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is very deadly in its effect, and showed why this 
was so. . Nevertheless sulphur had got a bad 
name in the early days of steel-making, chiefly 
owing to the fact that it was impossible to intro
duce sufficient manganese without raising carbon 
unduly, the only material available being German 
spiegeleisen. When, however, the Ebbw Vale 
Steel Company was able to produce an alloy con
taining a much higher percentage of manganese 
this difficulty vanished. In spite of this, sulphur's 
bad name has stuck, and even to-day, according 
to Dr. Stead, steel rails are rejected which pass 
all the specified mechanical tests because the per
centage of sulphur exceeds an arbitrary limit. He 
states that steel high in sulphur resembles wrought 
iron, and is, like that material, more or less 
fibrous. Perhaps his most interesting-certainly 
his most challenging-statement with regard to 
sulphur is the following:-" It is a fact that steel 
called free-cutting fibrous steel is being imported 
and used in England to-day, and the peculiar pro
perties referred to are due to the deliberate intro
duction of sulphur into the steel. Such material 
contains about o·15 per cent. sulphur. Sulphur, 
then, may be regarded as a friend when it is used 
intelligently, and not invariably as the enemy it 
is represented to be." A point, however, in con
nection with the question of the possible use of 
high-sulphur steels that requires careful investiga
tion is whether such materials would be more liable 
to atmospheric corrosion than low-sulphur steels. 

The issues raised by ·Dr. Stead with regard to 
the influence of phosphorus and sulphur in steel 
are of the utmost importance in their relation to 
the manufacture of steel in this country, both 
during and after the war. In the discussion on 
his paper he stated that at the beginning of the 
war sulphur was restricted to o·o4 per cent. in all 
shells, and that it was alleged that these would 
be liable to fail if the proportion was · raised to 
o·o6 per cent., but that, thanks to Sir Robert 
Hadfield, the limit had been raised to the higher 
figure, and shells did not fail more in the gun than 
formerly. This raising of the limit has made it 
possible to increase the output of shell steel. Can 
the limit be raised still further? That is the 
question. The case that Dr. Stead has made out 
for reconsidering the particular limits imposed on 
sulphur and phosphorus in ordnance steel specifi
cations is very strong. Chemical analysis is 
introduced into steel specifications in order to aid 
in securing that the requisite properties--chemical, 
physical, and mechanical-are obtained. If steels 
possessing those properties can be prepared which 
do not come within the chemical specification the 
latter requires revision. In such matters chemical 
analysis is the servant. It should not be allowed 
to become the master. By all means let the 
authorities concerned subject Dr. Stead's con
clusions to the severest criticism, and test them 
experimentally in the most thorough way. It 
ought to be done without delay. He has raised 
the question in the interests of the nation. It is 
e arnestly to be hoped that the authorities will 
approach it in the same way. 

H. c. H. CARPENTER. 
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WORK OF THE GOVERNMEN7· 
LABORATORY. 

FROM the recently issued report of the Govern
ment Chemist, 1 it appears that 239,706 

samples were analysed at the Government Labora
tory during the course of the year 1915-16. This 
is an increase of some 9300 samples compared 
with the previous year, and of about sooo com
pared with the year 1913-14, before the outbreak 
of war. The samples comprised a large variety 
of articles. 

The greater part of the work of the department 
is carried out in the main laboratory at Clement's 
Inn Passage and in the branch laboratory at the 
Custom House. There are, however, eighteen 
chemical stations in different parts of the United 
Kingdom at which revenue samples alone are 
examined; these were responsible for the testing 
of an additional 144,186 samples of dutiable goods 
during the period in question. At one time the 
laboratory was devoted solely to -revenue work. 
It was, in fact, established (in the year 1843) 
with the single object of checking the adulteration 
of tobacco. From time to time, however, State 
departments other than those concerned with fiscal 
questions have found that they required assistance 
in the form of analytical work or other matters 
involving chemical knowledge, and the services of 
the laboratory officials have been requisitioned to 
meet these demands, as well as to carry out the 
provisions of certain statutes relating to the 
adulteration of foods, drugs, and other articles. 
Thus from a purely revenue establishment the 
laboratory has in process of time become a general 
State laboratory for purposes lying mainly in the 
domain of analytical chemistry, but including also 
advisory work arising in connection with a con
siderable variety of chemical questions. 

With this extension of scope the status of the 
laboratory has naturally undergone alteration. 
Some time ago the departmf,!nt was reconstituted, 
and it may be of interest to indic.1te its present 
standing. Whereas in the early stages of its 
career the laboratory was a small scientific branch 
placed under the control of a large fiscal depart
ment, it has now been made a separate and 
pendent establishment supported by funds provrded 
under a separate Vote in Parliament-namely, that 
for the "Department of the Government Chemist." 
The head is a scientific man responsible directly 
to Parliament for the expenditure of moneys 
voted. Thus the laboratory is now under a single 
administrative control, and, subject to general 
oversight by the Treasury, enjoys the privilege of 
independent ·action. 

This alteration of status is a matter of some 
importance as indicating a sympathetic and 
sagacious policy for which the authorities deserve 
due credit. No doubt it might be said that the 
former arrangement had its counterpart in such 
instances as the Greenwich Observatory (placed 
under the Admiralty) or the Geological Survey 

I 
(under the Board of Education). These, however, 
are not quite analogous cases. It was a question 
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of setting up an establishment to which all the 
departments should have, as it were, a right of 
access. The givmg of the laboratory an inde
pendent position places on the same footing all 
the departments requiring its services. Necessary 
chemical assistance can be applied for as a matter 
of right rather than as a favour asked by one 
department from another, and the director of the 
laboratory has a freer hand in utilising his re
sources for the general benefit. 

Thus the functions of the laboratory as now 
constituted may be briefly described as the giving 
of assistance, both experimental and advisory, on 
chemical questions to any other Government depart
ment or to any Government committee or com
mission which may require its aid. 

The ordinary work includes a good deal of 
routine analysis, which falls chiefly into four 
categories. First, there are, analyses made in con
nection with the collection and safeguarding of 
the revenue raised from dutiable articles-as for . . , 
mstance, m the assessment of duty and rebates 
upon beer, spirits, wines, table-waters, tobacco, 
tea, coffee, cocoa, sugar, and saccharin. In this 
branch are also included analyses of medicines 
examined under the Medicine Stamp Acts, and 
chemical examinations required in connection with 
licensing regulations and the manufacture and sale 
of excisable commodities. 

A second category includes work done in con
nection with the administration of certain Acts of 
Parliament under which chemical analyses are 
prescribed. These comprise, for instance, the 
examination of imported dairy produce under the 
Sale of Food and Drugs Act, 1899; analyses under 
the Butter and Margarine Act; samples taken 
under the Public Health (Milk and Cream) Regula
tions; disputed analyses of foodstuffs and drugs 
referred by magistrates for independent analysis 
under the Sale of Food and Drugs Act, 1875; and 
analyses of fertilisers and feeding-stuff-s submitted 
by the Board of Agriculture as a preliminary to 
legal proceedings under the Fertilisers and Feeding
Stuffs Act. 

A third branch is concerned with analyses 
required in connection with administrative regula
tions issued by various State departments. Such 
are, for example, analyses made for the Factory 
Department of the Home Office in reference to 
dangerous trades and to special inquiries affecting 
the health of industrial workers; and those for 
the Board of Trade in respect of medical supplies, 
disinfectants, and lime-juice required to be carried 
on board ocean-going ships. During the war this 
branch of work has been largely increased 
by the analyses of many articles submitted in con
nection with the issue of trading licences by the 
\Var Trade Department. 

In the fourth category is included the examina
tion of stores, supplies, etc., required by the 
various large departments, e.g. the Admiralty, 
War Office, Post Office, and so on. Thus the 
report points out-as indeed would be expected 
from the special circumstances of the time-that 
heavy demands for assistance have been made 
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I during the year upon the laboratory by the first 
two of these departments. Nearly 8300 samples, 
chiefly metals, were analysed for the Engineering 
Department of the Admiralty, and Sgoi specimens 
of foodstuffs were examined in connection with 
the supply of H.M. Forces. 

In addition to the ordmary routine operations, a 
considerable amount of research work is carried 
out by the laboratory in connection with questions 
referred to it by public departments seeking 
information and advice. Thus researches upon 
the composition and properties of celluloid and 
upon the alleged emanation of lead vapours from 
painted surfaces are described in the recently pub
lished reports of the Departmental Committees on 
Celluloid and on Lead Paints respectively. Other 
recent researches, carried out for the Board of 
Agriculture, relate to the utilisation of various by
products as feeding-stuffs, to the effect of air and 
moisture upon liver of sulphur during storage, and 
to the solubility of the phosphates in basic slags. 

Apart from experimental work, various chemical 
questions arise on which the laboratory is con
sulted by public departments. Thus the report 
notes that numerous references concerning the 
use of alcohol were dealt with for the information 
of the Commissioners of Customs and Excise; 
whilst reports upon a number of subjects, includ
ing the supply of potash and the value of various 
refuse materials as a source of potash, were fur
nished to the Board of Agriculture and Fisheries. 
Many matters relating to contraband trading with 
the enemy (prohibition orders) were also sub
mitted for advice. 

In recent years, and especially since the scope 
of the laboratory has been extended, the work has 
shown rapid ,growth, both in quantity and in the 
variety of samples submitted. Naturally, there
fore, questions of ways and means to cope with the 
increased demands have arisen. The present 
premises at Clement's Inn Passage were erected 
about twenty years ago, and at that period they 
were sufficient; but it is understood that they have 
now for some time been inadequate, and that the 
question of building-extension was actually under 
consideration when the outbreak of war caused the 
postponement of the matter. But the demands 
have not been postpon,d, and it requires no seer 
to foretell that, in view of the importance of science 
to administration which recent events have em
phasised, the demands will, in fact, continue to 
increase. It is fairly evident that if the chemical 
work assigned is to be properly carried out the 
necessary equipment in buildings, staff, and ap
pliances must keep pace with the requirements. 
A department devised to render service on chemical 
matters to all branches of the Executive is an 
excellent conception, but the effective carrying out 
of the idea depends, of course, upon the provision 
of adequate means. It may confidently be hoped 
that the project so well begun will be suitably 
completed, and provision made not only to cope 
with the pressing work of to-day, but to allow 
of the expansion which will certainly be needed 
to-morrow. 
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