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Floors generally are covered with large grey 
linoleum tiles finished with a polyurethane lacquer. 
The 5-ft. spacing of the columns on the outside walls 
has allowed for the provision of large sash windows, 
and the false ceilings, above which are carried the 
horizontal service distributions for the floor above, 
are rebated on the window side to increase the 
window height to the maximum. 

Space heating is carried out by means of hot-water 
convectors built into the walls below the window sills. 
Window ventilation is relied on for offices, but in the 
laboratories, the fume-cupboard system provides the 
main ventilation. The fume-cupboard fans are run 
continuously throughout the day, warmed replace
ment air, cleaned by electrostatic precipitation, 
being supplied to all laboratories through a system 
of trunking concealed in the corridor ceiling. 

To enable the extract ducts from fume cupboards 
on the lower floors to be carried up to the roof without 
interfering with the design of laboratories on the upper 
floors, the majority of the fume cupboards are 
recessed into a 4-ft. wide longitudinal strip which 
has been provided on all floors between the corridor 
and the laboratories on the wide side. Vertical ducts 
located in this strip carry tho extract trunking from 
the different groups of fume cupboards up to the 
exhaust fans on the roof. Similar ducts carry the main 
risers for the piped and electrical services and the 
laboratory drainage. Access to all these ducts and 
to the backs of fume cupboards is provided from 
doors in the corridor, thereby minimizing interference 
with work in tho laboratories when maintenance is 
necessary. 

In general, 5-ft. wide double-sided island benches 
at right-angles to the windows have been adopted 
as tho standard with a 5-ft. walk-way between, 
giving a 10-ft. centre-to-centre spacing between 
benches, corresponding to the 10-ft. tap-off systems 
on the ring mains and the 5-ft. columns on the 
window walls. With the present staff, this type of 
layout provides an average of about 15 ft. of bench 
per person. A special feature of the benches is the 
grouping of the service outlets into towers. Elec
trical sockets are mounted vertically on the fronts 
of these towers, with the water-control valves imme
diately above them, the corresponding water outlets 
being located at the side of the towers over a central 
lead-lined trou~h drain. The outlets for gas services 

(town gas, compressed air or nitrogen) are at the 
base of each tower, with extended control spindles to 
handles mounted on the fascia of the bench. The 
tops of the towers are recessed to carry the ends of 
over-bench shelves, beneath and on each side of which 
are mounted lengths of 'Unistrut' channel. On these 
slide specially designed clamps for the erection of 
bench scaffolding, thus eliminating the need to use 
retort stands for the support of apparatus. Similar 
'Unistrut' channels have been provided on the walls 
in many laboratories for the erection of tall apparatus, 
and in these locations wall service outlets have also 
been provided. 

Bench tops are either of teak, stainless steel or 
'Formica' according to the particular type of work 
being carried out on them. The underbench furniture 
is of painted softwood and consists of 3-ft. 4-in. long 
interchangeable cupboard and drawer units. 

The laboratories on the top floor of the building are 
devoted to organic chemical work directed towards 
the discovery of new polymers which may be of value 
as surface coatings, while those on the second and 
third floors are concerned with the further develop
ment of these polymers into paints and with their 
evaluation in comparison with standard products. 
The second floor also provides accommodation for 
the research management, administration, a central 
typing service and a conference room. The first 
floor is almost entirely occupied by the Physical 
Chemistry and Analytical Sections, both of which 
make extensive use of physical techniques such as 
infra-red and ultra-violet spectroscopy, polarography 
and chromatography, etc. The Physics Section, 
which is housed on the ground-floor, is concerned with 
problems involved in the dispersion and physical 
behaviour of pigments and with the physical character
istics of paint films and their effect on such properties 
as gloss, hardness, adhesion and durability. The 
remainder of the ground-floor is occupied by the 
Division Library and Information Service, which, in 
addition to housing a library of some 20,000 volumes 
dealing with a wide range of scientific interests, 
provides information in the form of bulletins, litera
ture surveys, translations, etc. 

The basement, as well as housing the main engineer
ing services for the building, also provides accommoda
tion for two air-conditioned rooms used for physical 
tests on paint films. J. W. DORLING 

NORTH BORNEO EXPEDITION 1961 

M OUNT KINABALU (13,455 ft.) is the highest 
peak between the Himalayas and the Snow 

Mountains of New Guinea, and, though not a snow
mountain itself, it has an alpine flora relating these 
two parts of the world. It was first climbed in 1851 by 
Sir Hugh Low and has since attracted many botanists, 
zoologists and geologists. It is now known to have 
one of the richest floras of any mountain, but a great 
part of it remains to be explored. 

To further the biological exploration of North 
Borneo, which will also assist the Government of 
North Borneo in its plans for the establishment of a 
national park on this famous mountain, the Royal 
Society set up in 1960 a committee under the chair
manship of Sir Joseph Hutchinson. This year, in 
co-operation with the Government of North Borneo, 
the Society has sent out a reconnaissance expedition 

under the leadership of Mr. E. J. H. Corner to investi
gate the practically unexplored eastern side of the 
mountain, where the forest extends down to the 
lowlands. In particular, the vegetation and soils 
are being studied as indicators of land which should 
be conserved within the boundaries of the national 
park. It is well known that in these precipitous 
regions of high rainfall, the clearing of luxuriant 
primary forest may lead to irreparable impoverish
ment of the soil with erosion and consequent silting 
and flooding of the rivers. 

As soil-scientist, Mr. G. P. Askew (Wye College, 
University of London) is accompanying the expedition 
to work in conjunction with the Soils Division of the 
Department of Agriculture in North Borneo. Mr. 
Adam Stainton, who has taken part in the botanical 
exploration of Nepal, organized through the British 
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Museum (Natural History), is assisting in botanical 
and photographic work. Other personnel have been 
drawn from Malaya, Sarawak and North Borneo, 
with the intention of developing regional interest in 
the project. The Government of Singapore has made 
available from the staff of the Singapore Botanic 
Gardens the services of the botanist, Dr. Chew Wee 
Lek, and of two plant collectors, Md. Shah and Kadim 
b. Tassim. Much scientific work on the flora of 
Borneo has been done at these Gardens, the herbarium 
of which contains a very valuable set of Bornean 
plants. Md. Shah is the son of the late Haji Md. Nur, 
who contributed so much to the scientific work of the 
Gardens. General vertebrate zoology is in the 
charge of Prof. J. L. Harrison (Nanyang University), 
who joined the expedition for a month during 
June 17-July 22, and Mr. Chin Phui Kong (assistant 
fisheries officer, North Borneo). Mr. B. E. Smythies 
(conservator of forests, Sarawak), the author of the 
recently published book Birds of Borneo, is joining 
the expedition as ornithologist in July. The Forest 
Department, North Borneo, is assisting in opening up 
the intended trail up the eastern shoulder of the 
mountain and across the so-called Pinosuk Plateau, 
which is of great scenic and biological interest, but 
apparently of little use for economic development. 
Various members of the Department are visiting the 
expedition in its different stages. 

The members of the expedition passed through 
Singapore to Jesselton at the end of May and are 
spending from June until mid-September on the slopes 
of the mountain. It is intended to use a portable 
aluminium sheet hut as a base camp at an altitude of 
5,000 ft., whence local expeditions will be made with 
tents up the unexplored eastern approaches of the 
mountain. Since exact localization will often be 
necessary, a set of aerial photographs is being used in 
conjunction with the War Office and Air Ministry 
survey maps (1 : 50,000). 

Among the many objects of the expedition, special 
attention is being given to the soil conditions in the 
mossy forest at 5,000-7,000 ft. altitude and in the 
areas of ultrabasic rock, to the occurrence of the great 
parasitic flower Rafflesia, to the extraordinary variety 
of wild figs, and to the opportunity for obtaining 
photographs to illustrate Mr. Corner's durian theory 
of tropical forests; Borneo being the centre of the 
remarkable genus of durian trees. 

Local arrangements are being made through the 
office of the Resident, West Coast Residency, North 
Borneo, and Messrs. Harrisons and Crosfield have 
undertaken to act as the Expedition's agents in 
North Borneo. The botanical and zoological results 
will be co-ordinated by the staffs of the Royal Botanic 
Gardens, Kew, and the British Museum (Natural 
History) respectively. 

ATOMIC STRUCTURE OF GRAPHITE AND GRAPHITIZATION 

A N informal discussion on graphite, under the 
auspices of the Faraday Society, was held on 

January 26 in the Chemical Engineering and Chemical 
Technology Department of the Imperial College of 
Science and Technology, London. About 120 people 
were present, including five from France and one or 
two others from the Continent. 

The programme was opened by the chairman, 
Prof. A. R. Ubbelohde (Imperial College of Science 
and Technology), who outlined the scope of the papers 
to be presented and indicated the kind of problems 
which it was hoped would be clarified by the papers 
and subsequent discussion. The first paper, by 
Prof. C. A. Coulson (Mathematical Institute, Univer
sity of Oxford), was on the electronic band structure 
of graphite and the results of a calculation of the 
energy-levels by conventional tight-binding methods. 
For the case of a single graphite plane, it is found 
that the n: electrons have energy-levels which fall 
into two half-bands, just touching one another at 
the ends where the density of states is zero. Under 
the influence of neighbouring layers the two half
bands broaden and overlap, so that the valance band 
is not quite full and the upper (conduction) band is 
not quite empty. From this energy-leveldistribution, 
both the bond-length and the shape of the X-ray 
emission band can be calculated and they are in good 
agreement with experimental results. Other proper
ties, such as the electrical conductivity and the de 
Haas-Van Alphen effect, depend only on the nature 
of the top occupied levels, and reasonable agreement 
with the calculation in found in practice. Finally, 
Prof. Coulson discussed the electronic behaviour 
at the edges of a graphite layer and the possible 
situations when either neighbouring sites or a single 
separated site are involved. Both adsorption experi-

ments and quenching by oxygen are explicable if it is 
supposed that there are unpaired electrons at a few 
sites around the edges. 

In the following paper, Dr. G. E. Bacon (Atomic 
Energy Research Establishment, Harwell) reviewed 
the outcome of the study of graphite by diffraction 
methods in terms of: (1) the limited crystallographic 
perfection; (2) the distribution of electrons around 
the carbon atoms; (3) the texture of artificial 
gt•aphites; (4) the effect of irradiation by neutrons. 
The characteristic features of X-ray powder photo
graphs could be explained in detail in terms of random 
displacements of the carbon planes about the c-axis, 
with a measureable difference in the inter-layer 
spacing between oriented and mis-oriented planes. 
The proportion of rhombohedral modification can be 
varied by mechanical working or by treatment with 
strong acids or bromine, but the detailed manner 
in which the transformation takes place is not under
stood. A combination of neutron diffraction data, 
careful measurement of X-ray intensities and theoreti
cal calculations has established that the departures 
from spherical symmetry in the electronic distribu
tion are very small. Irradiation in a nuclear reactor 
produces significant changes in macroscopic proper
ties, such as elasticity and bulk dimensions, and 
although these can be explained in general terms as 
due to interstitial carbon atoms and vacancies, the 
d• ltailed nature of these defects is still uncertain. 

Under the title "Defauts Cristallins dans le 
Graphite", Prof. J. Mering (lnstitut National de 
R.echerche Chimique Appliquee, Paris) gave a system
atic classification of the various types of defect 
which can be found in graphite crystals, and discussed 
their detection and observation and their influence 
on chemical and physical properties. At the outset 
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