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Surely this is a most wonderful development of 
social instinct on the part of a colony ot birds. 

\Vhen the chicks have changed their downy 
coats for a covering of feathers, it is time for both 
young and old to depart. The sun will soon be 
gone, the sea be frozen over, and the long An
tarctic night begun. So the youngsters make 
their way to the water's edge, and here they learn 
to swim and to catch their own food. Some take 
to the water at once; others are more tardy, and 
these are encouraged to enter the new element by 
the old birds, who take pains to show them that 
they are as safe here as on land. Then in bands 
of some dozens at a time, the whole rookery takes 
to the sea and departs for the north, where the 
floating pack ice of the Antarctic seas affords 

Stable aeroplanes have been built before; Lieut. 
Dunne, Mr. Handley Page, and others, have pro
duced aeroplanes which are inherently stable, and 
yet the RE I, from a theoretical point of view, 
has an importance of a different character from its 
predecessors. If the older machines be examined 
they will be found to possess marked peculiarities 
in their wing construction, and in some cases have 
been clearly produced as the result of the study 
of natural wing forms. In all cases, however, 
the design is primarily based on the requirements 
for stability, and the strength of construction is 
a matter for important but secondary considera
tion. 

On the other hand, as was remarked in a recent 
number of one of the technical flight periodicals, 

FlG. 4.-A grotlp of nest!=. 

them a safe home and the prox1m1ty of ope:-1 
water from which they must derive their food. 

G. MURRAY LEVICK. 

RECENT PROGRESS IN AERONAUTICAL 
SCIENCE. 

T\VO lectures delivered recently have directed 
attention to striking progress in the develop

ment of aeronautical science. Simultaneously 
with these lectures, the "Wilbur Wright " lecture 
by Dr. R. T. Glazebrook, and the "James For
rest" lecture by Mr. F. vV. Lanchester, results are 
published of experiments on an inherently stable 
aeroplane, the RE I, constructed at the Royal 
Aircraft Factory. The two lectures and the flying
machine are not wholly unconnected with each 
other. 
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the absence of special stability features in the 
REI is striking. Superficially, the aeroplane 
differs little from standard biplanes designed 
chiefly for strength and efficiency, and the proce
dure followed in its production was a complete 
reversal of that leading to the older stable 
machines. It is shown clearly that neither ease 
nor strength of construction nor efficiency need be 
sacrificed in order to obtain a stable aeroplane. 

Like many other achievements, the RE 1 is not 
the sole production of any one person. The credit 
for some of the earlier links in the chain must go 
to those early mathematicians-Lagrange, Kelvin, 
Routh, etc.--who put the theory of small 
oscillations about a state of steady motion on to 
a sound and regular footing. Later, the method 
has been applied to the particular problem of the 
aeroplane by Prof. Bryan. whilst, at the same 
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Mr. Lanchester, working from first prin
developed the same conditions for the pro

of longitudinal stability. Both investi
gatiOns are dependent for numerical data on the 
results_of research on models, and in 
producmg th1s the aerodynamical laboratories a re 

In England such data are produced at 
the Natwnal Phys1cal Laboratory, whilst France, 

Italy, and Russia have each one or more 
for the purpose of aeronautical ex

penment. 
Finally, there are the constructors and pilots 

who apply the results to practice. In the case of 
RE I the applicatio? was. made by the Royal 

Atrcraft the ptlot bemg responsible, not 
for the flymg of the machine, but also for the 

adjustments necessary to produce the desired 
amount of stability. 

The analysis, most clearly ex
pressed m Prof. Bryan's work on "Stability in 

has shown that for all aeroplanes the 
motion may be considered as dependent on four 
surfac_es. need not have any exact 
matenal existence m the aeroplane but are equi
valent to the sum of the effects of all the separate 
parts. The position of these surfaces can be 
desc.ribed q.';lite shortly; the largest of them 
carnes the who_le weight of the aero
plane, and m a monoplane IS almost ider.tical with 
the main planes. ": second surface roughly 
parallel to the supportmg surface and behind it is 

to obtain longitudinal stability, whilst two 
vertical surfaces, one above and the other behind 
the main supportin!5. surface, are necessary to 
produce lateral stab1hty. The equivalent surface 
?-hove the planes is usually produced by turn

up the wmgs ?ear the body so as to make a 
d1hedral angle, wh1lst that behind the main planes 
is in large part provided by the rudder and fixed 
tail fin. 

Each of these equivalent surfaces is somewhat 
complex in character, and in particular the rear 

fin is depe_ndent on whether the propeller 
IS runn!ng or statiOnary. Theoretical considera
tions indicate that any good flying machine can, 
however, be made stable by suitable choice of 
these four equivalent surfaces without affecting 
appreciabl_f the design of the aeroplane from th'e 
pomt of v1ew of efficiency and strength. Actual 
flight has shown how in one particular case at 
least, it has been done. ' 

The problem of flight, however, is more difficult 
than that of producing stability, and further 

brings into prominence the importance of 
knowmg tl;te amount of stability. In the course 
of the Wilbur Wright memorial lecture, Dr. 

exhibited diagrams which, amongst 
other thmgs, showed the amount of the rise and 
fall of a stable aeroplane in a moderate wind 
this rise and fall being necessary for recover; 
from disturbance; As a deduction from these dia
grams it appears that in really rough weather a 
stable aeroplane might be tossed about to an un
comfortable extent. The analysis which leads to 
this result also indicates a remedy, and by an 
extension it is possible to investigate the effect 
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of. r:noving the controls of an aeroplane and so to 
Ut1hse the result as to produce a mechanical device 
for reducing the tossing. It is perhaps unwise 
to attempt to prophesy, but it appears to be prob
able the aeroplane of the future will be in
herently with a degree of stability now 
th_ought undesu:able, that it will be provided 
w1th a mechamcal dev1ce for operating the con

so as to reduce the effect of an external 
d1sturbance. Near the ground the pilot will 
always need to take control, for then the man
ceuvres may require to be quite different from 
those natural to the flying machine. 

Problems of an urgent but entirely different 
character are also presenting themselves to the 
constructor for solution. A suitable engine is still 

for, whilst the problem of safe 
a!Jghtmg 1s probably the one now presenting the 
greatest number of difficulties. 

TECHNICAL EDUCATION FOR FISHER
MEN. 

wE noticed, a short time ago (May 28, p. 
. 324), the report of the Departmental Com-

on Ins.hore but did not deal fully 
w1th the sections relatmg to education. ·Some of 
the recommendations made in the Repoct are 
most useful in so far as they direct public atten
tion to the question of the better education of 
fishermen. We feel, however, that they do not 
su!5gest any useful advance upbn what is already 
bemg done by certain local authorities under the 
stimulus of the Board of Education· and it is 
evident that the committee, in their to re
port speedily upon the other more important 
questions referred to them,. did not fully acquaint 
themselves with the real conditions at the fishing 
ports so far as the instruction of fishermen is 
concerned. 

Two distinct are involved: (i) that 
of the better educatiOn of the deep-sea men, and 
(2) that of the education of the inshore men. 

(r) The . Deep-sea Fishermen.-Until a few 
years ago it seemed as if the craft of the fisher
man were almost the only one for which tech
nical instruction was unnecessary. For cen
turies the methods of trawling, drifting, and 
lining . have been carried on . with essentially no 
modification. But with the development of the 
modern deep-sea fishing vessel, and the enormous 
industrial change which has followed this, there 
arose the necessity for a real knowledge· of work
ing methods of navigation. Even for such vessels 
working in the shallow seas a sound acquaintance 
with the rule of the road was necessary ; and when 
steam-trawling became extended to Icelandic 
waters, the Barentz Sea, and the coast of 
Morocco, it became evident that tilere was little 
in the way of a knowledge of navig-ation, as it is 
practised aboard a transatlantic liner, that was 
not also required by the master of a steam-fishing 
vessel. Repeated and lamentable losses of life 
and property, experienced even during the last 
few months, have driven home this truth in the 
minds both of owners of fishing vessels and of 
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