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The data of dredging operations point in the 
same direction as studies of mud erosion. Dredging 
of the sea. channels in Liverpool Bay has been 
carried on since 1880 and records of the operations 
are available. Those of two dredgers for the 
period 1909-35 were examined in detail, but the 
returns gave no evidence of any increase in the 
difficulty of dredging during those years. 

With regard to the changes in capacity of the 
Upper Estuary, the report accepts the values put 
forward by the Mersey Docks and Harbour Board. 
The surveys by the Board show that between 1871 
and 1886 the capacity rose by 48 million cubic 
yards, that is, by 5 per cent. Between 1886 and 
1891 it declined by 5·5 per cent of the former 
value, but rose again in 1906 ; between that year 
and 1926 there was a loss of 5·2 per cent. The 
survey of 1936 shows an increase of capacity over 
1931, the decrease on the 1906 value being only 
4 per cent. The capacity was approximately the 
same in 1936 as in 1871, 1891 and 1916, so that 
the changes do not indicate any regular decrease 
in capacity with time, such as would be expected 
from a gradually increasing discharge of sewage. 

Finally, results most illuminating for the points 
at issue were obtained by a consideration of the 
losses of capacity at different horizontal levels, and 
also of the distribution of mud and of sand. Half 
the loss of capacity was due to deposits below the 
level of Liverpool Bay Datum (L.B.D.), and only 
about 10 per cent to deposits above a level of 
20ft. above L.B.D. Mud, however, is found almost 

entirely on banks of a. height greater than 20 ft. 
above L.B.D.; banks of lower height are com· 
prised almost entirely of sand. It is thus plain 
that reduction of capacity does not coincide with 
the present distribution of mud banks. 

From the report, it is thus evident that the 
answer to the question proposed needs no balanc
ing of conflicting evidence. Converging lines of 
testimony have been drawn from (a) the amount 
of inorganic matter brought into the estuary from 
sewage, (b) the concentration of organic matter in 
the mud, (c) the effect of sewage upon the com
position and rate of sedimentation of mud in the 
condition of suspension in which it is found in the 
water of the estuary, (d) the resistance to erosion 
of mud from the Mersey in comparison with that 
of muds from relatively unpolluted estuaries, (e) a 
comparison of the reduction of capacity in different 
parts of the estuary with the distribution of mud 
and sand. All these give an unequivocal negative 
to the question as to whether the discharge of 
crude sewage has had any effect on the amount 
and hardness of the deposit in the estuary. 

This study of the Mersey estuary should long 
stand a.s a. classic one in the field of applied science, 
not only for the width and scope of the investiga
tion but also for the decisiveness of its results and 
the civic importance of its findings. Its origin makes 
it a. shining example to other public authorities 
who may similarly find themselves faced with 
controversial problems which can be solved by 
scientific analysis. 

The Hebrew Technical Institute, Haifa * 
THE Hebrew Technical Institute in Haifa is the 

centre of technical training and research for 
the young Jewish community in Palestine. Hebrew 
is the language of instruction, but the college is 
open to all, making no distinction of race or creed ; 
and a. few Palestine Arabs have availed themselves 
of this opportunity. The curriculum is extensive, 
and includes courses leading to university degrees 
in the technical college proper (500 students), a. 
trade school for training skilled artisans and fore
men (250 pupils), special vocational training classes 
for refugees, courses for agricultural workers, and 
evening classes. At present there are about a 
thousand students altogether ; examinations are 
held under the supervision, and with the help of, 
the Palestine Government. The Institute was 

• A booklet "The Hebrew Technical Institute, Haifa ; Its Achieve
ments and its Aims (Haifa, 1938)" has just been published and will 
t.e sent, free of charge, on application to the Secretary of the 
Institute, P.O.B. 910, Haifa (Palestine), or to the Hon. Sec. of the 
Auxiliary Group of the H.T.I., (Mrs.) B. Buckman, 21 Willow Road, 
London, N.W.3. 

founded about thirty years ago ; but, owing to the 
Great War, did not begin its academic work until 
1924. Its progress offers an opportunity for the 
study of the effect of colonization on the develop· 
ment of an educational institution. 

Colonization in Palestine does not mean the 
establishment of foreign trading stations on the 
coast-line, but the building up of a. new national 
life in all its branches and with all its implications, 
in a limited area., and under the pressure of 
thousands of families from the countries of middle 
and eastern Europe forced to immigrate for 
economic, social or political reasons. The Jews 
left Palestine about two thousand years ago and 
can only return in larger numbers if, both in agri
culture and in industry, they make the utmost 
use of the advances of pure and applied science. 
Owing to social prejudices and to legal restrictions 
imposed upon them by the people among whom 
they lived, the Jews were, for many centuries, 
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THE HEBREW TECHNICAL INSTITUTE, MAIN BUILDING 

during the years 1933 and 1934. 
There are now nine working 
laboratories, which are used for 
teaching and research, and two 
more are being equipped. Be
sides the general science lab
oratories, mention should be 
made of the building materials 
testing laboratory, the hydrau
lics laboratory (erected with the 
help of the Palestine Govern
ment, and probably the finest in 
the Near East), the metallurgical 
laboratory and those for elec
trical and chemical technology. 
Some la bora. tories are still housed 
in temporary buildings, and 
some are not yet completely 
equipped. But a good beginning 
has been made, and this appears 
to guarantee the success of 
future developments. 

debarred from agriculture, trades and professions. 
In some eastern European countries, these laws 
were rescinded less than twenty years ago. They 
have to learn many things anew, and it is difficult 
to overestimate the importance of technical train
ing in their return to the Holy Land. That they 
are capable and willing to learn, and that they have 
not lost their old vigour and enterprise is shown 
by such examples as the improved production of 
Jaffa oranges, the introduction of reinforced con
crete in the construction of roads and buildings, 
the electrification of Palestine, and the extraction of 
potash, bromine and other chemical products from 
the Dead Sea. 

When Jews first returned to Palestine in larger 
numbers, their first requirements were communica
tion between settlements, houses to live in, 

The Institute has just launched a campaign for 
an extension fund. The increasing number of 
students who apply for admission necessitates the 
opening of new departments in order to offer a. 
greater variety of courses. The development of 
tndustria.l life calls for an extension of research 
work in almost all branches of exact and applied 
sciences. Raw materials must be tested, new 
processes devised, known processes revised, and 
methods of production developed. The College has 
recently decided to open post-graduate classes for 
a limited number of students, in connexion with 
the expansion of its research departments, as 
post-graduate studies have often been a help and 
a. stimulus to research 

There can scarcely be a better investment for 
the Jewish community than to support the 

reclamation of land, drainage of 
swamps, provision for water 
supplies, drainage of towns and 
villages, and the means of inten
sive agriculture. Therefore, the 
two departments first developed 
in the Technical College proper 
were those of civil engineering 
and architecture. With the 
further development of industry, 
a third, the Department of 
Industrial Engineering, was re
cently opened. This consists of 
two sections : one for electro
mechanical engineering, and one 
for chemical technology. The 
staff of this third department 
was largely recruited from 
German-Jewish men of science EXPERIMENTAL HALL OF THE HYDRAULICS LABORATORY 
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extension fund of this Institute, which paves the 
way for the development of industry in Palestine 
in so many directions. The Institute prides itself 
on being almost self-supporting. Eighty per cent 
of its income is derived from tuition fees and fees 
paid by industry for the use of the laboratories. 
This is a very good record for an educational 
institution, and a closer analysis of its income 
immediately shows the reason for it. Last year's 
budget amounted to about £20,500. If one deducts 
from this a non-recurrent grant from the Palestine 
Government (ear-marked for new buildings and 
equipment}, the income only amounts to £17,200. 
This is very small for an institution in which one 
thousand pupils are trained: it is obviously a 
starvation figure and must imply either curtailing 
teaching or research activities or both. The outside 
observer concludes, with a feeling of uneasiness, 
that the Jews in Palestine are about to repeat 
the mistakes of European countries against which 
men of science and engineers have been fighting 
in recent years. It is a grave mistake to distribute 
the income of a community in such a way that it 
is impossible for scientific institutions to develop 
all their resources. From the point of view of the 

Cosmic 

A DISCUSSION meeting of the Royal Society 
was held on May 26 on "Cosmic Rays". 

The discussion was opened by Prof. P. M. S. 
Blackett, and papers were read by Profs. P. Auger 
(Paris}, E. Regener (Stuttgart), and J. Clay 
(Amsterdam). After some further specific con
tributions from workers in Great Britain, a general 
discussion followed. 

It is now generally agreed that cosmic radiation, 
as observed at the earth's surface, consists of two 
components distinguished empirically by their 
different rates of absorption. The 'soft' component, 
which constitutes about 20 per cent of the total 
cosmic ray intensity at sea-level and is practically 
all absorbed at a depth of 10 m. of water below 
sea-level, is now believed to consist of high
energy electrons which obey Dirac's relativistic 
theory. The application of this theory to the 
emission of radiation by such electrons in 
nuclear collisions, and to the production of 
electron pairs by radiation, has in fact provided 
in a remarkably unforced manner a satis
factory explanation of the absorption of the soft 
component and the phenomenon of electron
showers which accompanies its passage through 
matter. 

The hard or penetrating component, on which 

present as well as of future generations, scientific 
work gives by far the highest return for money 
spent. Considering the particular circumstances 
of colonization in Palestine, and the small number 
of scientific institutions concerned, there is no 
reason why they should repeat errors which are 
only now being overcome in Europe and America.. 

There is one other point worth mentioning here. 
The library of the Hebrew Technical Institute is 
the only technical library in Palestine, and is much 
frequented by engineers, men of science, teachers 
and Government officials from all over the country. 
Unfortunately, the English section seems to be 
rather small, and a large number of scientific and 
technical books and journals published in England 
are lacking. This is not to be wondered at, as any
one will know who has tried to set up a new scien
tific library with little money. Jews go to Palestine 
mainly from the Continent, but are prepared to 
take up English as their second language to Hebrew 
and to come into more intimate contact with British 
thought. The library of the Hebrew Technical 
Institute at Haifa. is therefore commended to the 
generosity of publishers and learned societies in 
Great Britain. 

Rays 
most of the discussion was centred, is of consider
able interest in that it is now supposed to consist 
of particles of a 'new' type, possessing electronic 
charge but a mass greater than that of an electron 
and less than that of a proton, provisionally 
referred to as 'heavy' electrons.* This interpretation 
of the hard component was suggested about a 
year ago by Neddermeyer and Anderson on rather 
circumstantial grounds, but more direct evidence 
has since been obtained for the existence of such 
a particle in cosmic rays. This evidence comes 
from the observation, in a Wilson cloud-chamber, 
of tracks the ionization and curvature (in a mag
netic field) of which are not consistent with 
electrons or protons, but indicate a particle with 
electronic charge and a mass about 200 times that 
of an electron (that is, about one tenth protonic 
mass). 

Examples of such tracks obtained by different 
workers were shown during the meeting. The com
parative rarity of these anomalous tracks may be 
attributed to the small distance the particles travel 
after their velocity has fallen sufficiently low to give 

• That the hard and soft components consist of different kinds of 
particles, rather than particles all of the same kind but of different 
energies, was clearly put forward by Auger in 1935 (NATURE, 135, 820 ; 
1935). Auger's description of the soft component is almost identical 
with our present view, and for the hard component he suggested 
"heavy particles such as protons" 
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