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ship's docks, and quoted in all time-readings. 
Only one ambiguity would remain-that of. the 
Greenwich day. Uncertainty about this might 
arise in the neighbourhood of the antimeridian of 
Greenwich; the line of demarcation, which is 
shown on the chart, is not quite regular, different 
islands keeping Asiatic or American reckoning 
according to their political affinities and history. 

It was with the view of lessening these difficul
ties that Commandant Vincent added a day-hand 
to hl5 chronometer dial (see p. 146). It is clear 
that the difficulty is considerably increased by the 
fact that at Greenwich two different systems, the 
civil and the astronomical, are in use, the day be
ginning at midnight and noon respectively. It is 
hoped that the reform of using the former system 
for all purposes may soori be introduced. From 
the discussion that is now taking place, it is clear 
that the only serious difficulfy that is felt in the 
matter is the breach that will be caused- in the 
continuity of astronomical records. This incon
venience will be minimised if in all records, for 
some years before and after the change, the time
origin employed is clearly stated. 

Summer time is not to be used at sea; it would 
cause needless complication, and the reasons which 
make it desirable on land are much less potent at 
sea; it will be remembered that navigation and 
astronomy were excluded from the scope of the 
Act, and the Greenwich ball has been dropped 
throughout at I o'clock Greenwich time (2 o'clock 
summer time). A. C. D. CROMMELIN. 

DAMASCENE STEEL. 

DAMASCENE or Damascus steel made its 
appearance in 'vVestern Europe during the 

Middle Ages. It was manufactured in India, and 
the origin of the process may be traced back 
many centuries B.G. The same kind of steel had 
previously been introduced into- Russia, where it 
was known as "poulad" or "bula t. " The ex
ternal characteristic of this steel was its patterned 
surface-watering or "jauher" (Persian), which 
gave rise to the name "poulad jauherder." It 
was imported into Russia through Persia and the 
Caucasus, and into Western Europe through 
Syria and Palestine. 

A most interesting and important study of this 
material was presented by Col. N. T. Belaiew 
at the spring meeting of the Iron and Steel In
stitute. According to his researches, there were 
three principal methods of producing it:-

(I) The old Indian, by which crucible steel was 
made by meltir:g pure ore with the best kind of 
charcoal; (2) the Persian, in which case pure 
soft iron and graphite were the ingredients; and 
(3) a particular heat treatment which was in the 
nature of a prolonged tempering. 

The greatest care was taken in regard to the 
and duration of the melting process, 

Sl11Ce It was known that the best "watering" 
could be obtained only with alloys which were 
kept molten for a long time and afterwards 
very gradually cooled. The fluid alloy was allowed 
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to freeze in the crucible, and removed only when 
cold in the form of a cake. 

These cakes have been described by Tavernier 
and others, and were brought to this country by 
Scott. Numerous investigations were carried out 
on them, notably by Stodart and Faraday in 
England, Reaumur and Breant in France, and 
Anossoff in Russia. The last-named was led so 
early as 1831 to apply the microscope to the study 
of polished and etched surfaces, not merely of 
these steels, but also of all his alloys that -were in
tended for industrial applicatiol)s. He was the 
first to classify the patterns of damascene blades, 
and showed that in steels containing the least 
carbon -the watering took the form of parallel 
stripes, and that as the carbon increased these 
becam.e wavy, then mottled, and finally passed into 
vertebr<e, which were considered the most perfect 
form. To this the Persians gave the name "kirk 
narduban," or "forty steps of Mahomet's ladder." 

Col. Belaiew took up the experimental study 
of these steels at the instigation of Prof. 
Tchernoff, who, in lecturing at the Michael Artil
lery Academy, Petrograd, stated that "the best 
kind of steel ever manufactured was undoubtedly 
the hulat." He found that the majority of dama
scene steels contained from I"1 to 1'8 per cent. of 
carbon. The following is a complete analysis of 

lone of them :-

c 
l"49 

Mn 
0-08 

Si 
0'005 

P 
0'10 

He then proceeded to reproduce the steels 
artificially at the PutiIoff works, using the Eastern 
Crucible method (soft iron and graphite), and 
studied both the primary crystallisation (from the 
melt) and the secondary (from the solid), and 
showed that the latter differed in its form accord
ing to whether the steels were hypo- or hyper
eutectoid, i, e. < or> o'go per cent. of carbon. 
Damascene steels all belong to the latter category. 
He found that in all cases where the alloys were 
slowly cooled a remarkably clear and 
secondary crystallisation followed. The former 
consisted of dendrites of austenite of very varying 
carbon content, the latter of dendrites of cementite 
which closely followed the orientation of the 
flustenite axes. . The higher the carbon the 
more closely did the primary and secondary 
crystallisatiol1s resemble one another, and a 
"structure of large crystals" resulted. To under
stand how, from an alloy with this structure, the 
beautiful wavy or motley watering of Qriental 
blades· can be obtained, he discusses the life
history of a 1'5 per cent. carbon steel from the 
molten state. Every cake is either cut in two, in 
which case each half makes the blade of a sabre, 
or the central part is cut away and the remaining 
ring is cut through at one place so as to facilitate 
subsequent working and then drawn into a bar. 
If the specimen is only drawn lengthwise the 
"veins" produced are-longitudinal and the water
ing consists of parallel stripes or ronces. But if 
the forging is executed in two or more directions, 
then, "according to the skill of the workman and 
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the quality of the damask, all the other shades 
and gradations-the wavy, the motley, and the 
, kirk narduban '-rp.ay be obtained." This water
ing, when examined by the °naked eye, represents 
the macrostructure of the finished article and 
shows the way in which it has been mechanically 
treated. 

The most remarkable quality of these high-car
bon steels is their unusually high degree of malle
ability. Col. Belaiew shows that while the 
melting process and the slow rate of cooling are 
to some extent responsible for this, the real expla
nation is to be found in the microstructure of the 
finished article, which reveals the fact that the free 
cementite (hyper-eutectoid) is no longer present 
in the sharp, pike-like projections characteristic of 
the metal in the cake, but is in the form of small, 
rounded oglobules resolved at about 50 diameters' 
magnification, which appear like "milky ways." 
The main cause of the great malleability of damas
cene steel is the globulitic microstructure of the 
cementite produced by forging at a low tempera
ture. This." spheroidising, " which has been 
studied in other connections by Howe, occurs 
readily at temperatures rather below AC1 (7300 C.), 
and is much facilitated by forging. All the 
Oriental writers, and especially Anossoff, insist on 
the importance of not exceeding a red heat dur
ing this operation; and the reason for this is now 
clear. This aspect ,of the results of Col. 
Belaiew's research has a most important lesson for 
the manufacturers and users of tool-steel. The 
low-temperature forging below Al is a process 
capable of manifold application to high-carbon 
steels, which, are too brittle. It is 
scarcely too. much to say that there are many 
cases where carbon tool-steel. treated in this way 
could be used instead of the much more expensive 
alloy steels. H. C. H. C. 

NOTES. 
SIR WILLIAM CROOKES attained the age of eighty

six on Monday, June 17, and received the con6ratula
ti0I1s of many friends. He bears the burden'" of his 
years lightly,. and is still actively engaged in research. 
This spirit of inquiry has been maintained throughout 
his life, and We trust that strength will be given to 
Sir William for some time yet to enable him to 
continue to satisfy it. 

WE regret to announce the death at forty-seven years 
of age of Dr. E. A. Newell Arber, demonstrator in 
palreobotany at the University of Cambridge since 
1899. 

FOLLOWING the precedent of last year, the Confer
ence of Delegates of Corresponding Societies of the 
British Association will this year be held in London 
in the rooms of the Geological Society on Thursday, 
July 4. Dr. F. A. Bather has been nominated 
as president, and a discussion will be invited upon his 
address, which will be entitled "The Contribution of 
Local Societies to Adult Education." The question 
of afforestation will also be considered. 

FROM a statement made by Sir Albert Stanley, 
President of the Board of Trade, in an address at 
Manchester on Friday last, June I4, it appears that 
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the Government has decided to take certain further 
steps in support of the dyes industry. The matter 
was referred to in a note recently published i.n< the.se 
columns (NATURE, May 23), and it is satisfactory to 
find that, in addition to the contml of imports by 
a system of licences and in order to further financial 
help to be given among smaller makers, a com
bination is to be arranged between the two great 
firms, British Dyes, Ltd., and Messrs. Levinstein, 
Ltd. The foreigner must be fought with his 
own weapons, and long ago in Germany it was 
recognised that mutual support and assistance con
tributed almost as much as, or perhaps more than, 
any other condition to the success of the dye-making 
firms; One of the 11rst things which should now be 
done in this country is to prepare a general. survey 
of the dye field, to ascertain which firms are best pre
pared to make particular classes of dyes and their 
necessary intermediates, to determine in what direc
tions the home industry is weakest, and to pooL the 
results of research. The relation of explosives to the 
dye-making business must be steadily borne in mind, 
and the "combine" which is contemplated between 
Nobel's and other explosive manufacturing concerns is 
a feature of the situation from which results of the 
utmost importance may ensue to the dyes industry. 

THE death is announced, on June 9, at sixty years 
of age, of Mr. J. H. Lace, C.LE., formerly con
servator of forests, Burma. 

THE Toronto correspondent of the Times reports that 
the Honorary Advisory Council for Scientific Research, 
which has been studying measures to foster ilie 
scientific development of Canadian industries, proposes 
the establishment of a research institute for the 
Dominion. 

THE third Gustave Canet lecture of the Junior 
Institution of Engineers will be given on Monday 
next, June 24. at the Institution of Civil Engineers by 
Sir Wilfrid Stokes, who will take as his subject" The 
Stokes Gun." Free tickets of admission TIlay be 
obtained from the secretary of the Junior Institution 
of Engineers, 39 Victoria Street, S.W.l. 

THE Royal Academy of Science of Turin has an. 
nounced, we learn from Science, a prize of 26,000 lire, 
to be awarded for the most remarkable and most cele
brated work on any of the physical sciences published 
in the four years ending December 3 I next. The 
prize fund is· a bequest from Senator T. Vallauri. 
Competition is open to Italian and foreign men of 
science, and the term "physical sciences" is to be 
taken in the broadest sense. 

WE learn from Science that the Boston Society of 
Natural History has awarded the ·Walker grand 
honorary prize, which this year takes theo form of a 
one-thou sand-dollar Liberty bond, to Prof. Jacques 
Loeb, of the Rockefeller Institute, New York, in 
recognition of his many published works covering a 
wide range of inquiry into the basic concepts of 
natural history. The Walker grand prize is awarded 
every five years, under the terms of the will of. the 
late William Johrtson Walker, "for such scientific 
investigation or discovery in natural history," first 
made known and published in the United States, as 
the council of the society shall deem deserving 
thereof. 

THE President of the Board of Agriculture and 
Fisheries has appointed a Committee to consider and 
report how Government stores which may become 
available after the ° close of the war can best be utilised 
for agricultural and horticultural purposes, and what 
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