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Research Items 
Indian Temple Architecture 

A vAST amount of fresh information necessitates a 
revision and simplification of Fergusson's treatment 
of styles in Indian architecture, towards which an 
interpretation of the facts and suggestions as to 
terminology are offered as a basis by Dr. F. H. 
Gravely, of the Madras Government Museum ("An 
Outline of Indian Temple Architecture." Bull. 
Madras Government Museum. N.S. General Section, 
3, pt. 2). The separation of Buddhist, Jain and 
Hindu is unsound ; Buddhism and J ainism sprang 
from Hinduism, and there is every reason for be
lieving that their temples have a similar history. 
No essential architectural difference seems to exist. 
Pending the working out of the evolution of the 
decorative detail, form is the only available criterion 
of a system of classification. The vimiina, or shrine, 
has long been found the most helpful in distinguishing 
styles. In the northern form, the so-called 'Indo
Aryan', the vertical lines predominate over the 
horizontal, and the 'crown' resembles the amalaka 
(myrobalan) fruit. In the south, of various forms 
the most characteristic and widely distributed has 
a vimana which consists of a series of successively 
smaller and smaller tiers of miniature pavilions, in 
which horizontal lines predominate over vertical, 
capped by a cupola-like 'crown'. Two styles are 
distinguishable in the southern temple, that of 
the Kanarese country, Early Chalukyan, and that 
of the Tamil country, which differs from the Kanarese 
in details of both decoration and form. In the west 
are two styles, that of the ancient Kadamba kingdom, 
in which the vimana is square in plan with a pyramidal 
tower composed of a series of horizontal stages, and 
the Malabar, in which the walls resemble a wooden 
railing with a simple or multiple pitched roof suggest
ing similarities to those of Nepal and China. Multiple 
roofs are also found in the temples of Kashmir. 
Lastly, in Bengal, is a form of temple with a tendency 
to the multiple roof, which is evidently a copy from 
the leaf huts common in the area. 

Effect of Noise 
RECENT experiments by Dr. Foster Kennedy on 

trephined patients at the Bellevue Hospital, New 
York, have demonstrated that the noise resulting 
from the explosion of a paper bag raised the brain 
pressure to four times normal for seven seconds, and 
that thirty seconds elapsed before the pressure 
returned completely to normal. According to Dr. 
Kennedy (N.Y. State J. Med., Oct. 5), the undoubted 
effect of constant noise is disturbance of the circulatory 
system and an increase in the degenerative processes 
in the heart and arteries. 

Metabolism at High Altitudes 
AccoRDING to the Soviet Union Year Book Press 

Service, a Soviet expedition sent out under the joint 
auspices of the Academy of Sciences of the U.S.S.R. 
and the All-Union Institute of Experimental Medicine 
to Elbrus, the highest mountain in the Caucasus and 
in Europe, has recently been making a study of 
metabolism at high altitudes. Analysis of the blood 
of donors revealed that the blood becomes thicker, 
the potassium content increases and the quantity of 

nitrogen falls. Studies were made of the relative 
change in the organs of persons who ascend to high 
altitudes directly and those who break the ascent by 
remaining at different altitudes for a period of time. 
The expedition also studied changes in the function of 
the organs of smell, circulation and respiration with 
the view of ascertaining the cause and course of 
mountain sickness. It is reported that the skin became 
hypersensitive to the sun's rays at high altitudes. 

Pacific Dinoflagellates 

DR. ANToN BoHM has described the dinoflagellates, 
excluding Ceratia, from a collection of plankton made 
in the western Pacific by Dr. Victor Pietschmann 
in 1927-28 (Dinoflagellates of the Coastal Waters of 
the Western Pacific. Bernice P. Bishop Museum, 
Bulletin 137, January 1936). The material was 
collected with the ship's pump from depths of 1-6 
metres during one or more hour's run and was 
filtered through nets. The author has already pub
lished a paper on the Ceratia (1931), from the col
lection in this same publication. This is the most 
comprehensive account of the group in these regions 
so far published, Ill species in all being described, 
46 being new records for the district, 5 of which are 
new species. The distribution of these dinoflagellates 
in the east Asiatic waters shows the same arrangement 
that was found for the Ceratia population. The coastal 
waters from Singapore to Shanghai (in summer at 
the time of the south-west monsoon stream) show 
two strongly marked distribution areas which are 
connected by a transition zone. Area I, Singapore 
to Hong Kong, besides eurythermal and euryhaline 
forms, harbours the typical population which is 
neither purely oceanic nor purely neritic ; Area II, 
the transition zone, shows warm water forms, and 
Area III, approximately the population of the East 
China Sea, the Yellow Sea and its boundary (Korea 
Strait), chiefly warm water forms. Certain widely 
distributed species, such as Ceratiumfurca, Peridinium 
conicu,m, P. depressum and others were observed in 
all the samples. The diagrammatic drawings of the 
variation, and measurements of the different species 
are interesting ; some of the species vary enormously. 

Coral-infesting Crabs 

THE Hong Kong Naturalist (Supplement) for June 
1936 (No. 5) contains Part 5 of a description with 
illustrations of the Hong Kong seaweeds, Sargassacere, 
by W. A. Setchell. Besides this very useful memoir, 
there is a paper by Dr. Chia-Jui Shen entitled "Notes 
on the Family Hapalocarcinidre (Coral-Infesting 
Crabs) with Descriptions of Two New Species". 
These crabs usually inhabit the cavities or pits in 
living coral and "owing to their peculiar habitat their 
size is small and the anterior portion usually de
pressed and narrower than the posterior, so that the 
former can come out of the pit and the latter remain 
within". The author shows that therA are only two 
valid genera in the Hapalocarcinidm Stimpson, 
namely, Hapalocarcinus and Cryptochirus. The two 
new species described are Cryptochirus hongkongensis 
from Hong Kong and C. granulatus from Christmas 
Island [specimens from the British Museum (Natural 
History)]. Good figures are given of both species. 
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Northern Spy Apple Stock 

A RECOGNIZED means of combating the attacks of 
woolly aphis (Eriosoma lanigerum) is to use an 
immune root system and main stem on which desired 
varieties can be budded or grafted. The 'Northern 
Spy' stock has been widely used in this way, par
ticularly in Australia, New Zealand and South Africa. 
Unfortunately, it cannot be regarded as a desirable 
rootstock from other points of view, and this view 
is confirmed by the work of Miss J. Hearman (J. Pam. 
and Hart. Sci., 14, 3, 246; 1936). The characteristics 
of the stock were compared with those of several 
well-known Mailing types by detailed examination 
of a number of root systems at the East Mailing 
Research Station. Besides being difficult to propagate 
vegetatively, it appears that Northern Spy recovers 
very badly after transplanting. It is generally very 
shallow rooted, rarely sending down deeper roots 
from the periphery of the root system. On the whole, 
the growth habit can be described as weak and 
uneven, and compares unfavourably with such stocks 
as Mailing Types I, II and IV. 

Rejuvenating Old Rubber Trees 

ALTHOUGH for some time past inorganic fertilizers 
have been successfully used for young Hevea trees, 
of late they have scarcely been used at all for old 
or deteriorated stands, partly owing to the economic 
depression in the rubber world, and partly because 
many planters were not convinced that it 'paid to 
fertilize'. During these last five or six lean years, 
however, Dr. W. B. Haines, of Dunlop Plantations, 
Ltd., and E. Guest have been conducting a series of 
large-scale experiments on the manuring of Hevea in 
Malaya, and have arrived at some important con
clusions (Empire J. Exp. Agric., Oct. 1936). These 
authors give 'chapter and verse' for their conclusion 
that the primary need of old or deteriorated rubber 
trees is nitrogen; young trees, however, mostly 
need 'minerals' as well. Response to manuring with 
nitrogen (4 lb. of sulphate of ammonia per tree) 
usually occurs in two stages. In the first, which is 
associated with improved foliage, the yield of latex 
increases by about 10 per cent; in the second, 
associated with improved bark renewal, the increase 
in yield averages about 35 per cent but does not 
begin until the second or third year after the initial 
application. As a rule, it does not pay to apply 
nitrogen unless the latex-yield has fallen below 400 lb. 
per acre ; and it is suggested that the best criterion 
of the need of nitrogen is given by the growth-rate 
of the tree: when the annual girth-increment has 
fallen to, or below, ! inch per annum, quick response 
to nitrogen may be confidently expected. The authors 
also review past experimental work, and discuss 
problems related to manuring, such as the use of 
cover crops and Oidium leaf-disease. 

Recent Earthquakes in California 
THE latest quarterly number (for July 1936) of 

the Bulletin of the Seismological Society of America 
contains several papers on recent earthquakes in 
California. Messrs. P. Byerly and J. T. Wilson 
(pp. 207-213) continue their valuable list of Northern 
California earthquakes from April l, 1934, until 
December 31, 1935, the number of earthquakes 
recorded being 170, and the number of centres in 
action 106. Only one of these earthquakes, that of 
Parkfield on June 7, 1934, was of destructive 

intensity. From the map and tables, it follows that, 
though there was an increase of activity in the Pacific 
region off the coast of Humboldt County, the coastal 
region between that county and San Francisco Bay 
was comparatively free from epicentres. The region 
lying to the east of Monterey Bay was remarkably 
active, and activity on the San Andreas fault crept 
northward to San Francisco. Mr. J. T. Wilson 
(pp. 189-194) also considers the distribution of the 
fore-shocks and after-shocks of the Parkfield earth
quake. The epicentres of the principal earthquake 
and of all the minor shocks lay on the San Andreas 
fault, those of the three fore-shocks on the north
west side of the main epicentre and within 3 km. of 
it, while those of the eight after-shocks all lay on 
the other side at distances between 3 km. and 17 km. 
Thus, the total length of fault in action was about 
20 km. 

Tropical Storms 

THE mechanism of tropical revolving storms is not 
yet understood, for although theories about them 
abound, these do little more than show that certain 
factors not inimical to their development are present 
in the tropics, and there is still no way of foretelling 
where and when the storms must appear. Meanwhile, 
the volume of statistics relating to their incidence and 
life-history grows apace. The latest contribution to 
the statistics ot the tropical storm is in the form of 
a memoir by V. Doraiswamy Iyer, entitled "Typhoons 
and Indian Weather" (Mem. Indian Meteorol. Dept., 
26, Part 6; 1936). Typhoons of 1884-1930 which 
came from the China Sea or the Pacific Ocean and 
had moved westwards to strike the coast of Indo
China or South China were studied, and it was found 
that 135 out of 370 re-developed into storms or 
depressions over India after having died out or 
become indistinguishable on entering the mainland 
lying in their path. This is contrary to the general
ization of Sir J olm Eliot made many years ago in the 
infancy of synoptic meteorology, to the effect that 
"All cyclonic storms in the Bay of Bengal originate 
or are produced in the Bay itself"-a generalization 
that Eliot began to modify at the end of last century. 
The effect of these reconstituted storms on Indian 
weather is discussed, although not in great detail. 
The author follows the custom of to-day, according to 
which few students of storms of any kind fail to make 
a great effort to connect the storm with some kind 
of 'front'-in this case what is described as "the 
climatic front between the humid monsoon current 
and the comparatively drier winds from the north". 
The success of this effort can in this instance only 
be gauged by those who make a F<pecial study of 
synoptic meteorology, and are familiar with Indian 
weather. 

Order - Disorder Transition in Alloys 

C. SYKES and F. W. Jones (Proc. Roy. Soc., A, 
157, 213 ; 1936) have studied experimentally the 
order - disorder transitions in the alloy Cu3Au. They 
examined the variation of specific hllat with tem
perature, and also devised a method for finding directly 
the variation of energy content with temperature. 
This was valuable, since the alloy could first be 
brought to any condition, not necessarily that of 
equilibrium, and the energy change measured on 
heating to a standard temperature at which 
equilibrium was always attained. The specific heat 
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method is only applicable to conditions in which the 
substance is always in equilibrium. The X-ray 
examination of heat-treated specimens was also used. 
The theories of Bragg and Williams and of Bethe and 
Peierls differ mainly in that the latter takes account 
of a 'local order' persisting above the transition point 
and due to nearly neighbouring atoms not being 
strictly random, although the superlattice structure 
has disappeared. Neither theory gives quite correctly 
the energy changes just below the critical tempera
ture, but the Bethe-Peierls view explains correctly 
the existence of an abnormal specific heat above the 
critical temperature and fits well with evidence that 
nuclei of local order exist in the metastable structure 
obtained by quenching. 

Molecular Weight of a Virus Protein 

THE isolation by W. M. Stanley in 1935 of a 
crystalline protein showing the properties of the 
tobacco-mosaic virus was the first example of a 
chemically well-defined virus, previous preparations 
having been defined by means of biological tests 
only. Preliminary measurements gave molecular 
weights of the order of millions. I. B. Eriksson
Quensel and The Svedberg (J. Amer. Chem. Soc., 58, 
1863; 1936) have now examined the protein by 
sedimentation (ultra-centrifuge) and electrophoresis 
methods. The results show considerable inhomo
geneity of molecular weight. At pH= 6·8, about 
65 per cent of the material has a molecular weight 
between 15 and 20 millions, provided the dissymmetry 
constant is the same as for other high molecular 
proteins. It is not improbable that the virus protein 
might be homogeneous with regard to molecular 
weight in its native state. Electrophoretic determina
tions showed the virus protein to be chemically well 
defined and practically homogeneous. 

Electrolytic Oxidation 

IN a series of recent papers by S. Glasstone and 
A. Hickling, the view has been put forward that 
hydrogen peroxide may be formed at the anode in 
aqueous solutions by the combination of discharged 
hydroxyl radicals, and some examples of electrolytic 
oxidation have been explained in this way. If this 
is the case, it might be expected that an anode would 
exhibit some of the apparent reducing properties of 
hydrogen peroxide, notably in reducing acidified 
solutions of permanganate and dichromate. Large 
effects are not to be anticipated, since the rate of 
spontaneous decomposition of the peroxide at an 
anode is high, and there is the possibility that any 
reduction which occurs may be masked by re
oxidation. The point has been investigated (A. 
Hickling, J. Chem. Soc., 1453; 1936) and the pre
dicted effects, although small, have been observed, 
so that the interesting result of apparent reducing 
properties of an anode has been established. The 
general method was to collect the oxygen evolved 
at the anode under consideration along with hydrogen 
from the cathode in a separate voltameter in series, 
and to show that the oxygen-hydrogen ratio is 
greater than that, 0·500, expected for the electrolysis 
of water. In the case of permanganate, the ratio 
was above 0·65 for favourable current densities, 
whilst in the case of dichromate a smaller but definite 
increase was observed. Other possible explanations 
are discussed, but the author considers them less 
probable than the one given above. 

Impulse Voltages for Transformer Testing 

THE apparatus required to get the high voltages 
necessary in order to test the devices used on the 
Grid is very expensive. An alternator which can 
produce a million volts for breakdown tests is not 
only expensive but also requires a large laboratory 
in which to operate. A simpler way of getting a 
million volts is to charge a hundred high-tension 
condensers in parallel to 10,000 volts, then connect 
them in series and so get a million volts between 
the electrodes. The apparatus necessary is much 
cheaper and the cost of operating much less. It has, 
however, the drawback that, as Kelvin pointed out 
many years ago, the discharge in certain cases is 
oscillatory, and so the maximum electric stress on 
which the breakdown depends is difficult to compute. 
Apaperwasread on this subject by Dr. T. E. Allibone, 
D. B. McKenzie and F. R. Perry before the In.<:titution 
of Electrical Engineers on November 5. They have 
analysed theoretically and experimentally impulse 
voltages of varied wave-shapes applied to trans
formers having different winding characteristics, and 
obtained good agreement between theory and experi
ment. Hence tests of this nature should be of use 
in testing apparatus for use with the Grid so as to 
find out the effect of surge voltages and probably 
improve the continuity of the service. Tests of 
this nature have been employed for some years 
both in Switzerland and Germany which have 
enabled the engineers to improve their transformers. 
Further tests are in progress both in the United 
States and Great Britain, and the method of the 
authors in checking the theoretical results by means 
of oscillographic records promises to be of great 
value. 

Air Locks in Aeroplane Fuel Systems 

As e possible explanation of one type of failure of 
aircraft engines, the presence of an air or vapour 
lock in the fuel system and its prevention have been 
studied at the Royal Aircraft Establishment, and a 
discussion of the subject, the nature of the investiga
tion, and the conclusions reached are now published 
(Air Ministry : Aeronautical Research Committee. 
Reports and Memoranda, No. 1693 (2237) : Air and 
Vapour Locks in Fuel Systems. By M.A. A. Allfrey. 
Pp. 14+9 plates. London: H.M. Stationery Office, 
1936. Is. 3d. net). Several unavoidable causes 
operate to enable air to collect in the petrol pipe line, 
and in order to ensure the release of such bubbles as 
might, from any such cause, be entrapped, experi
ments were made by introducing air into glass pipes 
down which petrol was flowing under conditions 
comparable with those in practice. These showed 
that perrection of venting can be attained either by 
so building the pipe system that the air vents up
wards at all flows, in which case the critical flow at 
every point is greater than the maximum demand of 
the engine, or by arranging that the critical flow 
never increases downwards. The first alternative 
being impracticable in that it requires pipes and 
cocks of excessive size, the second, which leads to an 
ideal system, was investigated, and the report sets 
out in detail the results and recommendations 
essential to its successful incorpor:Jtion in petrol 
pipe lines, distinguishing between those applic
able to air locks and those found to be successful 
in preventing locks caused by evaporation of the 
fuel itself, which is liable to give trouble at great 
heights. 
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