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farming activity in England and Wales in June 1965. 
It has now produced a more detailed analysis of the 
same census, eleven maps showing the distribution of 
eight categories of farms (dairy, livestock, cropping, 
mixed and so on) as well as the size of farms in each 
10 kilometre grid square (Types of Farming Maps of 
England, and Wales, .Ministry of Agriculture, 5s). The 
maps clearly illustrate the decline in mixed farming 
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Ministry of Agriculture map showing the distribution of dairy 
farms in England and Wales. (Crown Copyright.) 

and the concomitant increase in specialized farming in 
England and Wales. The dairy farmi.ng map, for 
example (see illustration), shows the high concentration 
of dairy herds in Shropshire and Cheshire, scene of the 
1967-68 epidemic of foot and mouth disease. Using the 
complete data from the censuses since 1965, instead 
of a 50 per cent sample of holdings in one third of every 
parish, the ministry is currently compiling an accurate 
successor to the 1941 series. 

NUCLEAR POWER 

New wans at Chapelcross 
THE sad tale of the number 2 reactor at Chapelcross 
has taken a brighter turn with the announcement that 
the channel blockage which has kept the reactor idle 
for more than two years has now been remedied 
sufficiently to allow electricity to be generated once 
more for the grid. The loss in revenue to the Atomic 
Energy Authority, which owns the Chapelcross site, is 
estimated at between £2 million and £2·5 million since 
the disastrous melt down of six uranium fuel elements 
in one of the reactor's 1,700 channels which occurred in 
.May 1967. 
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The repair operations to the reactor have proved to 
be long and costly. New tools had to be devised to 
draw out the uranium and magnesium sludge which 
gathered at the bottom of the channel after the acci
dent, when a piece of one of the graphite sleeves broke 
off and lodged at the bottom of the channel, restricting 
the flow of coolant gas. Use of the reactor was impos
sible during this period because all the control instru
mentation was affected by the stray uranium. Now 
that the reactor is once more operating, precautions 
are being taken to avoid a repetition of the incident. 
Television cameras are being used to scan the channels 
for signs of odd pieces of graphite. 

Chapelcross is one of the five reactor sites owned 
by the AEA that feed electricity to the grid. The 
four reactors at Chapelcross have a capacity of about 
200 .MW and the four at Calder Hall a similar capacity. 
The AGR at Windscale, the SGHWR at Winfrith 
and Dounreay fast reactor all add small amounts to 
the grid. The Chapelcross reactors, which are of the 
magnox type, were originally built for the production 
of plutonium for defence purposes with electricity 
generation as an additional sideline. Since their com
missioning in 1959, however, these roles have been 
largely reversed, although experimentation with new 
fuels still plays an important part. 

The continuing value of plutonium production, which 
is a feature of gas cooled reactors, was underlined last 
week by the announcement that the UKAEA is to 
supply Euratom with plutonium worth about £3 
million. News of this deal will no doubt become added 
fuel for those who claim that the UKAEA is still far 
better equipped to handle export contracts than either 
of the two new nuclear consortia. Admittedly the 
plutonium, to be used in a 250 .MW European fast 
reactor, is an easier commodity to sell than a rather 
controversial SGHWR. 

VISION 

Eyes on View 
VOTIVE offerings, ancient Arabic manuscripts and a 
17 5 million year old I chthyosaurus skull are among items 
on show at the Wellcome Institute of the History of 
.Medicine in a special exhibition on vision and the eye. 
Opened on August 15, the exhibition lasts until April 
15 next year and during that time schoolchildren, 
haraseed parents, students and curious passers by 
could profitably and enjoyably spend an hour at 183 
Euston Road in one of London's less well known but 
none the less colourful museums. 

The oldest exhibit is the Ichthyosaurus skull; the 
picture shows well the thick rings over the eyes that 
helped this creature adapt to its underwater life. 
Other anatomical items include some French models 
of the eye made in 1870 and a selection of descriptive 
·writings. Physiological optics originated in mediaeval 
Arabic writings, and pride of place is given to tho first 
printed edition (1572) of the work of al Haitham (or 
Alhazan), a tenth century writer, who taught, contrary 
to accepted belief, that visual rays pass from object to 
eye and not in the opposite direction. Leonardo da 
Vinci took up this idea in the sixteenth century and 
experimented with tho camera obscura to prove his 
point. The exhibition has reproductions of some of 
Leonardo's ray diagrams and anatomical drawings . 
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The votive offerings are small models in the form of 
eyes and the upper part of the head. They were left 
by satisfied patients for the Greek god Asklcpios, 
whose best known temple of healing was built at 
Epidaurus in 350 BC. 

A display of defects of vision and their correction 
includes a short history of the lens from the time of 
Roger Bacon (1214-1292) who first recognized the poten
tiality of lenses as an aid to vision-the legend that St 
Jerome (340-420) invented spectacles can be dis
counted. The earliest lenses were made of glass or 
quartz and were very crude. Contact lenses, although 
suggested in 1827, had to wait for their full develop
ment until the advent of transparent plastics in the 
1930s. The display includes a copy of the Lancet 
dating from this time, with the original article describ
ing the use of contact lenses. This is one of the more 
recent of the literary exhibits, some of which reveal a 
much grimmer attitude towards the art of healing. 

The fossil skull of /chthyosaurus lent by the British Museum 
(Natural History). 

A fearsome display of iw,truments includes those of 
a Gallo-Roman oculist named G. Firmius Severus, whm;e 
name appears on his seal. There is also the eye salve 
he used-diasmynes-which was prepared from myrrh. 
Although operations for cataract are known to have 
been carried out by Alexandrian physicians in the 
third century BC, the great advances in eye surgery 
were not made until the nineteenth century. Several 
of the sets of tweezers, scalpels, scissors, syringes and 
such like on show date from this period. There are 
also some bright and shining examples of early diag
nostic instruments, such as the combined tongue 
depressor and lamp, and the aural speculum that was 
illuminated by a candle. History is brought up to date 
by a demonstration of optics in partnership with 
electronics to make easier the counting of blood 
cells. 

COMPUTERS 

Memory Bubbles 
A NOVEL data storage and processing technology for 
computers and telephone switching systems, involving 
the movement of minute magnetic domains, or bubbles, 
through thin sheets of an orthoferrite, is being explored 
at Bell Telephone Laboratories. The system leads to 
memory densities of about a million bits per square 
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inch, with data rates, through a shift register, of three 
million bits per second. No practical devices based on 
this technique have yet been built but their potential 
for cheap, compact, and low power storage may mean 
that they will find applications in the next genera
tion of computers-as back-up memory stores, for 
example. 

The main advantage of this type of system, besides 
the small size of the bubbles which are only a few 
micrometres in diameter, is that the electronic control 
system can be very simple. The bubbles can be created, 
erased and moved anywhere in thin sheets of magnetic 
material by local magnetic fields generated by current 
passed through printed conductor arrays on the sur
face, or by controlling the surrounding magnetic 
field and using an overlay pattern of a magnetically 
soft material like 'Parmalloy'. The energy required to 
move the bubbles is only a fraction of that needed to 
switch a transistor. The bubbles are formed spon
taneously as almost perfectly cylindrical domains in 
a critical field along an "easy" magnetic axis which is 
made perpendicular to the plane of a thin sheet of 

This circuit, a photolithographic pattern on the surface of a 
sheet of thulium orthoferrite, can move magnetic "bubbles" 
(large white dots) through a shift register. The magnetic 

bubbles are 4 thousandths of an inch in diameter. 

orthoferrite. The orthoforrite, ytterbium, thulium 
or samarium-terbium, is grown as a single crystal and is 
substantially isotropic in one plane so that the domains 
can move equally easily in any direction in this plane 
in response to the localized magnetic fields. Single 
bubbles, or groups of them, are being made to perform 
a variety of functions-logic, memory, switching and 
counting-and although the conventional random 
access memory organization does not seem to be par
ticularly suitable, the fact that logic and memory now 
appear almost indistinguishable suggests that other 
ways of arranging the information may be appropriate. 
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