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Research Items. 
A LONG BARROW IN BRECONSHIRE.-In the October 

issue of Man, Mr. C. E. Vulliamy describes the results 
of his excavations of a long barrow at Talgarth in 
Breconshire, on a foothill of the Black Mountain 
range. The chamber and its contents had been dis
turbed, but not in recent times. At an· early stage 
a calcined thigh-bone of a youth was found, but 
lower down there were abundant human remains, 
much broken and seldom lying in anatomical relation 
to each other, but showing no evidence of cremation. 
Sir Arthur Keith, who has examined the fragments, 
finds one skull of a man about forty years of age, the 
cephalic index 70, a very narrow, relatively high, and 
rather small head, 20 mm. narrower than previously 
recorded in Neolithic skulls from Wales. Associated 
with the human remains were bones of the pig, ox, 
goat, and cat, and quantities of flint flakes and 
scrapers are scattered over the neighbourhood. 

A THIRD-CENTURY BIRMINGHAM.-Preliminary ex
cavations have just been completed on the site of 
what the Times calls" a third-century Birmingham," 
Ariconium, in the Wye valley between Monmouth 
and Gloucester, near Weston-under-Penyard, three 
miles from Ross. Over an area of more than 100 

acres the earth is full of smelting refuse ; evidently 
a great iron industry flourished there, the iron ore 
being brought from the Forest of Dean. The only 
classical reference to the place is in the Itinerary of 
Antonius, compiled about ISO A.D., and in the four
teenth century the Benedictine monk Richard of 
Cirencester refers to it. Some buildings have been 
found, the walls of which were decorated in column. A 
large quantity of pottery, fragments of Samian ware, 
and a coin of Domitian dated 87 A.D. were also dis
covered. Ariconium seems to have arisen as a 
halting-place on the Roman road from Caerleon to 
Silchester in the first century, and it became a busy 
industrial town in the third. The results of these 
excavations justify their continuance on a wider 
scale. 

BACTERIOLOGY OF CANNED MEAT AND FISH.-The 
results of an investigation by Dr. W. G. Savage and 
Messrs. R. F. Hanwicke and R. B. Calder on the 
bacteriology of canned meat and fish have been 
published by the Food Investigation Board as 
Special Rep. No. II (H.M.S.O., price 2s. 6d. net.). 
The report is based on the examination of 344 samples, 
the object being to ascertain the character of bacteria 
concerned in the spoilage of these canned foods. 
Moulds and yeasts are of rare occurrence and probably 
of little importance. Obligate anaerobic bacilli a·re 
rarely present in sound tins, but were nearly always 
associated with obtrusively decomposed conditions 
in the tin. Sporing aerobic bacilli are frequent in 
sound samples, and many of them must be· regarded as 
potential causes of decomposition ; they are unable 
to develop in sound tins from which air is excluded 
and persist as harmless spores. Non-sporing bacilli 
were found in many samples, their importance depend
ing upon their biological characters. Thus, strains of 
B. proteus are important causes. of decomposition. 
Thermophilic bacteria (i.e. bacteria growing best at 
55° C.) were searched for and found to be widely 
prevalent but, being non-proteolytic, are unlikely to 
cause spoilage. Micrococci are infrequent and as a 
group cannot be regarded as a cause of spoilage, 
though they may assist more proteolytic types of 
organisms. Nearly 62 per cent. of sound tins are not 
sterile, the worst offenders being crab and lobster. 
Sterility itself is therefore not a criterion of sound-
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ness, and these surviving bacteria do not in any way 
injure the foods in which they are present owing to 
their inability to multiply and produce decom
position under the conditions existing. Suggestions 
are made respecting the process of manufacture so as 
to reduce spoilage to a minimum. 

FLOWER STRUCTURE IN THE LECYTHIDACEJE.
Prof. McLean Thompson has published a further 
study of floral morphology in the Lecythidacere, a 
peculiar tropical family with large fruits, related to 
the Myrtacere (Trans. Roy. Soc. Edin., Vol. 53, 
Part I., No. I3). · The present paper is devoted to a 
study of the flowering and certain stages in the floral 
development of Napoleona imperialis, the first 
member of the West African genus Napoleona: to be 
described, in I786, by a French writer. The peculiar
ities of the flower include so-called inner and outer 
corollas with a series of petaloid filaments between 
them. Many interpretations have been placed upon 
these structures. The floral development indicates 
that the petaloid filaments and the outer corona have 
taken the place of the outer cycles of stamens in the 
Myrtaceous flower, as Bentham supposed. The style 
is surrounded by a fleshy glandular disc which is 
considered to be a remnant of an inner stamen
bearing whorl. 

HAWAIIAN GRASSEs.-A comprehensive account of 
the grasses of the Hawaii islands, which is based on 
special collections made by the author in I906, and 
on all accessible material gathered by other observers, 
is provided in Memoirs of the Bernice Pauahi Bishop 
Museum, Vol. VIII. No. 3 (Honolulu), "The 
Grasses of Hawaii," by A. S. Hitchcock. The 
preliminary discussion deals with the distribution 
from an ecological standpoint, with the chief agri
tural grasses, and with introduced species. A large 
number of the grasses of the islands have been 
introduced, 83 species in all, mostly from Europe, a 
few from Australia and the East Indies. Many of 
the 47 native species are endemic, and most of the 
others have extended northwards to Hawaii from the 
East Indies and the southern Polynesian islands. Of 
the 39 endemic species 7 are annuals, all belonging 
to the genus Panicum. The second part is systematic 
and gives a full description of each species, the 
necessary keys being provided ; 9 new species are 
described, together with a new section of Poa, Siphono
coleus sect. nov. The treatise should provide a useful 
and well-arranged reference work for students of the 
Graminacere. 

WEST INDIAN HURRICANES.-An article on the 
formation and movement of West Indian hurricanes 
by Mr. E. H. Bowie of the U.S. Weather Bureau 
appears in the U.S. Monthly Weather Review, April 
1922. The area of first appearance is described as 
extending from latitude 10° to 25° N. and from 
longitude 56° to 95° W. During a period of 35 
years, 90 per cent. of the West Indian hurricanes 
are said to have had their origin within and not 
without this area. It is asserted that some years 
pass without hurricane formation, while other years 
are notable for hurricane frequency. The origin of 
a hurricane is by no means certain, and the author 
states it is even now difficult and next to impos
sible to say which of the many hypotheses is the 
correct one. The prevalent supposition of the origin 
is the meeting of adverse currents, having different 
temperatures, which produce gyratory motions of 
the atmosphere. Many men of science are of opinion 
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that tropical cyclones are essentially convectional 
phenomena. Observations in the free air in and 
around a tropical cyclone are not available. Dr. V. 
Bjerknes, in his theory of the polar front, has 
recently given a new conception of the part that 
local wind systems play in the formation of cyclones. 
The author states that it would seem that the cause 
of the origin of the tropical cyclone may be found 
in the counter current theory as to initiation qJ. the 
cyclone centre, while the convective theory accounts 
for its maintenance after having started. Much 
information is given on the movement of hurricanes, 
and there are numerous charts showing the travelling 
centres in association with the surrounding distribu
tior:) of atmospheric pressure. 

LOCAL OR HEAT THUNDERSTORMS.-The U.S. 
Monthly Weather Review for June gives an interesting 
and instructive account of the development of 
thunderstorms by Prof. C. F. Brooks, of the Clark 
University, which was presented before the American 
Meteorological Society in April last. The supply and 
action of the ascending and descending currents 
of air are explained, as well as the formation and 
effect of rain in the development of the storm. The 
physical make-up of the thunderstorm is said to 
develop quickly into a central descending and out
flaring current of cold air, surrounded by a cone of 
rising warm air, and still farther out by a zone of 
descending air. A thunderstorm is described as the 
result of relatively large streams of air in violent 
convection attended by abundant condensation of 
moisture. With reference to the rapid rising of air 
in cumulus clouds that are growing into cumulo
nimbus, the author remarks that on different occa
sions his rough measurements have shown upward 
motions of 3, 4, and 7 metres per second in the tops 
of cumulus clouds. Aviators and aeronauts who 
have been within active portions of cumulo-nimbus 
clouds have experienced great bumpiness owing· to 
the strong up-and-down currents. Violent convection 
is said to be caused by the instability accompanying 
a large lapse rate in temperature. Abundant con
densation of moisture is essential to the start of a 
thunderstorm. The gist of the communication is 
the predicting of local thunderstorms, and certain 
questions are formulated for the forecaster relative 
to streams of air, convection, and condensation. 
It is suggested that the conditions be tabulated and 
that use be made of a + or - answer, the summing 
up of which will indicate whether local thunderstorms 
are probable. Important information is given as to 
where local thunderstorms originate. 

THE SPHERE-GAP VoLTMETER.-When it is neces
sary to measure the maximum or peak voltage of an 
alternating current from a transformer or induction 
coil the sphere- gap voltmeter is often used, as its 
indications are independent of the humidity of the 
air and of the form of the voltage wave. The 
following particulars of such an instrument at the 
National Physical Laboratory, furnished by Dr. E. 
A. Owen in the October issue of the ] ournal of the 
Rontgen Society, will prove useful. The spheres, 7"62 
em. in diameter, are mounted on ebonite pillars 21 
em. long, with sulphur rings 5 em. long let into them 
for additional insulation. One sphere is fixed and 
the other supported on a slide which can be moved 
towards the fixed sphere by means of a screw. A 1 
scale on the slide gives the distance apart of the 
spheres at their nearest points. The spheres are 
connected to the supply and are moved slowly towards 
each other till a spark passes. The peak voltage is 
then deduced from the distance apart by the following 
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data : I em. 32·7 kilovolts ; 2, 6o ; 3, 86 ; 4, rg6 ; 
5, 124 ; 6 em. 141 kilovolts. 

OzoNE.- Prof. E. H. Riesenfeld, of Berlin, has 
recently described (Chemiker Zeitung, October 7) the 
preparation and properties of pure ozone. Ozonised 
oxygen containing ro-15 per cent. of ozone was lique
fied in exhausted glass bulbs by cooling in liquid air. 
The deep blue liquid, on exposure to reduced pressure, 
gave off mainly oxygen, and at a certain composition 
separated into two layers : the upper, dark blue, layer 
was a solution of ozone in liquid oxygen ; the lower, 
deep violet-black, layer was a solution of oxygen in 
liquid ozone. The lower layer, formerly considered to 
be pure ozone, contains about 30 per cent. of oxygen at 
·- - 183° C. The oxygen was pumped off from it, and 
pure liquid ozone (B.P. - II2·4°C.) obtained. The 
vapour density of 48 (03) was found by Dumas' method. 
On cooling in liquid hydrogen, solid ozone, in violet
black crystals, M.P. - 249·7° C. was formed. The 
gas, deep blue in colour, is, in the absence of all 
catalysts, remarkably stable. Pure gaseous ozone 
can be exploded by an electric spark, but some re
mains unchanged. This would be expected from the 
endothermic character of the substance. The critical 
temperature is -5° C. No evidence whatever of the 
existence of higher polymers of oxygen was obtained : 
both in the liquid and gaseous states the formula is 
0 3 • This work is of great interest, and, apart from 
the determination of the physical properties of ozone, 
it removes the last doubt as to the simple character 
of ozone-" oxozon " does not exist. 

DLFFERENTIAL GAS ANALYSIS.-Mention has already 
been made in NATURE of a method devised by Dr. 
G. A. Shakespear of Birmingham University for 
measuring differences in composition of similar gas 
mixtures. The method, which has proved itself 
valuable for controlling the purity of hydrogen, the 
safety of atmospheres in balloon sheds, and many 
other purposes, depends on the differences of thermal 
conductivi:ty of gases. Two identical spirals of 
platinum wire are enclosed in separate cells in a 
metal block, each spiral forming one arm of a Wheat
stone Bridge circuit, the other two arms being of 
manganiJ\. An electric current flowing through the 
bridge thereby heats the two spirals, which lose heat 
to the walls of the cells. If the two cells contain 
gases of different thermal conductivities the spirals 
will cool at different rates, and one spiral will there
fore be maintained at a higher temperature than the 
other. The difference in temperature of the two 
wires thus causes a deflection of the galvanometer, 
the extent of which depends on the difference in 
conductivity of the two gases. The construction is 
such that changes in the temperature of the gases 
affect both sides of the bridge equally. If, therefore, 
one cell contains a pure gas, and the other cell the 
same gas mixed with some other constituent, the 
extent of the deflection will indicate the proportion 
of the second gas present, and the galvanometer can 
be calibrated to show directly the percentage com
position of the mixture. The difference in conduc
tivity between air and carbon dioxide enables the 
method to be used to determine the percentage of 
carbon dioxide in flue-gases. The other constituents 
of flue-gases either have thermal conductivities differ
ing but little from those of nitrogen, or are negligible 
in amount, while the effect of the water vapour can 
be counteracted by keeping the gases in both cells 
saturated . By attention to certain details the method 
may be then applied to follow the change in carbon 
dioxide content of the flue-gases in fuel-consuming 
installations. The instrument is made by the Cam
bridge Scientific Instrument Company. 
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