement 
la limited by the aignal-to-noiae ratio 
but can be processed during the teat. 
Accelerometer measurements on a panel 
are time consuming if sufficient 
position pointa are taken. A revolver- 
shot method requirea frequency analy¬ 
sis in the laboratory after the testa 
have been made. A gradient microphone 
can be usad aa a aubatitut# for accel¬ 
erometer measurement a , In the cor¬ 
relation technique Burd ueed signal 
pi.ua fixed delay repraaanting the 
direct tranamieelon path end signal 
plus variable delay. Random white 
noise with a aweeping octave filter 
gave the sharpest correlation function. 

A Joint conference sponsored by 
The Institution of Electrical Engin¬ 
eers, Institution of Electronic and 
Radio Enginaera, the United Kingdom 
and Eira Section of the Institute of 
Electrical and Electronics Enginaera, 
the Institute of Phyaica &the Phyaical 
Society, and the British Acoustical 
Society will ba held at The Institu¬ 
tion of Electrical Enginaera, Savoy 
Place, London, 2J-27 January. The 
subject ie Acoustic Noise end ita 
Control. Seeaione have been arranged 
on Subjective Iffecte, Meeeurement 
Analysis, MaAinea and Noise in 
Buildings. Three tours ara planned 
for 27 January» (l) Building Research 
Station, Ouratan, Watford and Standard 
Talacommunications Laboratories, 
Harlow, (2) National Phyaical Labora¬ 
tory, Tsddington and London Airport, 
(3) Institute of Sound and Vibration 
Research, University of Southampton. 

Tha first annual dinner of the 
British Acoustical Society will be 
held at imperial Collage of Scianca 
and Technology on 2% February. Other 
meetings planned are» March, at tha 
Institute of Sound and Vibration, 
Southampton on Helicopter Noieet April, 
at Glasgow on Medical Acoustics» May, 
at Rottardam Concartgabouw on Crltaria 
for Good Acoustics (bald Jointly with 
tha Acoustical Soolaty of tha Nathar- 
lamda)» Juna, at Lonchastar Collaga of 
Solanos and Tachnology, Covan try, on 
Plant Nolas» and July, nt tha Insti¬ 
tute of Sound and Vibration, South¬ 
ampton, title, Cengreae on Audiology. 

Madbara receive information on 
abort courses and aymposin in tha area 
of acoustics not aponaorad by tha 
Soolaty. Announoa»nt has baan 
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received of the Second British Acé¬ 
denlo Conference in Otolaryngology to 
be held in Oxford 30 July - It August 
covering Sensorl-Neursl Desfness of 
Periphere1 Origin, Conservetive Sur¬ 
gery of the larynx, Chenotherepy In 
Heed end Neck Cencer, Peclel Perelyeis 
end The Caterrhal Child. Correspon¬ 
dence should be eddreesed to L.P.V, 
Seinen, Keat's House, Guy's Hospital, 
London, S.*. 1 (V.J. Trott) 

H* WwEaap^a for Phyalca et the 

The poetver energence of eclence 
end acédenlo education as e natter of 
natloial concern has involved the 
countries of Vestern Europe irrespec¬ 
tive of their else. Industrial devel- 
opnent definitely was not curtailed 
during WNII in Svlteerland. However, 
the country has realised In the last 
few years that Its facilities of 
higher education nust drastically be 
expanded In order to snlnteln her 
position In the technological race. 
In a previous issue of ESN (19-10, 
p.168) P. Epstein reported on a nee- 
sage fron the Swiss national executive 
council (Bundesrat) to the national 
assenhly (Bundasversaanlung) which 
proposed a plan for Inproving and 
extending the facilities of the ETH 
(tne Swiss Teohnical University). The 
neesage included a request for appro¬ 
priation of kkk niIlion Swiss francs 
(about $103 nllllon) to nest the costa. 
Since then, the proposition has been 
approved and the expansion is well 
under way. 

This note reports on the share 
of physios in this expansion project. 
It la a large share, Indeed, and 
enphaslaes the inportanoe of physics 
as the basic science in an Inetltutlon 
of aMlnly technological orientation. 
Two hundred eighteen mlIlion francs, 
or nearly 50$ of the total allocation, 
1« eamarked for a aove of the physios 
faculty to an entirely new caapus out¬ 
side Zurich, on the Hdenggerberg. The 
work la to he coapleted within the 
nett three to four years, placing a 
considerable strain on the Halted 
financial reeouroee of this snail 
country. If the total project would 
be aooaured in fractions of the gross 
national product, it would represent 
an investaent of the order of $10 
billion in the US, to be spent over a 
relatively short tiae. The allocation 
of nearly half of the esponsión pro¬ 
ject tp physios takes into account tha 
alaoet explosive growth of this 

discipline inside the total spectrua 
of science as represented in the 
University. If the year 1922 is taken 
as the reference point, the last year 
in which buildings were added to the 
University coaplex on a large scale, 
the total nuaber of students has grown 
fron 1845 to 5436 in 1965, enlarging 
the student body by a factor of three. 
In the sane interval the nuaber of 
students in the Départaient of Mathe¬ 
matics and Physics has grown nearly 
ten tlaea as rapidly (fron 24 in 1922 
to 624 in 1965). That this ia not 
Just a ganara 1 univsrsity trend, but 
reflects a very peculiar interest in 
physios, is shown by ooaparlson with 
the chealstry Departaent. The nuaber 
of students in this closely related 
sister science has only grown froa 290 
to 481, not oven reaching the gradient 
of the total growth. 

Moat European universities esta¬ 
blished s century ago, were integrated 
into the cities at a very early date, 
long before the liaitations on expan¬ 
sion and the interference of aodern 
traffic were any arguaent against s 
downtown location. Accordingly, such 
universities are faced with the pro¬ 
blem of what to do about moving the 
fastest growing and aost sensitive 
part of their fscllitlee out of town. 
With the exception of the Sorbonne, 
which has a giant construction project 
under way right in the downtown area 
of Parla, these universities bava 
started to build new esapuaea At the 
periphery of the oities. The old 
buildings in town are left to the 
administrators and/or the faculties 
which are lesa affected by the mechan¬ 
ical and electrical interference of 
aodern city traffic. 

It la possibly worthwhile to 
mention the aanner in which these 
reaalning facilities in downtown 
Zurich are being expended in a cheap 
and clever way. Lika aeny of the 
public buildings in Europe conceived 
around the turn of the century, the 
nein building of the ETH consists of 
s number of huge squares of wings 
which enoloee a snail court necessary 
tu let light koto the rooaa on the 
inside of the square. Moden ventila¬ 
tion taehniques have eliminated the 
need for wlndowa, consequently the 
area of thoae square courts ia avall- 
abls for expansion. At the aaaa time, 
the outside of the bulk, ing la left 
untouched, which is important in this 
case since the main building of the 
ETH is considered an art treasure. 
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It was dasIgnad by Sanpar and ia 
listad in tba guldabooka on Zurich. 
The huge graan-doaad building, half¬ 
way up the hills, is a beautiful land- 
msrk tust can be seen from «oat parta 
of the city. The planned expanalon 
will not apoll this aight. The baae- 
menta of the courts are to be filled 
with power planta and ventilation 
machinery with lecture theatera in 
the middle atoriea. This ia topped 
off by additional rooms on the upper 
floors for the Central Swisa Techno¬ 
logical and Patent Library. 

Two further aspects of this down¬ 
town project are possibly typical of 
the change in European academic life. 
1 he present student restaurant ia 
entirely inadequate for the increased 
number of students and the increase 
in the portion of their working time 
which ia now cantered in the labora¬ 
tories. A generoua expansion sha1J 
take thia into account. Secondly, 
the present ’•Auditorium Maximum” la 
to be converted so as to service more 
useful function. Theae huge halla 
which exist in moot European universi¬ 
ties as a center of the cermoniol 
climaxes of academic life, usually 
remind one more of royalty and the 
opening of parliament than of the 
communication and discussion of 
science. The things the Swiaa plan to 
install in their Auditorium Maximum 
cleerly indicate ita present defects. 
Tbt hall will have a blackboard, pro¬ 
jection facilities, new chaira with 
small tablas, microphone and loud¬ 
speaker system, as well ae an adequate 
illumination and vantilation syatem. 
Thus, it will become a multi-purpoee 
lucture theater and not just a room 
for ceremonial représentât ions. 

The major part of the University 
expansion project involves the relo¬ 
cation of the Physios Department from 
its present scattered downtown' loca¬ 
tions to a brand-new campus, which is 
in the process of being built on a 
hilltop approximately two miles west 
of the city, The new buildings will 
eventually accommodate the different 
Institutes that form the Phyaics 
Departmentt Laboratory for Nuclear 
Phyaloe, Laboratory for Solid-State 
Physios, Seminar for Theoretical 
Physios, Institute for Technical 
Physics, Institute ihr Molecular 
Biology end Blophyalcs, and the Insti¬ 
tute ihr Oeophyaics and Physics of the 
Atmosphere. Within the Physios 
Department, the directors of the six 
Institutes form a democratic body 
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and each serves a two-ye^r term as the 
head of the Department. This position 
la responsible for all the facilities 
that tha six institutes have in common, 
such as administration, the machine 
shop and the largest part of the 
teaching facilities. Inside the 
individual institute, of course, a 
more autocratic structure prevails, 
and the whole system is not quite an 
equivalent to the American Departmen¬ 
tal structure. 

The new campua can roughly be 
divided into three separate complexes. 
In the first are buildings for the 
six inatitutes. Only the building for 
nuclear physics containing the largest 
«achine - a Van de Graaff accelerator 
- has been completed. The building 
for technical physics will have a 
separate tract for the so-called 
Department of Industrial Research 
(AFIE), an organixation resembling the 
Battelle Inatitutes but opening their 
facilities for contract research to 
the graduate students of the Univer- 
aity. The building for theoratical 
physics (a group which had auch names 
aa Claueïua, Einatein, Weyl, Schroed- 
inger and Pauli on their payroll at 
one time or another) also hmusas 
the central physics library for the 
campus. 

A second complex on the campua 
represents the facilities which are 
used Jointly by all aix Inatitutes, 
mainly the power plant, the helium 
liquéfier and the central «achine 
shop. 

The third complex ha» evolved 
from the belief thet tee oiling and 
research should be capar»ted. The 
part close to the entrance of the 
campus ia exclusively dwoted to 
teaching facilities, which are used 
by all aix groupa in common. An 11- 
story building houses different kinds 
of work rooms and amaU lecture rooms 
in addition to the rooms for labora¬ 
tory courasa, the "Praktika " A 
large, octahedral, low building 
accommodates tbs big lecture theatera. 

The campua is too far out to 
permit the students to lunch in town.w 
A largo restaurant near the entrance, 
will take oare of thia and also cater 
to the permanent ataff. It ia some¬ 
what unusual for a European univer¬ 
sity to plan residential facilities 
for the students, but it has been 
done for this project. The residen¬ 
tial area will eventually provide 
800 - 1000 beds and la even being 
given priority over ether parte of the 
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program. 
Whan completad in approximately 

two to four years, the new campua will 
give research and teaching in physica 
at the Swiss Technical University an 
adequate and sufficient home for some 

time to come. If Swiss industry 
decides to give the graduates from 
this renowned and excellent facility 
of higher education the proper and 
challenging opportunity to work, Swiss 
research in physics cannot fail. 

(B.O. Séraphin) 

Legend s 
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ts on Sea Targets at 

jny is a private 
oying 600-700 people 
'a in Heidelberg. The 
nee in the fabrica- 

• materials for radio 
.owavea and infrared, 
nta equip»*nt of *haae 

erhard Beck la in charge of 
n El tro field site which employe 90 
sople and la located in Fleneburg on 
n actuary of the Baltic Sea. He has 

recently completed an extensive 
measurements program on the range 
dependence of echo power from aea tar¬ 
gets at the Fleneburg alte, where one 
can see the Danish coast just two 
miles away. The measurements were 
made simultaneously at S, C and X- 
bands for ranges of a few hundred 
meters to 10,000 metera. Targets in¬ 
vestigated included simple reflectors, 
small boats and ships. Because of 
differences in the range dependeres 
of signal strength for various aises 
and shepes of targets and for the 
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various wavolangtha, no atta*pt has 
basn made by Beck to report the data 
in the form of radar croas section. 
In other worda, the primary objectives 
of the program were to determine the 
effects of the sea and the atmosphere 
on echo strength. 

Field Sites and Instrumentation - Most 
of the measurements made by Beck have 
been over water for ranges between 
1*00 and 10,000 m, but limited mes sûre¬ 
ment a have been made over land and 
ice. The measurements over ice and 
water were made at S, C and X-bands 
on the Inner Fjord at Flensburg, but 
the land measurementa were made at 
S-band only on an airfield runway. 
All aaimuthal beamwidthe used were 
between 1° and 2°, pulse lengths were 
approximately O.lyusec, and the wave¬ 
lengths were 3.2 cm, 5.5 cm and 
9.35 cm. Polarisation was horiaontal. 
Transmitters were synchronised so 
that measurementa could be made simul¬ 
taneously, and the pulse repetition 
frequency waa approximately 1000. The 
equipment waa built specifically for 
measurementa and analysis i for exaaiple, 
antennas are synchronised and targets 
were tracked via television» Antenna 
gaina were between 25 and 30 dB, and 
dynamic range of each system was 
approximately 65 dB. Elevation beam- 
widths werf broad, therefore tracking 
in elevation was not required. 

Backirround - If spherical waves are 
reflected from a sufficiently large 
plane surface, the bsckscattered wave 
appears to come from s virtual image 
of the transmitter antenna. In thi* 
case, received signal-lower varies 
with range ? as (2R) . Therefore, 
backscattarad power fro- a larga flat 
reflecting surface, say from the side 

of a shin, might be ‘V*1* 4 
as (2R)“* at aho»i range. The transi¬ 
tion range between which one would 
observe the usual R'*4 dependence and 
the (2R)-2 dependence would be 
strongly influenced by surface shape. 
For a disc of diameter D and an an¬ 
tenna of diameter d* one would expect 
the transition range tm be in the 
neighborhood of StD+djV K, The 
reader will recognise .his expression 
as that from antenna theory which is 
used to determine the transition ba- 
twean the Fresnel and Fraunhofar aonaa. 

For studies of targets over a 
reflecting sur faca, cmbio.Uon. of 
tha two diatinct patUa xuat be oon- 
sidsrad i (1) tha moat direct path 
between antenna and target, and (2) 

the most direct path between antenna 
and target end for which the wave is 
reflected off the water. Paths (1) 
and (2) will be referred to below as 
simply "direct'' or "reflected," 
respectively. . 

At rangea for which backacattered 
power would vary as R in free space, 
the effect of interference (cause by 
the difference AR in path lengths 
between the direct and reflected waves} 
is sometimes observed. For a corner 
reflector at constant height above 
water (or other target for which pro¬ 
minent scattering elements are confined 
to a small volume), nodes and antinodes 
are observed in received power as a 
function of range. For horiaontal 
polarization, tl-e reflection coeffi¬ 
cient for a smooth water surface has 
a magnitude of essentially one and a 
phase shift of 180° for all angles of 
incidence. Therefore, the envelope 
of the antinodes would, in principle, 

vary as R“^. 
At still greater ranges such that 

AR is less then À/2, but for ranges 
shorter then that to the optical 
horizon, target power is-expected (in 
principle) to vary es R* because of 
the interference effect. Examples of 
experimental data that depict transi¬ 
tions batween the R"** end R" zones 
may he seen elsewhere (L.N.Ridenour, 
Ed., Redar Syatem Engineering, McGraw- 

Hill, Naw York, 1947, P. 51). 
The above discussion neglects 

affecta of the earth'e etmoeohere end 
its curvature* Electromagnetic wave# 
propagating within the earth's at¬ 
mosphere do not travel in straight 
lines hut ere generally refracted. 
One effect of refraotion la to extend 
the distance to the horizon, thus 
increeaing radar coveragei another 
effect la the Introduction of errors 
in tha measurement ef elevetlon angle. 
The classical method of accounting 
for atmoaphoric raftoctiom in cotqwj- 
tatlona ia to reploe« *«o actual 
earth of radius £ by un équivalant 
•artb of rodlus ka and by raplaoing 
the actual atmosphare by a homogeneous 
atmosphere in which the wevee propa¬ 
gate in straight linea, tt la custom¬ 
ary to use a value of k ■ 4/3 ee 
simply a convoniant means for approxi¬ 
mating effects of «fraction. 

proaentod below aro baaod on data 
measured simultaneously at S, C and t 

X-bandsi 
Simple Raflaotora - The affecte 

of intorforonoo wore studied by 
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observing the received power, as a 
function of range, fro» radar reflec¬ 
tora that were maintained, by tmans of 
a raft, at several meters height above 
the water. 

a. For ranges of 3000 m and le<a 
and for antenna and target heights 
small conpared to range, received 
power varies as R-8 in the region wh-re 
the path differenceAR applicable to 
a curved earth surface is less than 
A/2. 

b. For ranges greater than 3000», 
it was necessary to include effects 
of refraction due to the troposphère 
in order to account for echo power 
versus range. The value of k of k/3 
showed up as a useful averege for 
effactive range calculations, but 
effects of the atmosphere caused 
received power to vary between R-J* and 
r-12 for AR less than A/2. 

o. If A R>A/6 (calculated for 
normalised earth radius of V?)« the 
received power varied as R-i*, where 
N<8| if on the other hand AR<A/6, 
it was found that N>8 with »axlau» 
N approximately 12. Changes ln N are 
attributed to changea in bean curva¬ 
ture caused by variation in meteoro¬ 
logical conditions. 

d. For path length differences 
greater than a/2, nodes and antinodes 
were observed as a function of range. 
The aeaeured portions of the nodes 
and antinodea depend on trananitter 
wavelength, and occur at the positions 
predicted by ray theory and a smooth 
dielectric àurface (for the sea). 
The envelope of the peaks in the 
interference pattern vary as in 
accordance with theory. ^ 

e. The dielectric properties of 
the ground, the ice, and the water 
surfaces had no recognisable offset 
on received power, preaiusably because 
tbs heights of the antennas and the 
targets ware saw 11 in comparison with 
the teat range. Even the choppy water 
in the Flensburg Inner Fjord had 
practically no affect on the curve of 
received power versus range for low 
a «tanna heights and ranges of less 
than 10,()00 n. 

Ships - For ships (geocMtrioally 
complicated reflector shapes), the 
dependence of received power on range 
was found to be strongly influenced 
by Ship aspect angle. The following 
observations were made for ranges of 
500-10,000 » on a JOOO-ten vsasel 
illuminated from astern. 

Range Dependence 

S-Band R<1500m 
C-Band R<1500m 
X-Band R<1500m 

1500m<R<5000m R>5000m 
1500m<R<7000m R>7000m 
1500»<R<10,000m — 

-2 
An R dependence has been observed in 
the received power from several small 
boate and ships. When it exists, it 
seems to be associated with aspect 
angles for which back scattering from 
flat surfaces would tend to be prom¬ 
inent. The wavelength dependence for 
the transition between the R-** and R“8 
regions above is, in general, consis¬ 
tent with theory» that is, for a 
decrease in wavelength, other condi¬ 
tions being equal, the ranges between 
the regions of differing range ratios 
are expected to become longer. 

Future Programa - The previously 
decribed measurements program was 
supported under contract with the 
West German Navy, and Beck is current¬ 
ly seeking support for further radar 
measurement studies. He is, however, 
performing étudiés in connection with 
obtaining refinements in radar absorb¬ 
ing material to further improve the 
El tro product line. 

Several radar measurement systems 
ere presently under development for 
the Germen Ministry of Defenes, and 
Beck hopes to expand the swrkat for 
these systems. There are three quite 
flexible types of systems under devel- 
opment: one that is truck mounted 
for ground mea sur estent s, another for 
sblp use and the third for aircraft 
installation. Each system provides 
for simultaneous measurements at S, C 
and X-bands with horisontal polarisa¬ 
tion. The radars include A-scope and 
PPI presentations and facilities for 
read-out of pulse counts versus range. 
Stetistloel processing equipment is 
svailable so that average values can 
be automatically printed out ea a 
function of range. Antenna speeds, as 
I recall, are variable and operate 
between approximately 2 and 20 rpm. 
Instrumentation la Included for re¬ 
cording humidity, temperature, wind 
speed and wind direction automatlcklly 
on the radar data sheets. (M,if.Long) 

jEPBMiHgffiit mmm 
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Occupational Psychology •action of the 
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BPS Is marked primarily by announce¬ 
ment of newly elected officers and a 
major address by the outcoing chair¬ 
man (prealdent). This year's meeting 
was held at Blrkbeck College, London 
Unlveralty, on December 2nd. Dr. Alec 
Martin, a psychologist at the Ministry 
of Labour, was Installed as Chairman 
for the coming yearj and, Professor 
Albert B. Cherns gave the Chairman's 
address, entitled "Putting Psychology 
to Work." 

Cherns, who la one of England's 
more influential psychologists, until 
recently has been head of the British 
Social Science Research Council. He 
now has assumed a newly established 
Chair in Social Science at the Univer¬ 
sity of Technology, Loughborough, 
Lelcostershlre. The timing and con¬ 
tent of Chema' paper was particularly 
appropriate, as he discussed a problem 
area in psychology which will form 
the basis for his new reaearch unit 
at Loughborough. In essence, Cherns 
Is concerned with the failure of social 
scientists to apply or utilise fully 
their fund of technical knowledge in 
the real world. His concern is not 
with fostering applied research, per 
ae. Rather, the basic Issue la that 
there are few social scientists en¬ 
gaged in what corresponda to the 
"engineering or development" function 
of the physical sciences, and that 
there la no provision for training 
individuals In this area. Two sep¬ 
arate dimensions of thla problem were 
diaouased at some length. 

First, It is Cherns1 contention 
that applied work In paychology often 
fails to make the contribution «hieb 
it might because of a failure to give 
sufficient consideration to the total 
system in which the results are to be 
utilised. He illustrated this point 
with an example drawn from bis own 
reaearoh experience. Hare, a study 
of training attrition in the RAP was 
carried out which .vaulted in recom- 
nendatlons for change in the organi¬ 
sational structure of a large training 
command. The study was technically 
sound, and the recommendations highly 
appropriate at the level of the train¬ 
ing station. However, the recommanda¬ 
tions could not he ImplssMnted as they 
would have created an even greater 
problem for the RAP as an organisation 
by throwing the osroer ladder for 
instruotore out of line. Thus, the 
failure of this research effort was 
due to a lack of attention before the 
study wee started to the boundaries 

or basic perimeters of the system con¬ 
cerned. While this point should be 
self-evident, Cherns presented ample 
corroboration of its neglect to date 
in Industrial psycholegy. 

Beyond the problem of selecting 
the proper frame of reference or 
system in which to undertake social 
science research, Cherns advocstss 
further eyetemic work on the mechan¬ 
isms of applying rsaearcb results. 
He seta forth three ways in which 
results of psychological research are 
applied or used» (l) by change in 
the climate of opinion, (2) by dif¬ 
fusion, and (3) by deliberate planned 
application. 

Aa a classic example to illus¬ 
trate the impact of "change in the 
cllmete of opinion" on the application 
of psychological research findings 
over the yeara, Cherns revlowed devel¬ 
opments in the area of industrial 
productivity since 1915. A report of 
the Health of Munitions Workers Com¬ 
mittee wee issued at that time which 
disclosed that there was not e linear 
relationship between hours of work 
and output. Cherns considera this 
report (startling at the time) had 
sufflclant influença on attltudoa 
and opinion to pavo tho way for much 
of tho induatrial paychologlcal 
raotaroh which undarllaa what la now 
traditional swnagament practica. The 
most common moans at praaent of lat- 
plementlng aoclal aolanca reaearch 
findInga by SMana of "climato changa" 
la through couraoa for sMnagara In 
bualnoaa and induatry. Howavar, with¬ 
out quoatlon, thla la a time-conaumlng 
and drawn-out procoaa. 

"Diffuaion" la aaan aa a more 
rapid but also mora dangerous mech¬ 
anism for implemsnting appliod social 
science reaearch. Diffuaion occurs 
through mobility of managara, super¬ 
visors, oto,, in industry. Procedures 
and programs which have worked In ona 
setting are applied in a now organi¬ 
sation. Unfortunately, a program 
developed within the total system 
complex of one organisation may ha 
quite inappropriate whan lifted out 
of oontoxt and eatabllahed in another. 
It ia hare that Cherns aass the most 
common misapplication of aooial 
aolanca reaearch. 

To data, "deliberate action" In 
application of raeoarch reaulta ia 
ooneldered, for tho moat part, to have 
taken place only under an unueual eat 
of circumstances. Chema traced the 
development of five fields of 
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psychological research - ranging from 
large-scale aptitude and ability test¬ 
ing through human factors - which are 
highly active today In Industrial 
settings. In each case, the develop¬ 
ment and application of fundamental 
psychological knowledge in the speci-_ 
fic research area was precipitated by 
a significant wartime need. Thus, it 
would sppear that the optimal condi¬ 
tions for deliberate application of 
research in the past have been: (a) 
a crisis of national proportions, 
such as war, (b) an adequate supply of 
trained persons to undertake the re¬ 
quired research, and (c) an identity 
of the sponsor and user so that the 
invescigator assumes an integral role 
in the organisation or system. How¬ 
ever, the transition of the wartime 
advances to industry typically has 
occurred through the processes of 
"change in climate" and "diffusion." 
Cherns quite obviously is of the 
opinion that this need not and should 
not be so. 

In a parenthetical diversion 
during the paper, Cherns gave some of 
his notions on the basic research - 
development dichotomy. Hot only does 
he consider the familiar research - 
development - production model to be 
an Improper conceptúalieatlon of the 
process through which psychological 
research la applied, he pointa out 
ttn't studies have shown that this 
model does not truly describe the 
process in any area of industry or 
technology. In the same vein, he 
rejects the argument that social 
sciance research cannot be applied 
becouae the algnlficont fundamental 
studias have yet to be carried out. 
It would appear that Cherns advocates 
a blending of basic snd applied re¬ 
search with a continual faedbaak which 
Is not handicapped by artificial di¬ 
chotomies. 

Cherns* address was well prepared 
and extremely well delivered. The 
message he wished to convey came 
through not so much because of start¬ 
ling new Ideas, but through his organ¬ 
isation end logic. The vary putting 
together of facts "everyone knows" 
outlines an important and neglected 
problem which must receive far more 
formal attention than it has in the 
past if psychology Is to make the con¬ 
tribution which many believe is pos¬ 
sible. Cherns and his new unit are 
devoted to a calculated effort In this 
direction. 
(j.t. Rasmussen) 

MISCELLANEOUS 

The Engineer's Day 
The problem of attracting capable 

young men and women into the engineer¬ 
ing profession seems to be as critical 
in the UK as in the US, judging from 
the sise and quality of "The Engineer's 
Day" program at the Science Museum, 
London. This two-months-long "careers 
exhibition" is being presented by a 
group of nationalized bodies and 
Lritish Government departments with 
the cooperation and support of the 
Council of Engineering Institutions 
and the Confederation of British In¬ 
dustry. 

On the Museum's ground floor, 
over 7000 ft2 have been given over to 
the exhibition. A series of displays 
presents the lives led by engineers of 
all kinds against the background of 
their work. Civil, mechanical, elec¬ 
trical, transport engineers, etc., 
are depicted as constantly dealing 
with people and their needs. Some 
examples of the displays are given 
below. 

A transparent model of the recon¬ 
struction now under way of the Oxford 
Circue Station to accommodate the new 
Victoria (subway) Line is exhibited 
next to a series of photographs which 
show the progress in various aspects 
of tunnel construction. An experi¬ 
mental line of twin tunnels, one mile 
long, Is shown wherein two types of 
tunnel construction were tested. In 
one, the tunnel wall is lined with a 
form of flexible-jointed cast-iron 
lining which requires no bolting or 
grouting. The other type is lined 
with concrete segments. Both well 
liners are mcpended under pressure 
against the clay. 

The engineer in medical research 
is illustrated by a aerlee of slides 
on "Myoelectric Control of an Artifi¬ 
cial Hand." An accompanying coamientary 
describes work done by the Medical 
Research Council at Vest Hendon Hos¬ 
pital and at St. Thomas' Hospital 
which led to the development, at the 
Atomic Weapons Research EatabliehsMnt, 
Aldermaston, of a miniaturised control 
circuit and artificial hand. The hand 
Is controlled by myoeleotrlo currants 
— the ouvrants which normally stimu¬ 
late muscle. Operating signala are 
taken from muselea remain*ng In the 
forearms of amputees by surface elec¬ 
trodes in the socket encasing the 
stump. The system consinta of the 
artificial hand, an electronic control 
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unit, and a rechargeable battery. 
The National Coal Board haa con¬ 

structed a auri'rce control room for 
the automated coal mine of tomorrow. 
An operator alt« at a conaole at the 
exhibit, aurrounded by TV ecreena, 
control buttons and telephonea, Ae 
the ectlvitiea in the mine proceed on 
the TV acreena, the operator performs 
a aequence of control function« for 
the benefit of the audience. 

In general, the exhibit consista 
of hardware, filma and slides with 
commentary, and working models. Each 
exhibit la staffed by one or more 
engineers who answer questions and 
hand out well-prepared brochures on 
opportunitlaa with hla service or 
department. In all, there are about 
17 exhibits. 

After viewing the regular 
exhibits, the visitor reaches the 
"Hall of Industry," where there Is 
time for thought and questions before 
leaving. Amid displays showing par¬ 
ticular products selected for their 
interesting technical features and 
good design (a.g., a precast unit of 
structural concreta, a ship's propel¬ 
ler, an auto chassis, a segment of 
the cast-iron type of tuba lining for 
the Victoria Line), representatives 
of auou bodies as tbs Central Youth 
Employment Executive of the Ministry 
of Labour and the Council of Engin¬ 
eering Institutions are available to 
discuss oarsar opportunities. Advics 
and information on tha various routes 
by which one can become a professional 
snglnaar aia also available. 

The exhibition was augmentad by 
a aariaa of lecturas and filmo in a 
nearby auditorium. A typical lecture 
title was "Building the Channel TunneL" 
Included in the films presented every 
10 minutes werel "Men of Power" 
[work and training of engineers In 
the electrical supply Industry)i 
"for*at Products Reaeareh" (Govern¬ 
ment reeearch in timber technology)! 
"Teat Plight 263" (research behind 
high-speed teat fllghte)i "Creativity 
at School*' (technology projects at 
Sevenoaka School )i and "Raw Minds for 
a New World" (national attitudes to 
science and technology). 

finally, it should be noted that 
on axosllent brochure had been pre¬ 
pared for each visitor, which deeerlbee 
tha reasons for the exhibition, pre¬ 
sente some photographs of engineers 
at *.ork, mans ions their aceo* pllah- 
rnMWta, and quotes opinion« on the 
proi«selon by many noted professional 

engineers. (H.E. Williams) 

Politics in Education 
Two situations have occurred in 

recent months on this side of the 
Atlantic which illustrate extremes in 
the spectrum of politics in education. 
On the one hand, studenta in Sweden 
were without teachers when the Govern¬ 
ment locked out the faculties (they 
are civil servants) in retaliation 
against a teachers' strike primarily 
In the gymnaaluma (advanced high 
schools). At Stockholm's Royal Insti¬ 
tute of Technology, this meant that 
the faculty could not get into their 
officea and studsnta could attend 
laboratories only whan atudent assis¬ 
tants wara in charge. At the grade 
school level, students were required 
to spend regular hours in the class- 
rooma, but could do ae they pleased. 
Listening end dancing to music from 
transistor radios were very popular. 
In the end, the gymnasium teachers 
got a little more pay and the doora 
wäre unlocked. Several weeks later, 
the Swedish Government still had not 
decided whether the teachers were 
expected to make up for lost time or 
■imply cover a little lesa material 
this year. 

On the other hand, in Israel, 
undergraduate students at the Technion 
went on strike over a proposed in¬ 
crease in fees of about ten percent. 
While atudent leaders met to discuss 
the leeuea, the rest went on vacation. 
Wben the faculty threatened to force 
all to repeat the semester unless they 
returned in time to fulfill a minimum 
requirement of lectures and laboretory 
sessions, the students decided to 
return, but not until they bad taken 
their annual, two-day Hanukkah holidqyl 
(H.E. Williams ) 

jgafsjjgBLNgres 

At the annual Anniversary meeting 
of the Royal Society, the President, 
Prof, P.M.S. Blackett, predicted that 
Britlab acienoe should benefit from 
the growing number of contacts between 
the Society and the Government. He 
■aid he would welcome the extenaion 
of tbeee working contactai howovor, 
it woo equally important that the 
Society should posees« a strong inde¬ 
pendent base from which to operate, 
with adoquoto financio 1 support from 
privóte eourcea. following the move 
lost year to open tha ronko of the 
Sooioty to applied solentlato«Blackett 
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announced the avard of three medala for 
work associated with engineering 
design. These go t*> Sir Wllllaai Penney 
(Chairman, UK Atomic Energy Authority), 
Mr. Christopher Cockerell (inventor 
of the Hovercraft), and Mr. Alec 
Isaigonls (Technical Director, British 
Motor Corporation, and designer of the 
"Mini" and "1100" automobiles). A 
new gold medal and prise of klOOO, to 
be awarded annually for an "outstand¬ 
ing contribution to the advancement 
of science, engineering or technology 
leading directly to Increased national 
prosperity," was also announced. A 
sum of 120,000 has been donated by the 
Mulla-d Company for this purpose. 

The French and German Governments 
have come to an agreement to build a 
high flux nuclear research reactor at 
Grenoble. The coat, estimated at 
160 million francs (132 million) will 
be Jointly shared by the two countries, 
and it ia contemplated that the 
reactor will begin operation in 1970. 

Sweden and Britain have just com¬ 
pleted joint experiments In the evalu»- 
tioi of "heed-up" displays in aircraft, 
at <ha Minerva Laboratories, Treforeat. 
The British equipment has been devel¬ 
oped by Specto Aviation, Peltham, and 
Elliott Flight Automation, Rochester. 
The Swedish companies participating 
were Svenska Radio and the SAAB com¬ 
pany. 

The French Coralie rocket has bad 
a second experimental firing in the 
Sahara and reached a height of 35 mllaB. 
The rocket will be the second atage 
of the combined Europa I apace rocket. 

The Royal Military College of 
Science, at Shrlvenham, Wiltshire, ia 
seeking the right to confer ita own 
degrees, which now are granted by 
London Univeraity. If this autonomy 
la achiovad, the College plana to 
slant ita syllabus towards subjects 
of praoticel army application. A 
paaa degree has been stfcatltuted for 
tha Higher National Diploma as the 
minimum qualification for associated 
membership of the Institution of 
Máchenles1 Engineers, and the Insti¬ 
tution of Electrics! Engineers, for 
which offioera of the Royal Electrical 
and Mechanical Engineers (RENEs) must 

qualify. 

A grant of «2,000 (fcl-|2.80) has 
been made to the Hatfiald College of 

Technology for the establishment of a 
Notional Reprographic Center for Docu¬ 
mentation. The Center will be con¬ 
cerned mainly with photographic 
nethoda of reducing original documente 
to microforma for atorage, handling, 
retrieval and enlargement. 

Hawker Slddeley Dynamica ia manu¬ 
facturing receiving statlona for 
taking pictures fromweather satellites. 
The British Meteorological Office have 
bought five of these stations| and, 
Cyprus, Singapore, and the Maidive 
Islands alao have installed them. The 
receiving apparatus ia housed in a 
10 ftz wooden hut, weather-proofed for 
any climate, and only one operator ia 
needed to point the corkscrew aerial 
on the bearing over which the satel¬ 
lite will paaa. The satellite's sig¬ 
nal awltchea on a photoduplicating 
machine which will show cloud forma¬ 
tions over a 400,000 mlle^ area of the 
earth's surface. 

An inter-university link ia being 
established between the Universities 
of Lancaster and Sussex with the 
proposal to establish a joint center 
of Operational Reaearch. The plan la 
that OR departments at both universi¬ 
ties should share staff, and work 
jointly in the North and the South on 
research proJacta. Soma of the plana 
presently under dlscuaaion are that 
specialist ataff ahould lecture at 
both univeralties, that students who 
earn their Maatar's degree at one 
University should earn their PhD at 
the other, and that raaearch projects 
where national problems are involved 
might be shared. 

A Chair of Telecommunications 
Systems is to be established in '.he 
Dept, of Engineering Science, Unlv. 
of Essex, ifter an agreement between 
the University and the General Post 
Office. 

A full-ace la model of the Con¬ 
cord supersonic airliner is under con¬ 
struction for exhibition at the Paris 
Air Show next May. Costa are being 
borne by the four main companies 
engaged on the aircraft - British 
Aircraft Corporation, Bristol Slddeley 
Engines, Sud Aviation a .id Snecna - 
together with other aub-oontraotora. 
The Ministry of Aviation, on behalf 
of the Royal Navy, has placed an order 
of m million with Westland Aircraft 
for the development and sup ly of 
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Vastland twin-engined hellcoptara, 
aohadulad for eervlca early In 1969. 
The naw helicopter la e varalon of 
the Sikorsky Sh-3D or "Sea King," 
powered by two Bristol Siddeley Gnome 
1400 gas turbinas. It baa a haavy 
load carrying capacity, which will 
make It suitable for carrying 20 fully 
equlppad troops as wall as for an 
anti-submarine weapon system and other 
naval tactical tasks. 

Sir William Penney. Chairman of 
the United Kingdom Atomic Energy 
Authority, will leave his present post 
In October to become Rector of the 
Imperial College of Science and Tech¬ 
nology, London, a position which has 
bean vacant since the death of Sir 
Patrick Llnatead three months ago. 

Prof, Sir VilliB Jackopn. fftS, 
Head of the Department of Electrical 
Engineering, Imperial College of 
Science and Technology, London Unlv., 
heads the Naw Year's Honours List. 
Ha will be a baron in recognition of 
his services to technology. Other 
names of intarast in the scientific 
field honored in the List are 
Frederick Bawden. Director of the 
Rothempated Experimental Station 
(Knight), Michael Perron, Chairman 
of the Walloon» Foundation (Knight), 
and Prof. Ronald Tunbridge■ Professor 
of Medicine, Univ. of Leeds (Knight). 

standard of training in aviation medi¬ 
cine of RAF medical officers. Seven- 
month courses are to be held at Farn- 
borougb, and a naw designation - 
"flight medical officer" - will be 
ueed by successful students. 

Dr. Daphne Jackson, lecturer in 
physics at the Univ. of Surrey, has 
become the youngest Fallow of the 
British Institute of Physice. She 
worked for a year as a Research Assis¬ 
tant Professor at the Univ. of Washing¬ 
ton, Seattle. 

Dr. Brian Warner, a research 
fellow in the Dept, of Astrophyaica, 
Oxford Univ., io to leave for the US 
next year to Join the Maodonald 
Observatory team studying Mora in 
preparation for a landing on that 
planet. 

Dr. D. Brandon baa taken a posi¬ 
tion as Associate Professor in the 
Institute of Metals, The Teohnion, 
Haifa, Israel. 

Prof, P.At Bifty ha. formed a 
new department - Theory of Materials 
- in the Faculty of Metallurgy, 
Sheffield Univ. With bim are Dr. J. 
Eshelby (Reader), Brian Gale, on 
leave from NPL, and two senior re¬ 
search fellows. An MSc program will 
start next fall. 

Dr. M.R, SamPford, presently 
senior principal scientific officer 
in the Agricultural Research Council 
Unit of Statistics at Edinburgh Univ., 
has been appointed to a new Chair 
of Mathematical Statistics. 

t, the Swiss managing 
director of the European Centra for 
Space Technrlogy, at Delft and 
Noordwijk, has submitted his resigna¬ 
tion which will be effective 1 January. 
He is reported in the London Times to 
have declared that he cannot work 
with the funds avallsble. 

Air CpMqdPTS H,L, Roxbqrgh, 
Consultant adviser in aviation medi¬ 
cina at the RAF Institute of Aviation 
Medicine at Faraborough, has been 
appointed Professor in Aviation Medi¬ 
cine there on the recommendation of 
the Royal College of Physicians of 
London. This is the first professor- 
ahlp awarded to an RAF medical officer. 
The appointment follows a decision to 
increase both the extert and the 

Prof. K.M. Wrjgfat, Professor of 
Mathematics at the Univ. of Aberdeen, 
has been appointed Principal of that 
University. 

Technical Reports of QMRL 
The following reports havs recent¬ 

ly been Issued by ONRL. Copies nay 
be obtained gratis by Defense Dept, 
and other US Ooverna»nt personnel, 
ONR oontrectora, and other Aswrloan 
scientists who have a legitimate 
intereat. However, because of the 
frequent content of proprietary and 
prepttbllcatiaa information, the 
reports cannot be sent to librarle« 
or to cltiaena of foreign countries. 
Requesta for ONRL reports should be 
addressed tot Commanding Officer, 
Office of Naval Research Branch Office 
Box 39, Fleet Post Office, NY 09510. 

ONRL-51-66 Payehology at the Techni¬ 
cal University of Norway, 
Trondheim, by 
J.A, Rasmussen 
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ONRL-52-66 

ONPL-53-66 

ONPL-54-66 

ONRL 55-66 

ONRL-56-66 

ONRL-57-66 

CNRL-58-66 

I 

Services Electronics 
Rssssrch Laboratory 21st 
Anniversary Open Days, by 
P.D. Meycock 
Sons Notes on Medical 
Education in Great Britain 
by I.N. Mensch (U LA, re¬ 
serve training with ONRL) 
Some Solid State Physics 
in Basel, Freiburg and 
Strasbourg,by B.O.Séraphin 
Some Research in Materials 
in BirsiinghaBi.by J.B.Cohen 
Jet Engine Exhaust Smoke, 
by H.L.Seligmiller 
Studies in Vest Germany on 
Microwave Propagation and 
Scattering Over Water, by 
M.V. Long 
Psychology at Gotenborg, 
Sweden i The Institute of 
Education, The Psychotecb- 
ntcal Institute, by 
J.E, Rasmussen 

The following oonterencr report¬ 
are releasable to European scientistsi 

ft ... 

ONRL-C-28-66 XXth Plenary Congress 
of the International 
Commission for the 
Scientific Exploration 
of the Mediterranean 
Sea, Vy J.D.Costlow, Jr. 
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