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social implications of his work and to educate 
himself, as well as his less fortunate brethren 
trained in the humanity schools, in a knowledge 
of these implications. 

The British Association is peculiarly fitted to 
develop and discuss such knowledge; in Section A 
we have made a beginning, but we have as yet 

touched on but few of these interactions. Our 
steps are naturally at first a little halting, but 
with increasing knowledge there will come, I trust, 
an increased power in elucidating those complex 
and difficult social problems which the astonishing 
developments of the last generation have forced 
on the civilized world. 

Science and the Poultry Industry 

THE claim of the poultry industry to rank as 
the third largest branch of British agricul

ture, when judged by the value of its output, will 
scarcely be questioned by the visitor to Blackpool 
for the recent meetings of the British Association. 
Over the greater part of the County Palatine 
through which he travelled, the fortunes of farm
ing are based largely upon cows, poultry and pigs, 
mainly in the order given, whilst the more imme
diate hinterland of Blackpool is thickly studded 
with specialist poultry farms. On arrival he would 
not have been surprised, therefore, to find from 
his programme that two sections of the Association 
had thought it worth while to devote a whole 
afternoon to a joint session for the discussion of 
problems of the poultry industry, and that further, 
provision had been made for an external lecture 
at a rural centre, Poulton-le-Fylde, on the same 
subject. 

For this latter purpose no choice could have 
been happier than that of Mr. Percy A. Francis, 
the Poultry Commissioner of the Ministry of Agri
culture, who combines unique opportunities of 
observing the progress of the application of the 
various sciences to the practice of poultry 
husbandry with a flair for the exposition in simple 
terms of his observations that is widely appre
ciated throughout the industry. 

Mr. Francis' survey of the applications of 
science to the poultry industry necessarily covered 
a wide field, since in no branch of livestock 
husbandry are the needs of scientific guidance so 
varied as in the poultry industry of to-day, with 
its systems ranging between the two extremes of 
the open pasture and the intensive 'battery'. At 
every stage-mating, incubation, rearing, laying, 
fattening-and in every phase of management-
feeding, housing, hygiene, disease control-the 
keys to success have scientific wards, and the 
ultimate result is largely affected by the degree 
to which fundamental scientific postulates have 
been respected or ignored. 

In view of the popular conception of the farmer 
as being too slowly responsive to the aid of science, 

it will come as a surprise to many to learn that 
Mr. Francis is inclined to suggest that some part 
of the present troubles of the industry on its pro
duction side may be traceable to over-haste and 
ill-informed zeal on the part of the poultry farmer 
in the incorporation of scientific discoveries into 
his practice. That there is substance in this 
suggestion can scarcely be doubted. In the applica
tion of new ideas to the development and manage
ment of the animal, an immediate improvement 
can only be accepted as desirable if it is not offset 
by an ultimate disadvantage of more serious 
import. Where the animal is used as a breeder, 
this disadvantage may not be evident until the 
third or fourth generation or even later. With an 
animal that grows and multiplies slowly, like the 
bovine or the human being, the deterioration may 
indeed cover so long a period of years as to escape 
detection unless the most careful and prolonged 
records are kept ; but with a species that grows 
and multiplies so rapidly as the fowl, the penalty 
is likely to fall more swiftly, and moreover to be 
far more widespread in its incidence. 

For any errors committed by the poultryman 
in this respect, the scientific investigator must 
accept a share of blame, in that all too 9ften he 
has not made sufficiently clear to the layman that 
his new discovery, though the latest, is almost 
certainly not the last word on the subject, and 
therefore does not justify the poultryman in dis
solving completely the partnership with Nature, 
which hitherto has helped to make good the 
defects of the combined knowledge of farmer and 
scientific adviser. 

Nowhere has the great advance in our know
ledge of animal nutrition furnished by the dis
covery of vitamins and the study of mineral 
requirements been more strikingly exemplified than 
on the poultry farm ; nowhere has the incomplete
ness of our extended knowledge been more clearly 
demonstrated. 

The major problem with which the industry on 
its production side is now faced is that of the rising 
rate of mortality amongst adult stock. There can 
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be little doubt that this is in part only a mani
festation of the general tendency for increasing loss 
to occur from diseases and other causes when a 
population is allowed to grow very rapidly without 
the coincident development of an efficient 'public 
health' service. The major causes must probably, 
however, be looked for in other directions, since 
the great increase in the poultry population be
tween 1918 and 1928 was not accompanied by 
any serious rise of mortality. Some are inclined 
to look upon the present troubles of the industry 
as the harvest of seed sown in that earlier boom 
period, when possibly the industry expanded faster 
than its capacity to supply itself with sound 

breeding stock ; others place the major blame upon 
excessive resort to 'intensive' methods-too much 
science ! Still others find a partial explanation in 
the all too easy dissemination of stock from 
uncontrolled breeding centres. Wherever the cause 
may lie, be it in breeding, incubation, manage
ment, disease control, or any other part of the 
field of the poultryman's activities, the need for a 
combined attack upon the problem is now clamant. 
Practice alone is unlikely to prove capable of 
finding a solution ; to the scientific investigator, 
a vast field of service is open in which the rewards, 
both to the individual and to the nation, are great 
and certain. C. C. 

Obituary 

Prof. R. C. J. Howland 

RAYMOND CLARENCE JAMES HOWLAND 
was born in Fulham on June 5, 1896, and 

was educated at Latymer Upper School, Hammer
smith (1907-15). In December 1914 he won 
an open scholarship at Emmanuel College, Cam
bridge, and went into residence in October 1915. 
After two terms, an attempt to join the O.T.C. 
having failed on account of defective eyesight, he 
nevertheless succeeded in enlisting as a gunner in 
the R.G.A. in March 1916, went to France and 
served through the rest of the War, returning to 
Cambridge at the beginning of the Easter term 
1919. Although he obtained a first class in Part I 
of the Mathematical Tripos and was a wrangler in 
1920, the handicap due to the interruption of his 
studies by the War prevented him from taking 
Schedule B, and debarred him from opportunities 
which should normally have been open to one of 
his mathematical ability. In consequence, he went 
down from Cambridge after taking his degree in 1920 
and spent a year in school-teaching at Berkhamsted. 

While in Cambridge, however, Howland had pre
pared for the London external degree, and took his 
B.Sc. in 1921 with first class honours; this was 
followed later by the M.Sc. (1922) and by the D.Sc. 
(1930). 

Fortunately, the openings not available to him in 
Cambridge were found elsewhere, and, in September 
1921, Howland was appointed lecturer at the City 
and Guilds Engineering College, where he remained 
for two years. It was there, working under the 
influence of Prof. H. Levy, that he completed his 
first piece of mathematical research on "Vortex 
Motion behind a Circular Cylinder", published in the 
Journal of the Royal Aeronautical Society (1925). 
His first work to be actually published, however, 
was a paper on "Transverse Oscillations in Girders" 
(Institution of Civil Engineers, 1924). 

By this time, Howland had obtained (October 1923) 
a senior lectureship at University College, London, 

where, although more specially in charge of the 
teaching to engineering students, he shared in the 
general work of the Mathematics Department. That 
he found the atmosphere congenial is shown by the 
fact that, during the eight years he was at University 
College, he produced no less than eleven papers, some 
of outstanding importance. 

Howland's scientific interests were almost ex
clusively directed to problems of classical mechanics, 
particularly hydrodynamics and elasticity, with 
engineering applications. Several of his papers deal 
with rotating shafts, a subject to which he made 
serious contributions. Here and there we find papers, 
for example, on determinantal equations and on 
harmonic and biharmonic periodic functions, which 
prove that his abilities would have found scope 
equally on the side of pure mathematics. The work 
for which he will be best remembered, however, is 
his solution for an elastic strip of finite width with 
one or more circular holes, to which he devoted a 
series of papers in the Transactions and Proceedings 
of the Royal Society, either alone or with co-workers. 
His last paper on this subject was published in 1935, 
but the fundamental step, namely, the discovery 
that he could evaluate the troublesome double 
integrals occurring in the investigation by changing 
the order of integration, will be found in the first 
paper of the set (Proc. Roy. Soc., A, 124; 1929). 

Shortly after publishing this, Howland was 
appointed (October 1931) to the chair of mathe
matics at University College, Southampton. There 
he threw himself into the work with his accustomed 
energy. He had the rare gift of inspiring others to 
do research, and when he died he had developed a 
flourishing mathematical school, which he hoped 
would deal successfully with the problems of local 
industries, such as shipbuilding and aircraft con
struction. He was taken ill somewhat suddenly, 
while travelling in Wales, and died on August 16 
of this year. His premature death at the age of 
forty years not only is a cruel blow to his family 
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