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Research Items. 
AN EGYPTIAN SURVIVAL.-In lvlan for May, Miss I 

Winifred Blackman suggests an explanation, based 
on a modern custom, of the purpose of the clay balls 
found by Prof. Peet at Abydos, by Sir Flinders 
Petrie at Kahun, and by Prof. Garstang at Reqaqna. 
When those from Abydos were cut open, two were 
found to contain fragments of reed and one a square 
bit of linen cloth. Two from Kahun, when examined 
in 1916 by the Manchester Museum authorities, were 
found to contain a tuft of red-brown human hair, 
apparently infantile. These belonged to the XXth 
dynasty, while those found by Prof. Peet dated from 
the Old Kingdom. Further, in the Egypt Explora
tion Society's account of its excavations in 1921 and 
1922, "The City of Akhnenaten," Pt. I., p. 66, it 
is stated that a common object among the finds was 
a small ball of mud, sometimes stamped with im
pressions of signet rings, containing a wisp of hair. 
In the course of researches among the Fellahin of 
Upper Egypt, Miss Blackman found that it is a 
custom for boys, both Kopts and Moslem, to under
go a ceremonial shaving of the tufts of hair which 
it is customary to leave on their shaven heads. 
This operation is performed either at the tomb of a 
sheikh, or a church if the boy is a Kopt, and the tufts 
are dedicated to the sheikh or a saint as the case 
may be. The ceremony is accompanied by a feast. 
The hair cut off is always buried outside the tomb 
or mosque, either loose or enclosed in a clay ball. 
A small piece of the dress of a devotee is sometimes 
suspended from cords hanging over the catafalque 
of a sheikh. The pieces of linen found in the clay 
balls may represent a similar votive offering. 

INDUSTRIAL FATIGUE.-The Harveian Lecture on 
"Industrial Fatigue," given on April 23 by Dr. 
C. S. Myers, appears in the Lancet of May 2. Dr. 
Myers reviews the earliest work on fatigue problems, 
showing that the tests used, whether of efficiency or 
fatiguability, while interesting in themselves, were 
chiefly valuable in revealing the complicated nature 
of fatigue. When an application to industry is 
required, the theoretical studies of muscular metabol
ism or of the central nervous system fail to throw 
light on the output variations of the worker. In 
recent investigations industrial fatigue has been 
measured by its direct effects in output. Curves of 
total output and curves of spoilt work are studied ; 
alterations in the environment are made and the 
effect of these on the work curve noted. By such 
means it has been possible to show the effect of 
improvements in lighting, ventilation, posture, 
arrangement of time, etc. Diminution in output 
may result not only from fatigue but also from lack 
of incentive or boredom or worry. In the majority 
of cases under present-day conditions, industrial 
fatigue is not to be reduced by shortening the hours 
of work but by the avoidance of too long uninterrupted 
spells of work, by the introduction of rest pauses, by 
adequate training of the worker, by the abolition of 
causes of needless resentment, irritation, and worry, 
etc. Industrial fatigue is too complex, and our know
ledge of the physiology of the nervous system too 
rudimentary, to allow of a definition in physical and 
chemical terms. 

THE VINE IN VICTORIA. - In " Problems of the 
Viticultural Jndustry" A. V. Lyon has collected 
in small compass much information with regard to 
the Australian industry in the irrigated lands of 
the Murray Valley of Victoria. The more important 
scientific and technical aspects are set forth, with 
the results of the research work carried out during 
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the last four years by various bodies of workers· 
The processes and problems appertaining to viti
culture are dealt with systematically from the 
establishment of a vineyard onwards, the whole 
scheme being clearly set out in a detailed table of 
contents. The points dealt with include the pruning 
and training of the vine, irrigation, drainage and 
manuring, fruit drying and the seasonal and routine 
work in the vineyards. A considerable section of 
the bulletin is devoted to a survey of the fungus 
and insect pests of the vine, suggestions for treat
ment and eradication being made in each case. 
Black spot (Manginia ampelina), downy mild".w 
(Plasmopara viticola), and oidium (Uncinula spiralis) 
are the most serious fungus diseases, and phylloxera 
and the lesser dried fruit-moth (Plodia interpunctella) 
are the two insects that cause most concern in the 
Australian viticultural industry. The bulletin con
cludes with a review of various problems of general 
interest, including increase in production, cost of 
production, irrigation, plant breeding and selection, 
and pruning, on all of which further research is 
desirable, as investigations are not at present proceed
ing at a rate commensurable with the importance 
of the industry. 

ORIGINS OF UNDERGROUND WATERS.-Volume 28 of 
the Bulletin of the Adriatic Society of Natural Sciences 
(Trieste) contains an interesting and very complete 
account, by Prof. Guido Timeus, of the various phy
sical, chemical, and biological methods which have been 
suggested for the investigation of the origins, courses, 
etc., of underground waters. Full details are given 
of each method, including the fluorescein method of 
Prof. Timeus himself, and a description is included 
of a new procedure which, by the dyeing of strands 
of de-fatted wool, permits of the certain detection of 
ro- 7 milligram of the colouring matter. 

CARBONIFEROUS GONIATITES.-The zonal char
acters and distribution of the Carboniferous goniatites 
of the north of England have been worked out in 
detail by Vv. S. Bisat (Proc. Yorks. Geol. Soc., 20, 
Part I, 1924, p. 40, pls. i-x). In this region goniatites 
appear first in the upper part of the Lower Car
boniferous (Visean), and continue through the Mill
stone Grit into the Lower Coal Measures ; the main 
divisions of these beds are characterised by the 
appearance in succession of the genera Prolecanites, 
Goniatites (s. str.), Eumorphoceras, Homoceras, 
Reticuloceras, Gastrioceras. A full account is given 
of the species found, illustrated by collotype repro
ductions of photographs. 

RADIOACTIVITY AND GEOLOGY.-In the Halley 
Lecture delivered last year, and now published by the 
Oxford University Press, Prof. J. Joly has summarised 
his views on " Radioactivity and the Surface History 
of the Earth." He shows that if the basaltic layer 
which forms the ocean floor and underlies the con
tinents is as rich in the radioactive elements as 
those specimens of it which are available for study, 
then it must, in the course of some 30 million years, 
become fused at and below a certain depth. At the 
present time it is mainly solid, but beneath the 
continents and under the ocean floor the tempera
ture must be nearly that of liquefaction, so that in 
time the accumulating radioactive heat will supply 
the latent heat necessary to change its state. It is 
supposed that in early Tertiary times widespread 
liquefaction due to this cause actually occurred. 
The resulting increase of volume caused the continents 
to be thrown into a state of tension, while the 
decreased density of the magma allowed the continents 
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to sink relatively to the oceans. Tidal forces were 
meanwhile acting on the crust, causing it to drift 
to the west in opposition to the direction of the 
earth's rotation. Specially hot magma from beneath 
the continents thus came to underlie the oceans to 
the east, and melting of the ocean floor would then 
occur until the loss of heat into the ocean itself was 
sufficiently rapid to bring the process to an end and 
permit recrystallisation to begin. As solidification 
would effectively proceed from beneath upwards, 
the continents would gradually b e grounded on a 
more resistant found ation of newly made rocks and 
brought to a standstill. The decrease of volume 
attending this part of the cycle would promote severe 
compression on the continental margins, and corre
sponding to the deduction we find the mountains 
of Eurasia beginning to rise from the Miocene on
wards. The latent-heat cycle thus comes to a close 
at about the present time, leaving the continents at 
a relatively high level and the interior effectively 
solid. 

VELOCITY OF UPPER Arn.-The Meteorological 
Office, Air Ministry, gives a discussion of " The 
measurement of upper air wind velocities by observa
tions of artificial clouds," by Mr. C. D. Stewart, in 
Prof. Notes, Vol. 3, No. 38 (H.M. Stationery Office. 
Price 9d.). The motion of clouds forms an important 
part of meteorological work, and the observations are 
of considerable use for forecasting and other branches 
-of the science. During the War much attention was 
given to the movement of the upper air in r elation to 
the firing of big guns, but for a time afterwards the 
observations fell into disuse. The inquiry has now 
received a fresh impetus, and the present discussion 
gives details to facilitate the necessary calculations. 
The principle of the mirror nephoscope is the method 
used for obtaining velocities of both natural and 
artificial clouds. For ordinary clouds two horizontal 
mirrors suitably mounted are used, but for artificial 
clouds where the height is known, one mirror only is 
required for the determination of their velocity. The 
method was originally used for clouds formed by the 
bursting of shells, but observations have recently been 
made on clouds liberated from aeroplanes. A tin is 
filled with stannic chloride, which when mixed with 
the air forms a dense white cloud. The tin or 
canister is opened and the liquid is ejected by a simple 
device which results in the formation of a cloud which 
lasts for about a quarter of an hour. Observations 
are believed to be effective to at least the height of 
3 miles. The discussion contains diagrams of the 
Hill mirror and the method of observing. 

THE FORCES CONCERNED IN NUCLEAR COLLISIONS. 
-In their paper in the Physikalische Zeitschrift of 
November 15, 1924, Drs. H. Pettersson and G. 
Kirsch mention that they have obtained some 
evidence which tends to show that, in the case of 
aluminium, a colliding a-particle may unite with 
the nucleus of the metallic atom, the collision being 
inelastic. In a paper in the Arkiv for Matematik 
Astronomi och Fysik, communicated January 14, 
Dr. Pettersson considers the satellite hypothesis of 
Rutherford and Chadwick, which supposes that the 
proton liberated by bombardment with an a-particle 
existed in the nucleus as a kind of planet, r evolving 
round the core at some distance from the centre. 
This implies attraction between like electrified 
particles at very small distances. Dr. Pettersson 
thinks that it may not be necessary to assume any 
such reversal of Coulomb's law, either to explain the 
constitution of the nucleus or the behaviour of the 
colliding a-particle, and directs attention to the fact 
that a charged particle, brought very near to the 
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surface of a conducting sphere having a charge of the 
same sign, is attracted by it owing to electrostatic 
induction. A displacement of the protons and 
electrons in the nucleus may take place in a similar 
manner when the a-particle gets very close to it, 
and. the force acting on the a-particle may become 
attractive. At the same time, the resultant force 
on a proton at the opposite side of the nucleus due 
to the other protons, the electrons and the a-particle 
may become repulsive, and it will leave the atom. 

THE FLUORESCENCE OF DYE STUFFS IN CONCEN
TRATED SoLUTIONS.-It has been shown by Dr. S. J. 
vVawilow that the fluorescent output of dilute solutions 
can attain very large absolute values. In the 
Zeitschrift fiir Physik, March 21, he describes an 
investigation of _the phenomenon observed by Stokes, 
who found that at high concentrations the fluorescent 
output was greatly diminished. The distribution 
curve for the energy of fluorescence was practically 
unchanged when the concentration was altered, which 
enabled a simple method of measurement to be used. 
In the cases examined extinction was observed to 
commence at a definite concentration C0 , proceeding 
from that point according to an exponential law which 
holds until the fluorescent output is very small, when 
it begins to fall off more rapidly. The curves of 
extinction and of electrical conductivity of the same 
solution show no parallelism, which is against any 
electrolytic explanation of extinction. It is explained 
provisionally by regarding the heavy molecules as 
subjected to Brownian movements, and supposing 
that, when two such molecules collide, one of which is 
excited, the energy of excitation may be transferred 
to the other molecule as kinetic energy, no radia tion 
being given off. The theory is worked out in some 
detail. 

PURE METHYL ALCOHOL.-The preparation of 
pure methyl alcohol is described by H. Hartley and 
H. R. Raikes in the March issue of the Journal of the 
Chemical Society. The alcohol is dehydrated by 
fractionating in Hempel columns until its boiling 
point is constant to within 0-05°. It is then re
fractionated once more, refluxed with aluminium 
amalgam (3 gm. per litre) , and finally distilled at the 
rate of two drops a second, the first 50 c.c. and the 
final quarter being rejected. If required for electro
chemical work, the alcohol is further fractionated and 
distilled over copper sulphate, a tin condenser being 
used. Alcohol with a conductivity of 0 -04 x ro- 6 r.o. 
was readily obtained in this way. An improved 
method of determining the water in methyl alcohol is 
described. 

ALKALI - CHLORINE PRODUCTS. - An illustrated 
article in Chemistry and Industry for February 27 and 
March 6, by D. A. Pritchard and G. E. Gollop, describes 
the Canadian Salt Company's processes for the manu
facture of alkali-chlorine products. Saturated brine 
is pumped from the wells and purified from magnesium 
and lime salts by the addition of the calculated 
quantity of sodium carbonate solution containing a 
trace of caustic soda, at 85°. The mother liquor is 
decanted off and fed, at 85°, into electrolytic cells of 
the Gibbs' type, where it is converted into caustic 
soda (120 . gm. per litre) and chlorine (95 per cent.). 
The working-up of these products is described in 
considerable detail. The chlorine is liquefied by the 
tower system. The gas is passed up through a spray 
of strong sulphuric acid in a tower ; it is then dry 
enough to be liquefied in iron plant. The manufacture 
of bleaching powder is also carried out by this company; 
the methods used, together with recent improvements, 
are given in full. 
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