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different appearance of the granulation in the case of cones 
exposed to red and blue light with the qualities of the 
light. This argument from Lippmann's direct colour 
photography, therefore, is at present unconvincing in its 
most essential feature. 

The second argument in support of the view that colour 
arises from " stationary waves " set up in the inner 
segments of the rods and cones is the ready explanation 
it affords of 'colour-blindness. On the usual theory that 
light traverses the outer dioptric limb of the rods and 
cones and is arrested by the retinal pigment, the origin, 
and especially the variations of the colour-sense, are 
difticult to explain, even with the aid of the retinal purple. 
Prof. Raehlmann, however, has no difficulty in pointing 
out that disturbance of the reflecting power of the outer 
rod-limb, such as might readily ensue without causing 
loss of sharpness of sight, would cause variation and even 
loss of colour-vision, whilst the much commoner reverse 
condition would be due to dislocation of the rods bv 
choroidal or pigmentary disturbances from a vertical into 
an oblique position such as is found normally at the weak
sighted periphery of the eye. Other phenomena of vision
adaptation, the dazzling effect of contrast, after-images, 
and the interesting structural variations shown in the 
of animal retinas (for example, the coloured globules of 
many birds, the retina of deep-sea cephalopods)-are also 
touched upon, and an attempt is made to show that on 
this hypothesis a fuller explanation may now be given than 
has hitherto been possible. Direct proof of this view, how
ever, has not yet been obtained, and the analogical or 
indirect evidence advanced in support of it cannot yet be 
said to be of a convincing nature. 

UNIVERSITY AND EDUCATION.4L 
INTELLIGENCE. 

CAMRRIDGE.-On the occasion of the installation of the 
Chancellor on June }7 it is proposed to confer degrees 
upon the following, among others :-Ron. C. Algernon 
Parso_ns, Sir Andrew Noble, Bart., K.C.B., 
F.R.S., Sir \VJ!ham Crookes, F.R.S., Prof. Horace Lamb, 
F.R.:'l., and Prof. G. D. Liveing, F.R.S. It is under
stood that, according to precedent, the new Chancellor has 

the recipients of the honorary degrees which 
will be conferred at his installation. 

Dr. Guillemard, Dr. Haddon, and Mr. H. Y. Oldham, 
of King's College, have been nominated to represent the 
University at the International Congress of Geographv to 

' be held at Geneva next July. · 
The special board for mathematics has nominated Mr. 

H. F. Newall, of Trinity College, as a member of the 
board of electors to the Plumian professorship of astro
nomy, and the special board for physics and chemistrY 
has nominated Dr. W. N. Shaw as a member of 
board of electors to the professorship of mechanism and 
applied sciences. 

The Vice-Chancellor announces that he has received from 
Prof. Liveing an intimation of his intention to resign the 
professorship of chemistry an Saturday, June 20. 

Crum Brown will resign the chair of 
chemistry on July 2.'i· Applications for the chair, the 
patronage of which is vested in the curators, should be 
sent, with relative testimonials, on or before July 4, to 
Mr. R. Herbert Johnston, 4 Albyn Place, Edinburgh. 

W. H. Bragg, .F.R.S., professor of mathe
matics and physics in the University of Adelaide since 
I886, has been appointed to succeed Prof. Stroud in the 
C_avendish chair of physics. Prof. Bragg will enter upon 
his duties at Leeds next February. 

OxFORD.-Mr. C. F. Jenkin has been elected to the 
newly constituted professorship of engineering science. 

Mr. Benjamin Kidd will deliver the Herbert Spencer 
lecture on Friday, May 29, at 4 p.m., in the Sheldonian 
Theatre, the subject being " Individualism and After." 

Dr. Joseph Payne, hon. fellow of Magdalen College, 
has . been appomted by the delegates of the common uni
versity fund to deliver a course of six lectures in the next 
academic year on the history of medicine dealino- specially 
with Greek medicine. ' "' · 
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j Prof. E. B. Poulton and Mr. A. H. Church have been 

I 
appointed to represent the University on the occasion of 
the Linnean Society's celebration of the fiftieth anniversary 
of the reading of the Darwin-\Vallace memoir on the origin 
of species. 

·MR. J. P. GRIFFITH, Rathmines Castle, Dublin, has 
just contributed roo!. towards the new buildings of the 
North Wales University College. 

THE Association of Technical Institutions has awarded 
the prize of 25l. for the best essay on " The Bearing of 
Technical Education on Industrial Progress " to Dr. John 
Ryan, Milltown, co. Dublin, and the prize of the same 
amount for the best essay on " The Bearing of Technical 
Education on Agriculture and Industries of a Rural 
Character " to Mr. Edgar Chamberlain, Municipal 
Technical School, Lincoln. 

MEssRs. SwAN SoNNENSCHEIN AND Co., LTD., have now 
published "The Girls' School Year-book" for the year 
April, IgoS, to April, rgog. This is the third year of 
publication of a very useful work of reference. A hundred 
and thirty public secondary schools for girls in different 
parts of England and \Vales are described in some detail, 
and a fairly complete list of similar schools in the United 
Kingdom is provided. It is not always easy to see the 
reasons for the choice of schools receiving extended treat
ment, but the year-book is still young, and the editors will 
probably extend their selection in future issues. The second 
part of the volume deals chiefly with careers for girls, but 
provides other useful information also. The book is 
certainly gratifying evidence of the improvement which 
has been accomplished in the education of girls during 
recent years, and it is satisfactory to notice that it is pro
posed in next year's issue to deal with instruction in 
domestic science and housecraft, for it is in this direction 
that there is real need of experiment and observation .if 
our girls' schools are to be successful in preparing their 
pupils for one of the most important parts of a woman's. 
life. 

WE learn from the Pioneer Mail that a letter has been 
sent by the secretary of the Government Education Depart
ment to the registrar of the University of Bombay stating 
that the Governor in Council has had under consideration 
the nature of the provision at present made in Government 
colleges affiliated to the Bombay University for the teach
ing of science. The committee appointed by the syndicate 
of the University in rgo6 to inspect these colleges indicated 
many points in which the instruction in chemistry, physics, 
and biology could be improved. The letter points out that 
it is necessary to meet the requirements of two distinct 
classes of students-those who specialise in science with 
the view of making it their life work, and those who 
take an elementary course to qualify them in part for a 
degree in arts, or for admission to the medical profession. 
It is proposed to ·concentrate the higher teaching of science 
in the College of Science at Poona, which will be equipped 
thoroughly for the purpose. Steps have been taken to 
obtain a full staff of highly qualified professors, and when 
the college is in full working order it will afford facilitie>< 
for the study of science such as have hitherto been un
attainable in Bombay. For the second class of students 
it is proposed to provide a laboratory in Bombay at which 
students from different colleges may pass through a course 
of elementary science. A similar course would be provided 
at the College of Science for Poona students, and for the 
present the science departments of Gujarat and Sind Arts 
Colleges would be retained. This elementary course will 
consist almost entirely of practical work, and it ·is hoped 
in this way to supply a deficiency in the ordinary course 
of study of Indian students by providing a training in 
observation and the accurate recording of facts. 

THE Scotch Education Department is publishing at short 
intervals memoranda on the teaching of various school 
subjects. The teaching of English, arithmetic, lang-uages. 
drawing, history, and, most recently, nature-study and 
science, have been dealt with in this way. The sixth 
memorandum (Cd. 4024) is divided into two sections, con
cerned with nature-study and science respectively. Nature
study as here described is a very comprehensive branch of 
knowledge, related in its various aspects with many other 
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subjects, designed primarily, as the introduction to the 
Blue-book points out, to overcome the divorce between 
school a nd home life, which is nowadays · a serious defect 
of educa tion. Nature-study justifies its place in the curri
<.:ulum only it brings the pupils into direct contact 
with na tural objects and phenom P. na , and develops in their 
minds habits of correct observation and intelligent dis
uimination. The guidance provided in the memorandum 
is practical, and preeminently designed to assist teachers, 
so that . the pupils may derive from these lessons the 
advantages the study can ensure when rightly pursued. 
School gardens, excursions, collections, calendars, weather 
observations, and the care of animals, are some of the 
s ubjec ts selected for treatment, and the teachers who work 
in the spirit of the hints and suggestions which enrich 
these pages will have no reason to fear failure to develop 
in their pupils open-eyed interest in nature. An appendix 
by Prof. J. Arthur Thomson shows teachers in detail how 
the subject may be studied seasonally, and the difficulty 
of obta ining material obviated. The second section of the 
memora ndum explains how the work in nature-study should 
develop later in the curriculum into a more formal study 
of experimental science, with the obj ect of encouraging 
the habit and spirit of accurate investigation. Individual 
work on the part of the pupil is insisted upon, and the 
importance is pointed out of truthful a nd clear records of 
r esults . Outlines of work are put forward as 
su itable courses of study for an intermediate school 
d evoting three hours a week , in two equa l periods, to the 
subject, as well as for higher schools. It is satisfactory 
to find it laid down that the value of the work will depend 
upon its spirit and method, and upon the power of initiative 
a nd self-reliance developed in the pupils, rather than upon 
the amount of examinable knowledge acquired. 

SOCIETIES AND ACADEMIES. 

LoNDON. 

Royal Society, February 20.-" On the Osmotic Pres
sure of Compressible Solutions of any Degree of Concentra
tion. P art ii. Cases in which both Solvent and Solute are 
Volatile." By Prof. A. W. Porter. Communicated by 
Prof. F. T. Trouton, F.R.S. 

In a former paper (see NATURE, September 5, 1907, 
vol. lxxvi., p. 487) the author found an exact relation 
between vapour pressures and osmotic pressure in the usual 
case in which the solute may be tak en as involatile. The 
case now considered is the more general one, in which 
both solvent and solute are vola tile . 

The author has considered several cases in which the 
va pour pressure is changed, and found tha t in each case 
i t is only necessary to know the partial. pressure of the 
pure solvent the vapour of which is r eferred to in order 
to calculate what the change in the vapour pressure 
nmount" to. The same method might presumably be 
a pplied to other cases also, such as m agnetisation, &c. 

March 19.-" On Vapour Pressure and Osmotic Pressure 
of Strong Solutions." By Prof. H . L. Callendar, 
F .R .S. 

The foundation of the vapour-pressure theorv of solu
tions la id down in this paper is the assumption of a simple 
r elation be tween the vapour pressure a nd the molecular 
co nstitution of the solution. That there should be a 
simple relation of this kind appears extremely probable 
when we consider that the concentration of the vapour 
phase in the solutions here examined is very small, and 
that such relations generally ta k e a .very simple form at 
extreme dilution. That such a r elation should serve as 
a key to many of .the phenomena occurring in solutions is 
not surprising in view of the fact that equality of vapour 
pressure is one of the most genera l conditions of equil
ibrium in physical chemistry. The relation of this 
assumption to the gas-pressure theory, or the hydrate 
theory. or the capillary pressure theory, as already in-
1'1icated, is that it involves them all, since they may be 

as merely different aspects of the same pheno
mena. An equivalent assumption may be formulated, at 
least a pproximately, in terms of partial pressure, or 
c apillary pressure, or chemical attraction, but it would 
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merely be putting the same thing in different words. The 
vapour-pressure method appears to be the most line 
of attacking the problem. If, for ins ta nce, we regard the 
changes of capillary pressure in rela tion to vapour pressure 
as defined by the relation UdP =vdp, we should arrive at 
nearly the same. result by similar approximations. But 
this method does not appear to be so convenient, because 
it involves the volume U, which is generally unknown 
and variab le in an uncertain manner, whereas the volume 
of the va pour v at low pressures may be regarded as con
forming v ery closely with the laws of gases. 

There is no doubt that further experimenta l work may 
be required to establish the va pour-pressure theory 
generally, since accurate data for s trong solutions are com
para tively scarce. The interpretation of the ionisa tion 
factor, a nd its relation to the heat of dilu t ion, requires 
further elucidation. Analvsis of nearlv alt the data at 
present ava ilable, in . to the ·examples a bove cited, 
fail s to show any serious disagreement with • the vapour
pressure theory. The theory cannot pretend to be exact 
for all ranges of temperature and concentration, but it 
seems likely to serve, at least as a second a pproximation, 
for coordinating results which have hitherto appeared dis
cordant. 

March 26.- " Comparison of the Board of Trade Ampere
standard Balance with the Ayrton-Jones Current Weigher; 
with an Appendix on the Electromotive Force of Standard 
Cells." By T. Mather, F.R.S., and F. E. Smith. 

The paper describes experiments by which the relation 
be tween the Board of Trade ampere a nd one-tenth C.G.S. 
unit of current, as realised by the Ayrton-Jones instru
ment (Ayrton, Mather, and Smith , Phil. Trans., A, val. 
ccvii. , p. 463) , was determined. 

The comparison was carried out by a id of a combina
tion of standard cells and resistances used as a secondary 
sta nda rd of current. This combination was evaluated bv 
the Ayrton-Jones current weigher at the N ational Physical 
Labora tory on each of the three days during which experi
ments were made at the Board of Trade L aboratory, so 
that if any change occurred in the secondary standard it 
would be detected. 

Two methods of comparison were employed, both giving 
concordant results, viz. one Ayrton-Jones a mpere= I ·OOOJ 3 
Board of Trade ampere, the latter ampere being, therefore, 
smaller than the former by about 1/30 per cent. 

A difference of this order was anticipated, for a recent 
determinat ion of the electrochemical equivalent of silver 
(Smith, Mather, and Lowry, Phil. Tra ns. , A, val. ccvii., 
p. · 579) by the Ayrton-Jones instrtJment gave I·I 1827 milli
grams per coulomb, whereas the Board of ·Trade balance 
was adjusted to correspond with I·II8 milligrams. 

According to these experiments, the lloard of Trade 
ampere will deposit silver at the r ate of I·II79 milligrams 
per second, so that the Board of Trade ampere is equal 
to the international ampere, as defined by silver deposit, to 
within I/ 100 per cent. 

The above experiments, combined with figures given by 
Prof. Ayrton and the authors (Pfiil. Tra ns. , A, ccvii., p. 
:;36), enable the E.M.F. 's of standard cells to be expressed 
in terms of the Board of Trade volt, this being defined 
as the P .D. between the terminals of a resistance of one 
Boa rd of Trade ohm when one Boa rd of Trade ampere 
is passing. The results are :-

E. M.F. of normal Weston cadmium cell =I ·o1868 
Board of Trade volts at 20° C. 

E. M. F. of normal Clark cell = 1'433o 
Board of Trade volts at 15° C. 

The Reichsanstalt value for the cadmium cell is I·OI86 
at 20° C. , and that for the Clark cell, determined 
by Mr. Trotter, 1-4329 at 15° C. 

April 30.-" On Scandium." By Sir William Crooke&, 
F.R.S. 

Sca ndi a is one of the rarest and least known of the 
recognised rare e arths. It was di scovered in 1879 by 
Nilson, who separated it, together with ytterbia, from 
crbia ex tracted from euxenite and gadolinite. Later in 
the same year Cleve extracted scandia from gadolioite. 
yttrotitanite, and keilhauite, and described the scandium 
sulphate , double sulphates, nitrate, oxala te, double oxalates, 
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