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(2) That the characters of plants, having always been 
as highly adaptive as they now are, natural selection 
appears to afford the only key to evolution which we at 
present possess, for all periods covered by the palreonto
logical record. 

(3) That this record only reveals a relatively short section 
of the whole evolution of plants, during which, though 
there has been considerable change, there has not been, 
on the whole, any very marked advance in organisation 
except in cases where the conditions have become more 
complex, as shown especially in the floral adaptations of 
angiosperms. 

(4) That simple forms existing at the present day are, 
as a rule, of a reduced rather than a primitive nature, 
but that such reduction may have often set in at a 
relatively early stage of evolution, and is, therefore, con
sistent with a considerable degree of antiquity in the 
reduced forms. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

DR. C. G. BARKLA, demonstrator and assistant lecturer 
in physics at the University of Liverpool, has been 
appointed professor of physics in King's College, London, 
in success ion to Prof. Harold A. \Vilson, F.R.S., who has 
accepted an appointment in McGill University, Montreal. 
Mr. P. H. Kirkaldy has been apPOinted an assistant pro
fessor in chemistry in the same college. 

HARVARD has this year conferred only one honorary 
doctorate of science. The recipient is Mr. S . F. Emmons, 
Of the U.S. Geological Survey. The University has con
ferred upon its late president, Dr. C. W. Eliot, not only 
the honorary LL.D., but the honorarv M.D. "It has not 
been our custom," said the new president, Prof. Lowell, 
" to confer the deg-ree of Doctor of Medicine honoris 

but an exception is fitting in the case of one who, 
tn the opinion of professors of medicine, has accomplished 
more for the progress of medical education in this countrv 
than anv other living man, Charles William Eliot. Nci't 
in its alone, but also in the instruction and 
research within its walls, he found our medical school 
brick and left it marble." At Y B!e the honorarv D.Sc. 
has been conferred on Profs. E. VV. Morlev, \V. T. Sedg
wick, and E. H. Moore-a chemist, a biologist, and a 
mathematici a n respectivelv. 

A FOURTH series of on scientific microscopy is to 
be held at the institute for microscopy of the U niversitv 
of Jena from October n-16 next. Prof. H. Ambronn will 
give two lectures, the first on Abbe's theory of the forma
tion of the microscooic image, and the second on the 
method of testing objective systems. Dr. H. Siedentopf 
a.lso will lecture twice, with dark-¢round illumina
tiOn and ultramicroscopv. Dr. A. Kohler's two lectures 
have. for their subjects photomicrography : (a) projection of 
the 1mage on the p!Me, (b) illumin ation of the object with 
transmitted and incident lip-ht, and ohotomicrographv with 
ultra-violet light. J n connection with each lecture suitable 
practical worl< has been arran!!cd, and demonstmtions also 
will he orovidrd. Aoolkntion for admission to the lectures 

be made to Dr. Ehlers. lena, 1.1. 

A fifth srries of lectures will be held from March 7-12, 
1910, in the an'ltomkal institute of the Leiozil;! Universitv. 

TI-!E firs t volume of the report on 
or at schools, prepared by the 
Consultative Committee for the Board of Education was 
published (Cd. 4757) a few days ago. The on 
·which the recommendations of the committee have been 
based will be issued later as a separate volume. The com
mittee was instructed to consider, among other matters, 
" whether any means, and if so what, can be devised, in 

of .rural areas and of urban areas respectively, for 
secunng (t.) that a much larg-er proportion of bovs and 
girls should on leaving the public elementary school com
mence and continue attendance at evenin!' schools than 
at present do so, and (ii.) that emplovers and other persons 
M bodies in a position to give effective help shall co
operate in arranging facilities for such attendance on the 
part of their employees. and in plannine- suitable courses 
and subjects for the schools and classes: " The witnesses 
exa mined bv the committee included representatives of 
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employers of labour, of labour .?rganisations, the Public 
Services, local education authorities, teachers of all grades, 
inspectors of schools, and persons specially interested in 
philanthropy. The volume available, with its careful con
sideration of every aspect of the problem, brings home 
forcibly to the reader its complexity and importance, and 
we hope to deal more fully with the whole question in a 
future issue. Here we will only express satisfaction that 
the views of enlightened educationists are being brought 
prominently into public view by reports such as that before 
us. The resolutions as to leaving age and continuation 
schools contained in the report of the Education Committee 
of the British Science Guild (NATURE, January 28, vol. 
lxxix., p. 382) receive substantial support from the Con
sultative Committee's conclusions, and it may be hoped 
that action will be taken before long in the direction in
dicated by them. Most of the German States have com
pulsory continuation schools, and Scotland was placed in 
the same position by its Education Act of last year. It 
remains for England to adopt a like standard of educational 
efficiency for its children. 

ON the vote of 13,648, 792l. for the expenses of the Board 
of Education, Mr. Runciman, President of the Board, made 
a statement in the House of Commons last week reviewing 
the state of education in the country. D ealing with 
technical education, the Minister spoke hopefully. It has 
been, he said, the object of the Board of Education to 
make techn ica l education more practical, with a closer 
bearing on the duties likely to be required from the young 
men and women who pass through technical classes. ln 
agriculture there is one remarkable fact, namely, that 
garden classes in elementary schools have been enormously 
on the increase, and during the last few years the number 
of these classes which are now carried on in these schools 
has been trebled. There has been considerable development 
in technical classes which can be attended by those who 
intend to enter on an agricultural career, by young farmers 
and young labourers who at the present time have to 
spend long and laborious days in the fields or farmhouses, 
but who are prepared to devote one or two evenings a 
week to the specialised training which can be provided in 
technical classes. The cumulative effect of technical train
Ing on the young men and women of our country must 
show itself sooner or later. The great employers have 
been giving help, said Mr. Runciman, in many parts of 
the country to those who organise the technical schools. 
Messenger boys, for instance, are induced more and more 
to take advantage of the classes in the evening. Some 
great employers, like the General Post Office, not only 
give direct inducement to their messenger boys, but put a 
certain amount of pressure on them to take advantage of 
classes, and many employers all over the country have made 
it a condition of service in their works or their busi
ness establishments that the boys should attend a certain 
number of classes every week. The inspectors of the 
Board are not only taking a keen interest in the curriculum, 
but thev are also actine- as missionaries in what is one of 
the most useful forms of educational work initiated 
the last few years. In concluding his speech, Mr. Runci
man pointed out that we still have nothing but an old, 
temoorarv building in which our valuable science collection 
is housed, and he expressed the hooe that it mav be 
oossible in the near future to give this e-reat collection a 
better in which it mav be P.xhibited, and to give 
to those who have lent or g-iven to that museum some 
security that the obJects which they have given will be 
well preserved and wei! exhibited. 

THE new engineering buildings of the University of 
Manchester were opened by Sir Alexander Kennedy on 
July 15. The general scheme comprises four adjacent 
buildings; the main block, a three-storied building, con
tains the lecture rooms, tutorial rooms, drawing offices, 
private rooms, and research room. The hydraulic and 
testing laboratory covers the space at the back of this 
building, and connected to it by a covered way are the 
thermodynamic laboratories and the workshop. Principal 
Hopkinson presided at the opening ceremony, and in the 
course of his remarks oointed out that the example set bv 
the Owens College in 1866, in providin g for the professional 
education of engineers, has been followed by all the 
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important universities in the country. During his speech 
Sir Alexander Kennedy made it clear that the old system 
of apprenticeship has become inadequate. The function of 
the laboratory, he said, is to try to let a man learn by 
handling, experiment, and measurement the nature of the 
materials with which he will have to deal later. The 
extraordinarily rapid progress which has been made in 
mechanical and electrical engineering during the last 
generation has been largely due, Sir A. Kennedy thinks, 
to the good training all over the country of the men who 
have to carry out the details of the work. On the part 
of colleges and universities, he continued, there is a 
tendency to attempt to make students do a great deal too 
much. While it is necessary that an engineer shall have 
a knowledge of a great many things before he gets to 
his profession, he cannot acquire much knowledge in three 
years. It may be hoped that a strong university with 
a strong man at its head will draw a very distinct line 
in some common-sense fashion in defining what knowledge 
shall be imparted to the sturlents. Sir William Mather 
proposed a vote of thanks to Sir A. Kennedy, and expressed 
his disappointment at the neglect displayed by the large 
engineering firms of the Manchester district in connection 
with the higher development of engineering science among 
young men. The success of engineering in the future will 
depend almost wholly on elements quite different from those 
which have distinguished it in the past. The next genera
tion of engineers must be trained carefully by methods 
enabling them, above all things, to combine economy with 
efficiency. The technical school must perforce stop short 
of what may be called the practical part of applying 
machinery in the best possible way. To ensure success, 
there must, he continued, be a certain number of young 
students devoting themselves to labora tory work, and this 
extension of Manchester University must prove of great 
usefulness. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Physical Society, June 25.-Dr. C. Chree, F.R.S., presi
dent, in the chair.-A transition point in zinc amalgam: 
Prof. H. S. Carhart. The paper g ave the preliminary 
results of an investigation which has for its primary object 
the determination of the heat of dilution of zinc amalgams. 
This heat of dilution is negative, that is, the dilution of 
zinc amalgam by the addition of mercury absorbs heat. In 
the course of the experimental work, which was conducted 
by Dr. 'vV. D. Henderson, phenomena so extraordinary 
were encountered that the concentration at which they 
occur was called a transition point in zinc amalgam. The 
method employed was electrical, by means of a concentra
tion cell, the only difference between the two legs of the 
cell of H-form being in the concentration of the amalgam 
composing the electrodes.-A method of producing an in
tense cadmium spectrum, with a proposal for the use of 
mercury and cadmium as standards in refractometry : Dr. 
T. M. Lowrv. Of the twenty-six wave-lengths that have 
been used in the study of rotatory dispersion (Proc. Roy. 
Soc., lxxxi., p. 472, November 19, 1908) the following 
seven have been found to be the most suitable for general 
use :-

Li Cd Na Hg Cd Cd Hg 
6708 6438 s893 5461 5086 4800 4358 

In refractometry it has been customary to use the series :-
Ha Na H13 Hy 

6560 5893 4861 4341 
This series has the disadvantages (1) that the chief standard 
N a 5893 is a doublet, and (2) that the other three lines 
are of such weak intensity that they are useless for the 
majority of optical measurements. It is therefore urged 
that-in view of the readiness with which the mercury and 
cadmium spectra can now be produced-the mercury green 
line should be generally adopted in place of sodium as chief 
standard in optical work of all kinds, and that the hydrogen 
lines should be abandoned even as secondary standards in 
favour of the series of wave-lengths set out above.
The measurement of wave-length for high-frequency elec
trical oscillations: A. Campbell. The experiments had 
for their object the calibration of wave-meters for the 
measurement of the high frequencies (2oo,ooo up to 
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r,ooo,ooo second) used in ·wave-telegraphy. Two 
wave-meters (A and B) were tested, both being of the type 
consisting of a series of self-inductance coils used singly 
(L) in series with a variable air-condenser (K) and a thermo
ammeter, the reading of K being obtained by altering the 
capacity until the circuit shows resonance with the working 
circuit. The coils of wave-meter (A) were wound with 
solid wire, those of (B) with stranded wire (7 / 36s), each 
strand being separately insulated. The absolute value of 
the frequency was determined by photographing spark
trains in the primary circuit by means of a rotating mirror 
running at a constant and accurately measured speed. The 
value of the frequency deduced from the measured values 
of K and L with wave-meter (B) were in close agreement 
with the actual frequency deduced from the spark-photo
graphs. 'vVith wave-meter (A) the agreement was natur
ally not nearly so close, but was much improved when the 
values of the self-inductances of the solid wire coils were 
corrected to the high-frequency values by the formulas of 
Heaviside and L. Cohen.-An electromagnetic method of 
studying the theory of and solving algebraical equations of 
any degree : Dr. Russell and Mr. Altv. The problem of 
finaing the roots of an algebraical equation of the nth 
degree is identically the same as that of finding the posi
tions of the " neutral points," that is, the points where the 
resultant force due to the earth and definite currents in n 
long vertical wires is zero. The n wires are arranged at 
any convenient distances apart in a plane which at right 
angles to the magnetic meridian. The currents in the 
wires are then adjusted to certain values which are readily 
found by the methods of partial fractions. If x, and y, be 
the coordinates of one of these neutral points measured with 
reference to certain definite axes, x 1 ±Y1 v-=-i is a pair of 
roots of the original equation. All the real roots lie on the 
axis of X which cuts the wire at right angles. The posi
tions of the neutral points thus determine all the roots, 
real and imaginary, of the given equation. The peculiar 
advantage of the method is that it is easy to see, in many 

. cases almost at once, what effect varying the value of the 
coefficient of any power of x will have on the roots of the 
equation.-The sine condition in relation to the coma of 
optical systems : S. D. Chalmers. The condition for the 
correction of coma in a centred optical system is the well
known sine condition. This has been proved by Clausius, 
Helmholtz, Hockin, and others, and the importance of this 
condition in the design of optical systems has been pointed 
out by Abbe, Steinheil, Conrady, and others. The present 
paper shows how to obtain the relation between the coma of 
a system and the errors in the sine condition.-A new Fery 
thermo-electric calorimeter: Dr. C. V. Drvsdale. This 
form of calorimeter can be used continuously, and permits 
the value of the gas produced in a gas-works or producer
plant to be watched from time to time.-An instrument 
for measuring the strength of an intense horizontal mag
netic field: F. W. .Jordan. The method consists in 
measuring directly the transverse force on a conductor 
traversed by a current in a direction at right angles to the 
field.-A method of determining the sensibility of a 
balance: Prof. Povntina-.-The balance as a sensitive 
barometer : Mr. Todd. 

Challenger Society, June 30.-Dr. A. E. Shipley in 
the chair.-Colour changes in tropical sea perches from 
the Bermudas : C. T. Regan. In one case an individual 
specimen exhibited successively the coloration of three so
called " species. "-Recent observations of Prof. Otto 
Pettersson on tide-like movements in deep water: Dr. 
H. R. Mill. Daily observations on temperature and salinity 
were made at close intervals from surface to bottom in 
the Gullmar Fjord, when covered by ice, between 
January 30 and March 25 of this year. The effect was 
that of an invasion of sea water from the Skagerack twice 
in a lunar period, followed by a withdrawal of the sea 
water and the filling up of the upper part of the fjord 
with brackish land water in rhythmical succession, and 
Prof. Pettersson inclined to the belief that these move
ments were of tidal origin. Dr. Mill pointed out that 
Sir John Murray and he had shown that similar effects of 
a non-periodical kind were produced in sea- -and fresh
water lochs of Scotland by the action of wind, and that 
he had shown analogous effects on the Atlantic coast of 
the H ebrides. 
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