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insecticide-are likely to add new impetus to the 
various campaigns against pollution of the environ
ment. DDT and the other organochlorine pesticides 
are plainly in the front line. In March, Sweden 
declared a two year moratorium on the use of DDT, 
aldrin and dieldrin, to etart from 1970, and the states 
of Arizona and Michigan followed suit by banning 
DDT. Bills have been introduced in the Senate to 
ban DDT throughout the United States. 

In Britain the use of DDT is under review by the 
Advisory Committee on Pesticides and Other Toxic 
Chemicals. The committee's predecessor recommended 
in 1964 that no restrictions should be placed on the 
uses of DDT then current, but that this decision should 
be reviewed at the end of three years, a step that is 
now more than two years overdue. DDT residues in 
human tissue have averaged two to three parts per 
million over the past few years, compared with twelve 
parts per million in the United States, where for a 
long time DDT was used indiscriminately. These 
levels are not toxic, as far as is known, and it is in fact 
remarkable that the 1·5 million tons of DDT applied 
throughout the world in the past 25 years have caused 
no known human death except in cases of improper use . 

The campaign against DDT has rested more on what 
it may do than on any particular damage that can be 
laid at its door. The persistence of DDT residues, their 
ability to creep up extended food chains, to accumulate 
in the fauna of the Antarctic thousands of miles away 
from the chief sites of application and to reduce photo
synthesis by phytoplankton, are all matters to make 
ecologists sleep uneasily. It says much for the changed 
climate of opinion that concern about issues of this 
kind has reached a wider public and with sufficient 
impact to bring about legislation. 

If the Advisory Committee on Pesticides were to 
decide solely on the scientific evidence available, it 
would doubtless follow Sweden and Denmark in 
declaring a trial ban on DDT and possibly further 
restrictions on some of the other organochlorines. 
(Certain uses of aldrin, dieldrin and heptachlor were 
curtailed in 1964.) But the cost of such action would 
be considerable, although far less for Britain than for 
countries with hot summers and flourishing pest 
populations. It has been calculated that a total ban 
on DDT, aldrin, dieldrin and heptachlor would add 
£1 million to the annual pesticide bill of British farmers. 

SPACE RESEARCH 

ESRO makes Plans 
THE Scientific and Technical Committee of ESRO, at 
its meeting in Frascati last week, seems to have pro
vided the managers with a straightforward account of 
the immediate future. By all accounts, the committee 
has recommended that ESRO should go ahead with two 
projects-a cosmic ray satellite launched into a polar 
orbit and a geostationary satellite designed to study 
solar-terrestrial relationships. The committee also 
said that it would like to hear more of the ambitious 
scheme to launch an ultraviolet astronomical satellite, 
although it is not expected that this will be possible 
until later in the year or even in 1970. 

The particular decisions which have been made at 
Frascati-altogether there were six satellites to choosfl 
from-are less important than the spirit in which the 
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decisions seem to have been arrived at. At the end of 
the Frascati meeting, nine of the ten governments 
represented voted in favour of the decision. Only the 
Belgian representative abstained. All this augur~ "·ell 
for the meeting of the Council of ESRO next week in 
Paris when the approval of the member governments 
will be sought for the commitment of the necessary 
funds. As things arc, ESRO is already assured of the 
funds needed to support the two new satellites bet"·et>n 
now am11971, but it would at some stage be necessary 
for the council to supply the money needed to com
plete the project by 1B74 or even 1975. 

The experiments for the cosmic ray satellite \rill 
travel in a highly eccentric orbit reaching out to a 
hundred thousand kilometres and with a period of 
roughly a day and a half. Experiments will be con
tributed by groups from the Universities of Southamp
ton, Leiden and Milan and by the laboratories at 
Saclay and Garston. This and the geostationary 
satellite would serve as vchidcs for carrying experi
ments developed with national funds. The proposal 
for an ultraviolet satellite is more complicated, chiefly 
because this would have to be used in much the way 
in which large telescopes are used, with ·would-be 
observers allotted time in rotation. By all accounts, 
the resolution passed last week at Frascati suggests 
that here too the proposal should be worked up in 
such a way as to allow a consortium of laboratories to 
design and share the device. 

No doubt the Council of ESRO will be most of all 
heartened by the way in which it seems that technical 
priorities have been established in an orderly fashion, 
but there is no likelihood that next week 's meeting will 
throw much light on tho continuing future of ESRO 
and of ELDO. The working party of officials of the 
European governments to devise a joint programme for 
ELDO and ESRO seems to have made good progress on 
matters such as aircraft navigation systems, but has, 
to the surprise of some observers, run into difficulties 
with its scheme for the development of telecommunica
tions satellites. The immediate problem seems to be 
the similarity between a programme which makes sense 
for Europe as a whole and what the French Govern
ment is already embarked on. It remains to be seen 
just how this conflict is resolved, but everybody seems 
cheerful that something will be known by the autumn. 

ELDO 

Plain Sailing ? 
WITH any luck, the Europa I rocket, with all three 
stages fully operational, will launch a test satellite 
into orbit on June 30. This will be the ninth develop
ment flight of the rocket and the first since the 
European Space Vehicle Launcher Development Organ
ization was forced severely to curtail its programme to 
survive the British Government's reduced commit
ment. Speaking in London on Tuesday, Sr H. E. 
Renzo di Carrobio, the director-general of ELDO, said 
that, with the April decisions (Nature,222, 311; 1969) 
behind it, the organization now had its feet firmly on 
the ground. He looked forward to the development of 
the third generation rocket Europa III and to the 
start of a production programme for Europa launchers. 

In all the previous test flights of the Europa I, the 
first stage, a Blue Streak rocket, has fired successfully. 
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In the last flight, the engines of all three stages ignited 
correctly, but the propellant system of the third stage 
failed almost immediately. This time, the third stage 
has been slightly modified and extensively tested on 
the ground while the electronic system of the second 
stage has been made more reliable, so that now it 
seems likely that the rocket will successfully launch 
its 354 kg test satellite into a low circular orbit on 
Monday. In the next flight, which should take place 
this November, the test satellite will carry a limited 
telecommunications experiment. 

The Europa III rocket which ELDO hopes to start 
developing in 1971 will be designed to launch geo
stationary satellites of up to 700 kg, which would be 
sufficient for semi-direct TV transmission. To launch 
this sort of payload, the power of the first stage will 
have to be increased, and the three possible ways of 
doing this are to use Blue Streak with solid or liquid 
boosters, to use an entirely new first stage, possibly 
based on a French idea known as L 135 or, more 
tentatively, to design a new first stage based on 
Rolls-Royce engines. Blue Streak has the advantage 
that it has been well tested, and the development 
of the complete rocket should take two years less than 
the eight years estimated for the development of a 
rocket with a new first stage. A spokesman from the 
Ministry of Technology assured the press conference 
that Blue Streak with boosters was capable of anything 
a new stage would be. The director-general guessed 
that Europa III might cost something like $450 m to 
develop using Blue Streak and possibly $600 m with
out. The second stage of Europa III will use liquid 
hydrogen and oxygen as propellants. 

ELECTRONICS 

Radars Galore 
from our Special Correspondent 

Malvern, June 
"DIVERSIFY or die" may be the slogan of many research 
organizations, but the chief commodity of the Royal 
Radar Establishment, in the lee of the Malvern Hills, 
is still radar. And radar in all shapes and sizes, for 
the establishment's experiments range from the most 
powerful radar in Britain, coupled to a 43 m dish aerial 
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to probe the ionosphere, to the tiniest hand-held radar 
torch: In between, there are radars to help 200,000 
t<_>n ml tankers t~ dock, radars which look sideways for 
airborne reconnaissance and radars to track satellites. 
Last week, all this equipment was on show at the estab
lishment's first open day since 1963, together with 
much of the basic research which has made the small 
radar systems, in particular, possible. 

The secret of the small radars is a gallium arsenide 
solid-state device called the Gunn diode which can be 
made to oscillate and produce radio waves in the 
f~equency interval from 1 to 88 GHz. Except when 
high power radar beams are required, the Gunn diode 
can replace the bulky and less robust klystron as the 
generator of microwave signal'l. Development of the 
Gunn diode at the Royal Radar Establishment has 
made possible radars which fit neatly into the hand, and 
which are finding applications as speedometers, burglar 
alarms, high resolution radars and in SPRAT (Small 
Portable Radar Torch}, a hand-held radar weighing 
less than 5·5 pounds which can detect movement 
within 625 m. Wearing headphones, the operator 
points SPRAT like a torch, and any movement which 
is picked up is presented as an audible tone. Although 
developed for the battlefield, SPRAT has obvious 
applications as an aid for the blind. 

So long as solid state devices such as the Gunn diode 
continue to be developed, the Royal Radar Establish
ment will have a happy hunting ground devising equip
ment to measure small distances and speeds. At the 
other end of the scale, the establishment has developed 
a new kind of sideways looking radar for the Phantom 
aircraft which picks out moving targets and displays 
them on a rna p of the ground, and has built a high power 
ionospheric radar which can measure electron densities 
from 80 to 1,000 km. Unlike an ionosonde, which 
probes the atmosphere by detecting radar echoes only 
from the ionospheric layers, the Malvern radar is 
powerful enough to produce an electron density profile 
throughout most of the ionosphere. 

The establishment is earning its keep by applying 
the electronic techniques of radar to other situations. 
A project called Terminal Area Air Traffic Control, 
devised to see whether computers can safely cut down 
the intervals between landings (and between takeoffs) 
at Heathrow, is under consideration. The hope is to 
increase the airport's capacity by 10 per cent, and thus 

A thermal picture of part of London taken with a Royal Radar Establishment infrared sensor. Buckingham Palace is to 
the left of centre and Waterloo Station is on the right. 
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