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the conclusion drawn by me in NATURE of October 22, 

that Michelson and Morley's repetition of the experi
ment, when correctly interpreted, is in close agree
ment with the predictions of the principle of relativity. 
This being so, it may be worth while to direct atten
tion to certain facts in connection with that experiment 
which render it quite inconclusive. 

(r) On the ground of an experimental device for 
estimating the pressure gradient at different points of 
the tube, Michelson a nd Morley assume that the 
velocity along the axis is equal to r· 165 times the mean 
velocity. This is in sharp contradiction with the 
theory of the flow of liquid in a tube which shows that 
the axial velocity is twice the mean. 

(2) The beam of light which traverses the tubes 
appears from the figures given to occupy a consider
able fraction of the whole a rea of the tube, and is thus 
subject to a retardation in phase which varies with 
the variation of the velocity of the liquid at different 
distances from the axes. It may be shown that the 
retardation in phase of the resultant disturbance >vhen 
brought to a focus is equal to that which would be 
produced if the velocity of flow were uniform and 
equal to the mean velocity over the part of the tube 
occupied. If this were the whole tube the result of 
.applying these corrections would be to increase the 
result given by Michelson and Morley for the con
vection coefficient from 0·434 to o·srs. On the other 
hand, if the diameter of the beam were about 0·93 of 
the diameter of the tube the mean veloci ty would be 
so much greater that the convection-coefficient would 
be reduced to the theoretical value given by the 
formula of Lorentz, viz., 0·451. There is thus a pos
sibility of general agreement, but the experiment is 
quite indecisive. 

The announcement that Prof. Zeeman has repeated 
the experiments with great care and with mono
chromatic light and has succeeded in observing a 
dispersive effect is, therefore, of great importance, and 
his detailed results will be awa ited with much interest 
(Amsterdam Proceedings, September 26). 

E. CUNNINGHAM. 
St. John's College, Cambridge, October 26. 

Flint Fracture. 
LEWIS ABBOTT's letter in NATURE of October 22 

is almost entirely irrelevant to the subject of my com
munication to NATURE of September 24. In this note 
I dealt solely with one form of flint fra cture, viz., the 
large, flat, non-conchoida l fractures, surfaces which are 
produced by a certain type of "cleaving" blow, and 
pointed out how it is possible to determine the nature 
.and direction of the fracturing-agent by the recognition 
of the fissures of varying size radiating from the point 
of impact. Mr. Abbott, however, states, these "are 
certainly not fissures"; but an examination of these 
markings upon a flint and a reference to the meaning 
of the word " fissure " in a dictionary will convince 
. anyone that my description is correct. 

The major part of Mr. Abbott's letter deals with 
subjects upon which my former note has no bearing, 
and though I agree that these are important 
and need investigation, yet it seems reg-rettable, if the 
problems they present were, as Mr. Abbott infers, in 
process of solution several years ago, that the know
ledge alrea'dy acquired at tha t time has not up to the 
present been laid before the scientific world. It is to 
be hoped that Mr. Abbott may be able to induce the 
collector who interviewed the late Sir John Evans 
to do so without delay. J. REID Mom. 

12 St. Edmund's Road, Ipswich, October 23. 
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TOJVARDS NATURE-STUDY.! 
(1) pROF. ABBOTT'S a im is to give" a simple 

statement of the fundamentals of General 
Biology,'' both for the general reader and the 
laboratory student. He deals with both plants 
and animals, shifting his field so as to get the 
best illustrations. The main subjects discussed 
are-living substance, the primary functions, 
metabolism, growth, differentiation, development, 
variation and heredity, organic response, species 
and their origin. The book is well-illustrated and 
marked by three other qualities-an admirable 
clearness which points to teaching experience, a 
pleasant freshness of treatment which is in part 
due to the numerous references to recent work, 
and an all-roundness of survey, for almost every 
aspect of biology is at any rate recognised and 
illustrated. This third quality lays the book open 
to the disadvantage of sometimes saying too little, 
but most introductory books of this sort say far 
too much. But we should have liked, for in
stance, to know more about those sea birds which 
"lay their eggs on the bare rocks and pay no 
more attention to them thereafter." 

(2) Prof. J. R. Ainsworth-Davis is a firm be
liever in the value of "nature-study" as a factor 
in increasing e fficiency, and his book-an outcome 
of large experience-is meant to indicate how the 
subject may be best dealt with, especially in 
country schools. After clearly indicating how 
arithmetic, for instance, may be made vital in 
the country schools by being applied to actual 
problems, he proceeds to show this is even more 
essential in connection with nature-study. For 
this reason the book gives prominence to common 
plants and animals and familiar physical pheno
mena. In regard to the part dealing with plants 
and animals, however, it appears to us that the 
author falls far short of his counsel, telling too 
much and suggesting too little. It is good 
pemmican, but it is pemmican. In his introduc
tion he protests against the "informational 
obsession," and upholds "the educational ideal" ; 
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