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Here, then, one may pause to consider the accu 
racy with which this actual position was attained 
in view of the difficulties experienced in reaching 
the position and the deviation from the course 
laid down. Subsequent instrumental observations 
appear to indicate that no considerable error was 
introduced by the manceuvre. Heading south, and 
holding the plane as closely as possible to the 
l7lst meridian by the aid of the sun compass and 
the drift and speed indicator, it was estimated that 
the pole was reached at 13 h. 14 m. Greenwich 
Civil Time. In this flight it was noted that at 
local midnight at that meridian, when the sun was 
beyond the pole and in line with the meridian, the 
nose of the plane was pointing directly at the sun 
and a corresponding indication was given by the 
sun compass, so indicat,ing that the sun compass 
was showing the direction of the 17lst meridian. 
There was no outside check on how closely the 
aeroplane was holding to this meridian except the 
landfall made on the return journey. Two rough 
checks on the dead reckoning determination of 
the distance flown were made at 12 h. 38 m. and 
13 h . 6 m., when sextant elevations of the sun were 
obtained. These gave positions from the pole of 
56 and 2 nautical mil('s respectively. The corre
sponding dead reckoning positions were 50 and 
II nautical miles. Byrd discounts the accuracy 
of the sextant observations owing to the errors 
introduced by the motion of the aeroplane, and 
experienced aerial navigators will agree with his 
judgment. These checks, nevertheless, serve a very 
useful purpose since they were the only independent 
evidence available, and the distances are of the 
same order as those given by the dead reckoning 
calculations. 

At 13 h. 14m. it was reckoned that the pole had 
been reached, but deviations of the plane to the 
right and left of the course for a distance of three 
miles, and covering a further directional distance 

of about five miles, decreased any error in the 
actual location of the pole so far as the flight waa 
concerned. The aeroplane was headed back over 
the pole and flown down the !68th meridian at 
13 h. 25 m., which should have made the course 
for the Axel Heiberg glacier. At 15 h. 30 m. the 
glacier was sighted. 

It will be seen, therefore, that, by the skilled 
use of the drift and ground speed indicators and 
the sun compass, the navigation had been suffi
ciently precise to locate the close vicinity of the 
pole, the sextant observations serving as the check 
on the dead reckoning determination given by the 
speed indicator and compass. 

It will be noted that a journey of :some seven 
hundred miles was made in a period of about ten 
hours. In a land exploration a normal distance in 
such a time would be about ten miles, during which 
time observations of the position can be made as 
necessary, although the difficulty of making these 
relatively exact determinations is far greater than 
that of obtaining data in an aircraft. 

Although gyroscopic methods of position finding 
in high latitudes suggest themselves as theoretically 
feasible, it is not profitable in the present state of 
the art of using aerial or other gyroscopes to discuss 
such means for position finding. Not only would 
such gyroscopes have to be far more exact in 
functioning than any so far produced for aerial 
work, but also the conditions of temperature would 
inevitably introduce such troubles in running that 
prolonged and arduous research would be necessary 
to devise the apparatus. The dangers of relying 
solely upon such means in an aerial polar expedi
tion are so numerous as to render any such scheme 
impracticable. 

' "Aircraft Instruments." C. J . Stewart. (Chapman and Hall.) 
• " Aircraft Instruments.'' C. J. Stewart. 
' •· Aircraft lnet.ruments.'' The Ronald Press Co., New York. 
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"Der Sonnen·Compass."' Von C. P . Goerz. Ibid. 

Obituary. 
PROF. F. w. CLARKE. 

DRANK WIGGLESWORTH CLARKE, born on 
.£1 Mar. 19, 1847, at Boston, Massachusetts, was 
well known among inorganic chemists, mineralogists, 
and geologists in Great Britain. For mineralogists 
and geologists his " Data of Geochemistry " was a 
handbook full of invaluable information, not in 
other ways readily accessible , especially at the time 
of its first publication in 1908. In addition to his 
work directly related to geology and mineralogy, he 
did important work on atomic weights and thermo
chemical constants. He was chairman of the Inter
national Committee on Atomic Weights in 1900; 
president of the American Chemical Society in 1901, 
of the Washington Academy of Arts and Sciences in 
l9ll, and of the Washington Philosophical Society 
in 1896. He was a foreign member of the Geo
logical Society of London; an honorary member of 
the Chemical Society, of the Miner:.Jogical Society, 
and of the Manchester Literary and Philosophical 
Society ; and a corresponding member of the 

No. 3223, VoL. 128] 

1 British Association and of the Geological Society of 
Edinburgh. He was given the honorary degree of 
D.Sc. by Victoria University, Manchester, and 
LL.D. by the University of Aberdeen. 

Clarke graduated at Harvard in 1867. His first 
teaching post was in the Department of Chemistry 
at Cornell University, Ithaca, New York. in 1869. 
He became professor of chemistry in Cincinnati 
University, Ohio, in 1874. His first paper, in 1868, 
was" On a New Process of Mineral Analysis". At 
Cornell he turned his attention to the determina
tion of atomic volumes of solids and liquids as well 
as to inorganic analytical methods, and during his 
professorship at Cincinnati he published, in the 
Smithsonian Miscellaneous Collection.s, a series of 
articles on "The Constants of Nature ", concluding, 
in 1883, with the recalculation of atomic weights, of 
which a new edition was published in 1898. 

In 1883 Clarke joined the U .S. Geological Survey 
and became chief chemist, a post which he held 
until 1925. He was also professor of mineral-
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chemistry in the George Washington University at 
Washington, of which University he was made a 
doctor of science in 1899. It was during his 
service with the Geological Survey that Clarke 
produced the bulk of his work. In the Royal 
Society's catalogue for 1884-1900 there appear 39 
titles under his own name alone and 17 with other 
authors. His work in this period included import
ant papers on the constitution of silicates, and 
especially on the micas and chlorites, and in 1889 a 
paper, destined to be of great interest in later years, 
on a platiniferous nickel ore from Sudbury, Ontario. 
The" Data of Geochemistry" did not appear until 
1908 : it is now in its fifth edition. 

The War period seems to have diverted Clarke's 
attention from minerals, and he produced a series of 
papers on the inorganic constituents of marine 
invertebrates, mostly written in collaboration with 
G. Steiger or W. C. Wheeler, and now summarised 
in one volume, of which a second edition was re-

quired in 1922. In this year he published a paper 
on the average composition of igneous rocks in 
conjunction with H. S. Washington, and this was 
followed by one on the composition of the earth's 
crust in 1924. This and the fifth edition of the 
"Data of Geochemistry" were his last publica
tions. He was then seventy-seven, but still 
enjoying excellent health, when he paid a visit to 
England, renewing his acquaintance with many 
friends. 

WE regret to announce the following deaths: 

Prof. Arthur Starr Eakle, professor of mineralogy 
at the University of California, aged sixty-seven 
years. 

Prof. A. Forel, formerly professor of psychiatry 
in the University of Zurich, pioneer of neurology 
and brain anatomy, and author of the "Social 
World of Ants", aged eighty-three years. 

News and Views. 
No one will deny that Great Britain, and indeed the 

whole world, is passing through a phase of acute 
economic and industrial depression. We have referred 
to this repeatedly in our columns and urged the 
importance of research in providing new outlets for 
trade, new methods and new materials. Research in 
all departments of life must at all costs go on, and 
we had hoped that the days were gone when the 
so-called unproductive research department was 
the first to go when economy was called for. Yet 
' research ' and ' education ' are prominent among 
the recommendations submitted by the Committee 
on National Expenditure (Cmd. 3920. London: 
H.M. Stationery Office. 4s. net). Apparently research 
is still regarded as an expensive luxury. The report 
emphasises the point raised in our leading article that 
public opinion is not yet educated to the value of the 
scientific worker and of scientific method to the com
munity. The Committee on National Expenditure 
consisted of Sir George Ernest May (chairman), Mr. 
P. Ashley Cooper, Sir Mark Webster Jenkinson, Mr. 
Charles Latham, Lord Plender, Mr. Arthur Pugh, and 
Sir Thomas Royden-the omission of any person of 
scientific eminence will be noted-and in its terms of 
reference it was charged to make recommendations 
for " effecting forthwith all possible reductions in the 
national expenditure on Supply Services ". Among 
the recommendations are the abolition of the Empire 
Marketing Board, abandonment of the new programme 
of research in civil aircraft, reduction by 12! per cent 
of expenditure on research and technical development 
for defence, wholesale reduction at the Ministry of 
Agriculture and Fisheries, including 50 per cent reduc
tion of grants for agricultural education and limita
tion of grants for research, and a quarter of a million 
reduction in the grant to universities. We would urge 
the Cabinet committee which is to examine these 
proposals to consider very gravely the proposed 
restriction of research which, in the long view, can only 
impede the return of prosperity. 
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JoHN DRYDEN, the poet, was born three hundred 
years ago, and in the month of August, though 
chroniclers do not record anything more exact than 
that it was on or about Aug. 9, 1631. Dryden was inter
ested enough (as were other literary men of his time, for 
example, Edmund Waller and William Hammond) to 
subscribe the foolscap obligation or resolution, dated 
Dec. 5, 1660, approving the formation of an organised 
society for the purpose of prosecuting ' Experimental 
Philosophy '. This was the germ of the Royal Society 
of London, incorporated a little later, and of which 
Dryden became an original fellow. He had signed the 
resolution, it may be mentioned, as "Driden ". Born 
at Aldwinkle, Northamptonshire, Dryden was the 
eldest of fourteen children. He entered Westminster 
School as a King's scholar, proceeding afterwards 
to Trinity College, Cambridge. In Dryden's poem 
" Ann us Mirabilis ", written before his return to 
London at the close of the year 1666, he apostrophised 
the newly founded Royal SJociety. Clearly he regarded 
it as embodying an in.tellectual awakening of high 
intent. Dryden lived in Gerrard Street, Soho, and he 
died there on May I, 1700, and was buried in West
minster Abbey. 

ON July 28 a memorial tablet to Thomas Earnshaw, 
the horologist, was unveiled outside the Church of 
St. Giles-in-the-Fields, Bloomsbury, by the Astrono
mer Royal, Sir Frank Dyson. The tablet has been 
erected by the Clockmakers' Company and the British 
Horological Institute. Like his predecessors, Graham 
and Harrison, and his contemporaries, Mudge and 
Arnold, Earnshaw came from the country, having 
been born at Ashton-under-Lyne, Lancashire, on 
Feb. 4, 1749, but for many years he had a business at 
119 High Holborn. To him is ascribed the merit of 
devising the chronometer escapement and compen
sation balance precisely as they are now used, while 
it was he and Arnold who first produced chronometers 
in large numbers and at moderate cost, thus render-
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