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LETTERS TO THE EDITOR. 
[The Edit-Or does not hold himself responsible f o, 

opinions expussed by his correspondents. N eithe, 
can he undertake to return, or to correspond with , 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous co,nmunications.] 

are so many that we have almost lost count of 
them; whilst scarcely a week passes without a 
report appearing in which promising schemes of 

Ice Thistles. 
IN NATURE for January rr, 1917, Dr. R. T. Gunther 

directed attention to the beautiful form assumed by , 
the air bubbles which separate from water which is . 
allowed to freeze in a small jar. I was ~1ble in the 
issue of F ebruary 15 last to describe some larger 
examples of the same phenomenon. 

industrial organisation and development are pro
jected. The material value of scientific research 
is usually given due recognition, at any rate on 
paper; and if we may take these signs as an 
earnest of things to come, they give us confidence 

' in a progressive future based upon a just and 
intimate co-ordination of brain and hand. 

On December 26 last the ice on the Legs of Mutton 
Pond in Bushey Park and on the Cardinal's River, 
which flows through it, was very clear, a nd the 
bubbles, separated in the course of freezing, wer-e very 
obviously arra nged along lines of flow. In the pond 
they converged towards the outflow sill communicating 
with the river, and in the river they were in lines . 
par.allel to the. banks. In one or hvo cases where the ' 
stem of a weed was frozen into the ice the course of 
the water as diverted on either side of it was made 
clear bv curves of bubbles . 

On theJollowing day I managed to melt some of the 
ice over its own water, by the heat of the hand, in a 
bottle with the bottom cut off and a graduated tube 
inserted in the neck. Knowing the capacity of the 
bottle, and measuring the volume of water required 
to fill it when packed with ice, I got a fairly accurate 
measurement of the i-ce. The bottle was then put in a 
tin can with water, and the gas as it was liberated 
from the ice passed into the graduated tube. 

From ro4 c.c. of ice I obtained r-86 c.c. of gas, of 
which 0-76 c.c. was absorbed by a lkaline pyrogallate. 
A litre of this ice would therefore yield 7-18 c.c. of 
oxygen and ro-30 c.c. of nitrogen and argon, apart 
fron1 any gases which might still be dissolved in the 
ice. The pond water under the ice yielded 31-2 parts 
of solid residue on evaporation and 2-35 parts of 
chlorine, and the melted ice (after settlement of sus
pended n'Iatter) rn·o oarts and 0-39 part respectively. 

Tha t the salts yielded ·by melting ice are no real part 
of it , but are derived from watery inclusions only, can 
be shown very beautifully by carrying out Dr. 
Gunther's "ice-thistle" experiment with wa ter tinted 
with methylene-blue, or, ·better, potassium permap
ganate . A characteristic "thistle~· with white silvery 
rays of air bubbles in a clear hyaline, and a central 
blue or crimson "egg" . of solution much deeper in 
colour than the original solution, is obtained. This 
becomes smaller as freezing proceeds. Sometimes 
coloured veins a re seen in the colourless ice, a nd some 
of the air bubbles are associated a t their inner ends 
wirh coloured liquid. This experiment, as showing 
the separation of dissolved matters, both gases and 
solids, when a portion of a liquid freezes, seems to be 
worth noting, especially as it also illustrates the course 
of the freezing . J. H . Cosrn. 

Teddington, January 11. 

SCIENCE IN INDUSTRIAL RECON-
STRUCTION. 

WITHIN the past year or two, freque nt refer
ence has been made in these columns to 

measures of national reconstruction recommended 
by various committees. There is now a Ministry 
of Reconstruction, and its advisory committees 
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Though manual and mental workers are often 
considered to belong to different classes, and an 
indefensible social distinction is usually made 
between them, no such separation can be recog
nised in scientific fields, where fine manipulation, 
a·nd skill in the use of instruments, are frequently 
as valuable as fertility in idea and ingenuity in 
design. Industrial advance seems, indeed, to 
depend upon three main factors, in an of which 
brain a nd hand a re related, though in different 
degrees. First there i~ the creative investigator 
whose work reveals new properties and relation
ships; then comes the inventor or industrial re
searcher who seeks to apply knowledge to useful 
ends; and when a practical process or machine 
has been devised, the artisan is needed to mak_e 
it fulfil its technical purpose. Each of these three 
classes has an essential place in national polity; 
a nd the correlation of their interests and activities 
must be the chief aim of all schemes of recon
struction. 

Several recent reports a nd manifestoes are con
cerned with the combination of these different 
groups. The Interim Report on Joint Standing 
Industrial Councils (Cd. 86o6, price 1d. net), sub
mitted to the Prime Minister by a sub-committee 
of the Reconstruction Committee, and referred to 
as the "\Vhitley " report, suggests the establish
ment of district and national councils which 
should deal, among other matters·, with technical 
education and training and with industrial re
search and the full utilisation of its results. There 
has lately been established, under the presidency 
of Sir \Vilfrid Stokes and the chairmanship of. 
Mr. Ernest J. P. Benn, an Industrial Reconstruc
ticrn Council to encourage the formation of 
national industrial councils in the several trades, 
and to offer guidance when necessary. Moreover, 
the draft constitution of the new Labour Party, 
which has just been submitted to the Nottingham 
Conference, has in the forefront of the party 
objects, "to secure for the producers by hand or 
by brain the full fruits of their industry"; and the 
secretary of the party, the Right Hon. Arthur 
Henderson, informs us that "the term 'pro
ducers by hand or by brain ' would include scien
tific workers if they are prepared to accept our 
constitution and programme. The object in widen
ing the basis of the party is to obtain the assist
ance of all who depend upon their own exertions 
for the means of livelihood. '' 

Scientific workers are thus offered facilities for 
representation in Parliament if they are prepared 
to associate themselves with the Labour Partv. 
Much can be said in favour of such co-operation, 
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for the influence of direct representatives of labour 
upon national affairs is likely to increase, and it 
would be unwise to stand altogether apart from 
the organisation which will control it. It was 
stated in the•British Medical journal a few weeks 
ago that the Labour candidates to be adopted 
for the next general election may include some 
members of the medical profession pledged to 
support the scheme for a State Medical Service. 
We suggest that the British Science Guild, which 
exists to promote the adoption of scientific 
methods in all national affairs, should consider 
at an early date whether steps should be taken 
to secure similar representation of scientific 
workers. The efficiency and progress of the 
modern State depend upon scientific knowledge. 
The Representation of the People Bill makes it 
possible to give that knowledge power in Parlia
ment, and scientific workers should take active 
measures to attain that end, by association with 
other groups concerned with problems of national 
reconstruction. 

What is to be the principal feature of the indus
trial reconstruction contemplated? Those who 
have thought much on the subject will probably 
reply in one word, '' self-management.'' This 
implies, in the first instance, that each trade or 
group of trades has an aspect in which it is to 

· be regarded as a corporate whole. We have been 
familiar with this kind of unity in the Church, 
the medical and legal professions, and, to a 
certain extent, in the combination which is known 
par excellence as "The Trade. '' The Bar com
prises a great number of individuals each of whom 
has his private interests and competes with many 
others in the humbler or the higher ranks of the 
profession; but to the outer world the Bar is a 
corporate unity prepared to defend its privileges 
against all comers, and possessing its own 
machinery for self-management and even for dis
cipline. A trade, on the other hand, consists of 
the several companies, firms, or individuals whose 
names are to be found in the trade directory, to
gether with their employees, and, as a rule, there 
is no connecting link whatever between these 
scattered units, while in each firm the interests 
of capital, brains, and labour are regarded as dis
tinct. The war has introduced many new phases. 
We have seen whole industries placed under 
Government control. Each firm has retained its 
integrity, but it has been required to work in 
co-operation with other firms, so as to secure., on 
the whole, the maximum output of the goods 
required . at the time to meet the exigencies of 
war. When this demand ceases Government -con
trol will also cease, but great efforts will be made 
to secure that the advantages of a central guid
ance of each industry shall not be lost. 

This guidance must come from the industry 
itself, and from the industry as a whole. Labour 
and capital are to meet at the same hoard on equal 
terms. The Whitley report recommends that these 
councils shall be '' composed of representatives of 
employers and employed, regard being paid to the 
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I various sections of the industry and the various 
1 classes of labour engaged.'' The various classes 

of labour must include those who work mainly 
with their brains, as well as those who work 
mainly with their hands. It is true that the 
Food Controller, in specifying voluntary rations, 
makes a broad distinction between these two 
dasses, and does not admit that hard think
ing produces as much metabolism as an expendi
ture of energy which can be more readily measured 
in foot-pounds, but the new Labour Party, in its 
draft constitution, makes no such distinction. The 
modern psychologist recognises not only that the 
brain controls the hand, but also that the use of 
the hand develops the brain, and that sometimes 
in an unexpected direction, as when the power 
of speech is developed by manual training. The 
Labour Party recognises the unity between hand 
and brain, and is prepared to admit the brain
worker to all the advantages which it hopes to 
derive from reorganised industry. 

The suggested industrial councils should each 
form an Upper Chamber in the interest of its in
dustry. They should consist of representatives, not 
of particular firms or individuals, but of associa
tions of employers and employed wherever such 
exist, and care must be taken to secure the fair 
representation of all such associations. At the 
meetings of the councils the representatives of 
labour will unite with emplo,yers in the con
sideration of the most difficult problems which 
the trade has to face. If it be true that 
the industrial unrest of the past has been 
largely due to a feeling on the part of labour 
that it has been kept in ignorance of trade 
politics, the remedy is here provided, for labour 
will be given seats in the industrial House of 
Lords. The national industrial councils will be 
in touch with district councils, and these with 
works committees. Through this machinery the 
industrial councils will exert their influence in par
ticular works. 

The Whitley report indicates under eleven heads 
some of the questions with which the industrial 
councils should deal. Reference may here be made 
to the better utilisation of the knowledge and ex
perience of the workpeople, securing to them 
more responsibility for the conditions under which 
their work is carried on, technical education and 
training, industrial research and the utilisation of 
its results and of inventions and improvements 
designed by workpeople. Besides these and the 
other points for consideration indicated in the 
report, a number of very important problems will 
arise immediately on the cessation of the war, and 
these make it imperative that the councils should 
be formed at once, -0r the opportunity of organ
ising Briti-sh industry on a basis on which it can 
meet foreign competition without a handicap may 
be postponed indefinitely. The council will be the 
parliament of the trade. At its meetings all ques
tions affecting the trade will be discussed, and 
the results of the discussion will be p1<1blic to the 

, whole trade, so that the smallest manufacturers 
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will have the advantage of the knowledge and 
experience of the largest, while the latte~ will 
benefit by the combined knowledge, expenence, 
and advice of all the rest of the trade. In many 
cases new sources of raw materials will have to 
be found and new methods of finance devised. 
The problem of the best . ~ay . to secu:e 
adequate representation of Bnt1sh industry m 
foreign markets will have to be soiv:ed, and 
the best way of utilising the new part-time con
tinuation schools considered. In all these ques
tions labour will be consulted, and the employed 
will take an equal part with employers. The 
watchword of reorganisation is "Unity of indus
trial interest.'' 

The general principles voiced by the Whitley 
report have received recognition on all hands, but 
some organising force is necessary to give them 
practical effect. This is the purpose of the Indus
trial Reconstruction Council. It is desirable that 
some obviously disinterested body should take 
the first step towards establishing a council in a 
particular trade. The I.R.C. is prepared to send 
representatives to ;i. meeting, large or small, of 
any association of employers or employed in order 
fully to explain the mode of formation and func
tions of an industrial council. The Ministry of Re
construction can be .approached at a later stage 
when the scheme has been drafted by the industry. 
An industrial council consisting of equal numbers 
of employers and employed has already been 
formed for the pottery industry. This council 
will establish committees for dealing with special 
branches, and may co-opt outside experts upon 
them. Among its special duties will be that of 
making the manufacture of pottery as hygienic as 
possible. 

The aims of the Labour Party, of course, go 
far beyond the organisation of particular trades. 
The chief appears to be to form the dominant 
party in the House of Commons. Unfortunately, 
the promoters look forward to a perpetuation of 
the system of party government; but if all the 
workers by brain, as well as by hand, combine 
into one party for the government of the State 
on democratic lines, party government will prac
tically cease, because one party is equivalent to 
no party. Scientific men will certainly not be 
disposed to support any system of party politics, 
and they would be more likely to take part in 
the new programme if it were made clear that 
the Labour Party signified a federation or organ
isation in which brain and hand were united for 
common welfare rather than the narrow interests 
of one particular section of the country's life. 
The question has been asked, "Will the 
brain-worker secure adequate representation in 
the councils of the Labour Party? '' Provided 
that the community of interest between hand and 
brain is fully recognised, the hand may be trusted 
to make use of the brain, and the brain will not 
suffer from failure to take part in the work of 
the world. May we not hope that government 
by dialectics will belong to History? 
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THE FERTILISER SITUATION IN THE 
UNITED STATES. 

I FOR some time after the war had opened, and 
, in pa rticular when the 1;1nrestricted _subm;_irine 
' campaign began to assume 1m~ortant d~mens10ns, 
I the United States found that its supplies of the 
[ three most important fertilis_ers were seriously 
[ compromised instead of ~emg, as ma1'.y had 
: imagined wholly a producmg country, 1t was 
; found to 

1

be dependent on other countries for these 
j vital raw m aterial~. Chile suppli~~ nitrate o_f soda, 
i the most potent nitrogenous fertiliser; Spam sent 

the pyrites necessary for the manufactur~ of sul
phuric acid which in turn forms the basis of the 
superphosphate and sulphate of_ ammonia ~ndus
tries; while Germany sent potassmm salts, without 
which many mixed fertilisers a re incomplete. 
With characteristic promptitude the situation was 
carefully reviewed, and a s~ate_ment has_ be~n 
issued by the Smithsonian Inshtut1on 1 showm~ m 
as much detail as is judicious how the Umted 
States now stands in the matter. 

The situation in regard to phosphatic fertilisers 
is rather peculiar. The United States claims to 
possess within its borders _the la rgest known 
deposits of rock phosphate 111 the world. T~e 
annual output is three million tons. Most of this 
(about 75 per cent.) comes from_ Florida, where 
there are three types of deposits : rock phos
phate, . pebble phosphate, and soft ph?sphate, 
all ~uperficial horizontal beds of solid rock 
or loose pebbles representing a residue of phos
phate left after the associated rock ha~ been 
dissolved and washed away. These deposits can 
be worked by large open pits, and being situated 
near the coast, the material can be readily trans
ported to other parts of the country or to Europe. 

Other deposits occur in South Carolina, Ten
nessee, Kentucky, and Arkansas, but by reason 
of their smaller output and less favourable situa
tion for transport they are less important than 
those in Florida. 

In course of time these supplies must become 
exhausted, and rather gloomy pictures have been 
drawn of the days when lack of phosphates would 
jeopardise, and finally terminate, man's existence 
on this globe. Great interest, therefore, attaches 
to the discovery made in 1906, and since con
firmed, that a belt of country stretching from Salt 
Lake City, in Utah, to Helena, in Montana, con
tain s a number of beds of phosphatic rock. The 
amount is said to be larger than in any other 
known deposits. 

So far, therefore, as the rock phosphate is con
cerned, the United States is in a very strong posi
tion. But, unfortunately, rock phosphate alone 
is not wholly suitable as a fertiliser. In some in
stances, especially where the soil is rather acid,, 
it acts very well, and Dr. Cyril Hopkins and 
other well-known agricultural experimenters have 
studied these cases in some detail, thus accumu
lating very valuable information. 

In many other cases, however, better results 
1 "The Mineral Industries of the United State~." 

Smithsonian Insti tution Bulletin No. 1021 1917. 
By J. E. Pogue 
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