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period. Mr. Jeffreys will surely admit that a periodic 
disturbance of this kind, acting parallel to the minor 
axis of the orbit, would certainly affect the longitude 
of perihelion, without affecting the eccentricity; 
though whether the amount of resistance to be expected, 
say from matter in the Zodiacal light, is sufficient to 
make the effect appreciable may well be doubted. 
Moreover, I had not thought of the resisting medium as 
revolving in a planetary manner. I am inclined to 
attribute much more importance to my other sugges
tion based on the electrical theory of matter (Phil. 
,Mag. for August, 1917). Nevertheless, a periodic resist
ance hypothesis is peculiarly applicable to Mercury, 
(a) because vf its neamess, (b) because of the eccen-
tricity of its orbit. OLIVER LODGE. 

Relativity and Gravitation. 
A vlATHEMATICAL friend with whom I have been dis

cussing Prof: Eddington's paper on "Relativity and 
Gravitation," recently published in ,NATURE, has made 
wha t appears to me to' be an'interesting suggestion. 
Prof. Eddington states that if a current· of <ether were 
moving vertically., (say) with a velocity of 161,000 
m./sec., a rod 8 ft. long, when placed transversely to 
the stream (i.e; horizontally), would, when turned ver
tically, be only 4 ft. lIe also says that this 
tion would be unobservable because the retina of the 
eye would ' have similarly contracted in a vertica' 
direction. Suppose, however; that the rod in its twe 
positions were observed, not directly, but by means of 
a mirror inclined at· an angle of 45°, by a spectator 
,ying on his back on the floor of the roon:? His retina, 
being .1Orizontal,' would, ex . hypothest, have under
gone no contraction at alL . Both images of the rod, 
in its horizontal and verticalpositibrts, would fall on 
this horizontal retina; If the experiment could be per
formed the contraction of the rod ought ,to be evident, 
and afford direct proof of the Lorentz-Fitzgerald hypo
thesis. Is there any flaw , in this r easoning! 

H. H. O'FARRELL. 

IT is interesting to ex,amine Mr. O'Farrell 's plan 
for defeating , the conspiracy to conceal the' change of 
length of ' the rod; but the resourcefulness of the con
spirators is equ'al to the occasion. ' A compensation 
will take place in connection with t he reflection of the 
light ,from the moving mir:or. Light from 
a fixed mIrror as though , It were abIlhard ball re
bounding from a 'Perfectly elasti c: cushion. ' 'If the 
cushion were moving with a great velocity the angle 
of rebound would naturally be modified. That is 
only an a nalogy, but it will perhaps show that we 
cannot apply the rules of elementary optics to the 
forma tion of images by a mirror moving through the 
rether. A mathematical discussion, on the basis of 
Huygens's principle, shows rha't a change of size 
of the image will be introduced which compensates for 
the change of size of the rod. It may be remarked 
that in order to deflect the ray from the horizontal 
to the vertical direction the mirror, although apparently 
inclined at 45° to the horizontal, would actually (in 
terms of the "real" space) be inclined at 26,60 

(tan- 1 !); this illustrates how the laws of reflection 
become modified in the conditions postulated. 

A. S. EDDINGTON. 

Elliptical Haloes. 
THE acce;pted explanation of the haloes of 22° radius 

which are seen surrounding the 'sun and moon implies 
that they are exactly circular in form. About two 
years ago, however, I noticed a halo which appeared 
to be elliptical with the major axis vertical. I was 
:l11fortunately unable to take a ny measurements on 
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.that occasion, but on March 18 last a lunar halo, whicb 
Iwas visible for a considerable time during the even
ling, also a ppeared to possess a decided, though 
slight, ellipticity. That this deviation from the circu
lar form was not an illusion I was enabled to verify 
by noting the positions of Capella a nd y Geminorum 
relative to the ring. 

At 7.30 p.m. Capella appeared to be exactly upon the 
inner edge of the halo, while y Geminorum was within 
the ring a t a distance' from it, which, as nearly as I 
could judge, was a quarter of the moon's diameter. 
From these data I find that the radii of the halo 
measured from 1he centroid of the illuminated disc of 
the moon through these two stars were 22,8° and 21'4° 
respeotively. Assuming that the halo was elliptical with 
'the m ajor axis vertical, I deduce values of 23'3° and 
21'4° for the semi-major and semi-minor axes. I am 
aware that a more or less complete halo the major axis of 
which is horizontal is occasionally seen surrounding 
the 22° halo, but records of haloes elongated vertically 
are rare. In 1908 Prof. Schlesinger noticed one the 
axes of which were about 7° and 4°. 

Sir Napier Shaw informs me that very little is done 
in this country on the shapes of haloes, so 1hat this 
letter may to direct attention ,to the desirability of 
obtaining accurate measurements. J. B, DALE 

Craigncss, New Malden, Surrey, April Iv. 

Abnormal Catkin of Hazel. 
IN Februa ry last one of my students, Miss M. Ben

son, brought me a flowering branch of1ihe hazel 
(Corylus AveUana) in whieh one ·of .the male ,catkins 
had a group of female flowers ' at the base. The other 
catkins were entirely male, but this one had eight 
female flowers, all of which appeared to be normal in 
structure; they were arranged like , the male flowers 
onthe same axis, but the bracts had the pointed shape of 
those_ of , the ordinary female flower, a nd ,n o other 
peculiarity was , perceived. It woulpseem that this is 
the adoption of the arrangement which is the normal 
one in Castanea, but such cases appear to have been 
;rarely observed in ' this species of Corylus, although 
known to occur .in C. tubulosa. The bush was one 
,growing vn the bleak heathy moorland of Sutton 
,coldfield. W. B. GROVE. 

Birmingham. 
------------

VOLCANIC STUDIES.l 

T HE. deat!. of Tempest Anderson in I9I3, when 
returning from a voyage to the volcanoes 

or the East, removed a very familiar figure from 
scientific circles. For years he had made a special 
study of recent volcanoes, and as he was a very 
hig hly appreciated lecturer and delighted to ex
pound his subject to popular audiences, there were 
very few who take an interest in geology and 
geography who had not had the pleasure of lis
tening to him. He was a skilful and enthusiastic 
photographer, and his lectures were illustrated 
with beautiful lantern slides; hence it is probably 
correct to say that no one did more to inform the 
public on the subject of volcanoes during the 
twenty years before his death. At the Royal 
Geog-ra phical Society, the Geological Society, the 
British Association, and many local societies he 
was always sure of a warm welcome; and his 

1 "Volcanic Studies in Many Lands." Being Reproductions of Photo-
graphs taken by the Author. By Dr. Tempest The Text by 
Prof. T. G. Bonney. Series, Pp. xv+88. (London: John Murray, 
1917') Price ISS. net. 
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lectures, racy with humour and crowded with 
adventure, were always counted among the prin
cipal features of the session's programme. 

\lVe owe to Tempest Anderson also several im
portant contributions to the literature of volcanic 
geology, including a report to the Royal Society Qn 
the West Indian eruptions of 1902 and papers on 
the eruptions of Savaii and of Guatemala. But he 
was ever more ready with, the camera than with 
the pen, and it is well known to his friends that he 
had an enormous number of negatives of active 
and extinct volcanoes, and his mind was richly 
.stored with facts concerning them. He was a 

Journal. The photographs and descriptions 
take us over a very large field. Vesuvius, 
Etna, the Liparis, St. Vincent, Martinique, 
Mexico, Guatemala, Savaii, Hawaii, Java, 
Krakatau, and Luzon receive illustration in turn. 
Prof. Bonney's notes contain many particu
lars extracted from Tempest Anderson's field 
notes, and the book is full of interest, not only to 
the professed man of science, but also to all whO' 
admire beautiful or striking scenery and desire to 
understand its origin. 

Most of the photographs are very well repro
duced, though they are not all of equal merit, but 

Java. Bottom of the crater of Bromo. From H Volcanic Studies in l\Iany Lands." 

true enthusiast. \Vhen news arrived of an im
portant eruption in Java or Savaii it was not long 
before Tempest Anderson had completed his 
arrangements to visit the spot and get some good 
photographs. No difficulties, dangers, ill-health, 
or expense daunted him; and though neither 
young nor very robust, he always succeeded. 

This memorial volume has been edited by Prof. 
Bonney, one of his oldest friends, whom he always 
recognised as his guide and master in his investi
gations. It appears as the second part -of a 
volume with the same title issued in, 1903, and 
contains eighty-one photographs with descriptive 
text. A short biographical notice by Mr. G. Veld 
is reprinted, with some additions, from the Alpine 
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this can be understood by anyone who knows the 
difficulty of getting good negatives on tropical 
expeditions and surrounded by the fumes of active 
volcanoes. The most interesting subjects arc 
Krakatau as it was in 1913, Tarawera in 1913, 
Savaii, and (best of all in our opinion) the terrible 
volcanoes of Java. Some of the views taken in 
earlier years have been already published, and 
where so much was available we question whether 
it was advisable to reproduce them. The text is 
very clear and admirably suited to the pictures, 
but we would take exception to the explanation 
of the "bread-crust" bombs on p. 42. The 
<:1 acked crust is due, not to the contraction of the 
crust or the interior, but to the expansion of the 
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interior after the crust had hardened. · Hence 
the resemblance to a loaf of bread, and the 
name. We should have welcomed also a list of 
Tempest Anderson's scientific papers as an appe?
dix to the book; but the numerous references m 
the foot-notes to the text help to fill the gap. In 
paper, printing, and general get-up the. volume 
does credit to the publisher, and as a tnbute to 
the memory of a devoted man of science and a 
warm-hearted friend we hope that it will meet with 
a wide circle of readers. J. S. F. 

SCIENCE FOR SECONDARY SCHOOLS.l 

EVERY discussion. of the educational policy 
to be followed in view of the present 

unrest lays stress on the failure of ,:>ur educa
tional methods and the paramount Importance 
of scientific training. There are certain persons 
who, quite justly, point out that scientific method 
can be pursued in all departments of knowledge, 
and they conclude, . not so that, on this 
account it matters little what subjects form the 
foundation of a · liberal education; indeed, they 
go so far as to insist that the classical humanities 
are a better basis of such education than the 
technics of pure science can be, because in the 
study of mankind the experience gained from the 
history of the rise and fall of nations has a 
tical value which is essential to a stable social 
system. 

There is fio doubt that the educated mature 
mind may be enabled, by observation and study 
which follow the period of school-life, to apply . the 
method known universally as scientific method to 
the problems which arise in every profession and 
business; but reflection will show that the very 
term" scientific method " denotes that such method 
has been drawn from special study of what are 
known as scientific subjects. It is not denied that 
it is desirable that every man and woman should 
acquire this method, but what is not generally 
appreciated is that it is a quicker, an easier, and 
a surer course'to acquire the method through a 
sufficient study, carefully laid out, of such scien
tific facts as have laid the foundation and proved 
the value of scientific method. It is by such a 
course, begun early and ca rried out during the I' 

whole of the school-life, that the pupil can' be led 
in his accompanying studies to apply the method 
which is fiot always appreciated by his teachers 
of those subjects. 

If this is admitted to be the case it will remain 
to consider what sciences are essential to bring 
about the desired result in the pupil's mind. In 
dedding this momentous question there are many 
possibilities that should be taken into account, 
and the method itself insists on a survey being 
taken of what the schools have so far found it 
possible to do and what subjects have been found 
to appeal most strongly to the immature mind. 

1 British for the Advancement of Science. Report on Science 
Tea,=hrng in Secondary Schools. Pp. 85: (London : Offices of the Associa
tion, Burlington H ouse, W.I , 1917.) Pnce IS. net. 
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Here the British Association Committee has 
done a very useful work. The report under con
sidera tion starts by showing that the discussion 
is not a new one arising from the conditions into 
which we have been led by the war. In 1860 a 
Royal Commission reported on the nine public 
schools for boys, and recommended that the two 
principal branches of chemistry and physics, with 
further courses in physiology and natural science, 
should be taught in all schools for boys. The 
British Association in 1866 appointed a committee 
" to consider the best means of promoting scientific 
education . in schools," and a report was made 
on "the experience gained at Rugby and Harrow, 
and described the position of science-teaching at 
Oxford and Cambridge and in French and 
German schools." The subject claimed attention 
again at the meetings in 1888, 1889, and 1890, 
and the need that was felt that teachers should 
have assistance in formulating and preparing 
courses of lessons led to the presentation of out
lines of courses in chemistry. 

Since that time a great deal has happened: 
science-teaching has been introduced into many 
schools both for boys and girls, not, however, as a 
part of organised arrangements for general educa
tion, but as a sort of appendix to, or in some cases 
a substitute for, other means of education. And in 
the absence of co-ordination for a well-thought
out scheme of education the. teaching of science 
has been specialised in such a way that its influ
ence as a part of general education has been lost. 
A survey of the position of science as a part of 
education by those who are well acquainted with 
the subject is therefore an important contribution 
to the problem that has now to be faced again as 
it was in 1866. 

A very noteworthy part of the report is section iv., 
which deals with method in science-teaching. It 
draws distinctions between the different aspects 
of the teacher's appeal to the pupil under the 
designations of the "wonder motive " or curiosity, 
the "utility motive" or instinct of power, and 
the "systematising motive" or the instinct of 
reason. It lays stress upon the importance of the 
appeal to natural curiosity and the sense of 
power; it concludes with the following weighty 
passag e :-

Lastly, we must recognise tha t the" systematising 
motive " is one that has long been worked in our 
schools beyond its. natural strength. Not infrequently 
teachers of some experience ex:press the doubt whether 
boys and girls are capable of studying science befOle 
the age of fifteen or sixteen. Still more often univer
sity professors of science express the wish that their 
students might come to them with minds unperverted 
by the teaching of the schools. ·Whatever truth these 
pessimistic suggestions contain is probably accounted 
for by the failure of teachers to mould their instruction 
in confonnity with the natural development of chil
dren's minds. The young man (or woman) who 
teaches science in schools from the point of view of 
the university often achieves with the best intentions 
a disastrous amount of harm. The mischief will not 
be prevented until it is universally recognised that the 
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