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investigations on the physical and chemical com
position of the different water layers, to obtain data 
which would permit us to conclude under what en
vironmental conditions each single one of the millions 
of pelagic organisms, taken in our nets, may live. 

3. By means of the large pelagic material, which 
in numerical richness of the single species pre
sumably surpasses that of earlier expeditions round 
the world, to subject a number of important 
oceanic species or genera to a finer analysis, with 
reference to classification, than has previously been 
possible with the frequently somewhat scanty 
material available from the distant waters. To 
supplement the third point, I may add that the 
investigations of recent years, inter alia those especi
ally of the fresh-water eels, have shown that the 
treatment of the life-history of a form (in part also of 
its distribution) must descend to the lowest system
atic units. But these units cannot be reached, as a 
rule, unless one has a large material of individuals, 
on which one can use biometric methods similar 
to those applied by Reincke and others to various 
northern food-fishes, and which I have myself 
used for a number of years in the series of " Racial 
Investigations "published by the Carlsberg Labora
tory since 1917. 

I nourish, therefore, the hope that our large and 
rich material from the three oceans, dealt with in 
this manner and from this point of view, may 
contribute new and important information regard
ing the species and genera of the pelagic fauna, 
their distribution in the oceans, their dependence on 
environmental conditions, and their life-histories. 
I refer here specially to the fishes which seem in 

marked degree suitable to biometric treatment, 
not least because the numerous larvre can often 
be included in the investigation-several of the 
principal characters for the finer analysis, such as 
number of fin rays and especially vertebrre, being 
already fixed in the larval stage. In addition, my 
assistants, several of whom took part in the ex
pedition, are well acquainted with these investiga
tions, each in his own group-I may mention here 
Dr. A. V. Taning, whose work on the specifically 
and individually rich group of Scopelids has 
already won general recognition. 

The expedition's field of operations embraced 
not only the three oceans, but also many of the 
principal enclosed seas; Mediterranean, Caribbean, 
Banda, Celebes, Sulu and Mindanao, and the China 
Seas. The following table summarises the number 
of the principal pelagic and hydrographical opera
tions, etc., in the three oceans: 

South North Indian Atlantic. Pacific. Pacific. Ocean. 

Horizontal hauls 
with large pe-
lagic nets 606 377 1046 1034 

Vertical hauls 
with silk nets 162 97 74 161 

Deep sea water 
samples ll10 763 917 1383 

Echo soundings 2025 896 2215 3064 
-----

It will naturally take some time before the large 
amount of material can be worked out fully, but a 
few examples of the results of the expedition may 
already be given. 

(To be continued.) 

Centenary of William Symington. 
By Eng.-Capt. EDGAR C. SMITH, O.B.E., R.N. 

r)-,HE invention of the steam boat, or rather the 
__L application of the steam engine to the pro

pulsion of vessels, the successful solution of which 
involved many problems, will always remain one 
of the great landmarks of human progress. On 
no other single project of the same nature, perhaps, 
was time and thought, energy and wealth, expended 
so lavishly, and the recognition of the labours 
of its inventors is, therefore, a moral obligation. 
Many of the projectors of steam navigation are 
known to us only by their patents or pamphlets, 
some are remembered for their ingenious suggestions 
and inventions, and a few by their persistent efforts 
to achieve what the majority of their fellows thought 
impracticable. " Crazy Rumsey" and "Fulton's 
Folly " are but two of the epithets which remind 
us of the scepticism the pioneers had to face. But 
neither derision nor opposition, failure nor dis
appointment, los.> of health nor wealth, could stay 
the hand of progress. There was always someone 
to step into the ranks to take the place of the 
fallen until the final goal was reached. 

" Generally what is usually called an invention ", 
said the late Sir Charles Parsons, " is the work of 
many individuals-each one adding something 
to the work of his predecessors.'' This was true 
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only to a limited extent in the case of the steam 
boat, for the experiments of the Marquis de 
Jouffroy in France, of Fitch, Rumsey, Stevens, and 
Fulton in the United States, and of Miller, Syming
ton, Stanhope, and Bell in Great Britain, were 
largely independent of each other. Steam naviga
tion as a regular means of transport is usually 
associated with the Clermont of Fulton and the 
Comet of Bell, built respectively in 1807 and 18.12, 
but, as a matter of fact, the problem had already 
been completely solved in 1802 by Symington when 
he engined the Charlotte Dundas, and it was a 
cruel stroke of fate which robbed him of the fame 
which should have made him known as the' father 
of steam navigation'. The machinery he placed in 
the Charlotte Dundas was not surpassed in simplicity 
and suitability for fifty years; it was far superior 
to that used by any of his predecessors, or even 
that supplied by the famous firm of Boulton and 
Watt for Fulton's Clermont. If, therefore, he is 
denied the title of the' father of steam navigation', 
no one can withhold from him the name of the 
' father of marine engineering '. 

Symington, the centenary of whose death occurs 
on Mar. 22, was born in the mining village of Lead

( Continued on p. 455.) 
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hills, Lanarkshire, in 1763. Given a good education, 
he became a student in Black's classes at the Uni
versity of Edinburgh; but following in his father's 
footsteps, he entered the service of the Wanlock
head Mining Company near Leadhills. Familiar 
with the steam engines of Newcomen and Watt, 
in 1786 he made a model steam carriage and in 1787 
took out a patent for a new form of steam engine. 
Through this he was brought into contact with 
Patrick Miller, the banker, who was desirous of 
trying a steam engine in one of the double-hulled 
boats with which he was experimenting. To meet 
Miller's wishes, Symington constructed an engine 
with cylinders 4 in. in diameter, which in October 
1788 drove one of Miller's boats across the little 
Dalswinton Loch in Dumfriesshire at 4-5 miles an 
hour. Next year a larger boat and a larger engine 
were experimented with, but the results were not 
very satisfactory and the matter was not pursued 
further. The engine of 1788 happily was preserved 
and can be seen in the Science Museum, South 
Kensington. It is the oldest marine engine in 
existence, and there are few older steam engines of 
any kind. 

The experiments of l\Iiller and Symington had 
been preceded by those of Rumsey on the Potomac 
and of Fitch on the Delaware, and Fitch was the 
first in the world to form a steam boat company 
and to carry passengers. His company, it is true, 
had but a short life, but from then onwards to the 
end of the eighteenth century there was probably 
never a time when one or other of the steam boat 
pioneers was not at work. Symington's second 
opportunity came in 1801, when Thomas, Lord 
Dundas of Kerse, a governor of the Forth and 
Clyde Canal Company, instructed him to build a 
steam boat for use on the Canal. The hull was 
constructed by Hart, of Grangemouth, and the 
Charlotte Dundas, as the boat was called, was 56 ft. 
long and 18 ft. wide. There was a recess in the 
stern for a paddle wheel, the boiler was placed aft 
on the starboard side, and the engine on the port 
side. To the uninitiated, the engine of 1788 might 
appear to have required more ingenuity to design 
than that of 1801. It is certainly far more com
plicated, but this was partly due to the steps 
Symington had to take to avoid the ramifications 
of Watt's patents which were in force. In 1801 
those patents had expired, and, free to use the ideas 
of his predecessors and to combine these in any 
way he thought best, Symington was able to con
struct an engine for the Charlotte Dundas which 
would almost meet modern requirements. The 

engine was double-acting with one cylinder, and 
the piston rod drove the crank shaft of the paddle 
wheel direct through a crosshead and a connecting 
rod. The air pump and condenser were placed 
below the cylinder, the former being worked by a 
bell-crank lever. 

The running of the Charlotte Dundas quickly 
proved that Symington had produced a reliable 
and powerful engine, and the capacity of the boat 
was shown by her successfully towing two vessels 
of 70 tons each a distance of 19! miles. Convinced 
of the utility of the boat, Lord Dundas introduced 
Symington to the Duke of Bridgewater, who with
out much hesitation decided to adopt vessels 
similar to the Charlotte Dundas for the Bridgewater 
Canal and ordered the construction of eight steam 
boats. Had the Duke lived but another year, 
there is little doubt that the boats would have been 
built and that to-day we should date the birth of 
steam navigation from the Charlotte Dundas and 
not from the Clerrrwnt and the Comet. The Duke's 
death in 1803, however, led to the cancellation of 
the order ; and about the same time the owners of 
the Forth and Clyde Canal, afraid of the effects of 
the wash caused by the Charlotte Dundas, laid her 
up on the mud near Bainsford Drawbridge, which 
became her grave. She was never used again, and 
engine and hull alike have long since been destroyed. 

This proved the turning-point in Symington's 
career and he never recovered from the disastrous 
set-back to his fortunes. When more than sixty 
years of age, he sought assistance from the Govern
ment and was granted two small sums, of £100 and 
£50. His death took place in London on Mar. 
22, 1831, and three days later he was buried in the 
churchyard of St. Botolph, Aldgate. His grave 
never bore a stone, but in 1903 a tablet to his 
memory was placed in the church by the late Lord 
Bearsted, who was then Sir Marcus Samuel and 
Lord Mayor of London. A marble bust of 
ton was unveiled in the Royal Scottish Museum in 
1890 by Lord Kelvin. 

Though in his day neglected, Symington to-day 
is recognised as the designer of the first practical 
steam boat, and at the request of the Institute of 
Marine Engineers and the Newcomen Society, the 
vicar of St. Botolph, Aldgate, has arranged to hold 
a special service to commemorate the centenary 
of his death. This service will take placeat 11 A.M. 
on Sunday, Mar. 22, the hundredth anniversary of 
Symington's death, and an address on Symington's 
work will be given by Engineer Vice-Admiral Sir 
Robert Dixon. 

Obituary. 
MR. H. HARRIES. 

'

,lTITH the death of Mr. Henry Harries on Feb. 
· V 8, at the age of seventy-nine years, we lose 

one of the older of meteorologists. Born 
on Jan. 20, 1852, he entered the Marine Division 
of the Meteorological Office in 1875. In 1903 he 
was transferred to the Forecast Division, where 
he took regular duty as a forecaster. In 1919 he 
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returned to the Marine Division, where he held the 
post of assistant superintendent until his retire
ment in March 1920. 

Mr. Harries' · interest in meteorological matters 
extended beyond his official duties, however, 
especially along a number of curious bypaths of 
knowledge. He was convinced that explosions in 
collieries were connected with high barometric 
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